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Introduction. 

In the folio-wine uotee the writer shall endeavour to point out and 

highlight awe of major activities which if carefully adopted as a Job of 

work, by both the Metal Working Centre» and the design development centre», 

over and above their basic plan of operation it would certainly and favourably 

affect the status of the maintenance problem in their localities.    It oould 

in the Meantime open the field of correct repair Jobs for rom out parts 

without Buch fear   of damaging the original pieces through th* lack of oorrect 

understanding of all dotalIs. 

With a slight extensl n of their design and drafting abilities and with 

the help of the workshop facilities that aro usually attached to the» they 

could solve many of the problems that are liable to face the local producer» 

of non oomplleated »pare parts and woulu certainly help them to produce some 

of the more complicated  pieces if the balance between the expenses of their 

manufsature versue the los» in production plus the cost of dowmtin» prove» to 

be favourable. 

8uoh oemtre eould also snoourc«a the local produotlon of other »imple 

hardware item« of the »tandard sad semi étendard nature ehi en are generally 
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very auch noeded ta tu« developing count ri e«.    All such activities oould 

bs eeeil,   «chirred by the préparation of the full working drawings required 

which would givo ell  «he teohnioal data end the »peoificetion of the materials 

involved and gira a eatiefftotory *u i dance   towards tha most suitable lita* 

t rea tata t procesa recommended. 

The produotioa of few arti elea in these contrat a« proto-typet would 

certainly carica their uaefulneee and would en aura the final production 

of several good spare p«rte that would satisfactorily replace the original. 

As s mat-er of feet many of the activities that shall be detailed later 

could be pisane*, draws, taught, exercised, organised and ini tir ted by the holp 

of tin» existing centrée wherever they may be with on] y very slight 

additions of special purpose equipment and Moderate readjustment of the workiag 

fcT'itît in the«« 

Os the other hand, such activities a« will be dieouesed 1» this report 

would undouMealy heve a profound sad favourable effect on the life sad 

efficiency of the machine sad equipment, not only in the developing countries 

but »la* la        sway old factories that are existing in the developed actio**. 

Although this pout «osad be argued beoauee the majority of the factorle* to fee 

industrially developed countries are following up cora« sert of maintenance 

procedure.    Yet still »any of them might only be following np ways sad 

•f waUteaance whioh If reoonsidered by speelelleed people oomld 

alaw^aawavaaaaaavâi 
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offootlvs tool In increasing the sis« of production in their establishments 

•ni balp to improve upon It. 

Ihis would not only be the result or better ana nor» efficient 

utilisation of th« «ouipsent and minimization of the down-time but it would 

bo through th« unquestionable result of longer ueelul life of the machines 

end eMuipatents and th« lesser quantify of spares the firs hes to cerry, some 

of tfiion, after « ti»«, night pro?« ta be a deed c&pit&l. 

From various inoident« that had passed the notice of th« writer and dus 

to the old fallacy mhioh la generally rooted in the minds of «any responsible 

»sople of  th« industry, *iere thoy wrongly feel that mlntona&oo with ita 

tight ralinga sud expenditures involved therein only means th« spending of 

aoaey without «wtting sufficient roturas and thsy feel that such ospitai oould 

so mors usefully utilised in direct production jobs, it is not infrequent that 

oao oould find fa s tories in the industrially developed countries adopting somo 

old sud frail prooeduree of naia tonano«,    la so doing thoy or« simply lulling 

themselves as well a« ths people arouad thorn in ths falss feeling that thsy aro 

eorrylAf out msintononoe sorte. 

Admittedly ouob sa attitude lo moro pronounced in th« developing 

ooOBtrlos snow ths sMsegera of ths newly constructed Industrial eoocerns 

aro osstlnoously endeavouring to out doom on ths oosts of production wnleh Is 

u«**lly so hid« shorn the industry io Lo ltd infaaey» but novsrttoels««, to 

f.i. 
% 
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our opinion, tas subjsct of deraloping the »aiateaanoe prooedurss aseds 

oonsldsratloa in both the developed end developing countries siaÉltan- 

eouily but mot nsoe»sarily tc the »we degree for »any reeeoasv- 

ïor instano», in the developing countries »toar« the number of raal 

and astir« soasuasrs i» «»all in »Pita of the wall known fact that tfaay 

posssss larga and axploding population!, the volume of production in «ha 

industrial concern» ia not eo high and it i» usually kapt Just around the 

break-arati point and thua thare i a not enough margin to cover up any extra 

sxpenses beyond thoaa needed for direct production purpose». 

Ibis fast ooupled with mnny other factors auch as the United 

of the productioa paraoanal at this stage, the expense» to sorer up the 

high percentage of reject», the difficulty of acquiring the oorrect raw 

intarlala,  and the high coats involved in getting the technical know-how 

asá in readjusting then to suit the local conditions all the»« plus the 

troubles resulting fro« the newly Uposed labour regulations fass those; 

reepoaslble for the running of the industrial oonoam» in the newly 

developing oountrl»-. 

Pondering on all theee faotora which appear eimul tenuously in front 

of the SÄaager» of theee soasaras,   *het else could erne assaet frca tassi 

you try eme amafiaos the« to adopt and introduce another new factor, useful 

»ai asasetlai as it amy as, whiah entailJurther empenditures.   Keturaliy 
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you »xpeot nothing but reluotanoe almost to the point of réfutai. 

All this added to the know fact, which we are all aware of, where the 

•taff of maintenance could at oertain iaatanoea appear to be without heavy 

dutia. particularly if their work would ba limited to onl* maintenance 
work, especially in a newly constructed factory whan extensions and 

additions whioh ara uaually considered the subsidiary dutiaa of the 

maintenance staff, are not eo mueh needed at this stage. 

For all these reasons one ia encouraged to atreaa the »»debatable 

usefulness of earnestly studying the possible utilisation of the already 

existins; metal workia« end deeign development centrée with their existing 

staff faeilities and workshops in helping out those managera by studying <* 

th*ir behalf the tarioua wmys and means of maintenance procedures that has 

been aueeeeafttUy praeUeed and adopted in the developed nati one»  industrial 

ooneerns, find out -he «oat euitably suite- ayate« or combination of systems 

for the fir« they decide to htup, work out its economical aepecte and 

prove to the manager in fleures tha balance of benefits he would expect to 

bare if he litrod-oe strineer.i, me.iatiuanoe motho-s. 

Xa ou, opiiioa thie le the only efficient way in persuading the msjMgew 
in th... ocontries to consider the matter.    Si.pl« talk and oral  convincing 

is a mere watte of tine wMeh would not brin* amtisfaetory results, en the 

contrary it creates a eon letely different ooneeptiom of tüe whole subjeet«»* 

it it advised« not to ettesjet it. 

Ljü&k,.       ...- ¿..,- ,^.^^J 



-6- 

.i 

1ha help extended by the oentres would not stop at that polot but 

it should b. continuad till »aintenaaoe hat bean wall established with tha 

pino» in hand as will ba detailed later in this report. 

unfortunately there can never ba oua fixed standard prooadura to 

follow in th. maintenance field. The ona syete» that »i«ht ba auecaaaful 

in on« ooaoera oould prova to be unsuccessful in the othar. Because, 

the sise of the industrial conca», the age of tne equipment, the 

e«t-up of the place and its layout f even the volus» of production, 

tha fraqaeaoy of the orders received and the nature of the product itself . 

•11 hare bean found to have profound iafluenoe on the choioe of the beat 

prooedure for aeintanRnoe to be adopted. 

«urns la this partieular line, one phase of the work ana duty of the 

centres ahould be the c«rryi:ig out of a succession of study-eesas where one 

or »ore oases would be tackled simultaneously according to the number of tha 

•taff available on the spot and their capabilities.  On th other hand, 

because the ohoio* of a suitable • Untenano- system depend« largely and in a 

«ay essentially oa the study and analysis of the accumulated observational 

reaults of breakdowns, their nature sad their frequency; each casa-atudy 

mil aeturelly oooupy an appreciable duration of time. £*us during the fi»t 

at«?*« of tha wor* la thi» field, it ia subastad that tha auabar oi' eaaa« 

heavlled to ba atriotly United to a minimum, but 1* it up to th« responsible 

people la tha eantr» to wer* out a plan for th« futura iaoreaa» of tha amfcbm* 
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handled la the »metime.   A nay of achieving this would be by 

simultaneously setting up observation points in various firms, In 

collaboration with the people working there, whose duty would be to 

all the necessary infornation required for the future s.udise. Snob palate 

will only need spo.radic visits from the people of the ce tre and thus 

many of the» oould be put to work in the sene tiae. «Ait stags will be 

know* as the exploration stags, prior to the studying and then the preetieel 

working stages would follow. 

Besides studying the best ooapromlsed systsns of aalnteaansa ¿a«* 

Mentioned, the centres oould help other firms, a»well as those whom they 

are dealing with, in setting up standard and semi-standard foa-a »eedeé for 

«he eorreot flow of maintenance work. Such forme must bs prepared la such a 

amy or ways to suit the customs and character of the people la the vislalty 

where they are to be used. ïou Just cannot possibly copy forma made la sa 

iadastrlally developed country sad expect them * be carried oat eueeeeefnUj 

la a developing one. ïten a suitable form for one developing eeuatry alga« 

prore totally inadequate and unsuitable for another developing oae. 

from all what has bean so far aaationed It is olear that there la a 

la« «hat aould be done by the metal working centres and/br «He*«eat*» 

development oentrvs in the field of ehoosing and setting up 

i4!'- 

^Êm&tk* 
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procedures whether these are situated in ta Industrially derelopad or 

developing country. 

lb« experiment which UNIDO is contemplatine to embark upon, might «ad 

i» possibly oouldjgivo a »ort successful and gratifying result and in « «rata 

short«* duration, if triad out in the industrially developed countries. 

Sil« would be due to the fact that these latter centres are situated 1» an 
industrial atmosphere where ostein   stringent discipline generali/ aida«» 

This fact alone place than on a »ore favourable ground for the trial. 

QM experience gained fron these quickly adaptable centres of the 

developed   oountrlea could reflect favourably on the slower responding ones 

of the developing nations. 

thus the suggestion that it now baling put forth oould be summarised 

as follows: 

If decision is finally taken by UMIDO to -tteapt utilising the Jtetal 

working and design development centres for the purpose of energising good 

aainteaejioe polloica, a sinultaneous programme covering the utilisation of a 

avail number of the o en tree in the industrially dereloped oouatrles together 

wltti • lauer number in the less dereloped ones should be drawn out. 

filia work would only be as an addition to their original pisa of operation and 
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not as a mitât i tute to it. 

Ib« exparimant     oould, for exemple, eoTer the embodiment of Mgr 

OB« oantre in a developed oountry agniaet three in the developing onaa. 

Again »a would ad vi aa against oarrying out -h» experiment i- ona 

developing country alona baeauaa tha failure la on« placa - mhloh may ba 

attributed to sona unforeeeon natural inclination of that particular spot - 

Mould gir« a falaa unfavourable re-perousalon on tha whole tonarne.    It 

would ba a great pity indaad to expose auch an important aubjaot to aa 

unfair daal.     Aa a »attar of fact this mattar alone i.a. tha degras   of 

maintenance of the machinée and equipment oonatltuta a very proainant point 

on tha démarcation Una axiating between industrially developed natlona 

and tha developing onaa. 

At thle part of tha report I should like to draw tha attention of the 

raaoar to tha report of tha expert group on tha Bub.laot of maintenance and repair 

«blah «as aaaaUttad to WIDO at tha and of Bovember, 1966.   In this report 

it was oleari/ statali that in tha majority of aasaa equipment and maeJunary 

in developing oountrias last only a fraction of tha usu-1 tin* expected 

from thai.     It mm« also convened that at tha same time moat of thasa 

developing nation* are   ^uffaring fro» tha shortage of foreign «urrenoy 

in a seaerel may sjnt aspstia^ly so mhea amah a ourreaoj is to 
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at that partioular aoaant to aoquira * raplaoaaaat for an unaxpaotad 

lì Mitili or badly «ora out part.   Itafort im« tal y, tha ahortaga of forala« 

aurrtaty always praaant aa obataol« in tha «ay of May oonoarna and 

prataat tham from oarrylag within thalr storaa aaough aparas to »iaiaisa 

dowa-tlasa.    Ihua many of tha'Industrial oottoarna la aaoh ooufttrla. fiad 

thaaaalvaa foroad to folio« tha polioy of tha maka-do" with tha baat 

«ibatlttttM aTailabla to tham In tha oouatry aad/or iapro•iaa «hat they aaa 

M ta altaraatiT«.   A praotioa «nlah ha« Ita anl-raparouaaloaa oa «aa 

gmality aid tha «iwaatltj of produstiaa. 

Xa ay raport hara, I aa aet trying to dramatlaa oa tha sltaatloa 

that ata «slat, I aa only asolatala* som«   of ta« Dittar faata that oould, 

aad I darà amy hatw happaaad.   All auoh faota aiftfet appaar straaja to tha 

ayaa aad aara o. axpaxta or aran Tí ai tora tornine froa otear and «ora 

lvawily aituatad aountrlaa.        ""iba «ritar hara oftaa hoard oritiaiaa 

of harina" to adopt auoh praotioa bat found hiaaalf uaabla ta gkwm 

aaaflaalat applanation or tha painful aspari tasta aad diffioult 

that has drlvaa thoaa raapoaaibla aad abia ataftaat ara «orbimi U tata 

a&a«a%te fallow 

all tha axplaaatioa that baa baaa Siva* it it 

aoaapiaaaatly altar ho« aa affltltat maintanaaaa ay *J* 
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AttmtiM for Aat«om 

1% iitt bo lojjn'iriT   that MUIMBM It « oobjoot thot roqwivoo 

t *•&» oao«»t of Poyaoel©«lool otoaia«.     I* 4ooo oat a»ljr Mil for 

tourte ìm% i% nooio a evbotaatlal aaotat of oaoraator rofowlaf a« a»< 

1% rtMll bo praotiooé, bo 1% U «ho ftoffoloooa or doTolooli« M%1 

.) « 

ttOtâftllM 

PJMNtfttl OAi «ffOOtiVO 

M thot »raotiooa U «io BâUtory lifo aa* «alooo 

I: 

Molto oto ootvall/ laflaoto« 

«ho oro rooBooolbl« 

«fotifyiot*  *» •*!• 

•obito ovo oloooljr 

wltfcl» tho pooolo oai 

it« WjfcOOO MOOOOO  IB 

v 1% le aooootiol to 

«loili to« éOllf 

oll tfcooo folata U t*o foro 

lo UM aaat *•*# of «M 

from* of oof rtalom It 

job dull bo 

It 

TA aboil bo too tralala« of paooli 

MOB« for ooofal offlaloot iti« of tho 
», 

U tho followlaf oo ovo 

of MM ootmttoo «hot ovo m 

ÊÊÊ tÉJO yOBJtOOjO Oh&*h OJOO) OOjiM %0 bO) 

%,'* t^" 
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oxaorlaoat.   Ala* m h«* prt^tdi in Appomdix I ottoohod to thi« report 

t dorioo of thirty qaootloao #iioh If woll ooaoidorod, tao «noworo would 

ooaotltato « oloor »ioWro of tho oubjoot of •»intanano« and rapai r and would 

«artalaly kola thooo worWa« la tftiaa ooattoft to oot tho prograjoma that thoy 

»••i for «Mtooifally •fovowMluc tfelo »ubjaot. 

A ftl« èrlTft should ho amo* to troia oil tho natioaálo ooaaoetod with 

tho Uaiatij 1« %•* •*•# ahoro *ho*o oaatrao aro going to liait tholr baaio 

awtmtio«.     If tho |oo of traíala« ftll to« aatloaala that ara damila« la 

laduatry la tarnt partioular aoao la oontidarod rothar • Uff* tma%, thoy «t 

loaot abould ala ftt «raiftlftf tho amjority of tho».     la too aoaatlao thoy 

oomld aotlYoto OMB «iapla traíala« la tho othov ouitohlo alaeo« wlthla 

aaao.   fa« drtro auot oo lftxw te hovo ito »fíottlToaooo 

IM« Hol« of trai aia« tho omtioaalo ofcould bo 

of «loamllaoo« of oqulaaoat 

to UUatrato 
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U to tfcO IMBfMtllMrt atriaa •*» *i« 

i 

,î 

M 

• > 

AU af *i<* «*o** ioök to trinai tmá tiaüa, ya* ia •• ilfflwlt 

to luiitif u araatiac a rotala* *•*" °* " **** *• ""J**1** * ** 

Mtioaalt of 111* ••••lopin« oountri««. 

«M rwfw fa* n* • diffiauWy, i» oat <*»Uia* aaaU »• iita*aatai 

to • *>«•• fltlt oauao on «biota *a i**a*â to üitól aaa» far • aaaaat 

hora M a* atta*?t to halp thoot .oroig» oxotrt« ite «1*** *• •»* 

with «Mb o rooaoaaibility or «hall à«»« aay oo»moottö»a aitb it 

of taoir taoka. 

ftafortaaataly tha afaolo aattor ajparo M aasy ao* yat i* U 

boia« M ta totual Ufa i" *• do^opiat toaatrio«. 

Iho fittt aaaaa, aooording to oar oatiaatloa a*d 

io tho iatonally tootod idoa that bat* «aaorally aaaa*ia«t 

thor« «M a oartaii «IAM diatinetiotu   A titoaMo* ttet boto 

«o*t of tbaot loaali%-.a« la %-• •*• Wal««» *» liillipftil tf 

ioéuotriallomoa driro.   Daria« awab poràoâo tfca ja* af 

fo*«volvite*«r 1% U far tao o^alpaaata, moroméim •* 

haro boom, bat «ta al* and diitinotioa of balli • J«* «**? É*ìt*te 

ant by tte taw iaforior «!•••••, aatarally Is H» ÜH «f 

ostata« I» 

**** 

* .,. .-v 

,^   gfs  » 

' m^.& 

ij^^Ä*;' ff^-'fí;^ 
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di.po-1 *lob «•newlly i. U.ifd.    fei« **t. of thi *a have reached 

the eKtent to »a*« th* gen«*l  public 1 ** at It „ith « certain ah«.« 

If a pareo* of normal «tandis t,ttewptau to carry out such a Job. 

IMI. is «y *»V b.w. hard ae it a*.-    *, to meutioa thia noia* 

clearly la Ai« r*port «n co to rio« a ball  ia the minas oí   tb* forala* 

exparta «lea th«y «o ever to theae plaooe.iuo < s 1 u«v« eeen the» lookia* 

.o fmrtfiM,  »11 of ahtch co«.- fit» tnc lac*  of uad«ratoadi*F tht e»o% 

eituation end «ttltud« of th* -'tímala ana tfcair ro**nt*<mt to carry out 

eucu jooa.    1M  feet th« arti -atilc uttieratend it wwn*;ly «ad they thin* that 

the expert i e tryiag to Luuili"-te    toa». 

auoh e «attar muet be bandied »cry graduel ly and with great core. 

A lot of aoartnolag aa« got to oe dona bafore aay acri sua attempt ia takea 

in that direction,      »era ehall alwaye be e tendency fro* the aida of the 

•lightly adrauoad aatioaUa to danand the e*pJoy»eat of eoa* uaakiile* 

hand« to perform au^i ¿obi aa olaaaiag and elearlng.    He exporta «uat alwaya 

guard againet giving way to auoh dartuiúe, teoria« th* result will  be • aiwplc 

mr   erowdint of employe», »or« diaru^tion to «ood ord*r,    »or« difficult 

adftinletrrtloo probleae and. actually »or«, dirt put on +.han  taken out.    Over 

aad above all that in eo doin^; *• would ba ïiAklly overloo-in« tea .ery 

iaportant ite* «ha* comae out of dola« th« job yourealf which ia the e*a*ial 

row ef viaual iaepaatieo »at ia automatically oonaact«* «i*- *• *öt> of 

* . 

I«J? •. -iLkaiiJ.:..^ 
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•Untat. 

of 

ooll for 

It tbo rooul« of «bo lM) otoaoord of lirio« oad 

OIMOO of «bo ovttJMUQ ao«laa*lfo ftoolllBS* «blob 

•looBtag tad o*m ttiOÄ «ho ««groa of •looalUow 

,.     SliO it thO M 

«iooitooioo of «ho fini 

«by «• bavo »omtlooo* bofo*« 

, Ho «bo ooot of «boil* ubili«!«« 

«blob lo tfOBUPoUy li«i«o«». 

Tao «olvi Mu«« «ovl« bo «IM horiditary h-bit «DO« OOBtrola «ho ortlrtty 

of «lb» «worn ooiif «o4 oh iah io «h« «««MM of «bo dlffioul« alioatia 

ooaütioao, «ho« or« fOMroUy «xlttlac lo «Ito dorolopin« country. 

««Ok ooodltiOBO «Be hoMto trow with «ho porMB fro* bio «oriioat 4ayo. 

X« lo « totally ftlfforoB« OOM wi«h «bo acpor« «bo mi«h« Juo« oo ooala* turn 

o di if «roa« ollM«i« ooBdl«lo» mé howo booo brought up U « «lfforom« 

Ctftbg 1« « 

IB 

o*4 wi«h diffaront habita «hitó ho «««ooatioally follooo 

«hou«*«.   X« «MO M« oo«««r bow loaf b« alga« bat» 

MM«rtMy BO «MU BO« 00 «Ml 1»» ti 00* «O  «OO OXtM« 

«bo OMO« foollo. ; M «bo aatloMl ht*-olf f««lo. 

«o MBillly bsliofo «bo« BBtlobM oonplod ol«b itrio« «rolbiBg 

«tBiiiiiUm by tbo 

IB «bOt 

IB  «HO OOOtTM Mbli BtfO O *•#* fTOOl 

«Mli IBM «0 « bigi OOjrM •* BMOOM if 

IV 

•   .<• . t 
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foUo-. up «4-tly -* ** I«—»-    If th. -tr« ••—« l» 

-«IX «* «k. •«.! fou»«.Uou for *o» .lrtor*t. «tot— p.«-««. 

t «h., .«a* «».H« tho~.lv.. ~U «.«p th. b.lftV -* «—H. 

total .ueoaaa. 

«1.»«-.. of po-r .Wtlon. «4 otta« tflU* -trtll—«t. ««• Pron- 

to ». «««ft «ï *»« *•* *~ mat"**» "hioh d~l wltb b*"l0ttr 

of th. h«u. M« «• «»• »-i l"l»ort«'t "— *"* "°tU*U/ ""'"• "* 

«n.t .11 th. o»h.r «Pil.»l«t.4 r»li<«.. uni... »11 «t««* *« «••» 

k.y pout, of h«u b*.Tlour .» J«t pro« to ». »ttal«e *« •«* » 

— -*** that bMN v.rv Httla aaight toward, th« aagnlfloaat array of papar work «bat baara *•** A»*** ~ 

totual g«al ahloh »a ara awaking. 

Ite «hl. raaaon I .trolly "«o*•- a thorough di.ou.alon of «hi. 1H> 

I, «ha «*a*«a. ate I te itetaaa oa «ha« «bat th.y mua« P«« «J~-te~ on 

th. im* of «ha «*i*ite — * *• ****«*«* «"•** *° " "»^ to * 

*.j*.   l% m* +—*^ • *'»"^ "«^ " ** ** ~ 

«h.« tea« a to«, te« ha U te. <*• that em» brin« hiaaalf «o tea Ufte of 

te«y of «ha oaateaa **« **• 

•telai.tar or a« laaa« ao«i*ate ta aay 

hi. .««daa«. 

tetuiteat back te «te 

|I«M>1 ff ••of« 
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•uttabi« plaaa la thair looalltlaa. wa bara ramarkad «bout the regular 

oiHat and wa want to »aution bar« that auoh taachin^ doaa not raally 

«nttiil giving out knowladga »ore titan acquainting tha t*ainaa and teaching 

hi» tha aitipla facta about lubrication, tha •arioua lubrloanta and tha »han 

and aliara each would ba oonaldarad auitable for uaa. All to ba put in a 

«eaoral broad fnana. Thi» would anlightan hi» aufficiantly in that direction 

and would aaka hin op reel eta tha advantagee of ueicg thea oorraotly* 

¡la ahould alao ba made aw&re of tha dieedTantegaa of under-oiling 

and should ba nada to eppreolate tha undarleying damage and tha devaatating 

•facte inTolvad iu dry friction, or ae it ia aoaatiaaa tarmad "Dry Bngln«eringH. 

Menifeatation of tha daiaage dona to metal aurfacee whan rubbing ageinat 

ona anothar without oil could ba the bast praotical exanple ahown to hin in 

that raapaot. 

Strangely enouttfi and through tha emparlance gained by living in a 

developing country wa have found out that a squeaking vachine part doaa 

not team to worry tha people to the saae extent aa It would worry a aainua- 

anoa eonaoioua paraon. 

tha dleadvantaga of over-oiling ahould alao ba straeeed.    aoae llluatMtloa 

of tha oaaage what night raault fro« auoh action, ap«cially %*m doallng 

with elemtricel equipment ahould ba provided.   Tti% bad affaota oil oould 

nave on tha ineulatioae and laaulating «ateríala ataat ba and« aenifeet. 

*--v   f*   *>"" 
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011 »•«,1« end their uses oould De Just touched upon - Higher end   •or« 

detailed étudies of this itera must be incorporated within the coarse» of 

higher gr<?.d» trainees. 

la our estimation the teachiug of ell the above suBjeets dose not 

require anj  complicated or specie:.i sed equipment and the contres of metal 

working and those of the design derelopiaont oouU arrange to huve the» 

given as short courses prepared irr the different grades of working 

people* 

Illustration of the damage through unoer-oiline could be maxiifeeted 

on locally improvised test equipments to be designes by the oentres and 

manufactured by them or by the proto-type production wjrkahop» if available. 

Soaae charts illustrating the vsuious bealo grades of commonly used 

lubricants couiA also be prepared.    013 producing conpani«8 aad concerns 

would only be too pleesed to extend all help possible in that direction. 

Ibus both the centres in question ooulo perform all the requisites of 

thla progressas of training In collaboration with the oil producers or dealers 

la «*• country- concerned without any addition of equipments over Mû above 

thalr usual. 

" A« a «atter of fact the actual mainteusmee sf the equipment« existing 

la either oentres oould form a fertile «one for an actual field training 

for thip class of trainee.   Sneh a practical course oould be carria« 

:-'t >iM- 

i 

-V 

pSi» 
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«>• myrrlëiM* •ym vt th« rMpwclbl« 

«•*hal«l«n of th« otttvt» 
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Ihe MviEOfâ Maintenance Training 

Course. 

Ih« atooad eetivity which tho centre oould success- 

fully «ad faithfully develop end follow would be tue creetio- 

and establishment of an advanced training oouraee for 

»aintenance such courses would deal with the study of 

•PrerotiT« Mamtwrnaoe« système, the advantage* of follow- 

ing up such systeia and it« eoonoinical aspeóte.    It should 

aleo clearly indicate the diaadTenteses of the wrong 

introduction of euch * system baoauee the utility of such a 

policy can tura on the struoture of the pertinent oosts 

involved« 

Tbe oourse should also deal with the process of planai*« 

fe* i% s*Ä to drew up *• ae^neary scheduling nmà*â to sanar« 

lie eeoRoiaioal eeaptati*»* 

I*tt* in this f#f»*l mem lm$&y coawâdwmtiom saatt 
• va aï 

s ,,v    •iiäa 

1
 -V ,-.« t. 

&&&& ,,^sJ A *    *' ¿*Í**,'V''" 

.^x¿ 

!y-iteti? 

.*»*•• 
!£& f#*ï 

fe.        , 

H. "*1 

•   "t    •-'. Jefa 
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bt ti*» «o thii portioulor «y«*». 

«&• OdVOOOOd OOUTMt Will OltO OOfttOÜI IMI OlobOTOtO 

•tuálM of too toriou« »yotoM thot boTO boom d«rolopoA 

ud ouooooofully adopted by tho vorloua oono«ma. 

All  OUOh »tudiOO OttOblO WA« trai»«* «o «-*• WOO 

•bolo« of tho «yrfcM or ooablootlo. of ayttow« WMI« 1« bowl 

Mito« to tho oirtroN-ft* «sartine U bis Tioiiity«   A« m 

Motto»** boforo thi» oould tory • groot ¿t*l »• it nwjM 

fro« «bo iatrodttotio« of —Ini—no« li a ooMf awaiiphiri tt t 

•oélwB or Tory dry omo «od fiwa « dooty or o-okoy to o olomr 

olowft ourrouodlng« look of oblo» hti ito owa otoolUritlwi 

•od pr»»o«,tlooory 

Xt 1» obrlotto thot MOB oovroos oom omly bt «ti 

too ftaafjwr frodo p«riooool «ho oould oitrtUto w*o 

io oollootiti ufoiw*tlom» 

omo tobolotlag it omd finally 

of ootlom.   All OMWB oi«oo4wroÉ or« 

'S . 

KT 

'  ^ 

#%;t. , • \ '?| 
<% 

>•*:- lM 
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%o «v auojaa* oaaauaa m *•*• m* *« *»°w *•• •** *•*• 

to aa*ry out toa oorraot oparatioa *»athar 1% ta a partial 

aalataaaaaa, aoaalata OTarhaul or aiapW ohaok-up, all of 

»Mah «apa»« aaalaaliy oa tha hlHofinl «atoa aad atwalaa 

of toa batovrlotir of tha aquif«a»t, toa fraqaamoy a»« 

UapoalUott of braafcâoa». 

Maor41a«lj toa attajaata of atatiatioal ataétoa, 

atotlatlaal ajaalltjr aoairal, ma kaavUaja of toalr 

offaata aid toa «otfito* affala, lai-book kaavlas, prataratl« 

*t atarear* foraa, toa dxmrlac up of aabadulaa for aa 

flow of f^par-»ork, ara all amttara toat aftould ta wall *aal% 

fee« laagtey it«toro«»a asMBlaa a*at ba araaaataíl la toa 

tralaaa am« praotioal attaapto amili »• aéaUlatara* ajr 

éariac ** farlo« af toait atoar to toa 

,  * • 

.   • - i,, /V- »¿ffSgffi &¿JMgr    Tmft--^ **»*-    & ^ A^?W&%ìJ& $ 
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•* «t ìmm ta «»«ir 

M «IM pria« )•*•*%*»• •%•« Of «M 

*kOUld  ft*  OhOMfl   M 

M •*>*• It **• tortr twtmi «Ml 
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ïULSISÈÀSBLL 

80 far m ha*a baa» diacuaain« the procedures and 

•j-ala— of «aiataaaaaa but «a haT« not touobad on tha »attar 

of aatual rapai rs.   It goas without aay*ae that thaaa tws 

au» j aot s art rathar inaaparabla.    «nan a ataohina la atoppad 

for «aiataaanaa It la aot surpria in« to coma aoroaa aithar a 

aliffctly «am out part or *t laaat signa of tha baglonla« 

la eartain plaoaa.   Hhathar suoli a atata haa baam 

satlalpatad or aot, all dapandisg on tha ayataa of aalntananoa 

aaaptad, tftta final outaoae of tha situation la tha aaaa. 

&a aatntaoanoa laapaotor fiada hiaaalf faaad «1th tha naoaaaity 

to «aka aaalaloa of aithar repairing tha part or raplaoing 

It by a aa* apara part.   It la ooaplataly laft for hit Jadg- 

•oat to Aftt oouraa of aotloii ha ia to talea.   A good aouud 

jwagpjant aaalt allataat* a »ajor breakdown and a poor AM 

alcait atam • laajtfejr parto* of do«mtiae and loaa la a futura 

It ta a»»*««« that a» ef fiolent «all traiaaa ani 
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aiyorloaood aaintoaanoo group »hould alwaya bo a*ao arailabio. 

Ihoy «hould ba «»11 inforaud about tho know be« «ad 

«h« toahnique of good harmloaa rapai? baaido balng oapablo 

of aatioipotiag on tha spot tho bHt lino of prooodura to 

follow« 

to wuat not forgot that thoir JudoBont ahall bo baiod 

to o groat ooctont in tho fi rat plaoa on tho atatu« of too 

oqulpMUt avallatala to thorn and which oould Juatify taking o 

daolalon to rapair, or oron It oould dapoad upon thoir 

knowlodgo with rogarda the «Yailability        of auoh oquijnont 

la any other plaoa or oron with rogarda to tho poaaibility of 

auoh o ropolr.   Zt ia «roll known that the repair ohould bu 

do~o without oroatlng «any or Ti tal «utcoga« in tho origiaal 

•truoturo of tho part to bo rapai rad.   Admittoály cartola 

aliali bo oxpootou but t > long aa ouoh ehongoo oould bo 

auatoluod, tho idaa of repairing that particular ito» bao to 

bo dlaaogardad «ad thoa eoaea tho next atop of flaélag toa awtiabla 

raplanaaent aad toot again dopoada a «root doal om Ito eeail- 

II '9Ì 

*v 

it ••' te*» J"^|e 
,   »  jr.* 

'!<•  "*, , " "j- *->. •'•••' >í ' 

ÄjBtjT'vMS«. 
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ability ia the etoree of tho fi» or in the manuf sturere. 

'Ai« tin« thiit ehfcll *lr.ps« between the ordering of the port 

and iti arrival to the spot und th« foreign currency needed 

to «over the trnuaection. 

Our id«« of nentioniif; »11 th«»« detalla höre i» to 

point out how « flexible wel;  drained engineer and teohnioicua 

in the lin» of inni.1 too«no« ocuM Influence the ecouomy of 

production in aa;r firm.    ¿ooorúingly the traini-i*; of t:¡eae 

aereonnel should ?>e eoaaidereri a Jo»   of major importino«. 

3uoh « Job, le the on« we &re li ore propoaiig for the 

centrée to oarry out.    Indeed they should ;>e able to £ive 

comprehensive technological and Seenni eel cour«»« ooañiaed with 

preotioal  training in che way« and rae«'»« of re^Airiftg *«ra out 

parta.    Aleo in to* correct ue« of speeiblieed maenin*« and 

equipment« tust ere uuiit for ti 1 tit    urpoee toother with e 

eouree in W«lünß, St ree« relieving «ad he»t tree traen t teahui uea. 

All of which ooula be carried out oy the aoraol enuipweat and 

«•ehine tool» «tat are aeuelly «wpnliei for t«eee centre* wtHi 

1 
m* 

!   f. 

1 -' V    , 
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taa aééltl«a of tu« tpMlftl «ppllaaao« for búllala« mm 

oat «art* -uob M UM omak abaft bulUiif-up lata«, a*tal 

•yrlaglat «qulfftaat, haavy «l«tb»io alatlag battis, «MIMI 

«alala« «qalfmaat and toot. 

0a «li« otto«? aaad tb«M «our««« «uat b« follow*«" 

by »our««« U tb« baslo «laaiaatary tb«orotê«*l fiwrtaaaatala 

•f «sai êmuim M **•* MM pt*«oa who 1« oarrylaf *«* 

NUln «houli b« «bl« to «aaap HI« 

»**• U4uo«d tli« 

B*d fon».   At lwtat it would a*Jca hla UollM* b» 

lai dtoilgwr bo intr©4uo« «anala 

•11 atet a« Im ta* orl«laal port aa4 try ba 

it. 

I« 1« maturali? mat amblolaaba« ta b« a 

h« »111 bava a<a» 16*» »boat ba« 

«Mb th« lattar avali ltna 

•I—• that ait a aa«*lflo vaaaaa for lb» at 

mm« ram. tRimklms. 

laaat fa 

1B turn «*   ^r^^^aami^w   «^avam^m*   ^Wa* «JäwÄäwWiB^baä* • »amUbf 

t* \    * 

'*•*'•"•;*..',' 

is 
•Ai 

PI--* 'r''3R 
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but unfortunately it it a oertainty that could o« met with- 

in « d«T«loping country - «ad I dare »ay rather frequently. 

We ».'.I Vno* that halfway lenowlfldfçt» can oe iaore harmful 

than ooapl«te ignorance.    This is true here ia this case. 

With the lack of ri^id diacivlinary training in connection 

with detail! shown oa the drawing«, some of the technicians 

in theae developing countries «hen tiiey reach the ha .f 

w»y homi« they are «pt to listen to «elf-formulated 

opinioni.    ïhe.v imaßin« that certain details *>ve not ao 

abiolutely n«e«eaary.    It then becrim«* feasible to their think- 

ing that »OHM» detalla could he laft out not realising that 

•ucii a trivial matter can lead to a draetic result.    It ia 

not unooaraon to aee a tyre *heel of a bua fe; tañed to its hub 

by only four nuts instead of the eijjht the designar hai 

estimated. 

Xa »any lattane«*» after a major mai atenazo© 

o* t repair 50* only «. percentage of the holding boltt aad/or 

finti« Men« «j» «at t*«k it position but fdnoat a*.«* 
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Äo baalo kBowladge bahind doalfa toao&lag whloh 

wa ara proposing «ill daf laltaly a*** thaaa aalataaaaoa 

hand« mv awara of tha dancen la following «»oh praetloa, 

Tha oouraa of daaign aaadad la thia oaaa should bo fomad 

la a Ml tabla way to draaatlaa point* of dannar *h*n to 

iadolfa la daalga dotal la that an aot 

a apaolallty. 

aaoaaaary for 

i. 

!*:-' 

UV-  . f: 
• •   -• • *'X •••-tf » 

•er 
it 

T"ii*'Vu- 

'* .-i}. -*. 

\«r **.t 

•í* gitili 

\',r" " ••'•   J Ä-af •>%>*% 
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Collaboretlon betumeen Mwtal Working 

Centres and Dealgn Developing 

Centres. 

la our previous discussion of the subject of 

Maintenance and repair, ws have natici o^ted the eustatica 

of a certain form of collaboration oetween the met-al 

lurking centres and tha design development onsa if they 

both found in tha «ama country or locality. 

If it happena that only one of them axist, it should 

bo realiaad that ita duties ahall have to covar up for all 

«bat ia required in this field. This would be more notice- 

able if the metal working centres are found to be alone. In 

this oaae, a drawing ofrice facilitj taust be added and e 

design capability unit ahouTd be created if auch offi cea 

oro looking. If the creation ^- a design unit is considered 

difficult - a fiate which is ver., likely to happen - then 

wo would reoo*nend the setting up of .« ner cont&cts and 

oe>*ps*«tloa with a suitable òr »ell adopted plaoa of 

. '      ;                    " -f             '"*! 

-,»•. -wwy *         v,    '   f       ,,   -           lyf 
.*!*',           .   »•      : J« 

. ; ',' -If« PK^;Ä7 •   -M. W&,;: S 
*. 
#H 

Ä 
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design in their locality. 

Contact wl.n engineering colleges or -eohnioal 

Institutes la aleo recoffiraended.    If a specialised 

wurineeririf: design chatre or e. private design ooosiiHiog 

office is avellahl* it would naturally be preferred as it 

would give that practical touch very muoh needed i a our aase. 

Vi& are streasiüg here the matter of drawing and design 

facili ties because it is a well Kncrm fhot that u>th 

specialities are usually lacking iti moet developing countries. 

An experienced detailing draughtsman is a rare thin« 

to fiad in these placea.    All what might be available are 

the traews and the unexru^ri«need draught omen • 

öoth would not be in a position to give the onrrect helpin« 

hand in wording out alterations end «\ig{;«wîion« needed for 

improving maintenance and repair situ.tion *f any ©achine 

pert which ie continuously shoving trouble. 

Even engineering ooilaga gxnduntoo iae* the lengta of 

experience accessary for such work.    For «hit particular wum 

m her« advocated the third course s*««* ** ie§4ll*» U m* 

wror* lot»r. 

4   • , 
>   * 

,.v.* ¡1' *  » 

"ai"*    -, .••**-* 
¿   Z*1 ' •>. 

S 
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It ia to ba *otlo«4 àonwrar that wa hara «moautratad 

in thl« ««port on tha training probi«», h*omiM, onoa 

«• would lika to rapaat that, in oir opinion tha 

flourishing of n»int«aerioe, its continuity and its up- 

kaap dapands to « la«*« extaat on the training of mm 

oonoaraod. 

ib« aqulpmant that aro oourorx to both typ« of 

cantra* that wo era ooucernad with «ro aaply auitabla for 

raaintananco up-grading.   Tho rapair will damand tha addition 

of ft liai tad nnabar of apacialiaad aouipwant plua tboaa 

aaoatsary for fina moeaura»oata If thay do not aaply 

«Hat«   la faot It 1« tha staff and tha organisational 

tat up of thasa eantrva what aaada wy omraful and thorough 

ra-ooaaidagratioft. 

~ ' •    **   1 * ï "   - 
*fc - • *v\ 

Î t    <. 
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It is absolutely neceaaury to raal-a sur« that they 

ara fit to edœinistar the courses just    explained and to 

follow up the ceses of investigations - hi-ïtoriosl and other- 

wise - ^hich. are so absolutely ^ecessar/ when deeding on the 

adoption of a certain system of maintenance, 

Tho general procedures and details connected -with 

tiia execution of maintenance work sh^ll only be touched 

upon in this report as we feel that It is "¡ors beneficial to 

build up tho base pro -erly at this stu^e. 

Returning uuck to the point si;nod at in this chapter 

we would like to strte that a hinh level of capabilities, 

flexibility in design mntcers are needed h*ro.    Thus these 

Offntres, especially tiie design developing ones should concentrate 

laore deeply on training the engineer designers in flndiug 

out the wa. s, vaeais snd procedures tn*.« would mttJce then able 

to deduct  tn« reasons that lead to fch* wear, espacial.1 y if it 

is found to be rfither excessive and they must be trailed in 

the way of preparing the datall reports which woull hi^light 

all the oiremos tane es connected with thè problem And to aug*t«*t» 

whp.t in thalr opinion to be the best rw.ed/.   Ih« m»re stent Ion 

>" 

J .-h¥Hï 

I*^';   <• "4,/- ..*'.; 
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of the reraeuieo cdoae i* fer fro« boia*; the ano*or required 

bMittM their deduotioAi -od opir.ioaa shoula only ¿u oo..olaor- 

ed o» li cht eource» for higtier croons eoaaeoted *<th tne 

probi«* 

This   iad of etudy needs a fair amount of to.íiaioel 

.jid »oleati il o Tmowladge to^©te«r    v?ith v. mooter.,-  in 

aaalyoiití power beside « v.eea »was« of o neerTRtion.    flaoh 

of whioh in iteelf constitute a subject tìmt aeede •yeei*! 

coftXln« aad trelaia«, diflurent to what i« given iri tat eolloßoe 

to Mae. out the but result».    For this ra&soa we have 

otated abore the expreeeioa of treiiilae "»vi-ieir Desigaoro." 

Thus the ceatreo are required to develop -viti ia their 

eonpeo a oour-oe or e &nnv to follow up the fCtlTit,; /nentlcnot 

efore ead if they feel toot it io too advaneod to doreloy it 

thet selve» they oould oo-opomto *ith other auitecle ecnoerao 

in the eouatry to dovelop oueh teoer» lag.   A «biniA« -^tre !• 

given - tiiio ©ouroo) ü»»iU aove* *>• o purely eeotìoiiii ooitf-o« 

or It would eoaplotoJLy Mis» tbe s*g*u 

I    .    >' 

.   •   4 . 

*•'   .#5 Î*-.V 
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Ot*ut MM    m*-« b« fft«NlN4 ta emxtttB* *»« 

o»*41<J %«• th»t *r« #•!*-  «o al« f»r %¿.U Mura« w*4 uto 

aneli   * tí»» MlnttMM« «n«ti *»r* t\ i,  Utw »I €•• 

fri« «ÜAÍ »A*» 0«2*4ii»n   anuí.  M#   -iH>«r «Ai  au||l-t«-r «T 

• i%mkj %i»l»a4 "litUriwi  Mti.<ilel*A *ttf-  ;>•..' „atra *f 

-r»«tlo«.    JoVr* tr.mi;j t-o»»—• Hi» a««««*«*7  ^* ia.it a««4«â for 

drvatira ti.luirla*.    )*«r »a« a *vra tr «.,   «inula '•*• f*i% «krawgti 

• aaaelftl  tr»Uln*, a»4*a» la M*t Jiraotloa «a« t%   >r*aan« 

• >ura«« of «Jila tar?» «*• ï*4aiù •a*.iaitt»r«4 *>y lh« i«r#a 

•*r if*«%urli«    *\rm in th« i*«tia%rt<»il¿  .**r«lopaa: aetaarl«* 

mm  »a «la« ¿«t*»r ¿T ia«tua«p   t* tr-« ••;* «•*   i»i **• l»r*a 

«lMtfli.nl   e<«Wnl  1«   ^Ai;l«ai. 

©i» trftlatn»: of «¿.«a» «Mtiliitit ano»! i t« daatjaai 

«a aa*a %«ia» aaf*>l# a* f»ai**r Mi« t*#t <%f waürta*: *•* 

fax «M «afaattva «**r«a al «A a m*y Uri 

far «aü «i n>- a*«.!* «ngtf«aU«f *i«««*tia* 

at. «4AI»«•«!•• *«* «a^«4^a, all or mm wmK twva 

ulti«««« «fita« at «iatlaiat «*• 

aitatati*«  » 

avilaba «f twmàm 

• -*•- -, *- 

e 
,1% "«•*  ?" "<% 

- ^ „ig *    ir^- _ ^p  ~iä 
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là the oao* of ©asea •inalante the major on«» which 

•oui« muH i a lengthy dotm-tlmes ud f mandai losses. 

In many lacia« ta auoh twëiaeer-deaiijners isitiiit have to 

«orte lu oloee eo-opertaiioa witu the o-giieers anü doalßne-a 

©X «he original »snuf oturers of toa machines.    'Ihua they 

a**« be of tha hi# calibra In kaowlad«a whiui would make 

them e^ual for auoh a taek. 

U the a*a~tli&* th.r ahouU be oapab*..a or giving e 

orlatiti aid awortiat: l--«ad *o tuo (¿roup oi technicians or 

•Atflneers «o ara working *a *'* w"U8 c'1!lMnB ln bhe 

•ouatry whet**ar I* *• incuistrial, public uurviyo or a^rloult- 

ivral etc. and aha nra an«n«eà la setting up and preparing 

«ha «eehaiaal apeolflsatinai required *4ian tendering for 

mohines and e^ul !«•»•• 

la that raepeot thay would a« actlu« «• eonaultenta to 

to— ta wtttara concernid *o:>d «iteiuteaauoe remisi tea. 

»u#h hala oould be ao given -o ensure that tne su apilad 

•ra*el.. •#• those »at auiUd to the «vironaantal ro-mira- 

-    ;'^Í 

>l/%*= ; f'*', Äff?'*?; . * * 

!*V"   ".»-.•'     '.„-¡y,   "'••»,•»,  <•" k  ,/:'      , * 

i*.*". 
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aents of tii* place ...41e be*ng in the aeu* tin« easy to 

mintala and would not bo subject to frv-iuemt breakdown». 

In many Instances the ease of —aintenanoe procedure« 

has beam demanded eren *f It meant alight incroaa« In the 

flrat ospitai out-ay. Again it -a expected that this ola** 

of engineers would have to disouse the technical de»ails 

involTed in the issued tender specification with their 

opposite number on the aaker»s or supplieras sida oa behalf 

of these industriH1 establishment. 

In other words wo ara soekijv: hora to administer that 

kind of training « whether it is to be carried out within the 

©antre or neroly anargiaad by the centro - whlo. would 

produce a f^r» of speoial.sad, practically minded enßlnoar 

with «uffioient qualifications and flexibility oi thought lo 

design Betters beside being a good maintenance person. 

W 

,-.T. . , ^tF-;tf*y-' m^ 
•* 
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t,«-» »»nduollaa at tho 3p-J« ?«*.   1» 

HIT "rVfrtHf g°">»rt»»- 

w »«y oxmrni w-utt- *i<* •"*•» » « •ub3,ot of 

fmMBt «l«U».l0a. Wt th. »i.«««' P**»1« °f *• 

«••.lo*« «•«*    in to* it h»B b.ea I«*.* upo» by 

ti. iafarfri.U.t. in «to» «tío». •• • P»°l- °r **~* 

l»port«o. »Id. »oui« b. «li« ««y rtt«*l« •» *•» 

f«l th.t lt ought to b. «atltaart 1» ««•* «•*»"• ' 

Ibr t),i,r««» ana ta « th. tot« "* «^ i~«» 

l»T0l«a. la th. pul. *» «h » lo» for . If» oí ti». tM 

H» Uto i«. I f»l i*.1» f "UV *° 4,tCU h9r* ** **^" 

of 31/ .xp.rt.ao. In thl» r.»?«*- 

«lo*. I « H«US » »Uto. «** i ""• »««-«» f0~" 

•ta»* tb. .tuílo. that «t «*- —•• I »»•- *"* *U 0,U1" 

«mil aot ew^wy •"•«* « «i»««»««»tho" *° ,h*11 

«ad »«MU* «atwnt« «* •"•"» •"**•» " •1*-«1"- 

*..j? 



-40- 

Oft %li« eoatrary, 1 «!•• tal« opinion her« to be la scordano« 

with the aa/iag "forewarned fort-amed.» 

I« is « very conplex eubjet end If the dlfí'í oultle« 

•ad •cpariemoe art brought out at the atart It will thro« 

MM liefet a on that difficult path and mak* the pareon 

trending through it avoid the pit fall« that night be enootiBtar- 

•d.    Ha would thus bo la a battar position to reach &   «lore 

suooeeaful reault. 

Perhaps, through tha preliminary glances toid thought« 

that -Jght fly across the ni id« of the responsible people, 

th« produotion of thoee 1 moo ont loo'iiaß spares can appear 

to be an aaay probi«» to tackle locally, aa it would oertaialy 

aar« for tha country much of the foreign capital vfiieh ia ao 

much aeadeâ for other dau.aads and requiremente« 

Ihla thought could again bo strengthened by tha f*a* 

that tha number of machine tno.j that is usually cioquired 

by «sa Tarioua aewly esta oli ah ed industrial planta for 

thair maintenance ahopa form la itaelf a atroac pr&duotto» 

v "JA . : 3JW -'     •#-i**s?4 

", r 

^i%è*V#.f 
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unit with t his PMfaiain« ca.cabi.UU«» that *r« not fully 

utilised. 

On haarig »bout auoh a situation it is oui   natural 

that thoaa rôi alible for th» «oonony of the oouatr;.' would 

demand a thorough invaetiputioa of trie Mro-slon and with th« 

aim of fruitfully utilising that ira« ...anuf-icturin« üfcnr.city 

uhi oh to their ttiiû'Klns *x;..enr« to .-•« H e«;»i-iwt¿á o^ ife^l 

left iin-uti\i«e4. 

Iü ti. e ooufttry oí «¿i« writ»r auoh i* si tmtion vm* 

0AWt«ly f«lt soia nitor ernjctin?: fei» u-irc-rous fuotoriu« and 

•quip-ini; eaci. with ft fairly lurgö rval.ite.^fioa suop STA *Moh 

vi a naturai   roe«dur? vrith «f.«!- f.:. o tory 1vtu to tri«» faet that 

th«y >aoi» that th» «unUi ir o*   tha o^i;-ii«l e^io.ma%* in 

the fuotorv is far un- i* ti»- c%au of ^m• ' doma th«r* is alwuy« 

cui urga to ai.iiftlM town-til« otid e gooa strong i:wintani .¡oa 

shop la about tha t-?st inaurano« o^uinst oh-t. 

It bsoiaie an tt$ srtant touft to loo*c into the sn^)«ct of 

T^rchliMUc tèi« êtmwê loomUy tv* utili^in? tho oapaoJti«« atail- 

•al« *a feto«*« shop« wntch •#&» loolç»d «¿.©a &» bai ig an 

\Ätttiilaad •acfcinin* po^r* 

*  ,>/ 1 '   •,"**•Äji'r*" ;***£ 

- ,M 
' r» 
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èmrml suggestions were nade -nd elaborate statistical 

studies were carriad out« but alts the execution of all 

proposali* has not been auooeasfu.''"".y achieved. 

There were acre than one roaaon for   the f ni lure of 

•udii a plan.   Although this excess jnaohinin« capability was 

actually asciatine and it did represent a substantial oapaolty 

of   production - if considered as a unity, yet it was so 

scattered and distributed that no real good -se oould be mad« 

out of it but «hat it was bough» for.   Only and in limited 

inoi dents sad la a narrow soope that suoh a capacity was 

fairly made use of in production purposes. 

Through a vast and comprehensive study »ade it was proved 

that the problem of the local production of spurs parts in 

developing countries demanda the setting up of a very strong 

governmental body with immense powers TO concentrate on it alone« 

A' gdd example of such a situation is the cuse of the 

U.a.S.E. where - as the writer vas «nforae« during the point 

studies tha. he had oarrled out with the Russian departs in 

that reepeo   - the spar« part problem is ud^iuistered there 

in; 

",í*  h 
\.v.w 

4' - 

?,W%; 

,1   ' 

lì > 

li       • .»'      w*» 

fp-j io;>if^ívf\f^f 
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by • »peoialised mini »try «ad they hare suggested the 

creation of an individual ministry ia: the U.A.R. for this 

task alone. 

In this respect, I would Ilk« to refer the reader 

to the report concerning toe loonl manufacture of the spare 

parti in the U.À.H. pr*?ar«d Jointly by Russian end 

Egyptien experte vtoieh has giren detalle of the studies 

performed so aa the re-der could then «rasp the magnitude 

of the operation. 

for this reason, it is our advice that the centros 

should ttOt scatter their activities by indulging into the 

natter of local production of the spare parts because it is 

•uoh.A oorrolex   probi« that all ta e efforts which any centre 

could extend will onl/ resemble ft •«ratei; on the surf ? ce and 

it would certainly distraot it irow ita basic aim, which we 

are here seeking. 

¿ieverthelees froia the studio« rei'erred to at'ove it mê 

convened tfett certain enount of t».e op-re pmctn ure aotuolly 

o«!»« produced by the inünduid enterpr*nauj\    and snail concerai 

4 

•    • . •", *s it-it -    i:H~r~- » £>' <•'    >>- 

.-   •*   • «ft^.*c*w .-•"; mm^me®mmamm&fsWW*mmMMi!t   '   ¿^yï ;*>/ >i*r* > I m/ií   ¡Vat*-« ü , ;   i i *., «<, 

. „•„*     ,        £.,'',1«    f       ** 

¿&. 
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vitfcta tao oooatry - this U a oaoe that !• «P* *> *• «*•**»* 

Is »ft of the developiag oouatriei. 

la th« coo* of tus Ü.A.R. it WHO found that theoe 

privately owaed «»all fi»» « actually producing twenty 

to twenty five percent of tho total quantity of sparoo 

temouBed ia th« country.   Biis percentage as expeoted, 

represented that typo of spares which aro deaanded ia largo 

quantities and which could bo thus produced economically. 

X« «as also noted that the quality of tao oparoo 

prodaevd locally aro appreciably bolo* the high oteaeard of 

production needed for such item«,   «lis »*• f»«ad to bo oa 

they wore the outooae of tho ia*i*idual off orti wMoh 

Halted la resources and teohaioal knowledge.   Ih« majority 

produced by simply miniklng the original part» wit» »* 

or technical specifications to help tao»«   Za foot 

tfeey lam booo largely prosaice* by what we nata called before 

•Jat <«Bsw>*4a folioy* wh*ro inferió* materials aad fiala**» 

,, ¡. 

*» '* * 
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fl* oaatras oould. 1» thia impact, pl«y a >rery nrououncad 

xola *ara tbay oould coa. to ih. aid of the« anali concerna 

and help tha* by:- 

a.   Studying tha ortein*l ap^ra, analyaiu« 

tha »utwrial ohetaioally c* elactacnlly 

as «La case «»y flamand and acrutlolaa 

the procaw utilised in ita haat-traat- 

B«nt and aaa^ata tta mufac. fi -iah, 

fcsrdneaa, a.e* 

b. Pwpa*. • datallad writing -rawing of tha 

part- iadioating on it all toa technical data 

tb. aaa of tha locally arailabl« raw mo tarlai 

„an alternati*, if tha axact originel 

material ia not **ailu4>la i- tha local 

^ »nrfr.t. 

7   ? a high oUft prodwat. 

 m ' 
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HfttUMlly all such technical study oould aaen e 

lengthy «od ooatly investigation, but It oould be carried 

out as • service to the industry of the country. 

In our opinion this would not risen any material loss 

to His nation betaust* this particular paroentage of the 

spara represent «toss that ere ¿«Banded in larga quantity,- 

otherwise they would not hare bean attempted by the anali 

privata industriellst« 

Ih« production of few proto-type piece» In the proto* 

type produotlon oentres which nsa. the manufacture of the dies 

su« the epeoial tools required would oertainly oonstltute a 

big contri but ion towards the availability of vary good spares 

produced in the country«   On the other hand such action will 

enrich and, help towards the perfection of work of the 

various maintenance groups« 

Tnaea special t04ls and dies oould ça produced fairly 

cheaply and easily by the utilisation of the new epo*y reelne 

that have been recently developed and art still being devalo«««. 

t.'\ 

*H 

'A ».«• 

•i 

/, »?. - jsv. - .ivflöi- Ja Wut« 
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Th» centres «boula m'ee tur« that they aro up-to-date la 

that «peciality, othorwiee thoy would not be ablt to help 

in this uireotion btoiust the production of ai«» b> th» old 

method« would be too costly to att«apt. 

Oy»r and abo?« what had b««n already mentioned, 

th» centre« oould go forward to help any industrial oonoeim 

in «etting over any difficult; in the spare part proni««, 

where they oould us* all their Vmowledce and ail th» facility 

available to them to manufacture or repair a oomp*i»ated or 

d»f»otive «pare part if «uoh a spare is oauein« apTreeiaUly 

haimful delay« to the production of that concern. 

Snpple of «uoh oa«e«   oould be met with in t-fae 

induit rial life when dealing with an exceptionally la**e 

alned pert «uoh a« a turbin« «haft or a hectry bed plate whistt 

are amoHBSt the family of «low Moving spares that are set 

normally stocked» 

X« tills oapaoity the «entres would them he astine •• 

en «xeeutiTe eomsultent but thsy should n»irer lnvmltm tmeammlw 

«otively im that v**t «amples field of aperes beoauea It 

contain« a Uememinuajmriety «f speoialltiee plus & mentita** 

i 

s X      ' 
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•f aft»! ni •«*>%*?« rmn*af MUt? fur fear»*« MM «atMlttM 

*f «Mil  MfttfWi 

ftr My m mm tary atapttt â aaaat %*•• p«aat It 

of i •• af «aaia »ar%a ia «H« 

It l« Mttaaify Of %•»« far*«*«   llt«>«*%PUl 

im    HNPaMV   »JHP^P    WWW W at * ¿Y    aaiawBPa^aj    aWP 

tt»«t ta«   m%m%   <•»• wltlitß »J «Ir layaat • fair 

to*l..    %»tn  tf%*«o •*•**•« 1« Mw a*tnt«a«M« 

aa aaa« aula« tfca aal A 

la 

fait 

t of 

job«, 

l.< 

floor«. 

f*a «art« «po«*«%io» «t «ay pat* 1» aa#taJ«ly l«t*f#a»a 

«M asra»l fi«« MlMtf **»«• la  WW** *•#• «Ml If 

«S«t«B It »ia**«* «iii«h 1« faaU? 

t»r t*f ** «mil «ffav« «ha Mi »Uiwaii 

•til b« a*** pr«r an* to feaau all «atata»- 

ajava ajajaaajaajal arattjp «an a««a«§«»i 

it «AU «tail • 

I. 

a. 
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5« Worte Assignment. 

4. Qo-ordinatloa and Dispetoh. 

5, Inspection -aether running or shat down, 

è. Foed back procedure». 

7. Work measurement. 

8. 3udgettin«, storine, eto. 

ebove »11 that, the continuous trainine to fill up 

l>0»iti-Ai Of  the dro^piatf-ou-s. 

lor this *e»aoa «ad ss « rtsult of lene'thy thinking in 

tne isstfwsn Astimi given to the U.A.R. it h&e been proposed 

•a telflf »4*ise.irte to seetioaalise the production of the spe*»» 

sad nnftT*"4 sectorial proc.dures to be entrusted   o 

epe« lapsed shop«, whioa should fce built anil equippo* *»' «»* 

Throx** «nb « diTieioa tí* diversify!:« eloaoat - 

«hieb it » *eU i«wm feature o;' «J« »pare p¿rts - ooulÄ the* 

be redueed to • nisi*!»,   toU would be attributed to the 

feUt eiiilUritiee existai* «àtei* the one eector. 

*eu «t %**k fcff* •*•«* «**to*« w§ ««•* « tocto* anexar- 

lo« ose tvpe of iiüh^« «IT m tooto* for ^H«iH I***«**!* 

'*       -*... -'ìtYì»* V**\ S*"* ''^-° 

4fw 
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eaother for transport eoulpsjeat and their oonoerns, « saotor 

for minio«, • ••«tor for food industries »ad their aachinery 

and so on. 

It TO» «l*o proposta that grou,s or tho spoeUlisod 

people of ««oh teetor would bo put in oharge of tho 

•poolallsed ¿entrai sparo port production shop».   Suoh «rouse, 

in tho opinion of all exports would bo itoro acquainted 

with tho actual naturo and requisito» of tho aperos 

eo&o«rnod and would inde», bo »ore conTorsaat in suggesting 

javmctaoats and alterations, 

for «cample the eon trail sod spare produoiaß shop for th# 

toxtile sector would be administered by mechanical engineers 

«ho hod a fairly long background experience in aaintalniog 

textile factories. 

In our opinion a olear line of deaareatioa Bust be dram 

between dabbling about la the soar« part production aad 

attintone!, ¿e work. 

Admittedly if a hugs complex of fianufacrtuftàg estabitah- 

aeats would find it worth their while to vet up their own 

•-*•   * 

»   - tï ; 
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«ptrt   producine «hop, thera i« no ham of doine so if this 

proeadura *ould prove eoonomical and this oould only be the 

cm., if the aize of the complex ia larpe enough to warrant that; 

but in «ny case this ¿rondure in lttelf aould not solve the 

oountrya problem of shortage in t..e aparea *nd the trouol. 

of mainten&aoe work es a whole. 

tealliia« that the centrée with *loh «» «*• concerned 

are meant for helpiue the nation in « wide w, so, we cannot 

aaa that    tbay *ould be euitad to tie tLemael*ee up to one 

oonplaqc. 

If the proposal of aectorial divisions ia adopted, then 

the oentrae oould find the wy suitable national fiald, «her. 

tney could effectively belo by adviainß and helping in the 

reeearoh and investigation, needed for th. production of the 

proto-t/paa of tfce aparea that are oo^aonly asked for. 

We muat elway» reraamber that their work will be for 

•ore effacti• Jt wactreted on training for «ainteoano« 

and OB i*pHmaatla« the trainine in all ft*«» « *»**>••* 

previ oualy. 

fi»' 

*-'"r 

• • • ? •» '-e/ 
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1 

Adoption of Preventive Maintenance as a 

Means for üpcradiag Maintenance 

In «io preceding discussions we touched briefly 

oa ta« oo«plleated procedure of paper work connected 

vita preventive aaint«nano«.   lb avoid any ml «under- 

standing of our eia we feel it fit to mention Juit a 

little »ore about thie s/aten because it« application 

is in faet       one of the ways for up-grading maintenance 

procedura*•   Both design development and metal working 

oentres must introduce the teaching of thie system in detailf 

and give a pr&otlcal demonstration of the forms, 

scheduling and other paper work attached to it* 

Prevea tire maintenance which we shall refer to as 

P.M. - has bean recognised as an extrenaly important i tea 

in raduoing »aintenanc« coats end improving reliability. 

In praotioe P.M. take« many for".i and has varied scopes* 

it 

11 
V"f, 

l ¿i&i  ,*' fi*' f/Qh' 
ft ''   ^f 'è" 
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ftoaeti»«* the P.M. progrese» oaa oover «vary piece 

of equipment with parici o inspections whioh Include recording 

of «ear or other deterioration of parta. 

Sheee records are a baala for maintaining the 

uquipoant in good oondition whilo operating and will point 

to the need of major overhauls and replacenente before 

breakdowns. 

In other eaeee P.M. programme may oousiat si»pl7 of » 

good lubrioûtion proeraiwie »ocoapanlea by superficial 

examination of »ajo» defects.   Tu» «ajor faotora should 

control the extent of P.*. 

1.   The ooet of the progrès»»« eoraiwred with the 

earofull? »ensured reduotioa in total rwpair 

ooet« and istprored equipamt performance. 

2. torn peroonte^« utilization of the e<îalr»«at 

jnniataiiied. 

.   letaDliehins of » eon»reben*iTe P.M. vimpwatm for itf 

•en take should ho »ppronehed mm 0«»*íOA-   ** *• ppMi^U 

Jk'A        "' 

Çr 
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Ift« fiiMáf 

Sa «io precedili« 41«ou««loas m «owned briefly 

«a ta« «ompl leatei prooedure of piper «oit ooanocted 

with pvoweatif« aalatoMAo*.   fe «fold «ay al«uader- 

•tasdln« of our ti« wo fool it fit to «oat i on Just « 

UtUo »oro «betti thi« «y«*«» beeauee it« application 

il U foot      »M of «Ho »*/• for uo^irodiiit «**«too«*oo 

pvoooAvroo.   loth doti«» é«o«lftjaott «ad «»tel «otti«** 

•eat*«* Mot introduce the »Molline of thi« lyitei'li detall< 

«ad givo a pr«»otioel d«ao~str*Uoa of ta« formi, 

•ohoéuliog «ad ether popo« «a** ttt»eaod to it. 

Prawntlve atlntaaaaoa «Mtfe m «hall refer te M 

fJL - ha« ooOR mocAiood «a «a evtronoly lKportaat ita* 

U rodatili«, «alnttaene« IMM OB« morona« reliability 

la paoatio« F.i. tweet aoay formj «né ho« Tarie«: «oeaaa* 

.•„•*    * 

•'lu 

Pf* 

*r. 

V7-Í i *; 
¡L&Ék 1¿^L  I:*' 

y » • ^   fs i^ár- 

V. 1 AS* 

Sí   •   -i'.    ,AcXaÄ't ' 
^v ."»   , * BfA .' ,# ? ' 

V »   ^'" 
' '4 

-í- £»í   8&<|' "-i-" 

•- -X 
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6wM%l*00 «II« P.M. progriwi oaa OOTOT OTory plooo 

of OOJIIIMOB« with ptriodio laapoGtiona «hioh includo roooriing 

of woéf or othor dotorioration of port«. 

rooordo oro a boti» for maintaining «ho 

vcmlpooa« lu good ooaáltlozt 1*1 ilo oporatiag anö will poiat 

00 «ho aood of aojo* ovorhoulo «ad replaooaactt boforo 

im o«hor 

lowftoatlo* 

•—iiiolloa of 

oMtrol «10 ox«oat 

P.M. progrojarAo »oy aouaitt flapi;- of 

proermm* oooompoaioâ by «uporfieial 

dofoo«a.    Two oojor footors «hould 

Of P.M. 

1.   Bio «a** of «ko pro«] oonporoA with «ht 

omrofuUy rváuotloA I» t©«*l ropotr 

oooot) ovo io^MPoH*,oil onulpntono porfosawnoo. 

a. £*• iiigiifgo «oHiaotiott of «ho »fili«»«! 

MiAOotaod. 

i* 

,"t- 

i ^O^Bf W^RV*p^^t>fltWP"^t'*,,0|t«j     T*"~    i^O*    TPOOW^Ojpo*^OwO^W*OitFflp 

•MM awfet tittulê 00 f nwowpiitl 

f» PA .prB^iwMBO f#r ito 

«H^IIHp   1« to poooibX« 

JS.* 

fí«l*- 

^""áS-.w^' 

V-   •   z1** " 

»*>» 
A3 

**4â*»^-* 
'-*•,, 

fWA 

Ä- 

itti 

'**•?&& 

'il' 

•fi 

t.* 

ìfe 

t *1 

•->' 
'X, 

áí 
fcfi.ì      .1«"A %f 1.       •'«.•». 



"•nr mmmmm ••••••••I 

-54- 

thm% *• w* •* *• PWimw m*ûi «m tfaa total 

-iiitamaaea qo.t if w «a. th* M*» »ut^M. approaoh. 

À otmt dorn of MIM equip^at for BO otLar raa.cn «ban 

Periodic inapaoUoa anà edju.t^ oouia pro• to b. intoLr- 

•*»!• fro« fòt promotion rimi point. 

If oa th« othar hand braa**«* oould raault ü» «arara 

****• to th. aquipaamt and a far aoro ooatly rapair, tba 

Mfaoaulad iatpaotiom tla» ahould ba ooaaldaratt. 

*•** • program of «nit raplteaaant eMM raault U 

üMI«N-MX fcmw i-iauawo, «oat «tara togata M. i, 

i«P**«U«al.   far asadla la « p^ „^^ „^ mm, t 

I******** of rta»ia*alNti<M oonpiad with « luraatery of 
ooaiplata usiti of mau a*«t aiâaâv «*•* -~  y—»^ «vn ataamjr «tad aa/ »rorida a vary 
•fttiafaatatf programa, for am. a*mipMa\t. 

*• «P^o-ty« phHaa#aH3r to» to «taoaad ta «y ^ 

*• e* lAmatbliti *tth giatifytti rapita. 

m tai* af tha i^aptta* atta»*««« of a «ta«- FA 

, toa platt aurtt«? «u«t faw tha «M ää% n |§ 

*•* ^nm to tha 9mm m. ^ ^ M€. 

• - v; ^: 

;T: .*»V" 

tfafr *í 4 
..•Vi* 

Pv." •*,•.»:•- + ''I"f   ""> 'A- **; 

>, '##* 'M- 
vi,_ # 

HaVra-Wa.¿ÜM 
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piaaa off aqulpaant until it oreefc« down ratear than ta*« a 

dalibarata «hut tow during a ©rowda¿ proamotion eohadina. 

»?U thia may bt herd to   oeopt but it it »wwthing to 

W inoludad in oonaideration of «ay P.M. programta eo lon«¡ 

M that« it n« thront to tho luXay of portcoaal or adjataat 

•quijÄont 10 impllad la tho unaxpaotad fallura. 

Strania oaouch if you aale flT« plant oparatiag axaoutita« 

to daflaa P.M. you will probably «at fl*a diffarant wmlaßt. 

%!• it duo ia our opinio« to tho aoop« to whioh tho latan.ity 

of applioation ol tlilo method le ooualdarad. 

0o*i P.M. baglzu wito propar J^fiil*   *»r iattanaa i at toad 

of atttta« i|p routiaaa to kaap ala«tri o aotort elaaa 1* duaty 

»on oould «pacify totally aaolotad fan-ooolad »otora. 

paopla 1« thair tal'r about P.M. and lit philoaophy 

i% •» Ial& &«**iaa it data not aaly »paraît 

^•MkAaiMMt it «H oparatta« aeat ^t lig0 a ^ u^^va output 

«ti «*&**y a* p*»«netiaa boto of KUtfc ait irfarior i* ti» 



"••' nu j».mu.! .1    •ii<ii>iHiw«Km«npiHH 

t$6~ 

«•»•lopin?; oouatrioa apooially at the aaply sta«M of thoip 

induatr*UsBaUoa. 

ite matter to «hut dagroo 0   rofinoœaat a P.M. proGraim&a 

is moda it ahouid ooataia tha following baaic aotmty. 

!• Oí« poriodio iaapoetioa of plant taaots aad oouip- 

maat to 'incorar ooaditiosa loadla« to production braakâoiaa 

or Haiarfal doppooiatioa. 

a. m« upfcoop of «bo niant in auah a tonditloa 10 11 to 

&a «bio to tvftjaot op popal? tha oquljmnt «hila «toll poouipa- 

»omta «pa still in e ninor otago* 

•à •tito.» la tina savo* sino.* 

It of to» HoppoBa that F.«, lo niouart mñ oonaldarod tm 6 

*mmm *v* Plaaaad, öohoäulod, OoatraUotì and Ppoauotivo 

liaintaaawo. 

Iha foot ü tao *•!!« t§ m iRpog«aat part of *M thoao 

fiaotloaa and aofc tha oaly aaaatittaast. 

Afat» tea «os« hi^ljr «aaaaaiaai tao laatanry la tha 

it ft«aü PM* and ito advontaga«, 

»a aaat «f aalataaaaoa of naaapi «*m*** «p-ài* 

-, * *     *t * 

ft*     •* *   .<;* " 

*' r''-' -fei 
í* r 

Vjt<. ' AJ «<*•># 

1 ^«-p s?» ..    **      ;        AT6* S.ÎSI. 

•5f 
..t'Ä,€*ifc'/« 

>4 
J.ï ;i •> »y 'f; -?41 

.fc 
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•A4 tha »oat of doantlaw too It hlgbar. 

if »ould ge OB aaigtaratl&fi baaaflta and advantagaa, 

bit fr» fat* it fit to aloaa up tha aubjaot by ra-atatlag that 

•ft effioiaat plant »aiataaaaoa program aaadat- 

Ooo* papar-work a/a ta», Wort Planning, Sohadulio«, Traíala«, 

Iwic Maajuranant, Control raporta, Good «hop and tool aatabll ab- 

atata. 

*a Mutt aot ctop at ta&t point M it would aot ba fair 

tat «t aHauld aaaa aar» at laaat i> banaflta that oould be 

rafNiiiftn* for a flee* baleaaed p.*. pmcraxwa to prora tb«t a« 

•• roa jmt la it you amid «at feaok trim it. 

beaeflta arai- 

I* 

t. 

4« 

9jau|UBj   jaaafuaaaafeal aai«.    —     ¿at      aee* erettine aay ro» 

•amia veeeire. 

«•§» feritatela 

Üya^aWa^ata^aV   átaf*    ft^a^aa 

,', * <, 

* -.   • 

. -:;''H 

.»**..'. >*r 
"\. 

• ì 

.*í»! 

"''"^'/i '   -   <*'•'•   •"> 

«•*£ 
^".•*i. 

.If 4»^ 

«     •. •    .*• 

•Î, «.V.v . 
-^J 

'V&/ÜÍ; 
*Ö 

» I •4.»- 

..*-J *'Ííl 

^5 
«1 
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5*   !•*•» vmtoQ* rojootf und IM« »pollo*«. 

6. lUalfiotlM ©f «Mb outlay for prmatur« roplaoonurat of 

PlMt M •Q.UlpMBt ÌMO«UM Of U«tt«? OO&MTTOtlOfi Of BOMtf 

•A4 UlNiMd lifo oxpootoBoy, 

7. UM «Uaéoyo •quljoMUt thus roduein« «apitoi iavMfeMittt« 

••   looatlfitAtloo of itono with high MlntonoAOO, ooot 

1 Ntftof to ta?oMi«*tloft, corrootion of OOUOM «Mb M 

•iMpplioatloo, opmtor abuM o*4 obooltooMoo. 

?»   Bottor wart ooatrol. 

10, BoHtw MM« pivi ooatrol. 

a. uauotrtol rolotloM btetui« pro4uo*lom *>x*«r« 

«MH ouffw l»foluntwy 1«^ off» ei loo» of UooatlT« 

IS* Qrortor omfoty for Mtfcors «4 pro tootion for »tost; 

niMMMMlloo« ojMt iamiiiM ooit. 

II» MM» «nut M«t of auufocturo. 

tftfttly *.g» hot V«n o^li- tmooMOfull/ to lufo tm¿ 

It M*** Mai la Job «%•§# m m 

Ite m MatUMO^flM «P4R*i«M.    «tofOl«* 

«MB*«* It IMS MM «ft«! With «A loM M I 

#SN 

'<\'. ^i'4%. 
/ » |j* *,'., ^ 

Al- ia 
'AF. •'S 

f^A^l'ïivS r»«fft-tyí¡ 

«W.'ï. 

^ .i -   • s íiw 
<*H- 
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•mlstoatoa» mm *» wall ta ia larga plant« of 350 MA. 

Si to» to» full b«n»flt of til« P.M. ayatan it auto b« 

Mid toll t« 111*«* MMg«MBt pfOOtotio» «toOUtiV«« «A4 

çqpwttMfw   «uA it i« up to botti ««atro« to «arry out auto 

« |«o «Mi follow it «f will.   ft«y ooula «tart with ta« 

MMgaBMt «ad oboe* OT«T raoori« for th« -*at y««r or aovt 

for *l\ totoia» bi»«fctoto«.   U«t th« total oo«t or broakdom 

rapali», labour, «atari al # or«rtij»« >*id othar omung««.   U«t 

toto toto OJMOJMOA tort |A lai« ti«« of operator», apollado 

«ti tit« Ufe*«   AM toa* of «fovatlag b«*d« «ad othar mpmmm 

to U j»rl«« «to.   toBt «otlMt« toat »i« itpin w«la Mto 

If api» tofo** if ««a* aw Mi if that* »aft bato tito ft» 

i\ «A* aalclAg arodnatlfo «to t# 

A Hut of «mia* it •»«** awn*   It «ö<HIH t>« aot«4 «tot 

r   to* »r#v«htlt» Muttnasito »yuto tato* 

toé wf%o*y to» «to »toi Ih» fall b«n«at »f mi» «ratto 

toKfcly «It »»watotoiitti.   All «sptoto «cm that it 
•im 

, *• 

;&l *:!: 

i »li 

»  ; 

'"     ,..V '    .'*   ' 

*#   »»SP* 

: * M «ü. 

^'v' 
*»?*>> 

•s£j 

•f   .  ,,. 

'.*'  >. 
••.Itf' 

4". •si 



"^•»^^•^^^«wppipipwiiwwpiilipp" •mmimmmmmmmmmmmmmmmm^i mmmmmm 

*^i^^^jBt^ 

»I« report kmt ba«a bnaioally prapared i a «no Mf*»*** 

•wttMti th« fifa* 4«tlt with in« id** of utitUi-iß tfca 

«natia« oaatraa wltfc thai* praaaat axlatia« faailitia* 1» 

DM up-grodlac or »aintaniuoa and rapai* ptwàiam - «liti« 

ti» a««o»d oouatitutaa «x abrarlat«* Taraiou oí' «QJH« of flat 

Aatall «©i* ooan«ot«4 with th« ptawamtir« naint«naaoa a>a*aa 

tola« oft« tit tea mo«t affaotira toolc uaad for up-*re«ia« 

aaiataaanoa proaaduraa, iapwm/ig Quality of produattoa «a* 

iMMMiag to« Ufa axj^taaoy of th« «quipamt all of 4ilüi 

MW matt«ra of «ra*t Unortano« to tha dafwiopiag «atloa*. 

«ma it it «oil fommmUâ to ba e&aiaiat«*** th morati «ally 

•ad rnwotloallj by ooth the oautreo of éaatga d«*elopn>aat ûB4 

Matal w#rki*g. 

•^ « 

'äVJ 

Ow eoacluaina aad raco««»<iatloas with ftajuala ti» 

tlfftife paj* artJ- 

i.    If tra« b**a «au» tl«ar «Ut both tha üealia ¿«ralopaast 

OaatM« «a* th« Matti wortriag a«Ura« »a« »aitala pia««« 

( tat twiyitt «ft UMI *n-«r*ua« ¿mtnwm mm&m*-®m 

iHMb HaÜ' UHI rapair work* 

<w*%; / •Ä •fViü 

">.,**•% 

i.-rt 

r«: « 

'**&& rêv^^ 

•í>íi 

.6 ?<£«-.< 

-f* 
K-f *>; iHr 

ri*» JAS *-. 
P**At ft»* A.* 

irf 

' *#a 

iS$*¿ 
w. 

<H, vy s: 
«ra li î.fcS 

MiV&íg¿ 
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a.     ftiovo/o* «MM two typ«» of oontrea exlat la the WM 

tonati?, or locality, tbey mot hart a close oollaboïatioa 

•ttd oo-oper*tiou in tyis flold.   It is »saentlal to bava 

• urlili amount or deaign aotivitiea, etpeoiedly la 

»attore âomliag with repair procedure* and the higher 

{puto »mitttemeaoo problema. 

If «ax ou of tftemo oe&tret exist, 

eerUeulerly if It it a matol «orklog centre» it would bo 

It« *rty to oramte ami eetebliah contact with « good dotlgn 

1» lii« looallty to oow up that comer of aotirity 

for portomi*« the Job correctly. 

$.     fto oomwon ecjulpmeata &•* •**«* ln *>• «oifcsfcoe of 

oltamr womtre - detain of «bich are aleariy illttttrmte« 

la ttoo plan of opotwttoa of »laüar eoatrea a» «fwam 

fcy $*«•*•&»#« - it eoûtldo#od ampio for the general 

pmvpooe of aggradili»; •aiatomaaoe «nur. 

fee adAitlot of tomo •pooialiaod equipmeat 

*»*U bo noopttry to both #* oither ## teem to ff.elUtate 

UUÌ''-of «**» £0««^* Jomt* M 
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Aftequete facilities for ell welAiog «yet««* 

«till ell the eubeiliery eppilaneee «hould «X«» to« «ade 

«follatole. 

4»       Allocati«« a*d quaiiiloatioiia of the exietlng 

experte «aft «toff «net to« reaoiialdegod «Ml alteved 

te wit* 

5«      Attention of ««eevnoâatloa «hould to« ooneâeared to 

Mtw for Hoi esta* ölaaeroo* «orte MtiJUrti« 

4.      9M «tunen of «to« lew reepoaelbilitle« of «»-«Male« 

«alntaoa»*« and repair to the eentrea la queetloe doea 

net neoeaaitata dieeerdin« of tb«ir baeic plct of 

operettas,   fhe new ««tie« oould toe latroduetd M 

m «dtltioeel took*   X« foot it will toe • «or* of 

»—111 iwtatary Jet to the!» preeent xesponeibitttl««. 

if 

3\ 

1 ^JT*"1 

ïMK 

3» «ddttloeel nw «IHN»« 

tjBJb« i^MÉMHUMMtt*   t>  «A kg 
'^•^^^P'*^    1^^|P««f«^«TW     «P^V      w^F    ^F^w 

71 Uli «tJMMttlT 

.     Uhi* 34M.D.0. 1« 

*^*eW«TwWe««;    «H««««/w    t"w 

* of the piate «fc«r« 

1 í-\.   1%*\*X 

f      •   *'     -<»i •   ¡V? »~w . - 

"*ei 
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ono looollty *t tat 

tottllod is import. 

tin» for 

.!• 

I, Uii •&*» mittrtti. to Mtiy out iUlltr txpeHmomt 

Hi a •owolopad 9omtry In «ay of tb* oatal vertía« 

tralAl«« otetrot f*iloh algit te tbtro. 

Sbt ^ulQlr vMponM txpaottd in tuth a oantro 

«tmlA tan Twy fatowwWe iaflêonoo oa fe« other ptf* 

of «M «Uri—«t a§ftUoa»ft UttdoT 7 iboTO. 

f# 0*«x etat»* òttoloaing ••iti— •»* ••*•* «ortet»« 

«**•*• art affably a**««* to *•*? out of tho 

loo«! proûutUo* of taa apa*« porto. 

/ mm oc*pli«*t«d *•*»• of *iia **s*l«a 4» 

for 1NP*A «wa «a«««*ti«a *f «**. «•***•••   BMi*w ** **u 

tonmltoli «vi*» «w» away f*a» tfca «mat« at» .feat m ara 

Hill m t» ntjut of êtrwietta« te« aa*«**ot«« ** "^ 

aa* *«oalr aaate. 

MtNl «Ml« «** •» «a*«aA*Äl» «4 »Old 

'" • Um Hat* «É a«aV» layfs ta tW limit«* • 

«•««ilo« ta «wr 

•<A*i 

P*».-     \ü 

'••»Ä- 

iifP»i.Ví 



*"C>«J¡^ 

áBJBULkft. 

IM MU.«ifUf «M • MllMütft of «ttwtioai «ea»tl«4 

I» EMI *l* «M*» «ItWN t blfd fKM» f»t «M fufcjfttt 

of «!»*•»•*•• «ha Mpti*» 

UNIT •*• «tv« torn %• MI M • iwia4w *t «HI 

wiiitii *tfc MU*«IM t» Wm tu—m tf» i» 

flhkA   flÁkjÉyMHj|AM|»   Jháfc   4MÉ£fc 

itoftlf. 

1.    *i*it ÍM M % ÈÊÊÊÈM ttt ftj§MÉAft flV 4 

¿WW ^W ^V ftí «w* 

W*       ^l^F ^^w ^M •^W^MRB VIP 

•%•     ÈÊ HiftWft mr lia« 

»•** 
V.     j 

f-^fs 

ÍVTI 
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ootoA ulto It M Ib« liiSjUMÜfiJKI 

tor UM otto*tloft of tbo fini alfftt of nur 

ooá iMHiiij of ooooiooiotloB for rooaiif 

Aft«  1« «OOBt b/ 

1% bo OOQOiAotOi 

Pror-antlTt loiatoojiooot 

for 

«&4 

oo m offottloo tool 

«o^roola« af Mlatonaoeo rotpoaoibllity 

*• •**t lo UM otffoowioo Î* 

mir ä*lotoao»oo outlet, 

JloWÉyflottó^ÉA   4ool 
IOIWPBF^P•P^^'*"P * tW|P 

It it - 

• (too 

O«  • jmmW^mWt 

HO il #HPtfrthg ti 

•oA too Ml •Otti 

OHMJi «00 

10 fPWOOi of 1*0 

t>* 

'jr 

\ « 

*:? 

rV* 

AS    &      M" j     reife 

fa,-*?       4 <.-' 

*-    t 

^•Slj &**.••:- 

i&?-' *j ^*5W-->-î#l^lv> *• 

'«t".*' 
*•*%. 

*-v 

v 
ä 
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tot rol« •* éMiei It tffietiat, 

a.   ifeiattea&e« tWÊtim 

».   dvtvtiMil proettart. 

••   Jfc^ir work. 

i.     fttplllMMBt Of 4«fttttf« 

Owt U • •?»*• pwrts toflM «M typ» t*li«4 

MVtü m« tte* •siiti •!•• HBvUg má 

••   WmXé ym r«p«ir «HMí ptrt« ppepvlf 

If    *W| 

i» Itf 

twili i% *• «t» «tf»tity twplNt fo» 

%% 

Ä.J 

A-  » 

S   *R, 

I5 . î ' il 
Ä 

A 
íy^-ál 

. ,,-*. •' #J .Ü 
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Mlat«nauo« «ad «A« good •oonoa.ioal p«riomnnot 

*f tbo «jrt.ole? 

li. MNUM t&d oompor« botptm th« two ijitwi« 

t.   tfop&lrin* of dofootlvo parti nm muoh 

a« poetihi«. 

••   Giapl« ronoral o¿* part end r» \La*o~ 

m«vt   ;y a aow  >art rogardlo»« of 

fet« aogroe of äofoct? 

Il» 

•o yo* «aaoiior th« tfo-botwoai syntom i« th« 

•»«% i doe! for dojtolopiofc ooiatrloo, or i    it 

to adopt Wi« «b» o-eto» aoovo to 

vp for «i« lli.it«a «xportoRoo «*i«*iii« 

i Ml f0HR*ttl i£   6, « otortego of forOi#i 

blUty y «¿4 I11« fro ,•*•*% In 

ft **• »**%« »no» M«d«4. 

«ot «to IM f «oil quo« fottuti for «to 

*NftO* «tf fO>>t*ullOl!¥ «f «MB out »artOi 

VI IM W MHM^S MF noto! opNtywftf 

*„f|% 
s    "ÎÏÏf^S*! 

51^1 

.«* 
#1, 
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Btaorio« mm* of th« ap*«i»U*«d •quij»-nu 

IMM4 for t&M« pUfpOMi. 

«Mt «J» th© fcMt-trftfttMftt «quittMOt« «Ut 

•houla b* noouirad to facilitât« repair 

OB*ff«tÍoa? 

If. 

i«. 

if. 

tío» «ould raalo-graphy «&6 aon-dMtruotlv« 

tMtla* appliances h«lp la thia ft«Id? 

«feat i» th« trattai «al oaekgrouad koowlodg« 

a««4«d to «MUM th« oapability of «arryln* 

«*t auah ropaira «uooaaaf ul Ijrf 

fie ym tml that th« lack of «a«torta* th« 

lamrwagaa la which ia «trito tioa« of aalc«r« a*« 

«¿••a «ould font « arriar ia th« d«Y«lopla« 

•ouatrl«« agilMt flood naiat«aan«« pr«a«««r»«t 

ñ m, 

ìwSitì 

it» 

«•F- 

» 
•    tí       Î   i 

.»"tí 

**• «Mr* fcioulû tfaa v*pElr of iana^l 

«i «tu out parta o* .»dot 

«.   iterine th« overhaul parlón, b«fo** 

or «ft** it« 

».   la tt» wala »rodu«**«« «hoy* 

«.   Or ia * «totally awiui«* a»«. 

• *'í -•^y*' /,r 
hiV> 

l     »        i.'    . It 

rí-*** Äi 

•>-* "¡L'i," 

'» 
*¥ 

2fA 
&'1 

i  V 

yfe • «^v -H*J^
Jä 

•^.V-V»   ,ii|%I
i 

»•: 



lt. 

«I. 

M« «oui 4 «ovati»« fco   »laloi «od? 

It It proforoel« to ««»ter for »*int«n»no« 

.tobt or te koo» * ptntatatly «oyloyod 

MiatouoAo* group wifc.iu to« fin»? 

H* aow fclf tho «mi..toB«tt«t «roup oould bo 

li rolotlo» w« tht MOOO* or mom «laioyeá 

or it It bottor to hat« it« ttroagth oon«l 

la roUtloo to to« «i»bor «o4 forloty of 
l^u^^yg^A J| ««J«Jtafc% «V^O^A^fe 
IP^^o* JP»SPPo» w   •> w^^péWorwi » 

OH» o É«a«i«l «h*r% for tht »Mie or#*ni«*tioa 

for tho •tiatoatoot group tad to «hot ««tborlty 

t»«y «tenia report to. It It to to« i^rMuotloo 

aj. of Uoeatl r«a oould jwo iwererttB) 

croup.   Ho« ««ili tao 

«O B» »OOi OO , «OtOTT 

tf tot Mia 

•; :. í 

i   f. 

«roo» ealy «toi 

tU or ihottl« f% «atte« 

tf ouiiéivi ia«W«a* roof« 

t    - ' .    !. 
i..r 

;K;ÌT.-. 

•ìi *i.'ì 

w*.  • 

•»v ¿: ,-v ¡& *.-•* 

J*v 

."*    *i' ••   ' 

¿*E Lï1**;-" 

..* ' * 

tì*».J*r 

*£*.-.\ 
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Ma floors «nd oll pointing *orVf 

illumination, pipici;, »te,? 

I*. ¿io« would you pluoo Uto ?»U«r» ooao«»raiivi tho 

«olatottAae* of «l^Jtrioul «id powo* dis tribut loo 

«ria, tho r«n*ral MrrlaN, tho transport «nuip- 

atont »»no th» air ootnlitlmia« «ystteif 

tfouîd yo« oonoidor otóte« -nd otoro*toopi{v$, 

ooaítikUon, B©«»oVoos>tn£ wad oor*o§loo esntrol 

oo oiirt of tho vfor*r to bo ontru»?to4 te tlio 

w»t itonoaeo «roup atnd vùet .jw Mi« «druitofíoo 

tout oould ¿o gol**« fNM «un fcoUoftt 

i* 

11, 

"Îvï. 

Í W 

Ä 
*•#* 

«I*« ti» Mi« b*oio pWTiOtott to "•* IilFOdiitt 

lit tbo inciwot of trainiw ffc* r»ii*oaoiwo, la 

it on« or .**• of t..« .«llontas ot »Il of tno«T 

••   2ho NlHtio« of tfco lunllClsd m« 

fot tmUiaf. 

».   feo dotor 1AMì<W of «tn***« »* 

«•rfom^no« of trelno««* 

'     0,    *• »•»  Of TOGfWlftö tSt# oo*foi*»ot 

W    VOMHMPO^IHF ^IP^^BB^f flP^*^W^P^  ^W   |pWww^^^^^^^^^P# 

All »tiior ol iwoote itiÉtIÉt it 1Mb 

fi    * 
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•' "Vi/?' 
A   ¿V *tJyp£ ; ' y' %T¡ ,   '*• 

e "¡I >4puE«Éi 
' \*iaS''äHBl 

•Ä^I^S 

¿wf- 
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Hr 

«,   fto J#© àWKiriptlon for o*th •**«• 

of .tmlalog. 

f,   fno auratity of awn wnuir«*» 

¿.   How, itten tnd wbOT« twiains it •© ••» 

, givan. 

H.   How %o 4tlog«*o roouoaiibiUtlei fot 

wrvlne <mt tho twiain* pro«««». 

i,   ftto pwoo&ire ia atttiiaf iaaiviouftl 

tmliiot prooldiHO and how to ooaoàêif 

thoir ftilwo pou**». 

fg,        Ifc** oo yo* ua4or»*«n<i fio* tho oxproooioa of 

•I*p*oTio*tlon $ookat<pi- of i*»* y«» »»* •*** *!•*•• 

*   : '|»JoU«y*f   *• tilia • gooo" e*aetloo »4 *** mm 

«ho •ottfi» «** hoto tmtoâ «uflh * »y»*«« *a too 

(Jovoloplae no**©**,   fiw» tfcio •y**«» oaooum« 

(   Ooanlboli«? 

2^#        »10* **• .*• »rt*i*atory «topo ona *oooww»4**ioM 

tfeot «Mi » ©I**» %y - 

v:» **    ft» oxportt éto»««iioit to*» «»MM* 

''-,*'      '   *¿ vbX/^^/'fMilL»**» '':;,:A 
' '•• -  „.iH*"  ít       aras-,   -    • * , - -    ••" 

à* 

de 
î'''\f *3r 

*.«».-v 

> *..*• 

• *"i 

•   "V- 
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How MA dealga and deelgn oapabilitlea lend 

a good and effeotlre hud in the f laid of 

maintenance aad repair? 

a. la It by introducta; alternatif« 

deaigaa Tor tha parta that frequently 

break or o-uso breakdowns« 

b. la It by eoraing to the help of tha 

paopla concerned with the repair operationf 

and/or tha mmuaoture of replacement 

Xterteejtd tha »imple »pure parta» or to 

prepara for then the oooplrtaly detailed 

working {shop} drawlnge, giving the« 

all the technical apafclUeíatloaa that *akea 

tna Job of »aauf»etui* or repair an oaey 

one* 

o. la thjtt the "only way to eature ®§od reealttt 

Oould you pratose another *ay* 
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