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Introduction.

In the following iotee the writer shell endeavour to point out and

highlight sore of major activities which if carefully cdopted as a Job of

work, by both the Metel Working Centres snd the design develorment centres,
over and above their basic plam of operstion 1t would certainly end favourshly
affect the status of the maintenance problem in their localities. It could
in the meantime open the field of correct repair jobs forrorn out parts

without much fear of damaging the original pieces through ths lack of correct

understanding of all detatls.

With & sl.ght extensi n of their design and drefting sbilities and with
the help of the workshop facilities that are ususlly attached tn them they

could solve many of the problems that are lisble to face the local producers
of non compliceted spere parts and woulu certeinly help them to produce some

of the more complicated pisces if the balance between the expenses of their
menufacture versus the loss in producticn plus she cost of downtime proves %o

be favourable.

Such ceasrs oould also encourcge the locel production of other simple

hardware items of the ssandard snd semi standard nature whicn are gemerslly
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very much noeded ‘a the developing countries. All such sctivities oould

be sueil. achieved by the preparation of the full working drewings required
which would give evil .he technicel date end the specificetion of the materials
invo.ved and give a mztisfrotory pujdance towards the most suitable heat

treatment process recommendsd.

The production of few srticles in these contres as proto-types would

oertainly enricn sheir usefulness and would ensure tho final production

of several good spare purts that would satisfectorily replace the original.

As & mat.er of fact many of the sctivities that shall be detailed later
oould be planned, drews, tsught, oxercised, orgunised and initicted by the belp
of tu» existing centres wherever they may .e with chly very sl.ght
add. tione of speciel purrose equipment and moderate resdjustmevrt of the working

foroes in them.

On the other hand, such activities as will be discussed in this report
wuld uadoubsedly have s profound and favoursble effect on the 1ife aad
eofticiency of the machine and equipment, not oaly ia the developing eounsries
but =lee in  many old factories that are existing ia the developed nations.

Aldiough this point oould be argued beceuse the mejority of the fastories ia twe
industrially developed countries are following up sonme sert of mmiatensncs

procedure. Tet still many of them might only be following np ways snd Beans

of maintenance which if reconsidered by spesislised people could Deseme ma




effeotive tool in inoreasing the size of production in their establishments

and help to improve upon it.

This wculd not only be the result of petter end more efricient

usilisation of the ecuipment and minimization of the down-time but it would
be through ths unquestionable result of loanger usetul life of the machines

snd equipments snd She lesser quamti.y of speces the fim hes to cerry, sone

of which, sfter s $ime, might prove to be s dead capital.

m-' various inoidents that had passed the notice of the writer and due

%o the old fallacy which is generelly rooted in t:e minds of meny respoasible
people of the industry, whers they wrongly feel that maintenance with its
Sight rulings and expeaditures involved therein only means the speading of
RORYY !!tho\;t gotting sutficient returns and they feel that such ocapisal sould
Be Bore usefully utilised in direct production jobs, it is nos infrequent that
one would find fastories in the industrially developed countries sdopting some
old QM frail procedures of mintenance. In so doing they are simply lulling
themselves as well aa the people around them in the false feeling that ihq are

eerrying out maintenance work.

Mmitiedly such aa attitude 1s more promounced in the developing
oouatries vhere the massgers of she newly constructed injustrial concers
Are ¢eatinwously ondeavourisg %o suts dowm on she costs of production which is

useally oo high whem the industry 18 ta its infemey, dut nevertheless, ia
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our opiniocn, the subject of developing the maintenance procedures needs
consideration in both the developed and developing countries simtltan-

sously but not necessarily tc the same degre¢ fOr many reesonsy

Yor instancs, in the developing countries where the number of real
and sotive consumers is small in spite of the well known feot that they
possess large and exploding populations, the volume of production in the

{ndustrisl concerns is not so high and it is usually kept just around the

bresk-even point and thua there is not enough margin to cover up any extre

sxpsuses beyond those needed for direct production purposes.

T™his fact ocoupled with many other factors such es the linited experience
of the production persoanel at this stage, the expenses to cover up the
high perocensage of rejects, the difticulty of aocquiring the correct rew
n.terials, and the high costa involved in getting the techniocsl know-how
and in reedjusting shem to suit the local conditi.ns all shese plus the
Sroubles resulting from the newly ixposed lebour reguletions face Shose

respoasidle for the running of the imdustirial conoerns in the newly

developing ocouatrie..

Poadering on ell these factors uhich sppear simmltaneously 1a fromt

of the managers of sthess conoerns, vhat else could one expeot from shen vhem

mmummuunmum'mumm-mu«mm.m

ad cssential as it may be, whieh entail further expenditures. Nesurelly
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7ou eXpect n.thing but reluctance almost to the point of refusal.
All this added to the kmown fact, which we are all aware of, where the

steff of maintenance could et ocertain instences appear to be without heavy

duties partiocularly if their work would be limited to only maintenance
work, especially in a newly constructod factory when exteansions and
additions whioh are usually considered the subsidirry duties of the

maintenance staff, are not so much needed at thias stage.

For all these ressons oae is encouraged to stress the undebateble
usefulness of sarnestly studying the possible utilization cf the already

oxistinclohl workiing =né design donl‘ommt centres with their existing

staff facilities and workshops in helping out those managers by studylag od

their behalf the various ways and means of maintenance procedures that has

been sucoessfully precticed and sdopted in ths developed nations' industrial

coneerns, find out .he moat su.tably suite. system or combination of syatems
for the firm they decide to ha.p, work out its ecnanmicel aspacts and

prove $o the msneger in figuree the bslence of benefits he would expest %o

have if he introduce atringeni meinte.ance methous.

}l ou. opinion this is the only e.ficient way in persuading the managers
in these ncantries to oconsider the matter. Simple talk and oral convinocing

is & mere wasie of time whioch would not bring satisfactory results, on the
contrery 1% creates a com:-letely differeat oconception of she whole subjectand

it 19 advigeble not %o stbampt iS.
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The help extended by the cenires would not atop at thas point but
i1t shovld be continued till meintenaance nes been well established with the

place in hand as will de detailed later in this report.

Unfortunassly there can never be oue rixed standsrd procedure to
follow i1 the maintenance field. The one system that might be succeseful
in one comoern could prove to be unsuccessful in the other. Decause,

the size of the industriesl concern, the age of tne equirment, the
set-up of the place and its 1a§out , even the volume of production,
the frequency of the orders received and the nature of the product itself
all have besn found to have profound iafluence on the choice of the bnt‘,

procedure for meintennace to be adopted.

Thus in shis particular line, one phase of the work and duty of th.a‘
centres should be the carrying out of a succession of study-cusas where one
or more cases would be tackled simulteneousiy ac.éofding to the nuwber of the
staff available on the spot and their ocspa.ilities. On th. other ha:\.d;.
becsuse the choiow of u suitable m_intenanc. system depends lergely and in &
sy uunti'uny on the study and analysis of the accumulated observational
results of breskdowns, their nature and their freguency; eagh case-study
will asturally occupy an apprecisble duretion of time. Tuus during ﬂu firss
stacas of the wort in thie field, 1t is suggested that the nmbu of oases

headled %o be striotly limited to a minimum, cut i% 1@ up to the responsible

peopie in she centrs tc work out a plan for the future increase of the Bumher




hendled in th§ same time., A way of echieving this would be by
simultaneously setting up observation points in verious firms, in
collaboration with the people working there, whose duty would be to reeoxd
all the nesmessary information required for the future s.udies. Such peints
will only need spo.redic visits from the people of the ce.tre and thus
many of them could be put to work in the same time. This stege will be

xnows as the exploration stage, prior to the Vstudying and then the prectioal

working stages would follow.

Besides studying the best compromised nyntqns of maintenance ,uet
mensioned, the centres could help other firws,aswell as those wvhom they
are dealing with, in setting up standard and seni-standard for.s needed for
the oorrect flow of maintenance work. Such forme must be prepared in such &
way or ways to suit the customs and character of the people in the vioinity

where they are to be used. You just osnnot possidly copy forms made in an
industrielly developed coumtry and ex,ect them .o be carried out sucoessfully

ta u developing one. [Even & suitable form for one developing country night

prove totally inedequete and unsuitable for snother developing oae.

Fron all what has been 20 far mtidnod 1% 18 olear that there is a

198 shat oguld be done by the metal working centres end/or the design

Govelopment oemtrvs in the field of choosing mnd set¥ing up maintencaes




procedures whether these are situated in an mdu-trnlly developed or

developing country.

The experiment which UNIDO is contempla.ing to embark upon, might and

i+ possib.y could,give a more successful and gratifying result and in a much
stortes durasion, if tried out in the industrially developed countries.

T™is would be due to the fact that these latter centrea are situated in an
industrial atmospho.e where cetain stringent discipline generally exiss,

This fact elone place them on a more favourable ground for the trial.

The expsrience gained from these quiockly adaptable osntres of the
develaped ocountries ocould reflect favourably on the slower responding ones

of the developing nations.

Thus the sugzeation that is now being put forth ocould be sumnarized

s follows:

If decision is finally saken by UNIDO to uttempt usilisiag she mesal

working end design developmeat centros for the purpose of energising good

~ maintenance policiu,\n simul teneous programn.e covering the utilisatio. of a

@mall pumber of the centres in the indusirially developed countries together

 with e lmor number in the less developed ones should be drewn .ous.

™his work would only bo as an addition to their original plan of eporltian lM

*
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not as & substitute to it.

The experiment oould, for example, cover the embodiment of say

one centre in a developed country against three in the developing ones.

Again we would advige against ocarrying out .he sxperimeant i. one

donloping country alone because the failure ia one plece - whioch may be

attridbuted to some unforeseen naturel inclination of that partioular spot -

would give a false unfavourable re-percussion on the whole soheme. It

would be a great pity indeed ta sxpose such an importent subject to an
unfair deal. | As a matter of fact this matter alone Le. the degree of
maintenance of the machines and Oquirnonf coastitute a very proainent poins
- on the demarkation line existing betwsen indussrially developed nations

and the donloj:ing ones.

At this part of the report 1 should 1like to draw the attention of the

reader %o the report of the expert group on the subject of maintensnce and repair

vhich was svbmistod t0 UNIDO at the end of November, 1966. Ia this repors

it was clearly mm that in the majority of ceses squipment and mach.nery
in developiag countries last only 8 fraction of the usu.l time expected

from Shem. It was also convened that at the same time most of these

developing aations are Juffering from the s.ortage of foreign currensy
1n o gemeral way and sspesially so vhem such a currenc, is ro much aeeded




at thas partioular moment $o acquire a rophoécnt for an unexpected

damaged or badly wora out part. Unfortmﬁtoly, the shortage of foreig
ourrency slways present en obstacle ir the way of msny ooncerns and

prevent them from ocsrrying within their stores enough speres to mininise
dowa-times. Thus meny of the ‘indussrial ooucerns in such countrie: f£ind
WM foroed to follow the pulioy of the "Make-do" with she dest
substituses available %o them in the ooussry and/or improvise what they eea

as an altermative. A precsios vhich has its mal-reperocussions on the

qwelity anéd the quansisy of production.

Ia my repors here, 1 am not trying to dremasise ca ths sitwstion

that osa exist, I sm oaly explaining some of the bitter faose what oould,

and I dare say have happened. All such facts Might appear etrange %o the
eyes aad sars o. @xpe.ts or evea visitors ooming from other and more

lus.ily situated countries.  The writer have often heard crisieim

of haviag %o adopt such prectios but found himeelf unsble to give enough
ooavineiag explanstion of the painful experiences and diffioult cirewnstanees
that has driven those responsible sad able mam,thes are workiag iz Whee

pleses, %o Tollow such methods

Prom all she explanation that has been givem 1% is

qonspiensusly clear how sm ofrieient maintenanee syshen supperted Wy o




enple nwber of wall treined perecanel oould be so_ygjusdle in sueh
oirewmstences, ead for this resson we are deteiling hewe-in-under some

of the multituds of setivities that should be followed up, presticed apd
continususly éevelop %0 enrieh the maiatenanes aptituie ia thoee loealisiee.
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y end Astivivies Reccmmended for Ast.om
by t.e Osntres.

I8 muot be remembered that maintenance 18 » swject shat requires

a fair amowms of Psychologiocal studies. IS does not only eall for
Szeiaing but 1% needs g substantial msoumt of eharester refomming no mtter

Mt‘ﬂllumottod.bottutumdormm»um.

Good swecessful and effective maintenance systens noede good
tosipline sueh os that practiced ia the military life and wnless such
stringent habite are sctually impleated withia the pesple and particulesly
uum'ﬁouhmmmtbhmsuwm ia siet divestieon
eould 20t bo gratifying. To gaia suceess, it ic essential %o make swre
%het maintenance hadits are elesely kaitted withia the éaily dehaviowr of

these csncemned.

muxm,-nuuwrmchtmnu-nm
0 obvions what 1s Whe BeXt Gty of the cantyes chesn far thet job dhell %o

penfeninsmt.. T shall be the treiaing of puople hew te fesl for maintenssce
ot how mash 1% neans for weeful offieient 1life of the c-uipnent they are
Matling. Thes 1a the fellewiag W age getag o 7y aad give Game

@plensticn of the sotivities Wet ase o umeh neolel to eoouse good status

of B00000ence aud Fepair proccdures and whish could Senstitute o pregrumme of

it Sor e Jentses thih ase geiag %o be chosss for carupiag oud N6




sxperinent. Alse we heve prep.red in Appeadix 1 attached %o this report
s series of Whirty questions whioh if well coasidered, the answers would
constitute a elear pioture of she subjest of meintenance and repair and would

sertainly help those working in thse omitres to set the progremms that fhoy
need for swessssfully svereuning this subdjess.

e Pralisiaery sad Basio Tralaing Stese-

A %ig dpive should de made %0 traia sll the natiensls conmected with
the iadustry fa the 2o8¢ where theee ecemtres are going %o limis their besio
aotivisies. If she job of traiaing all the nasionals that are dealing in

industry ia that partiouler somne 10 considered resher a large Sask, they st
1east should aism et sminiag the majority of shem. Ia the meantime they

oould activate sush sinple traiaing in the other suisable places withia

their dhoosn ssne. e drive must de lergs 8¢ hauve ite offestivensss
senifested. ’

Daring Wi Sesls course of traiaing the aaticnals should be
wumwmmm«awm«mns

walle, fleswe, mum- and overything cround then then %o illustrete

% hen the WP SRS 09Me of orderiisess ia their work sad to train the
12 e hehit of tnple pee-planning sad pre-thinking of the daily work befere
o sotunl (000G of 10, Them %o 1UPoes uen Them the Beveasity of the
Gily or parteldse o4ling ov /rensing of the smipme.tuith Wb the, ere
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All of whiah mights look so srivial eand simple, yot is 00 dirfiouls

i R

%o susesed in oreatiag a regular habit of i% within the majerity of the

® i
i oo s A AN a2

astionals of she developing ocountries.

The reason for sweh a diffisulty, in owr opiaien oould b attriduted

e
e

h-tmﬂolamonvhiﬁwumumumfuu”t
here 88 an attemps %0 help those .oreign upm.vho might be eatrusted

wish sweh a respoasidbility or shall have aay sonnsetions with 1% m e

A T $ T TR g g

performance of their tasks.

Mormwmmolo-tmmuua‘mtiunh

being 80 in sctual life in she developing comntries.

The first esuse, scocording to our estimation md sommprisstion,

is the imtersally Tooted ides that have, gmerally speaking; existed hen

shere was s certain class distinotion. A sitwatio. shat have exioted ia
most of these losalis.es in t.e o7 be.ore the develegmmt of Whelir

industrialisstion drive. Duriag such pericds e job of clemiag, 18

genoral, whether 14 16 for the o uipnents, surrouniing or Whatever 1% may
have been, hed the air and distinetion of being ¢ Job anly Guiteble % b0
cavried out by e veuy iaferior elacess, mtuwrelly in 1he Nt my o0 Whele

"J‘{ ) ' . L A . Erid
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disposal vhioh generall; is 1imited. Tnis stute of thinuga have roached
the extent to make ths gonersl public 1k at it with » certaln snnme

{f a person of normal stoudiug uitemptec to crrry out auch & Jobe

I feel i. 18 my dut  bere, Lerd &e it me, he, to meution this nolat

clearly in this report sn as to riag o vell in the winds of ihbs foreign

sxparts when the: go over to these n»lucoa,uau -8 1 heve seen them 1lo0king
80 frustreted, all of whish cones frov. toe lack nf understondiaw the axsct
situation end sttitude of the stionuls &no thelr roseaiment to carry out
sucih joos. i fact the n-ti-aule wnuerstand it wrorg:ly wad they think Shat

the expert ie tryiag %o Lumili-te tioem.

Such a matter must be bendled very grsduslly wad with great oivre.
A 1of of oouvincing nas got to ve daus before uny seri>us sttemps is sakea
in thet direstion. There shell ulwa;s be e tendenoy frok the side of the
slishtly sdvanced netiocncls to demund tie employment of some upskilled
hands to perform such jobs &s cleaning auu clesring. TLe experts kust slweys
guard ageinsts giving wey to such deicaus, tecuuse the pesult will be e simple
over crowding of employee, more disrugtion %o ¥ood order, more diffioculs
adainistretion problems and sctumlly more dirt put om then taken out. Over

and above 31} shat in sc doing we would be riiell; overloo.ing the .ery

importent item thaty comes out > doing the job yoursell wiich ia the casual

forn of visusl inspection Shes is automniically connected ~ith the job of
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‘elomming.

The socond sause is the resuls of the low stendard of living aad the

snallnese of the plases of the ordinary natiomal's dwlliangs which dees
20% oall for much clesning and evem then the degree of csleanliness dose

m'-nm 20 mush. This is the eame recscr why we have memtioned before
Guring our dissuseion of the firet eauge, "to the best of their sbilities

vihich 10 gencrully limited®™,

e third ecause wulé bde the hewriditary h.bit that consrols the astivily
of the hwmea bdeing and whieh is the cutooms of the diffiouls olimatie
ennditions, that are generslly existiag in she developing coutrj.

Sush conditions and hedits grow with the person fron hic eerliest days.
I8 18 a totally differeas oase with the expers who might just be coming fiom

] ﬂrfmt slimssia ocondition and have been brought up in a differemg

m ead with differet habite whish he sutometieally follows witheowt
giving 1% 2 sesond thou.ht. It does mot matter low loag he migat have
ossved 12 foreign cowmtries, he eould not Do aselimatised S0 the sxteat shet
®0.00 hin have the emss. feolis : a8 She Mriomal hin.el? feels.

Yo candidly delieve thet patiemee ocowpled ﬂ& mnmm
mmwumnummtunamm1

1aflaonee 1 et resprotrend veuld 1end to & high degres of usesss 3£




followed up ardently end with perseverance. If the centres sucoeed in
creating snd developing such reguler habits in &8 maLy nationuls es posaidble,
1 perscnelly would conmider it a eubstuntisl stride teken forward towards
setting out the ocorrect foundation for wore eletorate muiptunance poocedures,

and they could consider themselves well over the halfway mark towards

total sucoese.

Our lengthy sxperience in this field shere we wers reeponsibdle for the
maintenance of power stations and other similer establistiments have proved

to us, without asny doubt shat those ligtle points which deal with behaviour

of the hussn being ere the real importent items that potually matters, end
that sll the other sophieticated rulings, unless well ynitted with these
key points of human beheviour can just prove to be nothing else but @

megnificent arrey of peper work that bears very little weight towsrds the

actusl gnal which we are seeking .

Yor this reason 1 strongly recommei. & thorough disoussion of thie isem
by she experts, and I 40 imprese oa them that they must put themselves on
the level of the working mea in the developing country who is going %o &0

she job. It mmst .0 remembared that she sucoesstul professor 1s not the oke

shet mows & lot, but he is the one thet can bring himself %o the level of

hh student.

Retusaing dack e the eomplimentar; duty of the ceatres und the

prelininary eourse they should sdminister or at least scotivate ia say




suiteble place in their localities. We have remerked adout the regular
niling and we want to meution here that such teaching does not reelly

entuil giving out knowledge more tuan scqrainting the t.eainee and teaching

him the sirple facts sbout lubrication, the various lubricents and the whean
and where esch would be considered suitable for use. All to be put in a
genersl broed frume. This would enlighten him sufficiently in that direction

sand would make him ap reciete tLe advantages of usicg them correctly.

il should also be made eware of the disadvantuges of under-oiling
and should be made to eppreciate the underleying damage and the devastating

sf’ects involved iu dry friction, or ss it is sometimes termed "Dry Engimoripg“.

Manifestation of the dansge done to metal surfrces when rubving ageinst

i one snother without oil could be the best prectice) example shown to him in

that respecs.

Strangely enough and through the experience gained by living in »

developing ocountry we have found out that a s,ueeking machine part'dm
not seem to worry the peoyle to the saue extent ss it would worry Beinten-

ange oonsojious person.

The disadvantege of Qver-oiling should also be stressed. Some illustretion

of the dsmege .hat might result from such action, specially wiem dealing
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with elewtrical equipment should be provided. The bad effecss oil oould

have on She insulaticns sad insulating materials must be nade i-ut.n.




041 seels and their uses could be just touched upon - nigher snd moYre

detalled studies of this item must be incorporsted within the coursce of

higher grede trainees.

In our estimetinn the teaching of ell the above suljects does not
require any complicated or specie’ised ejvipment aud the contres of metal

working and those of the desiyn development coulc arvenge to hnve them

given as short courses prepered Tre tre Qlfferent ygrades of working

pecyple.

I1lustr=ti~n of the damage through unver-oiling could be manifested
on locelly improvised test equimments to he desi;ned by the centres and

menufectured by them or by the proto-type production sorksliops if availeble.

Some cherts iliustrating the vs.ious besic grrdes of commonly used

lubricents couid also he prepared. 0il pronducing companiss and concerus

would only be toc plecsed to extead all help roesaible in that direction.

Thus both the centres in question coulc perform ull tne requisites of
this progremme of treining in collaboretion with the oil producers or dealers
in she country concerned without say adiition of asuliwents over and above

,th.ir usual.

¢
A a matter of fect the actusl meintensnes of the ecuipments sxisting
in either centres could form e fertile aone for an ectusl field tralhing

for this cless of Sraince. Such a prectical course could be carried

Caw
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techanieian of the oentres




The Advanced Maintenance Trajaing

The seoond ectivity which the centre could success-
fully and faithfully develop and follow would bie tie creatio.

snd esteablishment of an advanced treinirg courses for

reintenance such courses would dexl with the study of

*Preventive Mairtenunce® cystens, the advanteges of followe
ing up such cystem and its economical aspects. It should
also clearly indicate the disadvensoges of the vrolg
t{ntroduction of such u system because the ntility of \a,uCh a
policy oen turn on the structure of the pertinent costs

involved.

e ocourse should also deul with the prooess of ylenaing
for it and to drew up the ne.sssery schieduling needed %0 ensure
its mm adaptution. :

b 34
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Iaver in this report more lewgwy soamideration shell

«




be givem to #his partiocular systam.

The advenced courses will also comntain more elaborate

studies of the verious systems shat have been developed

ead sucoeesfully adopted by she various conoernd.

All such studies enable the treines %o make the psoper
shoice of the system or combimation of aystems that i dest
suited S0 the emvironment existing ia his vieiaity. As W
nentioned before this could vary a great ueal as it renges
frem the introduction of maintenance in s demp stmesphere %0 2
nedium or very dry one sad from a dusty or smokey %o & elear

cless surroundings lack of whieh hes its om muu-l'ﬁu

. e press.tionary measures.

Is 1s obvious thas such courses eem oily be givem %
the higher greds perscsnel who could assinilate the Nevesssry
meviedge for correst procedures ia eollesting information,
sempling aad tabulating it end finally defuetiag the Dess couree
of setion. mmmmmmuim

{
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%0 our subjest because we have got to tmow vhen aad where
%0 oaPry ous the correct operutioa whether 1% 13 s partisl
saintenance, somplete overhaul or eimple check-up, all of
which depend besiocally on the historisal datas aad studies
of the behaviour of she squipment, the frequemcy aad
disposition of breskdowm.

Assordingly she subjeots of statisticsl studioe,
stesistienl quelisy coasrol, the kaowledge of their essacmieal

offests sad the counter effests, log-book keeping, prepamties
of standard forms, the drewing up of schedules for sa eveh

flow of paperwork,are all matters that should be well dealt
we.

Good leagthy numerous emsaples must de presented %o the
treinee snd prectical atvempte should be adninistered by

then Guring the period of thef: stay i the oemtres.

Wi ceuld only be pessidle if the centves take ative

nhihm&lmWMutm
~Whﬁomm.amhurm4
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oF at least 1a thelir leeality a0 wo have nmmsioansd before.
Such otudies should de %he prime jeb of the staff of We

oantre and the appropricte eperts @hould be shosesa a8
outh and thay sh.uld be ab.0 %0 give thelir wweinees that
prastiesl toush oo much necled for future geed performanes.

10 10 nesdless te ony thet wless sush & sanduich
pregramne of stuiies osuld Mo dremm & nere serics of lettwres
doaling with the theoretissl apjseash only would mot be
csnsiéored wseful and could Aot empest % doar Feal fwuithul
sesulte.
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2 Mesair Techaique sad ite Droblems.

8o far we hevs been discussing the procedures snd
systems of maiatenanoce but we have not touched on the mtter

of sotual repairs. It goes without say.ng that these two

sub jects are rather inseparable. When a machine is stopped

for maintenance it is not surprising $o coms across sither e

-u‘tly worn out pars or st lesst signs of the begianing
of wear in sertain places. Whether such a state has beem

-tutpnol or not, all depending on the system of maintenance
sbpld, she final outcome of the situation is the same.

h; sfintenance iaspector finds himself fsoed with the mecessity
%o make deeision of either repairing the pert or replasing |

1% by a sew spare part. It is completely left for his judg-
aent to et oourse of action he is to take. A good sound
jedgnent osuld elimizats a major hreekdown and s poor ene
nt‘tu.nl.‘ﬁ:nﬂodotmunudlonuanm

ate. -l 1% 1o m what e .cruuu woll m ult




sIperienced maintenance group should always be made available.

They should be well informud about the imow how and
the teshnique of good harmless repeir beside being capeble

of amticipating on the spot the best line of proocedure %o
follow.

We must not forget that their juigment shall be based

%o a great extent in the first place on the status of the
squipment available to them and which oould justify taking a

decision $o0 repair, or even it could depend upon their

mowledge with regards the availshility of such equipment

18 eny other place or oven with regards to the poesidility of

such & repeir. It is well mown thet the repair should du

do.0 wishout oreating many or vital c.unges in the origimal

strueture of the pert to be repaired. Admittedly certain

ohenges shall be expected but £ . long as such changes could bde

sustaiued, the 1dea of repairing thet particular item has %o
be disregarded and then oomes the next step of rinding the mam‘

replacgaent end thet again depends a great deal om 198 svaile
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ability iu the stores of tha firm or in the manuf:otursrs.
Me tine tlhut shall slrpse bLatween the ordering of the part

and its arrivel to the spot und the foreign currency needed

to oover the truusaction,

Our {deu of mentioni~g all these detuils here is %o
point out how a flaxisie wel: *“rsined enxineer and techniecien

in the line of maiiteasnce osuld {aflu=nce the economy of
praduction iu auy fim. fRccordingly the truialig o toese

personnel should “e coasidered u Jor of malor irportunce.

Suech a foo, 1s tie one we 2re Lore proposiag for the
centres to oarry out. Indeed they should e able to ive
conprehensive tacanological and Sechnicel coursss comrized %ish
vrectiocal training in sthe wm,s sud memns of re.airirg worn ous
parts. Also i1 tue correct use ol snecinlised macnines uad
enulpuents tnut are vuilt for slhiut urpoee toretrer with e
oourse in Welding, Stress reliavin: end beat treatuent lLechui wues.
All of :lhi‘ch could be carried out by $he aormul equipment and

maohiine Sonls tuat sre ususlly swpolied for t.ese centre. with.




the addition of .0 spesial applismevs for buildiag worn
out parts sush as the oreak shaft bui.ding-up lathe, metel
springing equipmens, heavy eslestrio plating baths, themes
welding equipment and eo oa.

On the other hand these ccurees must be followed
by sourees ia the basio elementary theoretéedl fmiamentels
of good douign 00 that the pereon W0 is otrrying out aay
repairs should be sble % gresp the recsons and necossities that
beve induoced the congenial desigrer % introduce cervain

hapes end forms. At lenss it would make him inelined %o

zogpoet all what he sees i the original part ead ¥y %
preserve and yrencvate iS.

Be is naturally aot ansioipated %o be a designer dut
6% 1least he will heve same ides sbout the designers work end

% mow that the latter would never introlduse any shepe or
6ted) wnless therels & speeific yeassa for iS, at leass ta

Hhis s om thiaking.

hmmxuumumﬁnmumv
Witk wight aover pass the mind of m cupert as betag fupatblde,




hut unfortunately it is a certeinty that could ove met vwith-

in « developing country - and 1 dare say rather frequently.

We u.l know that halfway knowledge cun ne more hammful
than complete ignorance. This is true here ia this crase.

With the lack of rigid discinlinary training in connection
with details shom oc the drawings, some of the techniciens

in thege developing ccuntries when they reach the he 5 ¢

way houme the; are upt to lisien to mself-formulated

opinions. They imapine that certain detuils ule not 80
ansolutely necesssry. It then becomas fenaible %o their think-
tnz thet some details could he laft out not realising that
such a trivial metter cen lead to & drastic result. It is

not uncommon to see & tyre wheel of a bus f:staned to iis hud
by only four nuts insteed of tas eisht the designer has

estimated.

Ia many iastences, after o major maiantenaice
or & repair jod omly a pcruntmo o? the holdiang bolts and/oP
fixnsion msang ape put buek ia position but elmost ne.eF

the hundred pevesst.




The basio mowledge dehind design seaching which

We are proposing will definitely muke these mainsemance
hends more aware of the dangers in following suoch prachice,
The ocourse of design needed in this case should be torud

in & suitadle way to0 drematise poinss of danger than %o

indulge in design details that are not nudmry for

such a speciality.




Collaboration betwsen Metal Working

Centres and Design Developing

Centres.

In our previous discuseion of the subject of
maintenance and repair, we have anticinated the existence

of a certain form of oollqboration vetween the metal

working ceatres and the design development ones if they

are both found in the same country or locality.

If it happens that only one of them exist, it should
be realised that its duties shall have to cover up for all
what is required in this field. This would be more notice~
able if thé metal wnrking centres aere found to be alons. In
this oase, 2 drawiﬂg ofice fueility must be ndded und @
eosian capability unit shonld be created if such offices
are lecking. If ths cpaation ~: a design unit is considered
d12ficult -~ a state vhioh i3 ver: likaiy to hdporen - then

e would recomnend the setting up o o ner oOntactaktnd

Ql-opﬂl‘tiél with e suitsble or well adoptodyplaqq of

L
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design in their locality.

Contact wi.n ongin«rmg collieges or .echnical
institutes is aleo recommemded. If s speciaslised

enineering design ceatre or & privste design consnltiag

office is aveilehle it would naturslly be prefarred as it

would give that practical touch very much needed ia our case.

We are streasing here the matter of drowing and design
g facilities Lecanse it is a well known fuct that both

specinlities are usuully lacking in moet developisg countries.

An experiencel detniling draughtsmsn is & rare thing
to find in tiese mnisces. A1l what might he evailable are

the trscors and the unexnerisaced druniinisnan.

doth would not Ye in & positios to give the unrrect helping

hand im working ous elterati~us =2nd augeestions needsd for

improviang maintenasce and rep-ir situ . tion ~f sny wechine

vert wrich ie continuously shevwing trouble.

T g, R T T e

i

Even agineering collegs grnduntoc lack the lengta of | -
expsrisnce nccessary for such work. For thie puriiqular saee

W heve advoouted the third onurse stage of mmm ”w N

0rort latsr,



: I 18 %0 be 0oticed however that we have concentrated

in this report on the truining prodblem, -cause, once

more we would like to repeat thut. in ouar opinion the

flonrishing of mainten=nce, its contiauity and its up-

keep depends to a larke extest on the treining of men
coaoerned.

The equipment thet are comrion to both type of

.

centros that we cre oouoemcd\with ure amply suitable for
Mamnnco‘up-gradmg. The rupaii will Aemsnd the addition
of o lmim auaber of speciulised equipment plus those
nnunry’ for fine mouau“rmtl ir thcy dd'hot amply

oxiss, In fuct it is the mrr and the organisationsl

set up of these centres vhat neods very oareful and thqndush

 re-consideration.




It is absolutely necessury to mal‘e 3ure that they
are fit to administer the courses Just exrlained and to

follow up the cases of investigations - historiocsl and other-

wise - *hich are so uisolutely recessar- when dec’ding on the

adoption of & certain system of maintenance.

The general procedures anu deteils connected with
the execution of maintenamnce work sh=1l1l only be touched
upon in this report as we reel that it is more heneficial to

build up the base pro-erly st tiis stuge.

Returnin;; veck to the point sined at in ‘thie chapter
we would like to strte that u hivh level of cnpavilities,

Tlexiuility in design matcers are needed hero. 1Thus these

osntres, esjecially tne design developiny nnes should soucentrete
iore deeply on traianin the engineer dosiners in finding
out the wa s, jlieais snd Hrocedurse tins, would muke them udble

to deduct sue ressons ti.at leud to the wear, sapacially if it

is found to ve rather excessive and ti.ey must Le traiaed in
the way of preparing the detail reports which woull highlight

nn the ciroumstances connected with the problem and $o sugiest,

whet i their aopiaion to be tho vest moﬂ,’:.’ The mare nénﬁun;




of the remeuies ulone is fcr from beiay the unswer required
because their deduotisis .nd opizisns shoulc only v co.sidure-

ed 8. 1i7ht mources for higher ~irsons oonnected with the

provlem.

This iad of stud: needs s fair auount of te.nnioul
.nd scientirio imowladge toietuer vith ¢ mester, in
anulysing power Deside a “een sense of onservetion. Fuoh
of whioh in itself constitute & subject thet needs svecisl
coaxing and treining, different to what is civean in tne colleces
to bping out the h.est results. For tiuis reason we hnve

stuted atove the expression of traiulng “Enwitiesr Deagignore.”

Thus the centres are required to develop witiin their
compes 4 source or & g£roup to follow up tie retivit) mentionod
+efore end if they feel tist it is oo advanced %0 develoyp it
therigelves they oould co-operste with other suitacle cchoeras
in the eommtry to develop sueh teschiug. 5 surnig 810 18

given - %is oouree should aever te 8 purely aeacenig course

or 1% would soxpletely niss the mesk.




Oreut sare Mu.t Do exePoited 1B ocnnoBing Sin
enadidutes that are geia- %0 @it for %4 course ad whe

sncll .0 the maintenance engi: ars tt u lrter st go.

e elial l» candidate unul. ve . W T W ougl o r oFr

o 1ignly sreined ~miiried seanicita wiw 35,  ears of
~P008100. O WOUlJ rOSSeSs W.e DEUessar, L .aat nevdeld for

areutive tifaking. Jvor 2nd acove tic, Should be pat shrougn
e specisl traiating onuree ia Wiat itrection ana =8 opcsent
sourses of .19 types are »>eia. adnizistered by the larse
sanifesturin “ires i1 the ladustrinil, seveloped eowmsries
Pos: o9 She ‘owr U F ladustr 14 tre Ut Ses Ld the lamge

elsgiri.nl conserns 1n ka. land.

The Srriain: of $.000 @BAd!lites siowid te designed
S 2ske them capatle of Tweiny the tsgx of werking e
sltesn tive ioolgns for We defestive purts With o va.y lirited
Besgin of freeds for %Wbios W' Mk Ly sugsesting aiteration

and ‘of : adil 16000 vad widiticad, all of Wwildh wull have
he ulttante ofreet of minimising We Mrequans, of urealtdowmns




and 1a the nest of cuses eliminnte the major ones which

eould result in length; down-times &nd fiuancial lossec.

In meny incidencs such suglileer-designers uignt have to
work o close oO-opersiinn witi the e.gileers and desigmn.s

of %he original menuf:cturers of tine machines. Thus they
must he of the high calibre in xnowledge wh:i.i would muke

tl.em erual for such & task.

1a the mea.ticze th. ' shouldi be oapui’.e ot giving &
nelpful a:d supvortiog tuad to the grone ov uec’zmiciana or
enginesrs o are working in ti2 various coneerns in the
eoumtTy whetier it i9 fnaustrial, puilic service or airicult-
upel eto., end who nre ongnged in setting up and prepuring
She technical specificati-ns renuired vhen sendering for

»aochines and e uipmen..

5

In that respect they would be actiug as consultants to

shem 10 Buttors concerniiy guud wislaseanuoe reruisites.

Sueh help ocoulld be so given .o ensure that the su.plied

SES.0.08 are those most suited %0 she environmentel resuire-




ments of the place ..ile be.ng in the s=..e time easy to
maintain and would not be subject to fre uemt breakdowns.

In many instences the euse of ..aintenance procodufel
has been dsmanded aven .f it meant olvidxt increase in the
first cepital out.uy. Again it .s expected that this oclass
of engineers would have ?° disonss the technical de.ails

involved in the issued tender specification with their

oprosite number on the maker's or supplier's side on hehnly

of these industrisl esseblishment.

In other words wo are seekins here to administer shet
kind of truining - whether it is to be carried out withiu the
sentre or merely energised by the ceatrs - whic. would

mroduce 4 furm of specitl_sed, p.actically minded engincer
vith sufficient qualifications and flexib.lity os thowht ip

design mutters beside being a good meintenrnce person.




Looal Produotion of wio Sp.re Part. iB

she Developing Cowtries.

The souna oi tne Jatle g.ved to this chapter, as it stands
Las many alluring oualities which nakes 1t & lubjoot of
frequent discussions amodg the resjousitl: ;mnla of the
developing ocountr.es. In fect it hus been looked upon dY
‘tl.0 industrislists in Shese astions us a proolea of great
imporsance wnich should be Zivea ever,/ stiention nnd shey

feel thet it ought to be considered in gread detail.

Yor thi. reason and duo to the fuot ol beiag pouolnuy
involved, in the pust, wish such a job for & leagth of tim shat
ren into serrs 1 feel 1t is m; duty %o detcil here the resulls

nf my experience in this reapect.

Though 1 am giving en opiaion which 1 heve personally formed

shrougd the studies tnat nss vead nede, 1 hope that shis opinion

would not greatly affect or di sencourage thoss who shall

£ind t}:wsolna soafronted with ciuiiur mntter or situstiona.

T

Y.




On the comsrary, 1 give shis opinion here %o be im uccordance

with she sa ying "Forewurned Fore-urwed.®

I8 is u very conplex subjet end if the ALfficulties
and experience are bmmhlt out at the start it will throw
some lights on that difficult path and make the person
trending shrough it svoid the pit fells that might be ensounter-

ed. He would thus be in a better position to reaci & nore

successful resuls, ’

Parhans, shrough the prelizinar; glances ©nd .thaughn
shat .ight fl; across tie ni.d, of the reeponaible people,
she produoction of those i1nocent loo¥ing spares can aprTear
%0 be an easy problem to tackle locally, as it would oertainly
save for the country inuch of tie foreign cavital vhich is so

much neaded for other deraads and requirements.

This shought could agaia be strengthened by the faet

that the nunder of mashine too.3 shat is usuzlly aoquived

by she various newly estublished industriul plants for

their naintenance shops form in itself a stroug prreduction

¢




unis wish a big reehining ca-enilitios tn:t sre not fully

utilised.

On hesriay sbout such a situation it is onl netural
that those res:onsible for the economy of tie oouvatr! would
denund a thorough investirwtion ol tne ro:lon eau viita she
ain of rruitfully utilisin, that lree canulcturing cenncelity
wNaich to tielp tutaving & orrs to fe n ceri-dend O 1)

left un-utilised,

ia tie country cf wie writer such t 8ituntion wns
agutely felt sonn nfter eracting bue " Ur TOUsd fuctoriuve =nnd
equip inu eac:. with & fuirly lurge maj ate nce suop v woicn
wrg a nrtursl rocedure oith esel T octory due W tna tuot thet
the;r Vnow “nat ths sunilior ol tie o riasl eculoaeats in
the Tmotor: 18 far wie in the cuds o urer'downs ther: iz ulwayse
en urge to uiatc:ise down-tirme ond & Zooa strong hisintenviice

shop ie8 zbout the t2st insurencs soeiast it

I$ beoceme a2 fw;srsent susk to loov into the suhject of

vrodueiag the spares locmlly b* utilizing shoe cevacities aveile

able .a these shops vinich wus looked ujon sa beiag an axoess

usasslised mechining powers




deverel suggestions were made .nd slaborate stetistical

studies were carried out;, but ales the execution of all

proposaler has not been successfu’''y achieved.

There were more than one reason for the failurs of

such & plan. Although this excess machining capability was
aotually existing and it did represent a substuntial capeolty
of production -~ if considered as a unity, yet it was so

scattered and distridbuted that 10 reel good .se could Le nmade
out of it but what it was bough. for. Only and in limited
incidents and in & narrow scope that such & capacity was

fairly made use of in production purposes.

Through o vast and couprehensive study made it was provsd

that the problem of the local production of spare parts in
developing countries demands the setting up of a very strong

governmental hody with immense powers to concentrete on it alome.

A' gond exmmple of such a situation ie the cuse of the
Us8.8.R: where - as the writer vas .nforme. during the joint

studies tha. he had cerried out with the Russian Experts in

thet respec - the spare pert problem is udricistersd there




by a specislised ministry end they have suggested the

orection of an individual miaistry im the UsA.R. for this

ta8k alone.

In this resrect, I would like to refer the reader

to the yreport concerning tiie local manufacture of the apere
parss ia the U.A.WH. prega;-ad joinsly dy Ruesian and
Egyptien experts which hus given detmils of the studiss

- performed 8o es tho‘u,,_d"r”qoluld then gresp the magnitude

of the operation.

Tor this reason, it 48 our advice that the cent.es

should uot scatter their rotivities by indulzing into the

metter of locsl production of the spure parts hecause it is
such a convlex problem that sll tie efforts w.ick any centre
could extend will onl, reseibls & s.ratc. on the gurf:ce end

{t would certainly distrsot it Irom its busic aim, which we

»
J

are here seeking. .

deversheless from the studies relerred to atove it wus

convened Shuts certain erount of tue spire puris ure actuclly

deing prodused by the mdiﬂqm entarprensur.  and small gonosrns

y




" withis the cowntry - this is & case that is aps %o be existing

in most of the developing countries.

1z the case of the U.A.R. it was found that those

privately omed mmall firms are motuclly prodacing tweaty

%o twenty five percent of the total quantity of spares
? oo eougumed in the country. This percentags, as expected,
| represented that type of spares which are denanded in large
quantities and which oould be thus produced eo.ucuioally.

Is was also noted thet the oualisy of the spures

prodused looally are appreciably belo:. she high stendaxd of
production needed for such Iitm. Tais wos found %0 be 80
beeause they were ihe outoome of the in.ividusl efforts whieh
wae limited in resources and tecrnical imowledge. The majority

wepe prodused by simply mimiking the original pares with no .

eruniags of Sechnionl specifications to help them. In fast
[

Ahey heve boon lexgely produced by what we heve called before

S

~

S
&)




'm- csutres could, in this rospec?, plav a vory pronounced

role vhers they oould como %o the aid of these snall concerns

and help them by:-

ae Studginc the original spure, analysing
tne muteriel ocherwicslly c. alect.icolly
‘a8 Lo case may demand snd scrutinize
the process utilised in 1ts heat-truat-
ﬁcnt and es.inate jts su.fuce f1.ash,

bsrdnou; 8.0

Prepace & deteiled working .rewiig of the

part indiecating on it all the technical date
;-o;mired for ite production. Provose

the haa of the locally aveilable Tew nmoterial
" as an altérnative if the exsct originel
material is nos availuple i. the local

- murket.

e nm@ the npoéia. tools thet would produse

i

‘& bigh ohn prodwﬁ.




Naturally all such technical study could mean e
lengthy and costly investigation, but it could be carried

out as a service to the industry ot the ocountry.

In our opinion shis would not mean any material loss

~ %0 the nation becausv this particular percentage of the

spare represeat those thet sre demanded in large quantity,.

otherwise they would not have heen attempted by the small
private industrislist.

The production of few proto-type riesces in the proto-

‘type production centres which mes_ the memufacture of the dies

8.« the special tools requirsd viould certeainly constitute a
big contribution towards the availability of very good spercs

produced in the country. On the other hand such sesion will
earich and help towards the perfection of work of the

various maintena.se groups.

These special tosls and dies could ge produced fairly

:w.y and easily by the utilization of the new epoxy rum

Shat have been recently donlopd and are 8%111 being developed.
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T™he centres shoull rake sure that they arc up-to-dete in
_that speciality,othersise uhay would not be able to help
in this cireotion because the prcduction of dies by the old

.iothodo would be too costly to attempt.

Over und abovs what had been already mentioned,
the centres could go forward to help eny industrial oconceya
in getting over any difficult; ic the =pare part proolea,
vhere they Gould uase sll sheir 'mowledge and all the facility
availadble $o t‘hd to manufucture or repair a conplicated or
defeotive spere part if such & spare is causing aprreeislLly

hamful delsys to tiie produstion of that concern.

Exanple of such oasss oould be met with ia the
industrial 1ife when dealing with an sxceptionall; le.ge

sized part suech es a Supbina shaft or a heavy bed plase whieh

are anongst the family of slow 1moving speres that are so$

norsally stocked.

" Ia this eapacity the eentres would them he egting &8
a‘m&t;n~ consulteat but they should never invelve thensslves

actively in thas vest eemplex £1e1d of speres because 48
sontains & syenanfoug Yarioty of specislities plus & mlsiwnde




of s@ntnistrative respnasidiity far Derond the eapaeitios

of sueh sentres.

Pir Jly wm are very oeopii: | sbout the peset \o
sroduetion of lagge series of spare PAPrSs A8 . mMirtenenes
hepe of Whe wricus indusiricl smeerns. 14 1o cuetemary
tHhat Sueh ehope aFe scantily mmeed 1o 0pt %0 of the fuet

shat she wight . ave within their layout @ fair amownt of

aeehine toels. Agaii thhee eagaved ia She maintensnes jods,
when W heve culled the meistenende gFewps, ave wwll) found

Here SRiatentnse vork 18 dmandiag 1.e. withia the predustion

floore.

Mo series produstion of eay part will eertainly isterfere
vith %he nermel flow and A ~f Wings L2 Shese dhops end §f
PrOVORtive Bintenanes Ayoten is adopted whieh 1o rastly
efepted by bLig concuras Wo eoull afford the big meinriencnee

heps « ‘here vil] be enough po' @ Wk o keey all minten-

oo posesnns! pretty well cscvsiel, de2aues W Mt renember

et 40 sl ated) -

1. Scheduling i nsigntag.
2. Uork Nenueste.




*

3. Work Assignment.
4+« OCo=-ordination and Dispatoch.
§. Insrection wﬁetber running or shut down.
6. Foed back pmoodures.
7. Work meusurenent.
8. Budgetting, storing, etc.
end above all that, the continucus iraining to fiil up

posisins of e dro,,ing-otu.s.

For t:.is eason and ss a resuls of lengthLy thinking in
sne recsamendation given to the U.A.R. it hss been proposed
as bom advisable to sectionalise the productimn of the spares
snd suggested loctorul Jproeuduroa to Le entrusted .o
specis.ibed shops, whicn should be built and eruipped for that

WTTOSS.

Through sueh a division tie diversifylag elomont -

whieh 15 & ~sll known fosture of the spare perts - could thea

be reduced %o a miaihm. This would be attrisuted to the
faint eintleritios existing withia the one 8@0tOT.

i

M » m heve about scotors we moan A sector mguilfs

ing oae type of industey, say the sestor for %he temitle smw,‘




‘another for trensport ecuipmeat end their concerns, a ssotor
for mining, a sector for food industries snd their machinery

and so oa. '

It was also proposed sthat grou.s of the specialised
people of each sector would de put in cherge of the

specialised central spare part production shops. Suoch groups,
in the opinion of all experts would be more acquain.ed

with the actual nature and requisites of the spares

concerned and would indes. be more conversant in suggesting

smendaents and alterations.

Yor exsmple the centralised spare produciag shop for She

sextile sector would be administered by mechanical engineers
who had s fairly long background experie..ce in uinutniu

sextile faotories.

In our opinion a clear line of demaroation must de drewm

between dadbdling adous in the spare part production and

maintenss ;e work .

Admivtedly if e huge complex of msnufeoturing estadlishe

meats would find 1t worth their while %o set up their ow
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~ gpars producing shop, there 48 no ham of doing so if this
procedure would prove eoonomical and this could only be the
onse if tho size of the complex is larpe enough to warrent that;
but in eny case this yrocsdure in {t8slf #ould nst solve the
gountyy's provlem of shortege in t.o aparos and the trouols

of maintenance work es o wholee.

Realising that the centres with which we are concerned
are meant ror helpiu; the nstion in u wide w&y, 30, We cannot
see that they would be suited to tie tL.emselves up to one

om?l.xo ‘

If the proposal of gectorial divisions 18 edopted, thend
the centres could fiad the very suitable national rield, where

tnes could effectively belp LY advising ond helping 13 tha
resecroh and investigatione needed for the production of the

proto-types of the spares that are cosmonly asked fore.

¥We must clweys resember that their work will be far

pore effective .f conc..trated on training for mainteaesnce

and on inp)imenting the sraining iu all stnges as proposed

previously.




[ Adoption of Preventive iajntenence as e i

ii , Means fo ding Majnt
; .

4ad_Repalp.

In she preceding discussions we souched briefly
' oa the complicated procedurs of paper work connected

with preventive maintenance. To avoid any misunder-

standing of our eim we feel 1t fit to meation just a

il 1itsle mors about this system becuuse its appliocation

is in faoct  one of the wa,s for up-grading na.ateaance

procedures. Bota design developmont and maetal working
centres must introduce the teacning of thiie svetem in detaily

and give a pructical demo.stration of the forms,

scheduling and other paper work attuched to it.

Preveative neintenance which we shall refer to as

P.M. -~ has been recognised us an extremely il:pbrtmt item
in reducing maintenance costs and improviig reliability.

In prectioce P.M. takes many forms and has varied scopes,




ﬂ uko ihould be lmm ﬁlh w 1t is pouiblo S

Sometines the P.M. prograxme oan oover every plece
of equirment with periodic inspections which include recording

of wear or other deterioration of parts.

These recoris are a basis for maintaining the

oqutm't in good ocoandition while operating and will poin?
%0 the need of nmajor overhauls and replacemsnts before

dreakdowms. - ' : '

In other cnses P.M. program:ie may cousist slwply of a
good lubrication programe socompanied by superficial
qm:ution of major defects. Two major factors should
control the exteat of Ple

1. The cost of the progremme compared with the

sarefully measured reduotion in tosal repair

conts and improved squipment performance.

2 'Iho‘*pcmtagc wtilization of the esquifment

m!n‘lnimd. \ | -

lotanlmm at . Ww l'.ll. pm,rm.ma for ;u :

' ’
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Ia the preceding disecussions we Soucbed briefly

o the oamplicated procedure of peper work coanected

with preventive mintenance. 7o avoid any misunder-
standing of our aim we feel it fit %o measion just s

11%tle more about shis system bessuse its appliocation

is ia faet  one of the wa,s for up-grading na.ntensnee

proesdures. Doth design developneats and maetal working
osRt7es must introduce she Seaching of this svetem in detaily

‘ond give a precticel dems.stration of she fomns,
schaduling and other puper wesk atsuched % 4.

Proveasive mintenance whish we shall refer % a8
r.&~mmwmunmsmnm
4n redusing maistenanse ma improving reliadilivy.
In prustioe P.ll. takes meny forms and has varted soepes.




Semetimes the P.M. progremme can oover every plege

of equipment with periodic inspections whioch include recording

of wear or other deterioration of partas.

These records are a bvasis for mainsaining the

vouipaens in good ocoadition while operating and will poins
%0 the 1eed of major overheauls ead replacements defore

bl.lkw .

In other oases .M. progremie may oousist gimply of a
ool lubricasion programme sccompanied by superficial

omaminetion of major defects. Two majer feetors should
contrel the exteat of PN,

1. The eost of the progresme compered with the

earefully measured redustion in %osal repeir

sonte W 1apgroved equipaent performance.

"2 Mo pepesategs wiilisntion of Who equlment
ulﬁm.

mmugwura. me
mmm»wmm 1s 15 possible.




shat the ocoss of the progremme would excesd the total

maintenance cost ir we use the breskdowm mainsenance approach.

A shut dow of Soane equipmeat for uo otLer reason than
periodic insgection and adjust.cui ovild prove to be intoler-

able from the producsion view point.

If oa the other hand breckdom could result in severe
" damage to the Squipment and a far more costly repair, the
sehoeduled inspection time should be songidered.

Again o progremme of wmit replacement could resuls ia

oonsidorably lower maintenence et shere somplete P.U. i
imprecsical. PFor ozariple ia a plant wring many pumpe; a

MOgremie of standurdisasion coupled with an inveasery of
complete uaiss of

sempoacnts or sub-aseemblies vwith EreVL ing resvlte,

umwmwwmnuurcmm.
Mugrume, mgmsmmtmmmmﬂ At te
mmw&n&uummun“m~hmt
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plecs of equipment until 1t vreaks down rather than take a

deliberate shut dowm during & crowde! produotion schedu.e.

W'le this may be herd to : soept but 1t is scmething to

%8 inoluded in consideration of any P.M. progremie so long
88 there is no shreat to the ufety of personasl or udjacent
Squiphent 18 implied 1a the wexpested failure.

Mrange enoush if you ask five phnt operating executives
%o define P.M. you will probebly get five different meenings.
™is is Que ia our opintoa to the 8s00ope to whioh the invensity

of applicasion of this methed is oousidered.

Good P.M. begins with proper 288148 Yor inetance instead
of settiag up routines % keep eleetric motors oclean in dusty
ress you could speoify totally smolosed fan-ecoled moSors.

Seme people fa their sel about P.i, and its philosophy
they esmsider 1% a8 yitql because 1% dnee not ealy preveas
Weaki;uas of Gt opereting cosi bus slse iV will 1iwprove outpud

e quality of pepinetion bosh of which are Anferior 1a the
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developin: countries specially at the eariy stages of their

industr«lization.

No aatter to what degree o refinement a £.M. Pro;oume

ie made 1t should oontain the following haaic activity.

ls The periodic iaspection of plant assots and eouip-

men$ %0 nneover eonditions leedisg %o nproduction breakdrmms
or hamaful deprecistion.

2. The upkeep of she vlant in sush o eondition 0 as to

e able to adjues or repeir the squipnent while suesh recuire-
nents are still in - ninér stage.

®"A otitc. in tine seves nine.®

it often haprens that P.M. 19 nisgsed aaf oconsidered as o
smonym for Plamned, Soheiuled, Contrelled aud Provuctive

dainsennice.,

e Tuss 3o the P 18 an impossant mﬂ ™ 4 aii m
m ané 3ot She omly sonstituens.

uum mmnmymam m m&n mm
iv teols PN, end 538 advensages.

mmwrmumorm
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and she ¢ost of domsime too is higher.

We. oould go on enumeresing benefits and edventeges,
dut Wy foel 1t £1¢ to olose up the sutject by re-stating t;ut

aa efficient plant mai:.tenance ;rogremme needs:-

Good paper-work system, Work Planning, Scheduling, Trainiag,
Work Measursment, Control reports, Good shop and tool establishe
neats. |

Vo must act £%0p &t et point as it would mot be feir
ht w thould neme hcrj’ at least 1) benerits that gould be
mtun“MP.l.mumn thut as
mummu'nmmtmbukrmu,

v

Bese bonelite spe:~ I L

1. 1ees dom-tine, fwwer eestiowms.

2. Less oversize pay for mtsbmeses nm,

3 mwm-mm' | | ) | :

& lowm: Pepair eses for aimple seneire made before
e Mesiivm Beseuse of leas mapower, Cumx SALS

2 4 .




5. TYewer preduct rejects und lees syoilage.

6. Rimination of cash outin& for premsture replacement of

plans or squipments because of vetter conservation of sesess
and inereased life sxpectanay.
Tass standbye scuipmant tshus reducing sapisal iavestmens,
T4entifiestion of 1sens with high maintenanes, sost
leading %0 investigution, correction of causes sueh ag .
Risappliocation, operetor abuse and obmcleseence.

9. Betver work ccasrol.

o Boveer spere part coatiol.

11, Beteer iafustrial felations hecause produesion mrkere
Gatt suffer fawoluntary lay offe a: 1088 of iasensive
benws fyom breakdowns.

13, Grester safety for workers and protection for plans; less
oanpeRsstions and insurance ocost.

13 Jowsr unid soet of masufacture.

lastly P.¥. has b on aprlic- successfully %o lange sl

i

omil spuyettine IS wrks well i job shoss e 18

mlﬁUanamdnm Muu
mm&utuummma with m&nﬂa
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Saiatenance men as well es in lapge planss of 250 men.

%o got the full beusfit of the P.M. svsten it must be _' i
514 well to higher mamegemms rroduetion exsautives and
pervisers sad 1% 18 w %0 both seatres 0 sarTy out sush
a Job and mm n‘up well. They 'ooula stars with the
Mmagemest and shesk over records for the DSt year or more
for lil machine breskdowms. List tue total 008t ol breskdowm
n,mi, m,\unﬂu. overtine end other onarges. List
et coch breckiom sest 12 14le tine of opouton. spoilage 4
and the like. lﬂ“ﬂm‘luhodomomnm |

68 injuries ote. MNemt cotimate what the repairs wuld have

et Lf nede before Weeskdowm and if sheare hod veen %ime for

Pasaiag, getting nateris) wnd making produstive use of
Wpamators -ete.

A poias of wesniag 3¢ gives bere. It mm!,bpﬁGﬂl“
PRgremisg for Whe preventive matatwnsnce system tokee Sime
NM*‘M* 201 benefss of this systen
\Mruuwf “ |

S




Senslusiens snd Recuamendes.ong.

™is m has beem basiocslly prepared ia two npuhh
sections; She firet deals with wne idea of usilisi:g ke
existing ceatres with thair present existing feeilisies in
the up-greding of maintenance =nd repeir prosedures - while
the eseand oonstitutes an abrcuaﬁl version of sore or' the

detail work ocanected with the preventive maintensnce system
beiag ons of tne mo.t et'fective Lools used for upegreding

maiatensnce proesdures, improving quelisy of produssion and

ineveasing the life expestancy of the equipmens all of »hieh
ape natters of gress importanes to the developi:ig masioas.

Thee 18 1s well recousended %o be sduinistarsd theoretioally
aud pmotioally 5:; both thie csutres of dewiagn development and

m working.

Our eomclusins and yeccnmemdations with regards the
£ivid pars aret-

i.; ummwmmmmmmumm
mm mm:x Mng mtm sN mmft pitm
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2. there.sr these wo types of centrcs dxi;t in the sane
. oounsTy, or loeality, tiaoyk nust han/n_clou colhbontion | ‘
and co-opsrasion in thie field. It is sssential to have |
: a sertain emoimt of design sc¥ivities, especiclly in
metters dealing with repeir procedurss and the higher
M nllnuuned pmbim;

If oaly ons of tuesse oentres exist,
partieularly if 1% 16 a metal working centrs, it would be
© . ite Guty %o oreate mM .mméx donteot with & good design i
conoern 1n his loealisy %0 eover up thet cormer of sotivity

m for perfoming the job éomotly.
5. The common equipments hat axist in the worksnop of
stiher vgatye » details of which are sloerly illustrated

ia the plan of operntion of similar omi:n ap dm
* Wy GaleldDed, = 18 ecnsidesed smple for the geaeral

I

o e eSa1%108 I wome specislised enuiment
'nmwuunat then %0 m«mm -ub-




Aoquate facilities for all welding systems
- with all the subsidiary appliances should aleo Ue made
available.

ke Allocation a.d gquulilications of the existing

ﬂ experts and staff wust be resomsidered sad alteved -
- 5.  Nxtension of acoommodation should be constdered %o |
: oater for Wie extre olassroca work required. -

6. e ediision of the aew responsibilities of w-suding

maintensnss snd repair to the ceutres in question does
0ot necessitate d1searding of their basic plli of '
aperation. The new duties ocould be fntrodused as

m sdditional tesk. In fast 1t will Be & sort of
somplenensary job %o their pressut responsibidision.

_ ebetuled to suit the esvirommet of tho plase we




' sore tham o0 loselity at the same time for

reuson detailed ia m.

.
’ .

§ It 1s aleo smgsested to cany out similer experiment

u-muommmmmormmmmm o

o | training osmtres which night be there. ~<
| The quick resvonse expected in sush a sentre , |

‘ wuld hm . vesy fevousmble infliaence on the other part : .

7 of the egperiment nentioned umder 7 above. | :
9. Dewh Gesien develeping semtres ead metel working ’
. cntves are sivomgly nivised 40 keep out of the . ' '
R local Produstics of the spare peris. | .
Ll R The oompliested usture of this Mlﬁ s |

4

 fer Deyoed the ompes.ties of A osatres. Besides iz will

T eeramtvely irtve thea sway from the busic aim thet we are S
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AR L
e Dirty fuestions,

e fellewiag sre o oon‘uua of questions oompiled

% fomn vth their snswere 3 dac Vi frume for the Mmbjess :

of msintenance . mi.

anvimnatunmmdmm

iate connosted with naiatenanes %0 the peress whe s

antenplating the fometien of & Jyugrenme for 1% develep-
nead,

Nhe majortty of o nswere Mguived here have ot thep

o stated withia Whe Sent of the Sepest or are ineluded
Wi the mediag o. the que.tten L8eelf. ,

8.

ﬂ»umnaomnmu;
2000 300 % @0 or oWt ‘ | o

How oon ene doveloy the MAEMBARGS cenosious?




oonsider he job of clesning sad the cssual
iaspeetion sonnscted with it es the glaoirenis ere
for the detection of the first eigns of wear

and neeessis; of consideretioca for repair?

Beserive vhat 10 mesnt by Preventive Maintenunee?
Row ean it be oonsidered as an offestive tesl
for %he w-3reding of maintenance respeuaidility

and wig? Awn reagons.

hat {s the 41fference detuween:-
Bailr Mainsenance duties.
m- . .
Oveshaule (the majers end the ninere)

ad et st of a yasd-otiok would you ecasider
Sui%ble . %0 wee ia defining the proted of 1.0

Wole (e i - dowwe, @ays, months, netwes,
ienotere, nilenge frogquebey o7 Yuthe.

55 ewe wmy difTerence betwoss

5




& Osnsider the role of design is arfécting,
&. lMsintenance fusetion
b. Overhaul procedure.

6. BRejpuir work.

4. Replasement of Jefective peres.

L ) et 10 & spare pars; éafise the type ealied
quiek moving and Shat called alew meoving and

Shate your opiaien.

a. Wuld you yepeir wied parts preverly
ook than Joady for NeOue we 08 speres, or,

. Wuld you caly sbesk aew Spere paste?

¢. Bow nuth should & FATR caswy ia ite

- oteres fyen the Spare parts nesded?
Sould 1t be the quantisy requived for
ono, Yo op WaFed y¥: oF 1e88.

18 1% worthwile fadulging In the lesad

profustics if Whe 6000 Jarts apd % W0
mient; Wen @l By would Jou o Wb,

VP Glaplifientien of B SNy % Nee
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matotenance aand the good economicsl parformance .
«? the art.cle? | J

1. Dioouss and compure between the two s, Stems ‘
that are ‘mowm,

a. Nepeiring of defective parts as much

as possible.
be Simple removal of purt end ™ lage-

ment .y a new part regardless of

tue uegree of defect?

12, Be jou consider the jo-cstween s stem in the
nest ider) for developins coumntries, or i. it
preferable to wdopt the ™" s Piem above to

ek wp for Wie lilited experience sxisting

Shere; aot forgsttiug 6 3 shorsuge of foreiga

UrTens; a3d tne fre ueat 1n-a0eesaiiity

1% et o0 the Seshaiques vequired for the ye-
‘ @aptag wd so-tuilding of weem out parte:
89 10 10 Wl ding or netal speuying, oF the *

#

GMINIng of aBw pleces 1a pleee of 'Deien parie?



s

e e

R e

T

it

Descrine some of the spesinlised equipm.nts
| used rgr these purposes.

4. That are the heat-treatment oquivments tnat

should be nequired to faeilitate repair
opsreatioa?

15. liow oould redio-graphy end nocn-destrustive
Sesting appliences help in this field?

16, #het 18 the techuionl vackground knowlodge
aseded 30 ensurs the capability of earryiang

out$ such repairs suoccessfully?

17. o you feel that the luck of mastering the
‘langusges ia which instructions of makers ure

given oould form a Serrisr in she developing
sountries against good meinsenance prosedwres?

B nnd where siould the repsir of demeged
oF WO out parts Hu .wde?

e« Duping the overhanl mseﬁ. W
oy afver 14,

hhmm%

"i. uht lem
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19. Bow oould dovatine be miainised?

. ’Il 1% preferetle %o tender for maintenance
jobs or %0 kesp & pemmaneatly emvloyed
mintenanoe grour wituin the rimm?

n. low big the mmi.sensnee group could be
. 12 reletien Go the mumber of mem eployed
# 10 1% hetser %0 have §%s stren;th conajdered
ia relation to the aumber aad wveriesy of
owimmt {wvolvedt?

@ ve a gaieral shart for the basic ormisation

for the maiatensnce croup and 1o whet suthority

they should Topors 40, 16 1t te the produstioa
mﬂ'hﬁomuunugm

3. et fomn of tneentives ocould you improvies
. for the saiatenanes group. Héw could the dowue
N % sivel o tha? -

- an ""* of Whe naintenanes srowp saly teal .
S e mmu oprigneia or should 1% extent

iv-“‘

9 of dutldinse ineluding reefs



\ ead floors and oll paiating wor',

slluminasion, piping, ete,?

2. How would you pluce Lhe :imtters oougerniing the
neintenaszca of elausrioal und powsr disiribusion
gril, she penearal services, the trans;ors snuive

ment nuy the air donditioniig syssen?

8b. Weuld ;ou counsider storss :nd niowmviu.

' uaitas:oﬁ, houss:eeping and corrosion control
3““ 88 nart of she work %3 be entruvted $o the

3
e

e

5

miitanaace troup snd Waet Lre the sdvaitages

that sould e yaisned from aw action?

A

. Vet sxw the dasie previsiou o e fnsredyced

in the procraxrwe of sruining for mmm@a. ia

1% ong or .ave of t:uv .allewiag o all of them? :
8s  he seleation of the qualifisd rea
| for trniatag. | | |
% he Qmmuuuu of standards of

perfomrnes ¢f reitves. | " S




¢ The job description for essh etage
of tredniung.

f. Tae auantisy of men required.
¢« How, when and where treining is %o be
. i
= glvan.

K. How to delegete mmtbﬂiuu for
serrving out the training programe.

.

i{. The proosiure in aettling 1ndivmm1‘
truines proolsus wnd how to scansidar

“their fuilure poiass.

2. et ¢0 you waderssend fron the expression of
| oimprovisation Techaique® or vhut you ey onll “walthe
Bo-Poliey®™ Is tais a good practice sad what are

e motives that have created such s system in the
developiag netions. Does tiris eysten NIOUrage
. Ganuthelis?

29.  Whay ave T veformatory steps end recommendaticns

L

seuld b given by -

e sxpesss dieonesing s




2. How cen design and design ospabilities lend
a good and effective hand in thp tield of

mintmdc and repair?

a. Is 1t bv iatroducing ‘altomtivo
designs for the parts thet frecuently

bresk or c.use breakdowns.

b. le 1% by coming to the help of tne
people ooncornod' with the ﬁmir operations
’nnd/or the manu.acture of replsacenent
parteand the simple spure parts, or to‘
prepare for them the ooxaphtnly‘ﬁmﬂ;d'
workin: (shop) draw‘ringo. givi'ng them
sll tho'tooﬁnioal spscitficetions that makes

the jnob of mamufacture or reveir an m

one.

0. Is tnis tie only way to engure good resultst

Oould you pr.ose another wa/?









