
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/


mmmmmmmmmfm^Kmmmf'rmiit^Km 

3>Oti24. 
United Nations Industrial Development Organization 

JWH> 

Uietr. 
LIMITED 
ID/WO.62/31 
22 September 1^70 

ORIGINALI    BNOLISK 

Symposium on Maintenance and Rapair in Developing countries 

Duisburg, Podo ral Republic of Germany,  10-17 Novonbor 1970 

uaTiiMttaiiMi   TM   fimMiiiifiimn in» 

by 

A. J. Havelook md P. Jones 
Unitod Kingdom 

Organised in co-operation with the German Foundation for 
Developing Countrioa and the Goman Associatici, of Machinery 

Manufacturer« (7DM>). 

The views and opinions expressed in this paper are those of the author! and do 
not necessarily reflect the views of the secretariat of UNIDO.    This document 
has been reproduced   without formal editing. 
1J.7C-540? 



r«t"t th»t tan of tìm *•§•• I« UM aier«;lete 
copy of this report «oy not U up to tlM propor 
Ulikility •toftdard*. tvm though ttia host postitela 
copy MM uaad for praparInf th« aw« tat fich«. 

i ti If ti 

•¿la iaMfljlBBgfett¡ 





IIÍTROPUCTIOH 

One of the subjects least likely to attract interest «none managers, engineers and 

scientisto alike ie maintenance engineering;  in ooae ways  ¡hie i* understandable as 

managers are likely to be moro concerned with their oroduction efficiency and 

markets, engineers with new designe and  icientiets with innovations.   Yet fe* 

subjects offer such acope for aavines oí money and manpower by the extensive use of 
well known methods of organisation and control. 

Thic paper is intended to draw attention to the importance of Maintenance Engineering 

and to create awareness in maniement of all level« of what needs to be done. 

There are obviously difficulties in relating experience in the United Kingdom to 

other countries and care must be taken when for example craparing costs, as the 

extent to which capital equipment is enl«rf;ed ana the differinc cost of labour will 

radically alter the picture.   There are however a number of significant lessons to 

be learnt from our experience in the United Kingdoa in order that they ara not 
rejected. 



BRITISH INi)U¿TftY_r_.ÇRJ; v;Vh,! C 5->X*iT 
niij,i.i,xu   ¿ni/tm»"» ^_.-   - --• - —     —  . 4 u_ 
" .   * ,.   Mint»i«ri.« «ituation m vn« 
before attain,   to desc ibo  *r exaime   t.,«.-  sainte«*. . 

.   .        ,.     ..   ,. ^hne  t- -oilier the hiM^rv of «riUeh 
United KinEJOM tuJay, ir   ...  *--•   .>n.ie 

Industrial  Je^eloptent ¿;? * r-ni: ,'-,ouUi riBÎj- to exr.]«ìi- *°* t:he 

..    *•      Vie ,.-•,-.-•= aia ¡rd^«t* «h-,  with previous • •>: pen enee to 
P ,.       ..loMt,   ir.^   fir..<   .t.'*lf   i" »hi- difficulties 
draw upon,   a devo.oR;'*   •-•--.nti.»   < >°»1<- n    *.   ^r. 

which '    set ñ picnvcriu    ^tvii. 

M     »„••*,.•  vir.r^  «T-w fror, the need for mor« product« 
Industrialisation in the  -,n. te>. . m-Q-»    P- HnP 

with whijn to trade,    .iy   -ne ^rn.nn.r  - ,   t..e     >-n   • ,. 
• „•,.,,      ".rn-'d-. iiav =< .';;-i  rtUKs;a *ma at tne developed  trading irterest.s  in  -..r.^',,  .,cv.d-û»v.. 

-, „«    r worldwide trade.    Imriw thi* period 
end of the  loth Century was enF^eß ,n worldwiu* _ntrlit#d 

v,, u-    .rie .„r- centred o, the frrvly u-t, was concentrated 
rrtduction,  whici «-•   -rif...»».-..   <• -    ..  ._ 

.,„,,,    r.,_ tv,f. imi roved raacmnes.    To aeftxn 
in factories where rc^r WL« available   -or tru   imyra 

-..»* .* •• — power,  but later w.-iter wa?  aupflanted by atea«, with much  aee w;i.-- n.uu* cf  ». -»-•   power, 

A. the M for pte'i..S i«•«.. »- -« •-«" "«•»»" "•"*** —""" 

b.g„„ t„ «. .«~i i» t,e ,„,«..*. ..f —» '»«-« °< «-*-;h^ ^ 
,  > -*^w..   .t nf t hi -. and countless, similar e»*« 

lltrt th. sl«l ..< .«-1 -*«" '•'"    •• gu 

of k^», «•. I» —  f.." -«• •-'••••'•  •'**«-    '»- '» "" *" 
.-.r.n  »-  -hn-r '    an« the  Industrial Revoluti©« 

Century the British eroncr:,  star•^    •     bo r   , 
,-v   -»tai-     *hf. i-MTUnt  tmnt oí   the argua*»» 

bepnn.    *i thout  , Mrr inv-  ''>•• rx-->.  .-etai..   *.i'.  -   f -» * 
v. ,- fi-,   -.-•-• i • «'-•».-<» it that tiae had never is that  incuori*..nation n.    he *,*<•-   ^-*~   ! •-     - 

,      , , r.    r, ,fI- -in.' -•vwhrt-.-e ci iht   .rotimi that wu¿é ariee. occurred before and n<    .r-  «-.s.-,   »n^  .-i 

Indeed no one co»l « fo»—  -h«- - ^-" •'•- "-• : "«*-"' l-á* 

L-Cirtati^n. eductior.  trana^rt,  ind«etria:  neai-xne,   ^t.r, t^aaMp. •- 

80
Jon, all  had t, neveloP vit, th, rr,^h cf ind.-tr,,    - the ifrta**. of 

-      .   ..„^-fttPû <-'.til  r*-.eit tine«.    IT, uct there are aaat« «any aspects were -.-•A   iia.flciHTfo ....in 
4,,»-  ••-»    ••*nti--i' t>»ev .-.enerve »ñá naintenaaee which have still  nr.t receive    t-.e   .. ,-.nt*-i. i..»y   -   - 

t. one of the,.    The ^oint te h-   ..e  iv  t • .t  with va.t e,P^.ac. (aet *** 

British)  to learn fro-.,  a  natio,   ieveloprr ,tr   .nau^rv in present timm aaauU 

be able to avcU fellow*nf. tae -^ tortuoua i«th ard expect to achieve .are 

•atiafaetorv ,-.ii resulta;    net that  there can h. ar. end to deve1op««nt. 

THE -D2va.üH. »^^LJLLllL^-^-i^-^^^'--^^-- THE -ü¿v^í.urr.j_;^___„^_^^.-^^.-^.,.r, - 
Early machines wer, ,ir,le ,nd the skills n^ed to repair the. «ere well 

within  the  ,W,*8s of  tre ->T natives,  who  did :n f ct carry out .inor re^ 

in nun.ro,« «c.      --*   «ni:ar-;  ^ very sWUe.    However, since the 1920 . 

new inclu,:.!-^- :-o „ev.lo^d,  th, vr^-r car industry,  the aircraft indu.tr,, 

the .Wtro:.c5 ir.du^.rv,  t^  name but  «  frw.     Phese  nave demanded new techniques. 
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and those developed   for one nr-'stry :,Pve  •.M-vuöi.Jy reenmad« us. of in oth«r«. 

Plnnt *od «nc.-.inery  have v,,tr.       conur^ -,r» and ,; .-*   -o^lex so that in many 

cists the «Kill* ,;«. -„uvei of -.ho producta« c.-^at»- have become lese than 

h«r«tofor<-.-, whiù-  •.v.P.e r.-eded r* tne mir.t fciMw.ee nan •;«•/«  "«•come greater. 

Unfortunately,  this  i>.c, !«-.  .,:.:-• re^nt;-   i.- ,. i-o^i^d,  n:4d by only a 

relatively c.mi))',   r.W'. t-i- o!' .<••    ]-:- ev«n •.•.->. 

Ili« United Kirtfd'.ft, Gov-nvnert,  p#rsuadrxi by the fe- who -lid recogniee th« 

problem, aet up a   vorkmr party to enquire into the etate of maintenance 

tnffiMwin*;    the first ¡aecti; t-   ¡Ï the werkinr party was h«?ld in Karch I968. 

Xm HAINfaiÂNCl, 3^Th-¿Em?iG fc»:T:?ICK IN &BITAIN TODAÏ 

ft» Report of th« Working party published last y«*ar, top-ether with the 

«storiai used i;> ita preparation, gives ua th« inferaation.    ïa« aain finding 
was tnati- 

Maintesanca engineering ia th« aarufacturine industry 1alone cost« Ê110CK pa 

and it ia considerad that I20C-25CK pa of thia could be tav«4 by increased 

productivity,   A further «200-300« pa savin« could be achieved by i»prov«d 

astiateaaaee nam^e-ent and control. 

Inai« 1 «hows how tiis direct r ,st of ¿HOOK pa ia amò« op.    It will be 

«*«n that labrur accounts for ' h* «reate- ;«a-t of the total and it is probable 

tbt.t this proportion wi*1   .'•>ntinu*' ?v mcreaac wjtv the jncreas« in autoaatiort 

and th« rieinr s Uncord ei livin« .    The s?«nd on contractors i* «wall and 

indie«:   1 thet th« nanu fact ari ~M   industri«,* still tend to eœploy th«ir own «Mn- 

taaanee staff rather than '.tii¿&« outc: ¿* contractors.    Thr#e r«aeona save b««a 

•ovanced for thjf \nd ther* *r« no <s«.u«.+. oth«rt;    firstly a Risanar of final 

aaaafaetur* their 0*0-  brotueti*». .laehirery at»-. f«?e:  that th«y ara bast 

aaalifiec to mainai:* it,   >c<- d*y th^re U acre fear, not neceasarily justifia«, 

of industrial «clonara -nd thi:<iiy fi-»;  y-mrX »<v heve staff immediately 

available to deal »it», breakdown.    r¿iall; , th* «rail proportion of th« total 

expenditure representing &ai. leñatee perr-raed by prouuetiwn staff ia, 

perhaps, ai  indication of the fm t mentioned -*rUar that tftt* skill requireraenta 

of production «nd •ainteiyoc« %re diverfin*. 

I 
•Th« Manufacturing Indue try" it, a       generic tera covering those industria« 

ahieh make, or contribute to tba mUnc of, ar« end product.    It dcaa sot 
i nel Urte,  for «jtaaple,  the eervic«,  distribution or building industria.    Th« 
total  firur« for all imu»tri«s incla«ir,f building -Mintene nee h»s been 
•«ti«at«d at tMCQ&> p«. 



Turning to table ¿ the firurea are further broker down between the main 

sectors of industry.     Here there ie little  to corment or. beyond noting the 

different patter.^ of expenditure exhibited by  r,he various induetries.    This, 

o* couree,  is  t<.   be  expects   vh?n one cor;-; r,or?,  the va^-i ;:,..- degrees of 

Biechenvwi^.n h-a nrrure of  ¡.iant *M eoi.ii£.m«;:it  to be rmntained. 

Table 3 shows ho,v tne  .sectors varv  •• :, «;•-    ,;cvo. Hon of  expenditure between 

various aspect»  -i maintenance, while t.<r>   . <.h...w:> th.-. varying proportions of 

time «pent by naintenence departiente ir  ^fu- :.U;nt. »n>Tine<jrin|r function«.    In 

both these tables it  is a<,-ain eresine trai .*u tV-o   Mie uMljsation o' resources 

is dependent  on the  nature of the  indue'.rv. 

Reference to table s,  v.-ur-h j.rovicos ficuree or. tae sizes of the .naintenanoe 

forcea in the different sect -rs, shows very effectively which are th« industrias 

with a lar;e investment m complex plant.    It al&o  indicates that, generally, 

these industrien also have a hi'iMr r^tio cf maintenance staff to maintanance 

operatives.    This is to >>* expected;    complex plant and equipment requires a 

large skilled workforce with good manapeœent support. 

Table 6 also shews very clearly the came fact.    Furthermore it aleo high- 

lights that these heavily capitalise ! industries ere tht-ee which will show  *he 

greatest financial benefit frota any maintenance .mvim-s which are sad«. 

Cf course all these   figures by tv»er-tt;*lve«i  only provide the facts about 

aaintenAr.ee costs and do not enable one to make an asueeoment as to whether 

the «ligation is gpoa  or bad. 

Fortunately the survey Wä.«   not    ust concerned with coets;    it also 

investigated all the  factors which affected them. 

Uniese one acorts th**   the .situation ie completely uncontrolled, the present 

state of affaire  ,eriveä from the attitudes, policies and competence of 

•aaageaent.    Here w» rau.-.t dietiripú^h between top Banalement, production 

•mnagewent and main ten*-.-ce m-, narrent in order that we can aloo look at the 

way they interact. 

Generally,  top management :,eer.s t, corroer that maintenance is a necessary 

evil;    an overne;ui charge of which  it   . ould  like to be rid, (although it must 

be sai-  that   'h<-r- ?1r«  -   ,"-. exceptan, in excljfmly «u,«,^- coajania,).    This 



attitude sten,, «»«i.«,«, fr -n a cor píete ;,« of a* ration of the fact that, 

in an imperfect world, uaint^mee will «Iva;;« b, necessary, and a proper 

underBtand:^ of ito effects on profitability lì; essente . It r*cuirea uo 

great imagination to reside that a au.-Cestict. that profits might bs higher 

*-c ">*..  .».,..^6.« ,..,uA<. •.,*• v-ît rfjtr; î.tc-eriHiit.y.  What, 

io. 01 ...i... ....r. „ucK. /..Et-iy, oí the firn« taking part in the 

survey only ebout ^ produced useful K-ir*t.s nn-i •• *i«rii*r r„rc*rtare had an 

effective coating sycteT.. Only or.«.- firm amenât Wose investigated knew the 

indirect costs of maintenance;  io.ls? of product.on  titre, increased scrap rate, 

etc. Secondly, maintenance otaff and operatives «re lee« well qualified, not so 

well trained and less veil ¡aid chan their production counterparts. Thirdly, 

machinery is frequently rua bayo*-- its econctie life, •* maintenance costa are 

not properly taken into account. It wae often found, toe, that machinery and 

equipment is passed on to the maintenance department when it is discarded by 

production. 

Production management eeldom appreciates the value of good maintenance any 

«ore than top management. It has its own problem, that of keeping up output. 

The result is that a machine requiring maintenance may be kept running with 

possibly decreased throughput or increased reject rata rather than allow it to 

be stopped altogether. Of course, when it is finally taken out of servie«, 

the repair problem »ay be «ore. severe. There are in addition cases where greater 

than design throughput is demanded by production management regardleaa of th« 

increased maintenance requirement. 

With rerard to maintenance management onlv about *CT of maintenance manage» 

have a qualification as good as, or better than, an Ordinary National Certificata, 

(This is a certificate for a Technical Srrineer} Ho doubt the poor pay and 

career prospects fail to attract better qualified men. In fact a malatenace 

manager is frequently a practical ion promoted from the shop floor, and this is 

just not good enough. Cnly about half the firm« give hin; any training and much 

of this is to no set plan. Maintenance nwojagers are, therefore, poorly equipped 

to plan and control maintenance, and in cases where they are competent they have 

to contend with the attitudes of production and top managers. 

MAINTENANCE, Cfa^ATlVtS 

Like the skilled production operative, the maintenance worker learns hie 

trade by serving an apprenticeship, which then enables hi» to practise as a 

fitter or a plumber or an electrician, etc. Because many managers consider it 

difficult to measure maintenance work, while the production pan may be on a 
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measured-work incwuivt- pt.-r.--ia «chemo,   t,,f if   i..-i_r.ton«nCtf ^tA.Uvf will  be given 
a bonus or vjrt.tljy -mcoDi .-a ]e.! overtime v   ,-:v» 

Thir. coupled wi ti.   : rcduc 
"a rourh parity of earnings. 

•ri mariaient  .;  reluctance   ,\r, release  plant  for 
maintenance mean* tuat the -.ai¡.tan/,ace M&!1 iR Cnl\ 
3iiould be. 

•it i.-roouctive aa be 

The survey also   'i<.;over*u  ••in'   cwari   - » *      * '«vtr.u ,n. k t,jj,ara..ut..i-: a..ruct.u» ,•- art« on the whole 
good, and so are industrial reivio.i,  »*-•••«• .,-..,-, ^- -i-*., - rci.uJci,. ..«*nt.r,ir,c* facilities, apace and met ho da 
are generally poor and trade .¡.narcatio:. , , sortirne* a prob.e«. This Utter 

is yet another contributory fa., toward i« (rocuctivit7. It was al.« raparti 
that the deeip, ef nlant anö eq;li^Ilt ,. , ^ : „^ ^ ^^ ^ 

maintainability. It ia raore proUbla, ^vcr, that .any maxnt.nance angin-r. 

accept »ocr maintainability, na-;.«, be.« insufficiently trained in critical 
examination. 

Three topica vitally affectif maintenance engi»,«r,ng in Britain were not 

covered by the survey, and these will ,e mentioned to colleté th. picturt. 

gPUCATICN AIO TRAIMI 

»• »iainum school leavw a£e ia 15 which «ean« that ail but a few toaaagtr. 

We achool equi^ed with t,e scassar, knowledge to live in aociety ana play 
aoae part in the nation's aitiviti.-i. Tn V'-Hti , *„«„.   x. ^ , 

. . . 3' in o^utijr. ^here are technical schools 
which impart the laeic kncwl»-die *r,  *t-„rt«.,f~ ^ h    " s-tudenu whe wi.i *nter industry, technical 
wOlleKea and I olytecimicp which rrovi.it 'rl'-H.-  ,«.• *< 1      4l- * c» part-time and evenin* classas. 
•nabline- students to obtain r-cornicc-* »inr,,,.,,.  • .. " c°rni«c- ..n^inot., ..v -^ technical qualification«, 
•ad the. e are Universities whi-Si :-pytü -••.,-• ««-i,, - ^- 
and hi,h„r H. •nation ieadmf to the award of fir** 
a*d higher desees la *Iirineer^. cne intorniar aenect of the aducational 

•y.U« ia its flexibility, ther. xe no set rout, through the level, of higher 
. «cation, and a student .ay -m  been fîducated „ ^^    ^ ^£* 

timos. These various fon,, of eduction w. fllmoß, lw 

concurrent with or follie hy fltl arpre-itic -ani- ,v, „ •   / u      ** *   «tprentic.aiu:. uhioh imparta the basic ekilla. 

An important part of «ducstion ia ,uPPlied by Co«mnee  theos<]VM cf 

eaat by those wl^e product, or procesa, are la any way complw. ^ ^^ 

to severe »ontns on coartar «ainteoace. This utter type of course is 

the^n'TT"^ Wlth PerÍ0¿S 0f "^-^  ^inia,, where the «an «sa. the skills he has been taught. 

The more enlighte^ei managements also 
«Mviniae refresher courses for their 
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«teff,  to up-u*u   unii' KBowledpe and to í**»««.*  i(     u x a,e aM to ^J*""1 it. thus MfcAia« th.ir staff «or« 
wmi.     thia «uppl.«*nUry •durati.«. may b. provide by th. 

or by any of th« educational tod*** Mme, r«ntion#d. 
eoopany itoolf, 

row wh.r. do«,  v.. *:k«fW., «nr W fit in?    In g.nerSl n« i. . ^ ^ 

will hav« nad *  fermi train nf «na portly «du».Mon in «l.ciricel or 

«och.n-,1 ^in^;in, but none ;„ «._»f,,«nco ., such, «ine* only rocntly 

hove cerna in »interne, «npin^rin, own prenda,    it a..«, obviouo that 

weh cour..« ar« ,lUi fnr . Mn who «*, oe co,.,,««, with ».infini«« «.h a 
divw.lt, of .„uipn^u « Bt#a. r,it,in,   plBa%  .lt€trieal f#n#riUoi| aai 

dl.tribution, «.chin« t.o,,,  trafori,  ,ir co,ditioi»iBP pl,nt, tirreni. 
oyóte*. aad so on.    .Trta U eSp#,i3lly t,ut if th, ft,iipiWï|t whlch wm ^ 

«»oloped in this «Mutation rw of tri# IndttatrU1 H#Tol||tiea ^ ^ ^^ 

the neeeeeory hirh standard rf maintenance. 

On th. tòop floor, Briti« craft trainine i« «1. ^t «tcluoiv.l, the «pprontieo- 
«ap oyote. whereby ., youaf «M i. trmim4 in ^j ^^ j^tic. 

initially, a«d auboequently in th. .kill« aoceooery for th» «*rcia. ef hi«. 

portieulor croft.    During hi. «pprontieoohir h. will be releoood per»**, ««* eP 

few days . «e.k to at ¿dy at a tachai©*! oeU««e to «autre th. theoretic«! 
o*els§r©un«' to hi« work. 

Unfortunately thi« «etbod of tninin«, together with th. froto Unie» .truetur., 

do.« not próvido «.intranet craft««en ouited to th. auto«*.Uo» «go.   The 
rwmireownt i. for «ultl-diocipliiie crafts».». 

MHmg «entioned th« TrMi Union .oveo.nt it in *j>pr9pri«te to tato « «ri^f 
look at th.ir «etivitiee. 

In port du« to th. ergojiiaotlc« c f ta« «Miawal craft guild« buch a« th. 

Satcher«, ChajwJler«, StonwMana, etc. Mid in part du. to tno matuwr in which 

Briti«* Industry dovelop*!, th. Ti««« unione coaleocd no in/tividuol bodiee 

«"•prooontini* th. craftsmen of a particular trod..    Bach union, of cour«., in 

protecting th« interest« of ita nato», oooo any attest at brooking down 

dooarcation linee «s a threat to tho liv.lihood of it« enibin,   To «on« 

•xt.nt th.ir vi.wa are correct bocauoo enly by improve training and .ducation 

i« it posoible for nany craftomen to work outaid. thoir primo trad..    Howovor 

* i« ooeentiai that th.«. attitudes b. changed in ordor to i,aProv« productivity 

*** thu. to s.cur« higher étendards of living for all.    Since th« beginning- ef 



th« Industrial ¡«evolution the Trade l.nion movement torn? been instrumental in 

aecurinf a number of riants and conditici:« of worn whi c-n .re now taken for 

create*.    Although thei-.r- are  far frofli perfect -,.,,   ir.:**-¿  .v.* still being 

evclved  -i«.r.i mrat   *»« ar.equ.it*  2«Salutier,  to c.vei   cordi tíono of work, 

••U«>y«-«nt of -omen m,< cï.Uren, eu-.-at  en tna t.-airit,,'   :i. -afety. 

Much of th. law re.atms tc r.;; :^u7 i :    rabocUu IT. the J ^ct orice Act which 

1« enforced by Her Kajerty's factory Insrectarate.     It  i.~  net possible in this 

paper to give more than s brief «ur«*ry or ¿vu «coi-« and this can be don« «moer 
several Ma di age. 

1        Safety 

¿afety regulations ir, the law srt concerned with the adequate guarding 

of »Machinery, thr provision of eye protection for certain "peratloM, th« 

precautions and equipment necessary if work is to be, done in hasardous or 
hostile environnants. 

2 Fire Hasards 

Bnd«r tai« headinp the Act is concerned with the adequacy of fire exit», the 

provision of fir« fighting equipment and, in certain instances, the practising of 
fire-drills. 

3 Health and tfelfar* 

This aspect includes requirements on the adequate cleanliness and heating 

of factories, provision of ventilation and proper exhaustif of fumes and dusts, 

and the reduction of noise,   indeed the whole quection of pollution in th« 

factory is under review and thi* is an aspect to which we believe engineer« .ust 
pay much sore regard. 

h      General 

Finally there are retirements for the registration of certain tyj.es of 

plant,, safety device ud regular testing and inspection. 

pS yOTUHK CF Xkiup^.^j^ir-*  .^ 

As a result of the ;<ep.-rt of the aforementioned  vorkinf Party, the united 

Kingdom Government Had discucì ens with leading industrialists, educationalists 

and prominent engineer« o,: what was to be done,    in brief the conclusions were 

reached that maintes ce :** tuo lonr been treated in isolation and that 

insufficient attedio . w.,-, given during design,  installation and comaissioning 

stages to the easier of the maintenance ..robiem.    In orier to draw the 
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dìrtiiietion between this new concept and the older one of maintenance, it was 
felt a new word was necessaryj    the appropriate authorities suggested 
T«rotfechnology.    This worri is derived fro« thu Greek TEREIN which means to 

votch over, to guard, to monitor, to look after.   Teroteohnology is defined 

"The whnology of xnotallation, commissionin¿, maintenance replacement 
ani rea oval of jrtant, machinery nnd eqi.pment, of feedback to operation and 
resign thereon, and of related sublets and practices". 

Jn addition the GoTferau:ent set up a Corni:51tee on Terotechnology to «dvis« 

rn th« different ac.pac<-.e of terotechnology and on the best ««ans of introducing 
toroteehnology to industry,   In order to do this the committee, which has 

recently begun its deliberations, intenda to investigate all aspects of 

and training, the activities of the professional engineering institutions, tht 
need for a national advisory service, information services and government 
research projects. 

As yet it is much too early to comment on the work of this committee; suffice 
it to say that the maintenance engineering problem is now recognised M beinf 

cae which is of great importance to the economy of British Industry« 

COI:CT,USIOMS 
l.o far as the United Kingdom is concerned we are clear that a good deal 
has to be dona to improve our standard and effectiveness of our maintenue« 
engineering.   The paper it, not therefore offered as an exaaple but rather as 
one ¿*.... which lessons can be learnt* 

ithout doubt many improvements can be made by the wider application of 

concepta which are already well tried without the addition of any new principle«, 
Vho first essential is to train people from manager to shop floor level is 

.. intanane«, emphasis being laid on a nultidieciplinary approach which cut« 

crocs existing demarcation lines.   The work must be planned, measured «ad 
controlled, and attention must M paid to replacement of equipment oa ch« 
lines. 

-n cha longer term we must look for additions to the educational system to 
«-nable part first decree training to be given. 

» must look too at the possibility of grouped maintenance facilities (both for 
«*n and materials) end no doubt further research will be required into technique« 
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of work neaaureaant and control hold of fi nane« and planning. 

A« we entar an autoaated age it ia the maint enanca anginaar or ttrotechnologiet 
who will betone all important. He muet be fully equipped for the taak and auat 
be given the authority to do it. 

Th¿ author« wish to acknowledge  the work of the Ministry of 

Technology'a V.orking Party on Maintenance and P.A. Management 
Consultanta Ltd., %ho carried out a Survey on Maintenance and 
fron whose reporta ouch of the factual material was derivad 

© 6KIÏI3H    GKÜV.N  íJOPYklOHT 1970 

•Munii 
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