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INTRODIJCT 10 N 

rew decadP.s ago Industrial machinery were simple ln 

design. manually operated or not the most semi- autom

at tc. They were also cheap to buy and comparatively 

easy to maintain. But modem machinery are partially 

or fully automated. and they are very expensive. So. 

maintenance is becoming one of the most important in-

dust rial activities, both in developing ~ountries as 

well as in developing countries. 

In developing ccuntries. economic development has start-

ed the industrialization programs associated with the 

n~cessary tran~fer of advanced technology developed in 

industrial countries. while the developed countries 

have to cope with the continuous progress in the t~ch-

nology and advance sciences. 

In both cases. more machines with complicated designs 

and electronic contr~l systems are added each year to 

the equipment st"ck. As a natural result, the ratio 

of m."lintf'nancP ~t"~ts to produL·tion ~o,;r i$ contin-

sonnel to produ~t ion personnel is increasing. H1J'#cver. 

tr the m.1.:-hini"s arr n"t kept prop~r\y and handclt>d in 

a ROOcl way to ~ivi• ch•!Oitinrd c:tpn~"''°"• ch~ f1ndl resu

lt cnn he" " ,·:.t.tst n'ph\'. 
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tt 11 much more lmport•nt for a developing country 

than ror a d~v~lor~d onr to look aft~r capital equip

ment and to get the maixinaJm output of any Investment. 

Capital is one of the mosf important and decisive resour

ces in developing countries, since most or them are al

ready in debt as a result of hr.avy procurement of 

capital equipment. 

They can hardly renew or replace worn equipment to cope 

with technclogical changes. It is noted that in many 

developing countries, maintenance is a neglected subject. 

This shows that the invested capitai will be wasted in 

peer cour.tries, while it is much cared for in rich count

ries. 
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MAINTENACE PROBLEMS IN DEVELOPING COUNTRIES 

Mat n l t ems a re : 

- lack of maintenance organi~ations. 

- lack of spare parts 

_ Insufficient workshops for spares manufacturing a 
reconditioning. 

- Lack of hard currencies 

- Lack of informations about equipment 

- L~ck of skilled lab~urs 

- Lack of maintenance material 

- High power of production staff 

- Maintenance plans are not respt"ct~d 

- Lack of training capabilities for produ~tion & 
maintenance powers. 

According to the above problems naturally it was expect-

ed that suppliers of equipment always try their best to 

improve maintenance situation to th~ir customers through 

techncial assistance and billateral ~ooperation, thi~ of 

course in addition to continuous flow help from UNDP/UNIDO 

prc_jt"c.ts which is usually impit»mttntt»d in dt»veloping ccunt-

r1t>s to solve such problems. 0ne of these projects which 

wAtt im11lemt>ntt>d in somt" countries in the last ft>w years 
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by technical assistance from UNIDO is managed 

maintenance system. Mainly this syst~m includes 

different activities such as preventive maintenance 

system. spare planning and ccntrol. planned .and in

formation system. 
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roLICY OF COMPUTERISED MANAGED MAINTENANCE SYSTEM 

(CteCS) IN EGYPT. 

Egypt also received such assistance in early !975 a 

introduce preventive maintnenance (P.M.) progranmes 

in EISCO which rec~ntly developed to CMMS covering the 

the whole area of the plant. The successful implement

ation results is considerable reserve for increaseing 

the efficiency of production in cLSCO & also. the-suc

cess of project has lead to an increase of ?roduction 

•-• non 

of about 12~ with substantial saving occuring from im

proved stock control and organization of spare parts & 

machine utilisation • 3uch positive results of implemn

tation of CMMS in EISCO encourage us to continue these 

efforts in the different industrial sectors by trcrnsfer

ring our experience to some selected areas in each sec-

tors so as to be a nucleus in such sectors for spread

ing the samP- activity. 

STEPS TAKEN 

Ministry of lndu~~ry i~ d~vided to six activ1ti~s: 

- Mining and refr~ctories 

- Metalurgical 

- Engineering 



6. 

- Chemi ca I 

- Text i 1 e 

- food industries 

The early p I an was bu i 11 on se 1 ect i ng one company from 

each sector and hav~ the following: 

- Good mana 5 ement 

- Back experience in maintenance 

- High capability of system production 

- High technical staff 

El SCO team spread the system in these companies and assist 

10 initiate a pilot center & offered consultancy services 

in order to be able to transfer the same to othe1;· compan

ies within the same activity. 

Beside this our team cooperate with UNIDO in some projects 

in African region. Our previous diagnostic studies sho~ed 

that plants which have not managed maintenance system 

suffer from the following: 

1- Many of thttse ccmpanies arplied maintttnance systems 

many years ago and ha~ b~en going on now. Tht> effh:ien

cy of start without any t'rogress through th(." last years. 

-- -
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2- In fact there is no areat difference between the 

present applied system and the break down mainten-

ance. 

3- The performance of equipment maintenenace is ineffi-

cient due to bad quality of the used spare parts. 

,_ Big and complicatf'd organization system of mainten

ance but having nc qualified personnel. 

5- lack of managment 

TllE NATURAL RESULTS ARE 

I- Too much stoppage of production caused by failure 

of equipment, thus the operation available time is 

limited due to lake of technica: control of operat-

ion. 

2- Production level may not only decrease with high 

percentage of the rated capacity but also the equip-

ment functions are- straightly deteriorated down due 

to incomplete maintenance planning. 

3- High investment will be required to restore equip-

ment to its original condition. 
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DIFFICULTIES DURING APPLICATION OF MAINTENANCE POLICY 

When we started maintnenance systems in the different 

companies we were faced by some problems in some areas 

as f o 11 ows : 

1- MAINTENANCE ORGANIZATION 

a) All maint~nance items are not executed according 

to the plan due to inaccurate planning, bad cont-

rol of inspection for repair and spare parts, 

lack of spare parts required for planned mainten-

ance and capital repair and lack of qualified 

number of maintenance workers. 

b) Organization of maintenance technology (i.e. Maint-

enance standars, equipment improvements.correction 

or maintenance works, education and training are 

hardly practicised) are weak. For this reason no 

technical lev~l growlh and no accumulated techni

cal know-how. 

c) local maintenance shops are under the control or 

~uperintendants or production shops. Their main 

lilr~ 19 t is to increase the produc11on regardless 

the equipment condition. Maintenance plan are not 

respected. 
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In addition, there are nn sufficient maintenance staff 

and most of them are not capable to judge the mechnical 

of electrical maintenance problems. 

9. 

Thf' first step of maintenance activity is to begin with 

efforts that lead to minimize production down time. 

In order to define the responsibilities, it is necessa

ry to improve the organization of maintenance to an eff

~~1tve and systematic one which has .he functions of 

equipment control and mainte11nce technology. Also we 

have to separate between production department and 

maintenance department so that technical speciality cAn 

be fully utilized. 

-- ....... - - . ~ ... 

. --
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2- REPAIR 

guALITY OF REPAIR 

a) Vlth t!le poor level of repair skill we can not say 

that maintenance works are executed to restore worn 

equipment to original functions, as the basic mainten

ance works are incomplete, the problem will continue 

regardless its start up. 

bl Morover the required tools available with the repair 

crews are not enough, measuring devices used for machi-

nery assembly jobs are not periodicaly controlled. 

cl Intensive labour forces working in repair increase the 

co!f. 

PLANNING OF REPAIR 

Concerning the planning of repair the following facts has 

to be considered: 

a) No clear maintenance policy 

bl Detailes or repair plan made by local maintenance shops 

arr not clear. 

cl ln!iufficirnt central functions to adjust rttpair works 

In order to level up the planning and implementation job 

It It ettentlal to Improve the maintenance organization 

plennlna and:c~ntrol •y1tem. 
· ... ~ .... ' 

• . •• " v .. 

-·--
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a.AINTENANCE MATERIAL : 

a) g_UALITY OF MECllNICAL PARTS 

Some spare parts are manufactured locally. Some of 

these spare parts are quite out of specification 

due to improper manufacturing material quality and 

manufacturing defects. 

bl MAINTENANCE MATERIAL 

the1·e is a big lack in maintenance material like 

sealing. packing, bolts •• etc •• The short life of 

many parts to improper storage represents money 

losses. 

c) STOCKING OF SPARE PARTS 

11. 

The stocked spare parts are not quite enough due to 

incomplete planning and also the order and pclicy 

system. accordingly there is time delay due to that. 

1.- HIGH WEARING RATE OF EQUIPMENT 

The main reason for the high wearing ratc-s are sunvn

arized as follows:-

a) Daily maintenance is bad and ineff~ctive, in add

ition to bad op~ration. 

b) Repairs are not accomplishr.ll at thtt due time 

becftuse or bad maintenancr system. 
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12. 

c) Low level of &ktll for the repair works and the 

u1te of Improper spare parts. ln all cases lt is 

very dtff1cult to get the good results of prevent

tve maintenance at the existing conditions of hard 

wearings. lt Is necessary to restore equipment to 

their original functions before the application 

of t~e preventive maintenance system. the daily 

control should be definitely done and the operat-

ion procedures must be corrected taking into con-

s1dt>ral ion Iha the degree of equipment wearing is 

dt>pt>nding on the level of the daily control of 

maintt>nance lubrication, cleaning, unit adjustment 

and operating proct>dure .• etc •• One of the main 

preventive maintenance principles is that the daily 

maintenance is a first degree items, it is impossible 

to nt>glt>ct such fact. You can extend the equipment 

iift> against wearing with the right performance of 

daily maintenance. 
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FIG. l ~ Rill CE C M M S 
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cOMrUTERIZED MANAGED MAINTENANCE SYSTEM (CMMS) 
DEVELOPEMENT AND IMPLEMENTATION 

EXPERIENCE IN EGYPT 

I- Production activities must be separated from maintenance 

activities because in many companies production dept. is 

in charge of both maintenance and production. 

2- CMt.15 

From the experittnce of IRON & STEEL CO. in the implementat-

ion of CMMS in the last few years it was clear that the 

important thing to promote CMMS is to execute exactly the 

rc-llo"ing by insrttct ion of equipment • 

a) To grasp condition of equipmttnt 

b) Toplan minute maintenance schedule 

c) To record result of n.?aintttnancc 

d) To modify positivttly :. " equipment with many troubles 

Caccident repeating repair) and to improve maintenance 

and operating way. This linked general view of CMMS 

is shown in Fig (I). 
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15. 

3- CURRENT MAINTENANCE ORGANIZATION IN EISCO 

r llEAD OF MTC DEPT. 

I I I I I 

~f'nlral Central Central Engineering Central 

11..ch. M~h. planning design offict electrical 

1tta~tunf' repairing control repairing 

"'"'"" 
shop ' 

shop 

hr trPnd of rf'cf'l\t industry, maintenance activitit-s becomt-s more important 

,
0
r, ia h7at1cn or ma intt-nanct- tt-chnique and control .Example fypica 1 Orga-

• ·i.·n for maantt-nanct- is shown abovt- in addition to that local small 

"'!:rnanc-r shops belong to Production Dept. 
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,_ PLAI Of lllPROVE~NT -w~ r•c~nded th• follcwing improvement in future to 

eolv• ••lstlng problems of maintenance organization and 

••tabttsh CllMS in industry. 

• ~ lNCErENllEHCE Of MAINTENANCE DE -.'\RTMENT 

K••P 1Min•~~ance depart~nt independent and not 

belonging to production department because it will be 

the promoter of CMMS. keep local maintenance grcup as 

16. 

assigned maintenance. belonqs to production preventive 

maintenance system. 

b) TCTAL CONTROL OF MAINTENANCE SCHEDULE ADJUSTMENT AND 

EXECUTION 

To improve effectivness of CMMS. running P.V.. and annual 

repairing schedules of capital repair, the plans be 

donr and to be respected for better implementation. 
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cl srEClALlZATlON OF MAINTENANCE TECHNIQUE 

£naln•erln& conlrol to check r-.sull of maintenance, to 

enely•e reason of failure. to improve and level up 

.. antenence effect is necessary to promote CMMS for 

lhl• enaineertng control, special engineering staff 

aroup should be established. 

RESrONSIBILITIES OF THE GROUP 

Establishment, correction or each kind of standards. 

17. 

lftf"asures or mainlenance effect. techncial study of modifi-

ca11cn of equipment introducing of new technique and in 

•dd1t1on precision inspect?on which is not done in 

l~c•! maintenance shcps. 

:: · DE",."ELOPMPH AND IMPLEMENTATION EXPERIENCE 

In the first stage of implementation of UNDP/UNIDO project 

EGYliS/025. EGYi78/006 for managed maintenance. we consid-

~r th~ plan of improvemenr of maintenance management 

according 10 the direction of improvement mentioned before. 

••• proaretsed into J steps. 

C.•~p I : E11ablishing the convnittee for ir_nprovement of 

.. an1enance organization, study the quality of 

' 

Iha• recorrmPn<lat d · · '""· ec1de the ml'asures and 

pr•pare for improv•ment. 

Th• m•mb•r• r h o .t e conmittt""e were UNIDO/EISCO 

••p•r•• prttpare •nd improve som~ details of the 

current •Y•t •m. 

r.' "YM&iJE• 5 SW 
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St~p II : Prepertng tretntn1 program ror crew of local 

11111
tntenance shop to implement the program. 

Slt"P 111: Evaluarlon and measuremt"nfs or results. imp

:emenlation and introduction of the necessary 

tmprovements according to local conditions 

•nd then prepare the final package which can 

be implemented by local e~perts of the engin-

eers or central maintenance. 

18. 

This was accompanied by establishment of control mainten-

~ncP planning activities. the groups of this department 

arf" responsible to extend M.M.S. to cover the whole prod

uC"t ion areas of Egyptian Iron & Steel Co. alst. beside 

1h1s some minor change in the organization of the mainten-

ance secrors were approved as shown in the following fig: 

R epa i r .... ervices A d l' n t i it i e~ 

I 
I 

Mtantenance planning F.lectric po•er Repair central 

ac-tivties Sf'Cft'r ma int- st"ction 

I 
I I I I 

t ro- Planning Eng in- (mt ra I Ct'nl ra l civil nu int • 
lq 1ectioo Sf'Ct ion rt>pa i r work enginc.•t"r- work 
·ton section shop ing D~t. shop 

! 

! 
i 
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111\11 IESPOISlllLITIES OF MAINTENANCE PLANNING 

I· COllTIOL SECT ION FOR MAINTENANCE 

al .. 1n1~ner.c~ plan and adjustmwnt 

~I Plen.control of supply and d~mand of 

.. int•n•nce spare parts. 

cl Plen. control of supply and d~nd of 

.. antenanc• aalPriaJs. 

d' Control or aajnlPnance estimation. 

:- MECHANICAL MAINTENANCE ENGINEERING SECTION 

al [ngtne~ring control of mechanical maintenan~e. 

bl lmprt'vement or mechanica: •aintenance efficiency. 

cl Mechanical precision insp~ction 

di Meintenance training 

rt let•arch and study of mechanical maintenance 

•y 11 em. 

~- ELECTRICAL MAINTENANCE ENGINEERING SECTIC~ 

•I lnatneertng control of electrical maintenance 

b) 1.,rovement. electrical maintenance efficiency. 

cl ll•clrlcal precision inspection 

dt Control or •pare motors. 

•t ... lntenancr training 

,, •·•••rch •nd 5ludy or electrical ma1n1~nan~e 
•1•• ••. 

19. 
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BCSIDC IHIS AND ACCORDING JU OUR CXPCRl[N([ or 

IMrLCHCNl~llON Of CHHS. 

We c•" decide lhat tot&l responsibilities of local 

•Rintenance section as follows ; 

20. 

•- PrevPntive aaintenance of •echanical and elect

trical equipment. 

a- Completion of maintenance schedule of aechanical 

and electrical equipment. 

c- Daily aaintenance. 

d- Planning of maintenanc~ parts and material. 

e Advice on aaintenance for operation section and 

rep~iring s~ction. 

C- BENCfllS or CHHS 

Preventive maintenance is e•ecuted to grasp the 

condition or the equipment • and then plan 

for maintenance is to bP prPpared and mainten

ance works is practisPd by the result or 1ns

PPct 1on will br wronq. lhis is thr ronr or all 

plants which hnvr not introduced P.H. 
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thttrefore P.H. ie GOP. or the •osl i•portant 

ectivily for HHS end inspP.clion is one of 

activity of preventive •aintenance which 

is d~ne by sensitive method through eyes, 

ears, nose end hands, and •easuring tools 

and vibration analysis equip•ent in order 

to define the condition of wearing and find 

out the abnormal condition of equipment. It 

is the activity of preventive maintenance to 

find out the abnormal condition and repair 

wear to achieve minimum production loss. 

[VALUATION & BCNCfITS or fHHS 

from our experience since 1975 our company has 

received UNOP/UNIOO assistance through the pro

ject entitled "Managed Maintenance in Hetaliur

gical Industries". Since 1981 the project was 

dPveloped to CHHS , the sucr~ss of transfer of 

ttxperiencP to the steel Co. has I• to an in-

crf!nsc in production of 12"• wilh substant.ial 

&Aving orcuring from improv~d stock control and 

orgnnization of spare parts and mRchine utiliza

tion. 

21. 
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s ([PS or IRANSfCRR I NG Tll[ KNOW-llUW or 111[ CHM5 

A tea• of 45 engineers and programmers ere well 

trainP~ and working now in this CMMS, they can 

cover th~ following fields. 

1- Preventive maintenance system 

2- Spare parts planning & control. 

1- Han power planning & control. 

4- Inventory control. 

5- Industrial engineering. 

6- System analysis. 

7- Industrial engineering 

8- Computer application in industry 

9- CAD/CAM 

10- Computer consultancy service. 

11- Organization Management. 

THE flRST STAGE or IMPLEMENTATION or CMMS 

1- formulation of steering committee from some sel-

ected members of the UNIDU technical assistance 

group in addition to Egyptian experts. ThPy wrre 

reoponsiblP for planning thP differenl activ1t1es, 



ror the eub-co••ittee and organizing the re

l•tion between the•. 

z- ror•ulrting sub- committee from Egyptian ex

pert• in the different activities of CMHS. 

OUR PLANNING WAS TO CONCENTRATE ON THE fOLLOWING 

1- Introduce the new tec~nique of CHHS. 

2- Design a suitable organization to carry CMHS. 

,_ lraining the staff to be aware of the mana9e-

•ent activities. 

rROH OUR PRACJICAL RECOMMENDATION AND PROPOSAL FOR 

IHrL(H(NlAJION or CHHS IN OTHER AREAS 

,_ Jo be aure that all what we believe good for 

th~ •ystrm must be applied or we shall lose 

ti•e. 

---- -- ----

21. 

2· So•e of the basis t t was o :ain and guide manage-

in th~ wholP. mnintennnc~ area. 



r -., $%' I J _? 

.. OIOCR 10 JRAIN Ill[ MAINIENANCE MANAC[M[Nl TO 

accOMrLISll 11115, llf[R[ ARE rouR Sl[PS. 

1_ Be •lert to problems. 

24 • 

z- Decide whet is needed to eli•inate or alleviate 

the problem. 

,_ Detrr•ine all the ways to solve the problem 

(there may be 1 or 4 ways). 

•- Orcide from all these alternatives the most 

suitable one for the problem, that means the 

brst alternative to solve it and reach 2 

sound resolution : 

• ThP. concept of management is that everything that 

happens in the plant is the result of management 

action. Whatever the workers do or do not, is the 

result of what management did or did not do" 

• A total management maintenance system is an atti

tude of all operating managment. This concept must 

bP. in the mind of all management people. Hainten-

ance menag• t is e part of operating management". 



NOl[S ABDUi CMHS -
• CMMS 1• to prevent unnecessary wear and da•age 

to equip•ent by proper operation. 

25. 

_ Make necessary inspection, adjust•ents, lubrication 

••• etc. as scheduled . 

• Wh•n repairs are needed a plan for execution should 

be scheduled, this will einimize down ti•e. 

oo~·· roRGEl lHAl ULTIMAlE GOAL : 

Htqh levrl ~r production and a minimum down time. 

IHIS MEANS lHAl : 

1. lhe organizing of every detail of lubrication, 

adjust•ent and ir.spection is according to a fixed 

arhedule and time cycle. 

1· l•rhniral Assistance, the utilitiP.s, the instrument 

fPP•t1r, thP ,.Je-r.tric, the field maintenance drpt. 

•u•t 90 on • fixed time cycle and inspect the deparl

••nt to dP.termine the over haul c~diLions or how it 

ie bain9 operatPd ; and how it is being ma1nte1ned. 



en . ;ms . a 

th• technical eaaiatance depart•ente can also 

then reco••Pnd change and i•prove•ents to the 

operetlng •anager. 

,_ Pl•nning •aintenance programmes and planned 

overhauls are basic for planned preventive 

••intenance, of course the computer programs, 

th~ •icrofilm programs are only tools and the 

tool will do nothing by itself. 

the spares control program is also a computer 

program help, it helps the central planning 

lo know ~hich spare parts exists and which do 

not and help the shop planners to know what 

is needed to be done next. 

26. 



OUR [IPCRJCNCC ftlRUUGll tRANSrCRRING or KNOW- HOW 

Df tHC PROJCCI 10 OIHER PLANIS 

lh• tr•nerer or experience is lhe biggest proble• 

what is co••unicated is what lo be under-

etood. 

27. 

P•ople are not co••unicating usually due to differ-

•rnce or back grQund, experience, education and the 

•lllinqness to understand. In addition we try to 

•p•nd • part of our time to deter•ine how can change 

of our plans and our system to be •ore suitable to the 

running condition and to be more effective during per-

aod or i•ple•entalion ; so one of our extremely impor-

tanl po1nl of our philosophy that we guide and try to 

traan our clients to do the job by themselves. 

l([P YOUR MIND OPCN 10 sec TH[ PROBLE~ INORDCR TO 

I 0 SOL \'( I f : 

•- ror ••••plP thP spares control committee, when 

shePts, immedia-

lly ll ••• reco9nized the need for having an 

•qulp•ent code th • ey came up with suggestion and 

••••we lh•• Juat 8 ltttle guidance and then lhPy 

..... 



-.. 

..- with •uqqeetlon and we gave the• just a 
c ... -
aattl• .utdance and then they start to apply 

, .... .,1p••nt codes 

'" t"ta rteld. 

and build their experience 

1
_ '" .. dtlion to above , I would like to say that 

,.. Olf'S in Egypt is static, it is dyna•ic process-

••·•t ran be changed fro• plant to another. ror 

•••.PIP syste• i•ple•ented in Hehalla Textile is 

4
1
rrerent fro• that i•plemented in Alexandria 

Shap~ard five years ago. 

•- Aleo another proble• fro• our experience is lack 

or data and information. Host organization in 

d•veloping countries suffer from the unavailabil-

tly of proper infor•alion needed for a decision 

••leer • 

Uaually all levels of •anagment are severly handi

rappPd in •anaginq thPir plants becausP. informat

ion is inaccuratP. incnmrlPtP and lalP. Plants 

have Pursued technological mPthods to alleviale 

t•1a Situation by such things as the installation 

., c 0•Puter, the usr of •icrof1l•, end a system 

.: i ' i:~ ·- ·-· ....... ··-··_ ..... -·~ 

ZB • 



ror keepinq engineering drawings in technical 

erchivee.lhese errorls are •erely steps taken 

in proper direction but they are not by the•

eelvee the rull solution. 

29. 

[xpeclP.d rPsults of thP. adaption of these tech

nolngical •ethods have been ha•pered because of 

th~ following: 

1- Uncertainty as to the proper system needed 

for this specific co•pany. 

2- Lack of integration and co-operation between 

co•ponents or the organization. 

,_ Confusion between the ser~ices provided compared 

to the function required. 

·- Inexperience of involved personnel. 

Atty qav~n orqAnization nhould sPPk thP most suil

t•blP lypr or information for its own need listed 

b•lo• the ••ln functionn that should be included 

a" th• •ct ' a t · •• Je• or •n infC'r111alion center if 



i 
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cnrried out properly and these function9 are 

correctly in ti•P.ly •anner, thP.n •anage•ent or 

the organization will havP. a great increased 

ebility to •eke proper decisions. 

111[ rUNCI ION or 111( INrORHAT ION CENTER 

•' Documentation 

bl Data collPction 

d) reed back 

p) Oqta pror.Pssing and analysis 

f} Providing information to management 

q) RPports and publication 

h' s~1,.ct1ve dissemination of information 

a) fh,. •11ru1qrmr•nl should assign the highest 

priority ln lhP selection of the most suit-

•bl,. anformntion service for its needs. 

lo. 

J) w,. pn~ altrnt inn to int.roctuce CMMS to achievP. 

htqh prnr111rl inn lrvPI from thr. mt 11 to 1mprovP 

eatuntann of tronnft>r of r)(perirnce and anfor-

••taon eyAl••m hut this rnnnot be realised un-

a ... ,. wtt h11v" eovr.d workinq con11it ionr, fur thP 



worker so he fP.els SP.cure or safe. So he can 

concentrate on the work he is doing. "Safety 

18 an essential factor to high production." 




