
judgement is base 

FATIGUE 

The term fatigue is commoniy used to. denote a deerease in the canacit 

or efficiency of a person to do the workbecause of previous work. The t 

important implications of fatigue are: 

(a) It is generally physiological in nature whereby lactic acid is 

accumulated in the blood resulting into breakdown of tissues. 

wo 

(b) It reduces the capacity of a person to do work leading to fall in 

production. 

Fatigue is perhaps the most important problem handled by the industrial 

engineers. Fatigue is a sort of negative appetite for work. It affects the 

worker's muscles, nerves and mind. In the words of Harrell, "Fatigue, or 

activity decrement, means a reduced capacity for further work as a 

consequence of previous activity where a person was trying almost as hard as 

he could."° Fatigue improves both physical and mental reactions to the efforts 

put in at any activity. "Fatigue is synonymous for tiredness. Nevertheless, 

fatigue does not arise solely from exhaustive physical and mental efforts on 

the job. Other factors being equal, fatigue will be greater with greater 

expenditure of effort, either physical or mental."° Thus, fatigue connotes 

reduced capacity to work which arises because of expenditure of physical or 

mental effort on the work already done. 

further Work as a 

Monotony vs. Boredom 

According to Harrel, "Monotony is a state of mind caused by performing 

repetitive tasks. It implies no emotional dislike. Boredom or lack of interests 

is characterised by depression and a desire for a change of activities. It is 

tinged with emotional distaste and is accompanied by a corresponding 

attitudinal outlook. Thus, boredom is more heavily affected by such factors as 

personality, attitude, interest patterns than is monotony. On the other hand, 

boredom can be differentiated from fatigue because it is desire for a change in 

activity rather than for a rest or for relief from work all together. 
n7 

Monotony is a state of mind or an attitude of a worker towards his job 

which is caused by performing repetitive task. For instance, a worker is doing 

a job which needs constant watch, but does not kep his mind fully occupied, 



monotony is most likely to occur in this case. But boredom, on the other hand, 
denotes a lack of interest in the task assigned to a worker. The mind of the 

worker is depressed and he desires a change in work. There is certain degree 

of emotional dislike of work by the worker. Boredom is different from atigue 
in the sense that a bored worker desires change in the task. But a fatigued 
worker desires rest or relief from the work. Boredom is heavily affected by 
personality, attitude and interest patterns of the worker. Boredom can be 
removed by allowing the worker to change from one operation to another and 

monotony can be broken by enlarging the job. 

Fatigue vs. Boredom 

The distinction between the two terms is discussed below 

1. Fatigue is usually associated with psychological depletion while 

boredom is concomitant of mental dullness. 
2. Fatigue is a decreased capacity for work. Boredom is a decreasedd 

interest in work. 

3. Fatigue is conscious inability. Boredom is a feeling of incapacity 

with or without there being a psychological basis for the feeling. 

4. Fatigue expresses itself in the form of a gradual decrement in the 

work curve with a final end spurt. boredom expresses itself in the 

form of irregularities in the work curve with intermittent spurt of 

shorts duration, a sharp drop in the work curve during each work 

spell and a rapid rise toward the end. 

5 Fatigue is, to some extent, measurable. Boredom is a subjective 

attitude that defies objectives evaluation. 

6. Fatigue expresses 
itself in the desire for rest. Boredom expresses 

itself in the desire for change. 

Symptoms or 
Indicators of Fatigue 

Fatigue represents 
decline of output for a given level of effort, a feeling of 

tiredness, and physiological
change which include the following : 

(a) 
accumulation of lactic acid in the blood which is caused by breaking down 

of glycogen or sugar in the blood : (6) changes in the function of the nerve and 

muscle cells (c) changes in the nerve fibre to conduct itself normally : and 

(d) changes in the brain. Simply stated, tatigue may be of two types: normal 

and 
cumulative. 

Normal fatigue is simple 
tiredness which is overcome by rest. 

Normal fatigue is not as important 
as cumulatve fatigue. 

Cumulative fatigue 

results from 
overstrain, 

caused by too much work, or 
overstraining. 

The 

existence of cumulative 
fatigue can be revealed by the following 

indicators 

following 

() the rate of absenteeism 
and labour turnover; 

(ii) the rate of acidents, 
particularly 

during the latter part of the day 

(ii) 
percentage of rejects, 

rework and spoiled work; 

(iv) 
reduced 

productivity; 

and 

or week 

(u) general 
attitude of 

workers 
towards 

their work, 
management 

and 

the organisation. 
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Fatigue can be known by studying the feelings of the fatigued person. An 
dividual may 'feel' completely rested, but his work record may show a rapid 
ecline. Under conditions of strong motivation, people may continue to work 

for long period of time without being aware of fatigue, whereas under other conditions they may feel fatigued before they go to work. The various signs of fatigue include inefificient eye movements, closing the eyes, looking about, strain in muscles and nervous system, etc. The important cause of fatigue are as follows; 
1. Long hours of work without suitable rest pauses. 2. Faulty layout of machines and equipment. 

** 

3. Lack of adequate space for the worker to move freely. 
4. Environment factors such as excessive noise, poor lighting, 

improper ventilation, etc. 
5. Poor health of the worker. 

6. Lack of proper training leading to unnecessary movement. 

MEASUREMENT OF FATIGUE 

Angelo Masso, an Italian scientist, was the first to develop an instrunent 

known as the "ergograph" which made it possible to investigate the relation 

between fatigue and work in a relatively isolated part of the body. He was able 

to induce fatigue in a muscle group and could study the phenomenon without 

complicating it greatly with such psychological effects as monotony and 

boredom which are likely to accompany longer periods of work. 

The principle of the ergograph is simple. All fingers except middle are 

similarly immobilised. A string is then fastened to the free finger which is to 

be put to work. By placing a load on thë end of the string, the free finger can 

be made to pull against the load. In Masso's apparatus, the string is tied over 

a pulley and the finger pulls against a known string tension. The work of the 

finger is done by contracting and relaxing the muscles, which, in turn, lifts 

and lowers the weight. In order to obtain a graph of the work output, a 

recording device is fastened to the moving string. Each contraction carries 

successive
contractions byy a series of straight lines. 

The use of the ergograph has established a number of important 

relationships, each of which has a definite application to the industry and are 

discussed as follows 

1. If the contractions with a given load are spaced .one every two 

seconds, there is a gradual decrease in the amplitude of the 

contractions until finally no further contractions can be made. 

2. Ifthe contractions with a given load are spaced 10 seconds, there is 

no apparent 
evidence of fatigue. 

3. Ifthe load is lifted in a fast rhythm, it produces more fatigue for lift 

3 
than the same load lifted at a slower rhythm. 

4. The time for complete recovery 
increases rapidly as the period of 

work is increased. 



5. The activity of other sets of muscles reduces the ability of the finger 
to do work. 

6. The ability of the muscle to do work is decreased by loss of sleep, 
mental activity, hunger and failure of the muscles. 

7. The ability of the muscle to do work is increased by massaging the 

muscle, injecting sugar into the blood stream and by good health 

and nourished body. 

8. The rate of fatigue differs greatly in different people. 



EMPLOYEES' HEALTH AND SAFET 

Rationale of Good Working Conditions 
Working conditions have attracted a great. deal of atteniion of mc: 

ments ot business and other organisations in the recent years. {tere ar. 

basic reasons for this. Firstly, the growth of trade union mOveient ha:. 

pelled the managements to provide better working conditions io ihe 

loyees. Secondly, enlightened managemerts realise the significance of 
working facilities to the employees for achieving greater productivity äid 
efficiency in the organisation. An employee spends about 8 hours at the plre 
of work during any working day. He must be provided with such typ 
facilities which will maintain his health and. keep him intarested i his 

There are many repercussions of not providing gnod woriirg iecit 

the employecs. Firstly, the employee wii! not be able i» concervat 
work. Second!y, he will not feel like puttirg his bes: if the worki 
are o good. 1hirdly, bad working conti titins wii i. tn 
average emp.oyee and will cause him to avstain firon: fiE wo. F: 
wil! be higher rate of absenteeism and latou: tarnr , Fnci 
wastage of resourtes of the organisat1o'; becaus: toves eine 
quality of work will also deteriorate. 'Therefore, ir order to avoid 23 
ill-effect.s of had environment, the management shouid ensure pood w.r 
conditions to the workers. 

Apes cf Werking Environment 
Tne fact»rs which cause individual difterences among pecp.e al ir 

categories, viz., hereditary and environ!nental. iereditary fic.rs i 
determine physical traits such as height, weight and strength, environmental factors generally have a dominant iniluence cpersc? traits and interests. By environment is rneant physical, mentai and s.: surroundings in which a worker performs his task. Industrial psychi attempts to study all the three types of environnment ss discussed belor: 

(a) Physical environment. It consists of the pkiysicai fzc'Ors pre: within the factory. It comprises lighting, ventilatio1, temperaiure, nui? 
layout of machines, noise, etc. Inadequate light, for exampie, causes str 
eye-sight of the workers. Poor ventilatior and absence of fresi: a: ma people uncomfortable at work. A worker's etficier:or wiË he vey ic ii i r 
n0t have piiysical comforts. Evern the isg.ee ti aoisre Ur hur . 
will affect his speed of work. If the required moisture is not praseiit in it has to be artificialy created. Similarly, unnecessa1y 2oise ie aiso h? 
to worker's health. Besides, unwanted noise distracts his atter1ticn iro: 

. 



() Mentai EnDironmert. Mental strains caused among the worKers 

wnie at work adversely affect their efficiency. Mental environment is very 

COncerned with the psychology of workers. It includes various instincts 

of the workers like fear, anger, ete. Favourable mental envirozment should be 

created for the satisfaction of the workers and to boost their moraie 

(c) Social Environment. Every individual's way of doing things is to a 

arge extent affected by the society in which hemoves. His thinking as well aS 

periormance are affected by his social environment constitating the groups or 

persons he is associated with. Management should attempt to. create better 

Telations among the employees and form groups of like minded people where 

group effort is needed. This would enable the workers to co-operate with one 

another as well as with the management. 

-

PHYSICAL ENVIRONMENT OR HEALTHY WORKING 
CONDITIONS 

It is essential to ensure favourable working conditions so that the 

workers can perform their tasks without experiencing physical or nental 

strain. The ILO Productivity Mission to India emphasised in its report that 

productivity can be increased simply by improving the working conditions 
before any method study technique is applied. Bad or unfavourable working 
conditions mean loss of time, waste of materials and loss of output. 

Some of the conditions surrounding a worker as he does his job and 
affecting his physical well-being and thus his efficiency, are as under: 

() Clearnliness. It is essential for health. Dirt should be removed daily 
from all rooms, passage and stair-cases. Sufficient spittons should be provided 
at convenient places and should be kept hygenic, properly cleaned and 

disinfected. Rats, other pests and insects should be destroyed as they are the 
worst carriers of diseases. 

(E) Lighting. Good lighting can facilitate higher production. It is 
essential to the health, safety and efficiency of workers. Without proper 
ighting, eye damage will occur, accidents and spolage of material will. 
increase andproduetion will slow.down..The efficiency of light depends on both 
its quantity and quality. Factors determining quality of light include glare, 
uniformity of distribution and brightness. A good system of lighting shoul 
Drovide :(i) the right degree of intensity of light according to the job to be done : (i) the light is well ditiused and is Spread uniformly over all parts of the work-place ; and (iii) protection from any glare, either directly or indirectly.

Worker's efficiency directly depends on his.ability to see the objects quickly and accurately. Thus, lighting must be adequate and free from ciefects Adequate and proper lighting ensures accuracy of workmanship which results 
into better quality of the product and less spoilage and re-work. Workers need not strain their eyes if lighting is adequate. 

TE Temperaire and Ventilation. The employees must be provided tolerable temperature tt they aro to work etmcientiy. Their eñiciency is bound to suffer if the temperatiure of the work place is either too low or too high, Sten shold be taken to ensre flow of fresh air-having right temperature and bumidity. Coolers can be used during the summer ; and heaters can be 1sed during the winter. ed 



EMPLOY EES 

the air will become stale and cause headache to the emplovees Th nt Prov 

ventilation in the office. Electric fans circulate fresh air and exhaust 

of fresh 
Proper ventilation 1S riecessary to ensure the circulati 

is r 
amOVe congestion in the plant. lf the ventilation arrangement 

vidu employe will feel tired and sleepy. This will reduce their efficiency ply 

ure and 
exhaust fans and air conditioners can be used to regulate tero fan 

ians expel the stale air. 

Air-conditioning may be used to regulate and' control any or all ot 

following: 
(i) Circulation-movement and changing of air for freshness, 

(ii) Temperature-maintaining conferrable heat levels. 

(ii) Humidity-maintaining proper relationships between moisture in 
the air and the temperature. 

(iv) Purity of air--filtering out objectionable particles such as dust, 
smoke and fumes from an enclosed area. 

the 

(iv) Freedom From Noise. Noise may be defined as an unwahted sound in or outside the factory. It has an adverse impact on the minds of employees stafi and tells upon their efficiency. It is a source of disturbance to the 
employees and does not allow them to work with concentration. Therefore it is essential to keep noise under control. There are two types of noise, namely, internal and external. 

Internal noise is caused by conversation, running of machines, movement of workers, clerks, peons and visitors through corridors and gangways. Noise is also creatéd by incoming and outgoing telephone calls. Internal hoise can be controlled more easily as compared to external noise. The employees can be dissuaded not to talk inside the rooms. For general absorption of noise, sound absorbent materials may be used for four walls and ceilings. Machines producing noise may be installed in a separate shed and carpets may be spread on the floors to reduce' noise caused by movement of the employee. External noise comes from outside the factory premises. It enters through doors, windows, and ventilators. The external noise cannot be.eliminatd. But sound-proof walls, double doors and glass panes can be used to prevént the 
noise from entering the premises External noise should also be given due consideration at the time of the choice of location of the premises. () Dust. In certain areas or regions, the ratio of dust in the atmósphere 18 quite high. For instance, in areas where cotton textile and jute mills are cated, the atmosphere is constantly dust laden. When dust enters the actory, 1t affects the health of the employees adversely. Dust also reduces the 
fe of various machines and equipments. Therefore, it is essential to check the 
entry of dust into the factory premises. It may be difficult to check entry of dust into the factory. It is desirable 
o clean the dust on the walls and ceilings of the factory and on the machines and equipments and on the records. Dust should be cleaned quite regularly Decause it not only pollutes the environment but also has an adverse impact on the intensity of light. Floors, reflectors and electric installatiops shld be cleaned regularly to get proper intensity of light in the factory ánd office. Big ofices install air-conditioning systems which help in checking entry to dus 
into the office to a great extent. 
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(wi) Working Space and Seating Arrungement, A 
equate spa should be provided for workers, materials, tools and equipment for their fre and unhindered movement from one machine or process t0 another. Th should also be enough seating arrangement for 

standing may lead to discomfort and fatigue. 

SAFETY ININDUSTRY 

There the workers as prolonged 

It is the responsibility ot every management to ensure workers' safety while they are at work. Industrial safety and efficiency are directly related 
a great extent. Safety measures not ornly result in reduced industrial accidento but also raise industrial efficiency. Therefore, employers should lay emphasis 
on safety measures in their plants. Moreover, rules and regulations, as laid 
down in the lbour laws, make it obligatory on the part of industrialists 
provide certain minimum measures of safety for their employees. Such 
measures are intended to ensure protection to workers, avoid industrial 
accidents and raise overall efficiency of the enterprise. 

Industrial safety measures include precautionary steps to be taken by the 
management of an enterprise in order to prevent accidents. Thus, accident 
prevention is the main objective of any safety programme. Accidents in a 
industry cause damage to property and life. It must be pointed out that the 
rate of industrial accidents has been on the increase inspite of several 
statutory regulations imposed by the government. 

Impact of Industrial Safety on Productivity

Industrial safety has an important influence on productivity particularly 
in hazardous industries like chemicals and fertilizers. Safety measures 

prevent accidents which are disastrous to both employees as well as 
employers: Every effort has, therefore, to be made by both the parties tO take 
enough precautions and prevent accidents. Surveys and studies have shown 
ihat where necessary safety measures are provided, labour productivity 1s 
much higher in such units than in others where safety measures are lacking. 

This is mainly because the employees perform fearlessly and with confidence 
when they are assured of work safety. They work without tension when salety 
precautions are taken and this raises the productivity of labour. 

Safety measures also boost morale of workers. This helps in developing
team spirit and the sense of belongingness among the employees. aTe rnngs consistency in production during the initial period and an upward ure in productivity in the long-run. 
What is an Industrial Accident ? 

An industrial accident is an unexpected occurrence in an nalud strial 

causing_ bodily injury to one or more persons. Urnder -tne 
ence Factories Act, 1948, an industrialaccident has been defined as "an OCCi L C2.Laistrialestablishmentcausing bodily injury to a person wich uNE hminst to resume. his.duties.in the next 48 kours."In other woras, t ar 

unezpected event and is always sudden. Moreover, the event or occu shouid be something to which a definite time, date and place can be ASsig 



It must arise, in the course of employment in a factory or an industrial 

establishment. However, self-inflicted injuries or injuries inflicted with the 
consent of a person cannot be regarded as accidents. 

Some employees are more accident prone as conmpared to others 

According to TW.Harell, "Accidernt proneness is the continuing tendency ot a 
person to_have accidents asa_result of his stable and 
characteristics.lf two inividuals are working on similar machines under 

identical circumstances, one may commit more accidents than the other. The 

former employee will be called an accident-prone operator. 

persisting 

Accident proneness is a condition in which a hunman being is mentaliy 

inclined strongly disposed, attitudinally addicted or personally destined to 

become continually involved in an on-going and never-ending series o 

accidents or injuries." Thus, some people may be more often nyolved in 

accidents than other, In others words, they are "accident-prone.They get 

involved in accidents, muscular weakness, emotional instability, visual 

disability, recklessness, hostility and indifference. A person whs is prone to 

accident is also known as 'accident repeater. 

Accidents are undesirable because of both humanitarian and economic 

reasons. Even a minor accident may bring down the morale of the workers 

Whenever an accident occurs, it leads to wastage of time of the employees 

involved in the accident and that of the organisation. If the accident is serious 

in nature, it might lead to dislocation of production in the organisation.

According to T.W.Harell, "Accidents are not only expensive, but thev also 

lower the morale of the workers and in addition result in lower produetion. 

Analysis of Accidents 

Records of industrial accidents and steps taken to prevent them must be 

maintained systematically. Records of accidents will help in identifying areas 

in which further action is called for to ensure greater safety of employees and 

in comparing the present records with the past records. Records of accidents 

are also required to be maintained under the provisions of the Workmen's 

Compensation Act. The information to be preserved should cover the following 

items : 

(a) the total number of employees in the unit who are exposed to 

different types of accidents; 

(6) the severity of the accident-whether it resulted in a broken bone, 

a deep cut and the time that was lost as a result of it; 

(c) the kind of the work or occupation in which the employee was 

engaged; 

(d) the date, time of day, and the shift during which the accident 

occurred; 
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e)the total number of years during which tne enmployee wa8 engaged 

on the particular job when the accident occurred; 

personal data, including the age and heaith of the injured 

employee ; and 

gthe immediate cause of the accident-whether it was the result offa 

malfunctioning ofa machine, whetiher the ennpioyee failed to use the 

safety devices provided for the purpose of preventing accidents, etc 

Th task of accident analysis is usua!iy enirusted to tha sa~ety director 

in every 
estab!ishment. The safety director mist nvestigate and report on 

every accident to top management. He shouid aiaie ài anaiysis of a!! injuies 

sufiered by the employees during every quarter and ciassify them piant-vise. 

department-wise and shift-wise. The causes and kinds of injuries should also 

be properly elassified to help in devising safety measures 

Two important measures of accidents are accident frequency Tate and 

acciden! severiiy rate. The frequerey rate is "the nuniber of time-lost accidents 

or injunies which have disabled an npioyee) Der i,000,000 manhours 

wOrked." The severity rate, on the ott:er hand, is "the iotal number of days 

charged or lost because of accidents per 1,000,000 human hours worked." 

Accident Frequency Rate = Na 
No. of injuries x i,000,000 

No. of human hours worked 

No. of human davs lost x 1,000,000 
Accident Severity Rate =i No. of human hours worked 

Causes oi indusizial Accidenis. 

We may ciassify the causes of industrial accidents into four categories as 

foitows 
rereni iazaris. here are mny jobs n industries which are 

nghiy prone to accidents. Coal inining. marine traneport, quarry ana 

construction are considered more dangerous industries as compared 

communication, banking and tobacco industries.

(ii) Colisgz. This takes place when 

(a) there are inadequate lighting arrangements,

(6) furniture and equipment are placed improperly,

(c) edges of equipment are not properly covered, and 

(d) cabinet drawers are left open. 

Slip or fall on floors and stair-casings. This happens wne 
a) the floor and staircases are wet with water, soap or oily sud 

(6) the floor is highly polished and slippery, 

or oily substance 

Ab 
COveled wità c&rpets and te car gete are torx or 0D 

dihe telephone cabies irsiB on loos, iid 
ettere is lack of proer iighi 

(iv) Miseelianeouscausea Soieiiues, &taidtadS BCU 

excessive noise 
(lack of cleaniiness,
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(c) leaking of electric cables, 
(d) either very high or very low temperature, 
(e) industrial fatigue, 
() machines operating at a high speed, 
poor health of the workers, and 
(h) age and experience of the workers. 

Industrial accidents mainly cause loss of. man-days apart from other 
losses. Industrial accidents are also due to various human reasons such as 
carelessness of workers, absence of proper education and training to workers, 
alconolism and drug-addiction among workers, defective plant layout, limited 

space tor movement of workers and so on. The industrial accidents which are 
due to human errors can be avoided. 

Effects of Accidents 

Accidents havedisastrous effects.on the organisationj the employees and 
the society at large. Accidents proveostly for the organisationJas workers 
have to be compensated and machinery has to be repaired( Besides, lost manS) 

days bf the affected workers and cost of training of new workersifurther 
burden the cost of production. 

Employees also suffer adversely from accidents. They facelmental and. 
psychologicalshockmor� sgwhen they or their colleagues become physically 

disabled. Accidents have/demoralising effect on the yorkersj Theis morale is 

lowered. Moreover, therates of absenteeismand labour turnovergo up. 
The cost of accidents in industry is borne by the society in general and 

the consumers in particular. Industrial accidents affect the health of the 
workers adversely. Sometimes they also affect the general public adversely. 
The Bhopal Gas leak tragedy in 1985 is a case in point. Thousands of people 
were killed and several thousands became disabled in this accident. Thus, 
efforts should be made to avoid industrial accidents in the interest of workers, 

employers and the society at large. 

Measures for Ensuring Industrial Safety 

There should be a Safety Director in every industrial undertaking to 

design and operate the safety programme. The basic objective of the safety 

programme should be safety and security of the lives, health and welfare of 

the workers employed therein. The following precautionary steps may be 

adopted to prevent accidents in the industries 

) Safety Committee. Safety committee may be constituted in every 

plant. It should consist of the representatives of both the management and the 

workers. All the safety programmes 
should be implemented through the 

safety committee. 

i) Safety Training. The supervisors should train the new employees 

n6afety methods. The possible causes of accidents should be explained to the 

W employees and they should be taught habits and motion» that will keep 

em out of danger. Training programmes 
should also be designed for the 

Supervisors.
i) Material Handling quipments. 

Material handling equipments 

Snould be instailed to carry bulky materials from one place to another. No 

Orker nay be required to lift or carry heavy loads which nay cause injury. 



MAN RESOURCE MA N RESO OURCH MANAGEMENT 
MAN 

Guarding of Machines. Safety guards should be designed, 
constructed ct ed and used to provide positive protection, prevent access to th 
er z0nes during operations, avoid inconvenience in operation and give 

ianger zones 

nrotection against untoreseen contigencies. These are in the form of har insuiated covers provided to the moving or rotating parts of machines. Maintenance of Plant. The plant should be maintained in good 
condition. All objects likely to obstruct the passages meant for movement by 
workers should be removed. Passages should not be used to store goods or 
materials. Dry, clean and ventilated store rooms with suitable racks, shelves etc should be provided for keeping electrical and other hazardous equipment. ri) Regular Inspection. There should be regular inspection of machines and equipment and electricity cables to check any leakage. 

inspection of 
oii) Equipment Redesign. Industriai engineers should be engaged to improve the man-machine system. Equipment, machinery and work procedures should be redesigned to cut down accident rate. viii) Proper Clothing. The workers shouid be provided with proper clothing and other protective things such as hand gloves, masks, helmets, safety foatwear, etc. while at work. The clothings should serve a dual purpose of providing convenience as well as protection at work. The use of articles made of inflammable material must be prohibited while working on operations that involve risk of fire. Chemicals should be carefully handled. 

Work 

(ir) Clean Floors. There should be no trailing of telephone cables on the tloors. Floors, passages and stares must be kept clear of obstructions. )Safety Campaign. Safety programme must be given a wide publicity nrough posters and hoardings. Work Safety' and Safely Saves are ustrations of the slogans which may be displayed at critical points. Safety contests may also be held between the plants as a part of the safety campaign. Plant with lowest accident rate may be given some reward. 
Safety Education 

satety education programme, designed to spread safety consciousness 
unOng ali including executives, aupervisors, and operative employees Essay and it must have complete support of top management. Enust e co-operation of all in the safety programme is a part of safety promouo aety education may be imparted via posters, bulletin boards, houseorgaa asplays, cartoons, alogans, signs, and safety films. The employer mus Ony spend on safety education, but also provide necessary safety equipie and maintain them in good working order. 

Every new employee must be given safety training in the finst week of nis Jolning and the old employee8 must also be provided with etrainin8 The Sety of+ce plays a vital role in promoting safety cousciousoess thIoug y education and training. T.O. Arnstrung has outiined ive elements of s 
safety training programme which are as follows 
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1. A safe method of performing each job operation ur sequence of operations is developed and described in simple but adequate detail 2. The various hazard points are brought to light and deseribed together with the relationship between these and the various steps in safety method. 

3. The teaching is systematic and thorough. In the seowha idiomatic English of a successfui teacher, it is: 
(a) Tell him. 
(6) Show him. 
(c) Have him do it. 

(d) Correct him until he has it. 
(e) Supervise him to see that he keeps it. 

4. The reason for requiring the wearing of personal protectiv 
equipment needed, if any, as goggles, safety shoes, hand protectors 
and the like is explained and its proper use and care taught in full 
detail. 

5. Specific safeguards needed for the protection of the worker or his 
fellows are similarly explained and their correct usage taugnt. 

Role of Government 
The Government has set up Factory Advice Service and Labour Institute. 

Bombay, which functions as an integral body to advise Government, industry 

and other interests concerned with matters relating to safety, health and 

welfare of factory workers. It undertakes the enforcement of the laws on safety 

and health of workers. 

The Government has drawn up a "National Programme for Co-ordinated

Action Plan" for control of hazards, and protection of occupational health and 

8afety workers in dangerous manufacturing processes. The Action Plan lists 

out the responsibilities of the Government, management and workers' 

organisations in the field of safety and health in work environment, and 

includes 'model scheme for setting up Full Safety Control System Cel!' in 

hazardous industries and 'Safety and Health Accidents Reduction Action Plan' 

(SAHARA) in all industries. 

National Safety Council 

The National Safety Council was set up in 1966 to promote safety 

consciousness among workers to prevent accidents, minimise dangers and 

mitigate human sufferings, conduct programmes, lectures and conferences 

and conducts safety, educational information and data. As on 31 March, 1985, 

the Council's membership of 1,683 consisted of 1,456 corporate members, 141 

individual members, 33 trade union members and 53 life members. Tte 

National Safety Day is celebrated on 4th March every year throughout the 

country to mark tbe foundation day of the National Safety Counci. 

National Safeiy Awards 

To give recognition to good safety performance on the part of industriai 

undertaringa and to stimulate and maintain the interest of both the 
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nanagements 
and ihe workr n 

acCide1l prevention programnes, 1h 

Government 
instituted in 1965 the National Safety Awards. The award 

schemes were 
instituted for factorics registered 

under the F'actories Act, 194& 

but fron 1971, separate 
schemes for tactories not covered under the Act and 

for ports have aiso becn inttoduced. THe National Safety Awards for mine 

wre instituted in 1983. 

HEALTH OF WORKERS N FACiORIES 

Srs ) to 20 ef the actories Art, 1-contain proVisions regarding 

creation of hraithy workine dtiol o OTKers. These are exanind 

hefow 

1.Cleanliness (Sec. 11). Lvei fiur, si.all be kep.clean and free from 

fuvia àrising rum any drain. piivy, or tlie t'sance, änd in particular 

(a) accumulation of dirt and refuse shall be removed daily by sweeping 

or by any other offectiv mothod from the floors and benches of work 

rOOne and troIn staire5as ar:cd asS9eS, and disposed of in 3 

suitable manner 

)the loor of every w,orhroon shall be cleanat least once in every 

Week by washiDg, tis1ng disiniectint, wi iCessa TY, or by some 

other effective metho 
c)were a 1loor is iabie io becu! wai in iie course of any 

manufacturing iprocess to such exient as is capabie of being drained, 

eflective means of drainage shaii be vrDVuled and main iained 

(d)ii inside walis and partitions, aii ceilings or tofs of rooms aIId all 

walis, sides and tops of passages urii staircases shall be suitablyy 

cloaned, repainted or revarnished pariodically. 

2. Dispasa! st W2stcs Rnd Ei '1e7ts ec. 12 ffective arrangement 

shall be made in every factory for the treatirent of wastes and effluents due 

to he manufaciuring proces8 carrici on iherein, s0 as to render them 

nnoruous, and for their disposs 

3. Ventilation and Tevnperature (cc. 3). Eective and suitable 

provision shal! be made in every iactory for sturuig aitd niaiiitainingin every 

workroon1 
(a) adequate ventilation by the circulation of fresh air, and 
b) such a temperature as wi!li *ecure to orkers iherein reasonable 

conditions of coufort arnd prevent injury to health, and in 

particular:

() walls and roofs shall be of such material and as designed that 
such temnperature shal! nut be esteeded but kept as low a3 

practicable;
where the naiureifihewk cart iei u in iihe factory involves, 

i lik1ly iw iiivolve, ine noduction of excessively high 
ie oerature, lequate risures aa are practicable shall 

ecaen tu prulcl. tlie work ther Dii, by separating the 
process whicl1 pruuces such tempi aiure firon the vorkrooin, 

uy msuiatiing ilue not jpiti ts dt uiit eiiecii ve ineais. 



4. Dust and Fume (Sec. 14). In every factory in which, by reason of the 
manufacturing process carried on, there is given off any dust or fume or other 

impurity of such a nature and to such an extent as is likely to be injurious or 

offensive to the workers employed therein, or any dust in substantial 
quantities, effective measures shall be taken to prevent its inhalation and 
accumulation in any workroom, and if any exhaust appliance is necessary for 

this purpose, it shall be applied as near as possible to the puint of origi1n of 

dust, fume or other impurity, and such point shall be enc!osed so far as 

possible. 
ln any factory, 10 stationary internal combu:"ion cng.re shall be 

operated unless the exliaust is conducted into the ope:n i andi no uihier 

internal combustion engine shall be operated in any room unless effective 
measures have been taken to prevent such accumulatiur of fumes therefrom 

as are likely to be injurious to workers employed in the roon 

5. Artificial Humidification (Sec. 15). In respect of all factories in 
which the humidity of the air is artificially inereased, the Stste Covernment 
may make rules 

prescribing standards of humidification 
regulating the methods used for artificially iici ensiy: the humidity 

of the air; 
(c) directing prescribed testa for determining the buinidity of the air to 

be correctly carried out and recorded 

(a) 

(6) 

(d) prescribing method to be adopted for securing adequate ventilation 
and cooling of the air in the workrooms. 

6. Overcrowding (Sec. 16) 
1. No room in any factory shall be overcrowded ia an extent injurious 

to the heaith of the workers employed therein. 

2. Without prejudice to the generality of sul-sectiou ), thc1: shall be 
in every workroom of a iactory in existence on the date of the 

commencement of this Act at least three hundred hfty eubic feet of 
space for every worker employed therein, and for the purposes of 
this sub-section, no account shall be taken of any space which is 
more than fourteen feet above the level of the floor of the room. 

7. Lighting (Sec. 17) 
1. In every part of a factory where workers are working or passing, 

there shall be provided and maintained sufficient and suitable 
lighting, natural or artificial, or both. 

2. In every factory, all glazed windows and skylights used for the 

ighting of the workrcoms sliall be kept clean oi iu ihe iiner an 
outer surtaces. 

3. n every iactory, effective pruvisiou shal, su inr as is Dracticab:e, be 

made for the prevention of; 
a) glare, either directly from a source ot iight or by reflectio1 froi 

smooth or polisiied surface 










