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NATIONAL PRODUCTIVITY COUNCIL

The National Productivity Council is an autonomous organisation registered
as 4 Society. Representatives of Government, employers, workers and various other
interests participate in its working. Established in 1958, the Council conducts its
activities in collaboration with institutions and organisations interested in the Pro-
ductivity Drive.  Forty-six Local Productivity Councils have been established all
over the country and they work as the spearhead of the productivity movement.

The purpose of NPC is to stimulate productivity consciousness in the country

and to provide services with view to maximising the utilisation of available
resources of men, machines, materials and power; 1o wWage war against waste; Lo
help secure for the people of the country a better and higher standard of living. To
this end, NPC collects and disseminates information about techniques and proce-
dures of productivity. In collaboration with Local Productivity Councils and
various institutions and organisations 1t organises and conduets training pro-
grammes for various fevels of management in the subjects of productivity. It has
also organised an Advisory Service for industrics to facilitate the introduction of

productivity techniques.

Recognising that for a more intensive productivity ctlort, the training and
other activitics of NPC designed to acquaint management with productivity tech-
nigues, should be supported by demonstration of their validity and value in appli-
cation, NPC has decided to offer 2 PRODUCTIVITY SURVEY & IMPLEMENTATION
servict (PSIS) to industry. This Service is intended to assist industry adopt tech-
niques of higher management  and operational efficiency consistent with  the
cconomic and social aspirations of the community. PSIS s concerned  with
the investigation of management and operational practices  and problems,
measures of improvement and their implementation, NPC has also established
at Bombay a special Fucl Efficiency Service.

NPC publications include pamphlets, leallets and Reports of Productivity
Teams, NPC utitises audio-visual media of fitms, radio and exhibitions for pro-
pagating the concept and techniques of productivity. Through these media NPC
sceks to carry the message of productivity and to create the appropriate climate for

“increasing national productivity. This Journal is an effort in the same direction.



What is Preventive
Maintenance? Why must Indian industry
have it? What will its adoption do for
industry? How much will it cost? How
conditions in India operate with regard

to Preventive Maintenance?

To these and a
number of allied questions, answers
can be found in this issue of Productivity,
which carries a number of authoritative

articles on the subject.

Contents: Next Page

599



Sound is one of the indications of
soundness.

There is a rhythm in the humming
of a generator in a power
house, or in the vibrations of a
heavy duty hydraulic pump, The
moment there is something wrong,
the rhythm gets disturbed: an indi-
cation to the maintenance engineer
that caution ie immediately called
for, something has to be done right
away to prevent damage, and possi-
bly, a breakdown, The industrial
stethoscope, an extremely critical
sound pick-up, Is seen being used
(inset) 1o locate the exact source of
abnormal sound in a turbo-alternator
set. Besides the main instrument
with adjustable contrel knab on its
head, the stethoscope has two ear-
pieces connected to the head of the
instrument by rubber tubing, and
a prebe. Correction may be con-
firmed after the necessary repairs
are made.
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pntive  Maintenance, ours is an almost primitive economy. This
ety of reasons. The rate of investment in the British period was
pnd, by and large, industry, particularly before the war, was in such a
t industrialists were disinclined to incur any costs. During the last 10
omy, both in its physical magnitude as also in the tempo of change, has
extreme. We have made massive investments in a variety of lines: not
estments in the traditional industries, railways, and irrigation works, the
ring the last 13 years may well be about Rs. 18,000 crores.

@bital equipment is, from our point of view, extremely precious, because
the resources for new investments. It is as essential to have bought or
hipments and facilities as to invest in their maintenance, for counting even
depreciation of 10 per cent, we would be losing per year a sum of Rs. 1,800
pe halved through the application of preventive maintenance techniques.
pus costing Rs. 40,000 to Rs. 50,000 becomes a complete wreck within two
the London Passenger Transport, the average age of vehicles is I8 to 20
, though vehicles are depreciated on a life-cycle of 10 to 12 years, the
h Lines of New York have some buses 22 years old!

tive maintenance contains within itself the resources for new capital
ntly, neither the people nor the authorities are conscious of the new magni-
f the productive possibilities of a programme of preventive maintenance.
t the new Industrial Revolution, through which we are passing, requires
pnd a new economics. We are bringing into being a network of steel,
rmaceutical factories, petro-chemical complexes and the like. Being
antial scale, these complex industries involve sophisticated equipments,
huge compressors, turbines, materials handling equipment, etc. We
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must make simultaneous investments in their preventive maintenance, if we want to ensure
that our investments yield results over as long a period as they possibly can. Also, in respect
of continuous process industries, it is necessary to take note of 4 marked shift in the nature
of industrial manufacture in the country—stoppage at any point brings the whole system
to a dead-stop. In an aluminium smelter, a stoppage costs Rs. 2,000 per hour, and in a
blooming section of a steel mill, Rs. 20,000 per hour!

It is not a question so much of equipment records, check-lists, inspection schedules,
and the like, or a question of working a machine or putting it into order when it breaks down;
itinvolves a new attitude to work. Itis a matter involving continuous attention, so that the
machine does not go out of order. This necessitates the creation of a new employment cadre
known, in the jargon of productivity, as the PM gang. The productivity of a PM gang is
really immeasurable, One of the saddest reflections on industrial management in this
country is the failure to realise the contribution of preventive maintenance to industrial
productivity,

The basic causes of the low priority of preventive maintenance are (a) under-developed
management; {b) untrained labour; and (c¢) inflation. Tn an inflationary environment,
there is a tendency to run machinery to death. When everything sells, and selis rapidly
at the seller’s price, why waste time and money on maintenance, for while the machine stops,
the owner of industry feels that its money-making potentialities are being cut. YFurther, if
the machine is going to be in any case outdated in a few years’ time, why not run it to scrap ?

In view of India’s foreign exchange difficulties, and the general shortage of capital
resources, this attitude is not only anti-productivity, but also anti-social.

What then is the way out? The way-out lies in establishing immediately a Central
School for Maintenance for all the public sector enterprises, and for small industries. People
should be trained wholly in the techniques of preventive maintenance, and, what s more
important, brought up on that philosophy, for easily, without any more investment, industry
can produce at least 20 per cent more, if only the wheels of machinery run smoothly.

Large private industrial establishments, like TISCO, Hindustan Lever, Indian
Aluminium, and Metal Box, have made the necessary investments in preventive maintenance,
as a measure of sheer survival. TISCO runs special training courses, and as the TISCO
Manual (substantial parts of which have been reprinted in this issue by courtesy of the TISCO
management) shows, they have buiit up a whole code and philosophy in their approach to
preventive maintenance. This may as well serve as a model for the public sector
enterprises. It appears essential, in the public interest, to make special investments in
training facilities for preventive maintenance; and these ought to be made freely available
for small industries.

Preventive maintenance personnel! have necessarily got to be thoroughly skilled in
their craft: they have to be particularly skilled in the development of a fifth sense that smells
a breakdown before it occurs. Tt is not a question only of tools and gauges. Of course,
these must be there. But the best tool of the PM gang is the trained mind, trained to
hear odd sounds, to watch odd movements, to look out for any odd and out of the way
phenomena, for everyone knows that before a breakdown occurs, the trained practitioner can
recognise the trouble by its symptoms. It is not so much a question of lubrication and spare-
parts, but a continuous watchfulness day in and day out. For the preventive maintenance
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people, there are no holidays, there is no off
time—in fact, the night is better than the day.

It is obvious that the system requires not
only training but also incentives—not only
normal incentives, but special incentives. The
scales of remuneration for a PM gang have
necessarily to be higher than for other pro-
duction personnel. While their contribution
is invisible, it is invaluable.  Without them,
the whole economy would be on half time, and
while people would be making money, they
would be contributing nothing. The con-
tinuity of the contribution of the whole
industrial system is due to the existence and
functioning of the small group of persons
trained to see that the machines run.

In fact, preventive maintenance occupies
the same position with regard to industry
as preventive medicine does with regard to
public heaith. Just as the public authorities
have found that investment in periodical
inoculations and check-ups is less costly than
epidemics which regularly attack the popu-
lation: such, toc, has been the experience of
men in industry in advanced countries in
respect of the maintenance of machines.
The expenditure on preventive maintenance is
an investment that pays off many times.

Tt is significant how all the productivity
techniques hang together. No plant can have
good preventive maintenance unless it has
good personnel management. Without ade-
quate training again, preventive maintenance
would be meaningless. Unless a plant is in
good shape, there is no point in launching
on a programme of preventive maintenance,
This is analogous to the introduction of work
study which has no value unless proper
methods are adopted for production.

Summing up, the rules of preventive
maintenance in Indian industry are more
honoured in the breach than in their obser-
vance, and something has to be done to safe-
guard thetoorapid depreciation of capital. This
problem of preventive maintenance has now
acquired a special significance in view of the
enormous investments we have been making
in road and rail transport, electricity, steel,
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Productivity...is not a matter of

debate. Itcannot even be a matter
of debate between workers and
managements. One of the most
outstanding facts of economic history
is that high profits, high wages,
high levels of employment, high
taxation, high rates of capital
formation, have all gone together.
1 On the other hand, low wages, low

employment, low fiscal resources,
negligible rates of capital formation,
go hand in hand. The explanation
again lies in productivity. American

investors make extraordinary profits,
l but an average industrial worker in

the USA earns in one day what his
compeer in India earns in half a
month. High wages can only come
out of high productivity. An un-
productive economy can only offer
an insufficient volume of employ-
ment at low wages. The stake of
the working class, therefore, in the
battle for productivity is, over a long
period, the highest among the factors
of production.

From PRODUCTIVITY
Vol. I No. 1

cement and a number of new industries.
National interest requires that we take care of
this precious capital equipment, for we have
hardly the resources to renew it, and we need
all the capital that we can possibly muster
for new investments in people’s health,
education, roads, food, etc. Preventive
maintenance is, therefore, the productivity
technique par excellence for Indian economy.
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Preventive Maintenance:
Its Place in Industry

Machine productivity, which plays an important part in
reducing production cost, has 1o depend on preventive main-
tenance which is yet an under-developed technigue in India.
A carefully executed maintenance plan is, therefore, essential
to any industry, and, in this article, Prabhu V Mehta not
only discusses the influence of preventive maintenance on
productivity, but alse examines why such an important aspect
of production is neglected in India, and what should be
done to guarantee the continued good working of machines.

Prabhu V Mehta

’I HE SUBJECT of higher productivity in

India’s mazufacturing industries is be-
ing aggressively discussed these days.  With
every day that passes, this discussion gains
momentum because of the activitics of the
National! Prcductivity Council and the Local
Productivity Councils. These productivity
activitics of NPC are causing quite a ripple of
thought even in the seas of the calm and con-
tented industries where profits are guaranteed.
It is but natural that competitive industries
must conrern themselves about higher pro-
ductivity. I shall discuss here preventive main-
tenance and its influence on productivity.
For the h=oz2fit of hardboiled businessmen,
three quesiions have to be answered in
the first instance: (a) Why must we have
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preventive maintenance? (b) What will it do
for us? and (c) How much will it cost?
I submit that a well thought-out, scheduled
and carefully executed maintenance plan is
essential to any industry. Tt makes the job of
production control and the job of maintain-
ing preduction schedule easier. For conti-
nued production a machine in good working
condition is necessary. If this is accepted,
it becomes obvious that the preventive
maintenance  system  guarantees the
continued good working of a machine.

It cannot be said that breakdowns will
not  occur when there is a preventive
maintenance system in operation. Such a
systern minimises the costly breakdowns which
have to be attended in rush at any cost.
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If preventive maintenance is performed at
predetermined periods, and co-ordinated
with the production schedules, the quantum
of production will automatically increase.
These predetermined periods are so arranged
as to cause the minimum production
delays. Increased production within a given
period will reduce the unit cost of the pro-
duct manufactured. A machine in good
working arder subjected to regular inspection
and adjustment will continue to produce
quality products for a longer period than
otherwise. An efficiently-managed preven-
tive maintenancc system improves working
conditions and, therefore, leads to better
employee relations and, in turn, to fewer
stoppages in production,

Maintenance: Its Meaning

1 shall now discuss briefly how conditions
in Indian industry operate with regard to
preventive maintenance. There are certain
units in India which religiously adopt a
system of preventive maintenance. But they
are fewin number, On the other hand,
there are many where the word ‘maintenance’
is misunderstood as repairs. In Indian in-
dustry, generally speaking, maintenance
means repairing of machinery when it breaks
down. But maintenance really means to
keep up or to keep in repair, and not only
to repair when it breaks down.

The textile industry is the largest and
oldest organised industry in India. In re-
gard to this industry, the ILO Productivity
Mission to India stated that much of their
time was spent “‘in trying to rectify the deplor-
able state of maintenance of the plant.”
They further commented that even new
machines were lying idle because they had
broken down for lack of proper machine
maintenance schedule. Thers were also
cases of machines clogged with dirt. 1
suggest that you take a round in your plant
and lock at the conditions in which the
machines are. I dare say you will be
dissatisfied.

Let us now try and understand why such
an important aspect of production is neglec-
ted in India. There could be more than one

PREVENTIVE MAINTENANCE

answer to this question, and it may also be
that these answers have a bearing on the
problem. However, it is necessary to reco-
gnise the fact that the neglect of such an
important aspect of preduction has a direct
bearing on the profitability of an industry.
In an economy like ours, where one can
almost sell whatever one makes, the ques-
tion of making a product efficiently does
not often occur to the producer. To a
businessman, the primary object of all
manufacturing activities is to make profit.
And it should be so; hence, so long as profits
are being made, hardly any thought is given
to the problem of production with the in-
tensity it requires. When conditions change
and loss is in sight, the management sits
down to think how it could prevent losses
and turn them into profits, Even in this
thought process, it does not occur to the
manufacturer that along with capital pro-
ductivity and labour productivity, machine
productivity also plays an importan: part in
reducing the cost of production. On the
contrary, he plans to run the machines for
24 hours, and to overwork the men and the
machines to produce more with a view to
reduce the cost. He does not realise that he
is increasing the cost along with the pro-
duction by overworking the men and the
machines, because both get fatigued, both
require larger maintenance and attention,
and both will break down if not attended to.

It is frequently argued that preventive
maintenance costs quite a bit, and that it is
not profitable to adopt a schedule of main-
tenance; instead, it is much better to look
into the machine whenever a difficulty arises.
This is a notion which has its foundation in
ignorance. This notion is nourished on the
unsatisfactory cost accounting system that
exists in most of our industries. On a
proper analysis of cost, it would be appa-
rent—and it can be proved beyond doubt—
that the cost incurred in preventive main-
tenance is paid many many times over by
increased productivity. This is the expe-
rience of all highly industrialised nations.
I shall guote from a report of the Anglo-
American Productivity Team which states—
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“Maintenance in the USA is very regular and
methodical. Machinery is lined and levelled
once a year, and when this is done the frame is
stripped right down. All the wearing faces are
examined and replaced, if necessary. Regular
oiling schedules are laid down and scrupulousty
carried out. Fitters are employed whole-time
for regular setting. The emphasis is on
preventive maintenance rather than on repairs.”

American maintenance is carried out on the
principle, ‘A stitch in time saves nine’.
Machines are overhauled at definite intervals
and, though some of the plants are over
20 years old, the condition of the machines
is very gocod.

I had the good fortune to be associated
with the Cotton Textiles Productivity Study
Team which visited Japan, the USA, France,
Germany, and Switzerland. During this
visit, we had an opportunity to discuss the
preventive maintenance system, and its cffect
on cost. We were told in Japan that the cost
of preventive maintenance, including the
‘repairs and replacement of worn-out parts,
comes to nine per cent of the total manu-
facturing cost excluding the cost of cotton.
In the USA, we were told that the preventive
maintenance cost varies from two per cent
to three per cent depending upon the unit
of total manufacturing cost, and less than two
per cent of the total sales realisation. Is this
too much of a price to pay for the benefits
that 1 enumerated a little while ago?

Modern machines are far from simple.
The need for automation, multiple operation,
electronic controls, and accuracy in produc-
tion has necessarily made machines complex.
Tt is no more possible even for a good engineer
or foreman or mechanic to carry in his mind
always all the details of this complex unit.
This is particularly true when he has to attend
to many complex units of different types and
categories in a large plant. He needs an
organisation which has a fine filing system,
including a library of catalogues. He also
keeps an adequate supply of needed parts in
the stores. Because of the complex nature
of modern machines, no member of the main-
tenance team can well know every piece of
equipment in the plant. In larger plants, it
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is advisable to have specialised personnel in
the maintenance team to handle delicate and
complex pieces of equipment and machinery.

Need for Training

Such a need brings me to the question of
the training of maintenance personnel. Let
us consider for a moment what timz is de-
voted to the studying of the programme and
technique of preventive maintenance in our
techni calinstitutes which produce theengineers
needed for our industry. I wonder how with
this lack of opportunities our men have been
able to do a job which, at first assessment,
seems to be very satisfactory. [t is certainly
a credit to their enterprising spirit, inherent
genius, and to their ability to find solutions
to difficult situations. [f we do provide for
specialised training for each industry in the
maintenance of industrial equipment, it would
not be difficult to visualise how effective our
maintenance system could become. In the
West, each industry has taken upon itself
the delegation to train the people in
specialised jobs.

Even if we have trained men, they will
need an active organisation behind them to
enable them to pertorm their duties efficiently.
It would be possible to create, withont much
effort and capital, an organisation which
effectively can function behind the mainte-
nance men. A little thought and study into
the past performance of equipment that we
have, and a consideration of the need of that
particutar piece of equipment, will provide
a very easy guide to evolve a programme or
schedule forinspection, maintenance, overhaul,
and repairs or replacements. In many
Western countries, the operative on the mach-
me is responsible for keeping the machine
clean as well as for making minor adjust-
ments. It is also his duty to report any
fault in the performance of the machine to
his foreman, immediately he notices it. It
is the function of the foreman to see that this
defect is immediately attended to. There is
abundant proof of attentiveness and coopera-
tion between a man on the machine and the
foreman and the maintenance group.
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Everyone knows that his livelilhood depends
on the productivity of the machine.

It is not strange to come across instances
in India where a zealous stores purchaser
or management tries to economise and save
on lubricating oils, stores, and other neces-
sary maintenance equipment, little realising
that this saving is costing him enormously
in quicker wear and tear of the machine.
From my two-decade long association with
various industries, it is possible for me to
quote many examples of this penny-wise and
pound-foolish policy. 1 refrain from doing
so because at this very moment you may be
thinking of some incident that did happen in
your plant, in your organisation, or in the
place where you work, which is a parallel
to what I have in mind.

The need for preventive maintenance, and
for scheduling such a programme, will defini-
tely differ from plant to plant, but its aim is
to devise a system of regular inspection and
maintenance in order to have the maximum
machine productivity, I shall quote one
example that I came across in a mill in West
Germany. In that mill, which I must say
was a very well-maintained unit, each depart-
ment had, on a wall near the entrance, a
neatly typed big chart detailing the schedule

PREVENTIVE MAINTENANCE

of maintenance. The chart specified what
would be done to which machine every day,
who would do it, how it would be done, and
what tools and implements were to be used in
doing the job. Similar instructions in the
chart were available for the jobs that were
to be done every week, every fortnight, every
month, and every six months, There was
ne programme for every 12 months, the
reason being that every machine in the plant
was 5o scheduled by a phased programme of
overhaul that it would be attended to
atleast once in six months, The plant had
machines manufactured in 1903 and also
those manufactured in 1939. We were in-
formed by the plant manager that ihe mach-
ines manufactured in 1908 were producing
quite as satisfactorily as those made in 19353,

I would like to mention along with the

subject of preventive muaintenance the sub-
ject of good house-keeping. Good house-
keeping in Indian indusiry has received very
little attention. Good house-keepiag in itself
means keeping the work place and plant
clean, creating good cnvironmert for the
workmen to perform their jobs, and giving
freedom of movement to men and malterial,
Good house-keeping will in itself reduce
stoppages and maintenance costs,
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Productivity of a Spare Wheel

|
g Few people know that the spare wheel of a motor
§ vehicle makes an excellent life-buoy.
carried out by the Avon Rubber Company Ltd., a spare wheel
g Jrom an ordinary family saloon supported five people. They
§  were able 10 keep their heads and shoulders above the water
with ease, and could have stayed on in the water safelv for
§ as long as it took a rescue boat to reach them.
;
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In an experiment
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Planning of Maintenance
Management

LN Misra, a member of the NPC Study Teant on Preventive
Maintenance, discusses here types of maintenance, value
of equipment records for maintenance, men and materials
required for maintenance, etc., and gives us glimpses of
some of the team’s experiences. Modern machinery poses
a challenging demand for a more progressive maintenance
managenient and progranuie.  The success of maintenance
also depends upon how it is organised, and the author
pinpoints attention on the importance of the maintenance force.
Should industry have centralised maintenance, or, should
maintenance be attached to departments? How much
should be the strength of the maintenance force?

Chicf Superintendent { Engineering Services), Bhilai Steel Plant, Bhila

I.N Misra

NEGLECT of maintenance of equipment grew, the bigger size of stand-by plants and

scems to be in the nature of man. It machines became uneconomical as they
becomes glaring only when he switches on  involved capital being locked up. Here
from ordinary economy to mechanisation. maintenance took a definitc shape, and
As Indian industry is in a transitional stage, breakdown maintenance carricd out by

operatives themselves caught in.

Industry slowly became bigger and more
complex. Most of the continuously opera-
ting plants, more so in iron and steel, use a
number of heavy machines involving large

preventive maintenance yet remains - an
under-developed technique.

Probably, the very first type of
mainienance was capital replacement. In this

method, an equipment, say a farmer’s

implement, was changad only when it broke
down or complately got worn out. The nearest
solution to this was to have a stand-by cguip-
mant. When one broke down, the spare
one was used. This mcthod is still not
uncommon in somsz places.  As industry

capitat investment and continuous processes.
Here, every minute of downtime of any single
equipment, not only renders this equipment
out of operation, but affects operation of the
rest of the plant. Breakdown maintenance
on such occasions became inadequate, and
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steps had to be taken to adopt methods
which ensured continuous planned opera-
tions of the plant. This led to new main-
tenance procedures and techniques now
given various names as scheduled mainte-
nance, planned maintenance, preventive main-
tenance, and now productive maintenance,

Best Snited

Scheduled maintenance is best suited to
service plants such as small boiler houses
and compressed air stations where the plant
is subject to being idle due to change of load,
product, or completion of orders, and does
not run continuously. The plant is inspected
during nights or weekends, when it is not in
operation, and all maintenance is scheduled
to synchronise with the natural gaps resulting
from intermittent production programmes.

In the case of plants operating
continuously, at high rates of output, regu-
lar natural down-periods are not sufficient to
do all maintenance work. Machines have to
be specially shut down for the purpose.  This
has to be specially planned, and is hence
called planned mainienance. Scheduled main-
tenance goes on side by side. A regular plan-
ned method of inspection of equipments and
history sheets decide the interval of inspec-
tion, frequency of maintenance, and the time
to be taken to carry out maintenance work.
Records of actual performance form the
basis for estimates in making a forecast for
long-range planning of details of the actual
volume of work, enabling tentative cstimates
to be made for labour and material required,

With the growing use of more automatic
machines in continuously operating plants,
scheduled maintenance and even planned
maintenance are not enough. For this, the
American industries have developed properly
scheduled and planned schemes to prevent
instances of breakdowns, and reducing the
quantity of maintenance calling it the pre-
ventive maintenance system. This system
is directed not merely towards planned main-
tenance, but towards upkeep, replacement
and modification. Planned maintenance
forms the basis for preventive maintenance.
Items which really need morc frequent
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maintenance and attention are looked out for
design, material, and technology, and, by
some method, the volume of maintenance
work is reduced.

More important is the idea of doing
maintenance for preventive maintenance, Very
often suppliers of equipments and their
designers, in an effort to sell their machines
and methods, and to be able to meet compe-
tition, are apt to forget the maintenance
aspect of the machines. What may have
been an achievement from the design point
of view, may turn out to bz a great disadvan-
tage from the maintenance point of view.
Under preventive maintenance will fall the
procedures which may spot out places re-
quiring more frequent maintenance, and me-
thods introduced, if necessary, by even chang-
ing the design of the equipment to reduce
such quantity of maintenance. Preventive
maintenance, therefore, is really reducing the
quantity of maintenance, and even designing
out maintenance. Bearings of motors lubri-
cated for a life-time, and permanent lifting
tackles in places where maintenance is done
very often, rightly fall within this.

Productive Maintenance

In India, most of the industries only
follow breakdown or scheduled maintenance.
New industries are thinking in terms of
planned maintenance. The Bhilai steel plant
is following scheduled and planned mainte-
nance, and preparing the ground for preventive
maiptenance.

Over-maintaining a plant is not necessary.
It should be maintained only to the extent
that it is integrally economical. Therefore,
the tendency is now developing to divert the
maximum effort, time and money on that
part of machine and equipment which holds
up maximum production. This is termed as
productive maintenance, Preventive main-
tenance takes time to show up results and
may be costlier, but productive maintenance
is immediately effective and it is becoming
popular in America.

The success of preventive maintenance
depends upon proper integral planning,
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Nothing succeeds more than the fundamental
idea that in planning, “take away the _job
of thinking from the doers” Mr WA Irvine,
Manager of Production Engineering, Maytag
Company, Newton, lowa, says:

“Formerly maintenance planning, scheduling,
procurement of materials, and co-ordination
between crafts were handled by the maintenance
supervisor. Now, we have a planner for each
craft foreman. The planners are supervised by
a chief planner. who reports to the Superin-
tendent of Maintenance. Thus the planners
work with, but are not subject to the conirol
of, the craft foreman.”

There are plants of some size where,
although a good work order system exists,
no attempt is made to estimate the time re-
quirements of jobs, or to line up the jobs to
be done a day in advance. The maintenance
foreman takes about an hour each morning

This is really
an Age of
Productivity

% Times, has patented an automatic
remote conirol device with which one
driver can operafe 1wo raciors simulta-
neously during ploughing or other opera-
tions on an arable furm. The two trac-
tors can be of different makes. There are
no modifications to the leading tractor,
which is driven, and the only extra fitting

required for this part of the set-up is an

offset hitch of the type used for tandem
discs. A telescopic control bar to couple
up to the second or “slave™ driverless
tractor is attached to the hitch on the
leading tractor's implement. g
* +

An English farmer, says Industrial g
§
o
:
8

613

to wade through his order file, and assign
the day’s work to the 50 men in the force.
Thus 50 valuable man-hours are first lost
each morning before the men could get
started. Then, the men cannot start or
finish some of the jobs assigned, as they lack
materials or spare-parts, for which advance
planning had not been made.

In the organisation of the maintenance
department of a steel plant, of which the
author has special experience, particular
mention may be made of the practice that
obtains in India regarding division of services
between mechanical and electrical engineers.
The Russian practice, which is better, merges
all power services—electricity, steam, gas,
water, oxygen, air and fuel—under one Power
Engineer who is responsible for all electrical
and mechanical work. This way the work-
load also gets balanced. Otherwise, the
mechanical organisation becomes too big,
and the needed power services are not well-
balanced for optimisation of productivity.
In the case of the Bhilai steel plant, the plant
itself has been designed in such a way that
the working of any other method is difficult.
The Oxygen and the Water Works have
6,600 V motors, and function better under the
Electrical Head only.

The operating departments have their
own men and equipment engineers under
their administrative control. There is, how-
ever, effective co-ordination at all places and
at all times. Every morning the departments
report to the Deputy Chief Mechanical
Engineer (Maintenance) the condition of the
mechanical equipment in the plant. He is
available daily at a fixed place and time for
consultation by the departmental mechanical
chiefs. He holds periodic meetings with
officers of the spares manufacturing shops.
The Central Planning Department holds
regular meetings with the planning group of
all repair shops for better co-ordination of
the spares programme. The Chief Mechani-
cal Engineer also holds plant mechanical co-
ordination meetings regularly, and periodi-
cally with departmental mechanical chiefs.
The Chief Electrical Engineer and the Chief
Mechanical Engineer make joint inspection
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of all equipment at least two to three times a
year. Constant check is kept by standard
proforma on the manufacturing of spares
being dene in the departments, and also in
the centre. The efficiency of men on jobs
being carried out at both the levels is
also checked.

Men for Maintenance

The author was a member of the NPC
Team on Preventive Maintenance. At Hals-
kesicmens Karlsrhu, Germany, the team was
told that in that factory in the past, for every
Six mien on operation work, they had half
a man for maintenance. Operation was then
mechanised. It reduced operation men, but
maintenance men increased. The position
now is that for every one man in operation
there are two men in maintenance, In soma
industries today, as many as 30 per cent
to 50 per cent of their total personnel are
for services, and, by and large, most of these
are on maintenance alone, Probably, this
would remind the readers of the woman who
wanted to mechanise her kitchen to avoid the
whims of a cook. After mechanisation, she
found, to her horror, that she had to deal with
the whims of maintenance men, and that too
a mechanic and an electrician.

It was further found that men working on
the production lines need not be technical
men, and can be trained from pcople who
have had no technical education, They have
to develop only the ability to do repetitive
work. Maintenance nien, however, have to
be trained persons, have to develop skill, and
have to do new types of work independently
every day. Therefore, they are also paid
higher than production-line men, In the
Hoest Chemical Plant, an unskilled man can
become an operation man on the production
line, but never a maintenance man,

Generally, there is a matked tendency for
management to resist the employment of
adequate maintenance staff until tha pressure
of emergency work forces them to do so.
At this late point, the emphasis becomes—
“Fix everything at any cost,” Men are
hired in large numbers without any knowledge
of the actual work-load. Often this drive
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--.In Western countries, the opera-
ting man...sets right his equipment
Jor small defects. In India, the
tendency is different. Operators do
not take enough pride even to clean

their equipments; lubrication is left
to be done by small men. As soon as
the equipment breaks down or shows
signs of trouble, the operating man
washes his handsand stands aside. ..

for maintenance leads to staff additions
beyond the bounds of reason, That is not the
end of it. Having solved the preblem by
hiring, management forgets all about increased
labour costs until business s'acks off. One
can understand the reluctance of the main-
tenance foreman to agree to any reduction
of staff, even if the work-load decreases.,
They argue within themselves that it is only
a temporary lull. So they “spread over the
work,” while manasement “waits and seges.™
This practice results in higher costs than
necessary. By the time management comes
into grips with the situation, money has
been wasted. It uses pressure methods, and
steps far beiow the point for good muainte-
nance, because it has no factual data
regarding work-loads.

In some plants, the strength of the
maintenance force is based on the rule that
the cxpenditure required for maintenance is
directly propo-tional to the volume of business
being done, and an arbitrary lump sum for
maintenance for the year is allowed. This
budget is set without regard to the existing
maintenance load, and is unrealistic. The
maintenance requirements are, to some extent,
related to the gross volume, but are certainly
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not directly proportional. In other plants,
the maintenance budget is a percentage of
the factory payroll. The percentage figure
can be the average experience of several
similar industries. Since items threwn into
maintenance vary widely, there is no correla-
tion. From place to place spares and contras-
tor facilities are different, and work is
organised on different lines. Obviously, it is
trying to fit a square peg into a round hole,

In a running organisation, a way to size
the work force 15 to exp ess all work in terms
of orders, and estimate these orders in craft
man-hours. For each work these are charted
s0 that the exact conditions are graphicallyap-
parent. This results in—1. Properly sized total
work force, balanced in craft skills; 2. Ability
to “switch” or interchange work to meet the
fluctuating demand; 3. Ability to give pro-
mised dates for the completion of mainte-
nance jobs,and to fulfil the promises; 4. Good
supervisory morale, because logic and ob-
jective analysis is used to size the work
force, assign overtime, and shift of work.
These are no arbitrary decisions, orerraticcor-
relation; and 5. Good worker morale, because
work-load charts, completed sufficiently in
advance, allow supervision to plan and “even
out” the peaks and valleys in manpower
needs with steadier work, and time for train-
ing and upgrading. All these lead to more
contented employees. More often than not
men leave maintenance because of demora-
lised conditions prevalent in maintenance
leading to pressure tactics.

All these obvicusly need proper office
men for maintenance. Yet, management
would not give the maintenance executive one
clerk to handle paper work. Actually the
maintenance foreman has more supervisory
work to do than the production foreman,
because of fewer repetitive jobs. He needs
just as much if not more staff help.

To arrive at a proper maintenance force,
it is essential to study even the operating force
and the conditions in the plant. In Western
countries, the operating man looks after
house-keeping, and even sets right his equip-
ment for small defects. In India, the
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tendency is different, Operators do not take
enough pride even to clean their equipments;
lubrication is left to be done by small men.
As soon as equipment breaks down or shows
any sign of trouble, the operating man washes
off his hands and stands aside.

No amount of maintenance force can help
such operation, and that is the Indian trouble.
Not only have maintenance men to do house-
keeping to save their eguipment, but they
also need a large number of m-n working
without any help in operation departmeants
to do gven small jobs, To that extent we
have to divorce maintenance from house-
keeping, and operatives should be able to do
small adjustments themselves, and call for
skilled maintenance men only to do the
skilled work and to participate in the main-
tenance work being done. Then alone can
any plan be made.

Reduction in the number of men on the
job is one of the constant practices, because
it has been realised that putting more men
itsell causes complication. With more men
emaployed, the idea that the other man will
take care of the work takes greater root and
is unhealthy. This, however, should not
mean increase of physical work for men.
Inspection records and job study should
simultaneously combine to find methods for
mechanical gadgets and machines to work
under a man's control, and reduce his
drudgery.

Supervision of Work

A big difference in supervision of work
in this country and the West is that, unfor-
tunately, a supervisor here is most of the
time busy in szeing that men do their work.
In industrialised countries, a workman fixed
for a certain job has to do it during daty
hours, and has to work all the time on the
job or has to clear out. He will be appointed
only if he can deliver the goods. The work
of supervision is to make constant improve-
ment in machines, equipments, and, more
important, improvement in working condi-
tions, so that machinery under man’s con-
trol does the work. This important feature
is missing in our supervision here. The
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common man in India has still not developed
independent industrial habits, and needs
more and more guidance, check, and follow-
up. The supervisor also carries his own
weaknesses. All this calls for a funda-
mental reorganisation of the factory system
with each one taking care of his part of the
job. Then alone can preventive or planned
maintenance be successful.

After men, materials are the next
important item required for maintenance.
Among materials, spares are the most im-
portant. In an economy where machines are
all imported, spares have also to be bought
in distant countries. Naturally, we think in
terms of storing spares for a certain period.
But it is not unlikely that very often there
are no elaborate arrangements for proper
storing of spares, and when the spares stored
are required they are found mostly not
usable. Also, at times we know that a
certain part is there, but cannot lay hands
on it when reguired, Then it is not un-
common that the stores have items, but the
users do not know whether they are there
or not. Efficient and even costly storing
services should be at hand for efficient stor-
ing and handling of spare-parts, all under
the maintenance man. As a prominent
American engineer put it: “Even this day
of rising labour and material costs, main-
tenance stores are still neglected. I find
stock rooms being supervised by pensioners
long past their point of usefulness.”

Availability of Spares

In industrialised countries spare-parts
are available, on telephone, round-the-clock.
Still in places where spare-parts of machines
bought from other countries do become a
problem, the worn-out parts are repaired,
In advanced countries, however, the build-
ing up of such worn-out parts has already
become a good technique, It is felr,
however, that built-up worn-out parts arc
uncertain in their behaviour., Thercfore,
unless any emergency really exists, such
parts should not be used very much.

Firms supplying machines generally give
the estimates of life of machines, and the
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likely requirement of spares for a certain
time. Such estimates are based on general
conditions rather than on particular condi-
tions existing in a certain plant. A cold,
dry place may need one kind of preventive
maintenance and spares, but a humid and
hot place may need entirely different spares
and maintenance, If the place is dusty, it
may have more maintenance requirements.
Dust nuisance alone puts us at a compara-
tive disadvantage. The manufacturers may
have in view factories which have no dust
problem, and where the temperature is not
high. Therefore, the recommended life and
period of change should be studied in every
factory, and each factory should develop
a basis for its own use.

In industrialised countries, labour is
costlier than materials and spare-parts which
are obtainable without difficulty. Parts are,
therefore, changed in time, or even before
time, to save costly labour and unwarranted
failure. We have to decide our problems
on the basis of our conditions.

Tools form a very important item in
maintenance. Our hand tool industry has
not developed much. Thus tools still pose
a problem. Also, whatever tools industries
can procure with difficulty soon get lost.
Factories in the USA have a very nice way
of controlling this. There, the man brings
his own trade tools and owns them. When
a fitter is employed, he is employed with his
own tool-box. Loss of tools is unknown,
because every fitter recognises his tool any-
where. Also, as a mechanic gets known by
the type of tools he keeps, every raechanic
tries to keep his tools in a better condition
than others.

In an American factory, one of the
mechanics indicated that his tool-box cost
him about § 500 (about Rs. 2,375),
and he was proud to own it. We, on the
other hand, just have no habits of keeping
tools. Right from the technical institutes,
people selecting a trade should keep their own
trade tools. This will give them the pride
of their prafession, make them more suitable
in their jobs, and help industrialisation.



LN MISRA

The transport of hand tools™is no less
costly. Lot of time is wasted in mainte-
nance men running about from the stores to
the work site for tools in their pockets;
otherwise tools should be carried in a
special carriage.

Three Pre-requisites

Communication is another bottleneck.
For efficient maintenance, the maintenance
man must have the fastest means of commu-
nication. Mechanised transport, telephone,
and radic communication are the pre-
requisites for efficient maintenance. In the
Bhilai plant, wireless telephones on locos
are used. Maintenance men can profitably
carry small transistor sets in their pockets
to keep in touch with the head office
wherever they are. If we want maintenance,
we should have these facilities for our
maintenance men.

Equipment records that accumulate
maintenance costs against each piece of
equipment provide management with a strong
tool to tell when repair costs are excessive.
An American matntenance man says:

“Why does not management do something

aboul some of our equipment? We keep

repairing the same machines over and over
again. Why, 1 bet we have done enough to
some of tbe machines in the last year to pay

for the new ones, or 10 pay for a real repair

job several times Ovcr, It sure does seem

foolish to spend any more on some of this
equipment.”

The answer is that management just does
not know about these maintenance costs,
or it would do something about them. In
Western countries, they have developed an
elaborate system of cost control in regard
to maintenance. They consider

Cost of insurance +cost of maintenanca+
cost of downtime

Ope:ration  cost
as a very good yardstick to know whether
or not maintenance is doing fine,

In breaking down maintenance work in
smaller basic units, it is seen that 30 per cent
of the men are all the time busy opening
bolts and nuts for inspection only. It is for
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... The more highly

mechanised an industry

gets, the more it
needs the advantages
of preventive

maintenance...

such things that job methods and job study
should form a continuous programme to
eliminate extra maintenance. It is also
found that 48 per cent of the breakdowns
in an industry are associated with lubrication.
This lubrication alone, if taken care of, can
save half the unwarranted downtime. There-
fore, the tendency should not be to leave
lubrication to unskilled men any more, but
to put suitable skilled workers on the job.

General experience shows that every
equipment has some tcething trouble for a
ycar or two in the beginning. From then
on is the normal working life—about 235
years—of most of the machines. If at the
end of this period, the machine is not tho-
roughly repaired, it may start showing failu-
res and give troubles. If at the proper time,
the machine is thoroughly overhauled and
renovated, its life can be made longer.

Position in UK

The British Institute of Management
indicated that only 15 years back scheduled
or planned maintenance was not thought
a factor deserving consideration in British
industry. Production ‘somehow’ was the
only criterion. As production increased in
other countries, and competition set in,
England also had to find its own methods to
increase productivity. Now besides regular
inspection, proper records, and study of job
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methods, constant improvements are being
made to keep the wheels of industry running
better and economically.

India is possibly passing through the
stage of infancy where production, not
productivity, is aimed at. In general, Indian
industries feel the same as the British felt 13
years back. In its repert dated Nov. 15,
1956, Ramsey Miller & Co., consultants on
stecl plant maintenance to the Government
of India, indicated that “rcpairs and main-
tenance” were already a problem in the
existing steel plants in India in the private
sactor, and that if the Government steel
plants did not plan in advance, repairs and
mainienance might soon become a problem
in the public sector too. Time alone will
show whether we have learnt by this timely
suegeston.

“Not a Cure-all™

The maintenance function really starts
at the plant ordering stage. Designers and
manufacturers of equipment look to general
mass conditions, and such equipments may
not fit a particular requirement.  Also, they
may not have taken care of maintenance
matters at all for any particular local condi-
tion. This may become a serious situation,
Therefore, all designs. specifications  for
cquipment ordered for the first time, expan-
sion and extension, if any, modifications,
alterations, additions, or deletions all even-
tually pass through the maintenance depart-
meni, so that ali the problems are thrashed
out with it,

The more highly mechanised an industry
gets, the more it nceds the advantages of
preventive maintenance, Costs of main-
tenance of modern equipment are higher.
And cost of dewntime too.  One automobile
plant estimates a penalty of § 3,000 (about
Rs. 14,230) for every minule the main
assembly line is down. In  any plant,
where downtime is important, pr:ventive
maintenance will reduce it. To what extent,
depends of course on what you aim for.
It should also be noted that preventive
maintenance is not a cure-all for cxeessive
downtime or high maintenance cost. If
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a preventive maintenance programme is
to succeed, the administrator must learn
to let economic considerations guide, and
even over-rule, his engineering dictates. Any
good engineer canset up an air-tight preven-
tive maintenance programme aimed solely
at conserving plant and equipment. Ha
might do this at minimum maintenance cost.
But he has got to learn right from the start
to examine the effect of alt facts of the pre-
venlive maintenance programme on manu-
facturing costs. It might be an engineering
folly to let a $500 (about Rs, 2,375) motor
g0 to ruin to keep a whele productian line
going. But if balanced zgainst a loss of
$ 2,000 (about Rs. 9,500) in work-in-process
because of shutdown, it makes common-
sense. This emphasis on economics may
seem a strange approach to what appears
to be strictly an enginezring problem. But
as we get into the mechanics of the pre-
ventive maintenance programme, we will
be faced at every turn with economic decisions
on where to draw the line.

As a young construction engineer, I
was told by my officer, who had spent years
in America, that on any job, services should
be erected first, This should include pipe-
lines, electricity, accesses and appreaches,
and workshop facilities. This not only
helps operation to come up fast when started,
but it also reduces cost in construction. In
our ceuntry, the operating units get ready,
but the services are not touched. Repair
fucilities which should have bzen completed
tirst are not finished even though the main
machines are in operation. These fazilities
are only given sccond priority.  What is the
result? For the first fow moaths, there is
no trouble. When simultancously construc-
tion goes on along with cperation, the
operation surroundings are left dusty,
and machines deteriorate fast. Then the
resources  of spares do not remain suifi-
cient to meet the challenge of the industry
to keep its wheels running. Like the new
car, the damage dore may not bs
repairable in the life-time of the equipment,
and, in any casc, the life of the plant
is affected.



A Matter of “Right

Attitude”

It is the absence of the “right attitude” to preventive
maintenance that is responsible for many difficulties and
handicaps in any industry, according to G Y Mangrulker who
points out that such an attitude can be built up through a training
programime which is related to conditions on the shopfloor.

The best way to ensure the cooperation of those at the lower
level of the maintenance staff is to assure them that flaws
reported would be used for improving maintenance, rather

than to fix blame.

Another way is to tell them, and to show

them, where possible, the harmful effects of negligence.

GY Mangrulker

rODUCTION 15 the result of a team-work
between the operation and the main-
tenance staff, and depends as much on the
technical competence of the men as on their
attitude to work. The maintenance engineers
have to keep the equipment in running order
to ensure uninterrupted production.  The
technical people engaged in maintenance work
acquire their knowledge and skill at technical
institutions, Yet, experience shows that
while one shop is maintained in tip-top
condition. another is constantly suffering
from breakdowns and hold-ups on account
of machinery failure. Thus, it is not ahvays
the lack of technical skill, but the absence of

Staff Training Officer, Tata Iron & Steel Co. Ltd., Jamshedpur

the right atritude that is responsible for
indifferent results, :

All maintenance is preventive. But the
term ‘preventive maintenance” has been deli-
berately coined in order to focus atiention
on the fact that something has to be done
before the machinery comes to a standstiil
due to some fault which could have been
detected earlier, No maintenance engineer
likes to sit back and wait until a bearing burns
down or the coupling bolts shear off. Yet,
there are plenty of instances wherc these things
happen, and everyone rushes to the scene
to rectify the defect and restore production.

619
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There are cases where similar defects
occur time and again. It is not the technical
incompetence, but a lack of the right attitude
that is responsible for such cases. The right
attitude can be built up, to some extent,
through a properly devised training program-
me which is not theoretical, but is related to
conditions on the shopfloor.

1t is not, however, suggested that break-
downs can be entirely eliminated. In shops,
whichemploy heavy or fast-running machinery,
a few mishaps are bound to occur. But the
question, by and large, is whether the system
of maintenance is such that premature failure
of parts does not take place, or the defect
does not go unnoticed by the maintenance
staff, while there is stifll time and opportu-
nity to rectify it and prevent an interruption
of production. This, in substance, is the
preventive aspect of maintenance work.

Vigilance is the keynote of preventive
maintenance. It is different from a planned
inspection which follows a set schedule.
Vigilance is a constant alertness which makes
it possible for the maintenance man to spot
things that are not quite all right. A vigilant
maintenance engineer will not fail to notice
anything that is out of rhythm on the shop-
floor. Take for instance the sound of machi-
nery. The humming of a generator in a
power house or the vibrations of a heivy
duty hydraulic pump have a rhythm about it.
The moment there is something wrong with
it, the rhythm gets destroyed, and gives a
sort of a caution to the engineer, Something
has to be done right away, or soon enough,
to prevent further damage, and an eventual
breakdown,

Safety Factor

Nothing really breaks down all of a
sudden. Every equipment has a sufficient
factor of safety allowed in its design. The
fault develops over a period of time, and the
engineer, in most cases, gets a fair chance to
do something about it. For example, a
tilting table in a mill used to operate errati-
cally, The engineer got suspicious about it
and, on investigation, found that the liner on
one side was missing. The defect was rectified

“RIGHT ATTITUDE”

as soon as he could get the equipment down
for a few hours. A reversing shaft jerked
very badly. The jerking gradually increased.
The fault was located in the coupling. Th:
bolts had worn out, and the holes elonga-
ted. A long shaft caused knocking at a
bearing, and the bracket on which the bearing
was supported had started shaking. A close
inspection revealed that the white metal in
the bearing had worn down to such an extent
that the buckling of the shaft under its own
weight and loss of alignment had resulted in
violent knocking. These faults were rectified
because the engineer was vigilant and located
the root cause of the trouble. Otherwise,
each of these cases had the potentinl of a
total breakdown which would cause a loss of
working time and valuable production. Heat,
smoke, discolouration, non-uniform wear,
etc., are some of the indications of impending
trouble. Looking out for symptoms and
doing something about them is a matter of
attitude which every maintenance man has
to develop.

Inspection is important for proper
maintenance. Entrusting it o persons other
than those responsible for the maintenance
of equipment can only lead to bickerings, and
the development of a tendency to pass the
buck. The maintenance man’s argument
that he is so busy, that he has no time for
inspection, is futile, because, inspection is an
integral part of maintenance; and who gets the
blame anyway if something goes wrong for
lack of inspection? Inspection revcals un-
due wear and tear, cracks, gaps between
matching parts, faulty alignments, abuse of
equipment, etc., and makes it possible to take
corrective action before a major breakdown
occurs. The time and energy spent on inspec-
tion is, therefore, well-rewarded. All main-
tenance men from the engineer down to the
fitter have to bz inspection-conscious, so that
each does his part, reports are checked, and
action lined up according to priorities.
People, especially at the lower levels, are
reluctant to inspact and report. The absence
of a ladder, insufficient light, lack of a small
tool or gauge is regarded as a sufficient excuse
for ignoring to do what may later result in
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much running about and downtime of plant.
The best way to ensure their cooperation is
to provide these small conveniences, and to
assure them that flaws reported would be
used for improving maintenance, rather than
to fix blame.

Another way to enlist the cooperation
of the junior-levels of the maintenance
staff is to tell them, and show them,
where possible, the harmful effects of small
neglipence. Even an important thing like
lubrication is taken lightly, and they
seem to think that the foreman is fussy
when he insists on a proper grade or
quantity of the lubricant. Quite a few of
them are ignorant of the long-range
significance of small acts of commission and
omission. Many of them have never been
told what it means in terms of production or
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money, if a certain cquipment remained idle
for so much time because of a breakdown.
The habit of watchfulness, inspection of
equipment, and detection of snags as a con-
tinuous process should be built into one’s
attitude. If men are asked to fill 2 number
of forms and printed reports, the whole thing
may soon get reduced to a drill which is
followed mechanically. The form-filling may
become an end in itself rather than an instru-
ment for initiating action. Of course, in
some cases, forms and written reports are
essential. and should be insisted on. But
they must be limited to the bare minimum.
Maintenance supervisors, and for that matter
any supervisor on the shopfloor, abhor
filling in of forms or writing of reports.
Many forms become superfluous anyway,
once the maintenance staff develop the right
attitude of looking at their job.

Efficiency ...

THYS .
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All office designers agree that a clean desk suggests efficiency, and they
outdo themselves to preserve the uncluttered look.—ELAINE KENDALL in
The New York Times Magazine



Right Standard of

Maintenance

The only way to keep costs of maintenance
under control is to make an effort for
better maintenance of equiprnent, and
thereby to reduce machine failures and plant

stoppages. GS Sanders, who emphasises

here the need for the right standard of
maintenance of a manufacturing plant, suggests
two approaches if analysis of costs and

other evidence reveal a standard of

matntenance that is too low.

GS Sanders

HE STANDARD of maintenance of a
manufacturing plant can only be defined
indirectly, and yet it is important to appreciate
how vital it is to establish the “right” standard
—not too high—or it will cost too much,
and not too low, or production losses will
exceed the savings in maintenance costs.

To define the standard of living of the
population of a country to a stranger, it is
necessary to quote a lot of facts such as
average income per head, nature of economy,
and indigenous products. Even then, to
make such facts meaningfyl, the listener
must know many other background facts

Senior Partner, Urwick, Orr & Partners Ltd., London

such as climatic conditions and standard of
education. Much the same is trus of the
standard of maintenance, A large number of
relevant facts—production loss due to break-
downs, inherent reliability in plant concerned,
age of plant, working conditions, running
hours, amount of stand-by equipment, etc.—
must be known in order to define the
standard of maintenance. As this is not
casy to assemble in the mind into a
cohcrent whole, an alternative approach is
suggested below,

In most plants there is some kind of prime
document recording all the tasks undertaken
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by the Maintenance Department. This may
be a job ticket, an instruction sheet, or
a requisition, Whatever it is—and assuming
it records the man-hours expended on
execution —collect all these documents over a
fair period, say three months, and analyse
them as follows:

1. Extract all those that refer to
alterations, additions, and new construction,
besides those that cover plant removal and
installation. None of these, however, truly
represents mainfenance costs.

2. Next extract all those that refer to
buildings, land and site, as these are not
directly productive assets.

3. Classify the
categories:
a. Preventive maintenance;
b. Plant overhaul;
c. Plant repairs; and
d. Attending to breakdowns.

remainder into four

The ratios which these four categories

bear to each other can be very revealing

indeed. If there is a preponderance of
“attending to breakdowns,” it is probable
that the standard of maintenance is low, and
that more money should be spent on preven-
tive maintenance and overhauls. If, on the
other hand, attention to breakdowns costs
very little, the standard of maintenance is
high, but may be too costly. Though it is
difficult to prescribe a yardstick of what the
ratios should be, because conditions and
plants vary so much, I would expect these
ratios to be reasonable:

a. Preventive maintenance 10—20%
b. Overhauls 30—509
c. Repairs 30—50%

d. Attendingto breakdowns 2— 89

Two Approaches

In stating the foregoing thesis, it is assumed
that preventive maintenance covers (a)
oiling and greasing, (b) routine cleaning and
adjusting, and (c) routine examination and
testing. “Overhauls™ cover the stripping,
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reconditioning and assembly of productive
plant at predetermined intervals. “Repairs”
refer to the repairs of damaged or worn-out
parts revealed as a result of a routine exami-
nation or test. ‘“‘Attending to breakdowns”
refers to the time spent on repairing an
unexpected failure.

It is sometimes difficult to distinguish
between repairs and breakdowns. *‘Repairs™
occur when the remedial work can be under-
taken at production convenience, and “atten-
ding to breakdowns” when the work almost
inevitably must take place at production
inconvenience,

If the analysis and other evidence reveal
a standard of maintenance that is too low,
what can one do about it? An attempt can
be made to foresee trouble and putit right ata
convenient time, preferably before it causes
more trouble or loss. There are two ways of
going about this:
1. List every part or sub-assembly of the plant
item concerned, and estimate its effective <life”,
Then proceed to establish procedures that
ensure that the part or sub-assembly is
replaced by a reconditioned unit before its
life gets expired: and

2. Establish examination procedures under which
every plant item is critically examined at
regular intervals and action to replace or
repair is only taken when such examination
reveals a need.

In general, the first approach is essential
when safety is concerned, such as for lifting

+++ Establishment of examination
routines has many practical
advantages to commend it under
normal factory conditions. ..
Mate-

rials and spare-parts need

It is less costly in labour.

not be acquired unnecessarily ...
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tackle in the factory or transport outside
{e.g., aircraft). It tends, however, to be
expensive where there is no such consideration
as inevitably the values of “life must be
underegstimated until a lot of experience has
permitted some accuracy in the assessment.

The second approach, viz., establishment
of examination routines, has many practical
advantages to commend it under normal
factory conditions. It is less costly in labour.
Materials and spare-parts need not be acquir-
ed unnecessarily, and skilled examiners can
forecast the work needed at the next regular
overhaul with considerable accuracy.

In the normal manufacturing plant, it is
usual to employ three kinds of examiners,
viz., mechanical, electrical, and civil. For
each major item of plant, examination speci-
fications must be written. An example is shown
in the Appendix, Although examiners are only
intended to examine and report, it would
be ridiculous to carry this to the extreme;
hence it is usual to include the instruction—
“Repair any minor defects that would take
15 minutes or less and require no material.”

Each examiner should be given a weekly
list of examinations due, and he must be able
to refer to the relevant specifications. His
reports should be simple and comprehensive.
Often just ticks or crosses against a list of
checkpoints will suffice.

Each examination specification should be
given an availability code, according to the
nature of the work. For example:

A = Canbe done at any time without stopping
production,

B = Requires a brief stoppage that can be
arranged at shopfloor level.

C = Requires a long stoppage that must be
prearranged between maintenance and
production.

When writing specifications, the more that
can be categorised A, the better, Also,
examiners can use their time effectively by
filling in with category A work between the
prearranged B’s and C’s.

f  Unless the plant concerned is already at a
high standard of maintenance, the effect of
introducing examination routines will be to

bring to notice a large amount of overdue
repair work. The immediate effect of this
will be to increase maintenance costs until
such time as the standard of maintenance is
brought up to the level implied by the exami-
nation specifications. This abnormal main-
tenance cost must be foreseen, and plans made
to deal with it. If all goes well, however,
the maintenance costs should eventually fall
to as low or a lower level than they were
before whilst maintaining a higher standard
of maintenance.

APPENDIX
Examination Specification

Equipment: Soaking Presses Job (Grade: Mechanical

Examiner
Spec. No.
and Operations Availability
frequency code
MS82/IB  When soaking bath is B
Monthly empty, clean encrusiation

and surplus grease from
vicinity of glands and from
conirol gear.

Inspect the following:

1. Main ram gland for
leakage.

2. Return ram gland for
leakage.

3. All parts of ram cylin-
ders and hydraulic sys-
tem for leakage.

4, Control valve plungers
to ensure they are free.

5. Press plates for broken
or damaged plates.

6. Chute and back plate for
damage.

Repair any minor defects
that would take 15 minutes
or less and require no mate-
rial,  Report all defects
found, Operate ram and
apply ram dressing to sur-
face of ram between the
two glands. See that both
rams operate freely with-
out chatter. Report if chat-
ter is present even after
applying dressing. Leave
press with ram retracted.



Purpose and Economics
of Maintenance

Machines form the most important wheels of
industry, and their better maintenance
will certainly lead to their better utilisation

and longer life.

The author of this

article makes a vigorous plea that industrial
managements in India should recognise the
vital role of preventive maintenance, and

recommends to them a number of ways by

which such a programme could
be implemented.

Shantilal J Jain

ILL the ’forties of this century, the

equipment and machines in many indus-
trial establishments in India were of slow
speed, sturdily built, older design, with
fewer sophisticated controls. To begin with,
these equipments were installed by foreign
or company’s commissioning engineers,
and operation and maintenance personnel
actually got trained on the equipment it-
self. Sometimes when the equipment could
not stand the operation or maintenance, it
would stop and then undergo breakdown or
emergency repairs.

The equipment and machines imported
these days are designed to work at much

Deputy Director, NPC, Caleutta

higher speeds, and have more precise design,
lesser safety factor, greater mechanisation,
and sophisticated electric, electronic, and
hydraulic controls, If these machines are
operated and maintained in the same old
way, they break down sooner and remain
idle for a longer time. This would result
in the locking up of scarce capital resources,
and hold up production and subsequent
operations, increase consumption of spare-
parts, and require more maintenance per-
sonnel working without a thought-out plan
at hectic speed and pressure. These factors
tend to reduce the volume of production
due to decreased utilisation of costly
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machinery and using of more spare-parts,
etc., thus pushing up upit costs.

Cost-conscious managements, therefore,
thought about preventing such mishaps by
gearing up for preventive maintenance Or
planned maintenance (terms recommended
by the British Standards Institution). Any-
one can appreciate the significance of pre-
ventive repairing, because production and
services are disturbed when equipments go
wrong. Preventive repairing seems to have
been practised since olden days. However,
it was only recently that preventive main-
tenance was introduced in industrial enter-
prises as a systematic and economical con-
cept. The idea was first put forward in the

USA, =zs a plant management method,
around 1925. Since then it has been greatly
popularised, accepted, and implemented

in  the industrially advanced countries.

PURPOSE OF MAINTENANCE

The concept of preventive maintenance
is gaining acceptance in bigger plants, like
steel, and is being applied in continuous
process industries, like oil refineries and
engineering industries. But the concept is
yet to be sold to and accepted by a majority
of industries, if the cost of production is
to be brought down and prices reduced.

Scheduled and preventive maintenance
can stabilise production, cut maintenance
costs, and drastically reduce emergency re-
pairs as shown in Fig. 1. But this cannot
be achieved without a systematic proce-
dure. Just as with method study-—an im-
proved method can be used to produce
more units, with lesser effect—so also with
systematic  preventive maintenance more
machines can be made available and kept
running at an acceptable standard, with
lesser maintenance effort. In such cases,
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maintenance and operation staff keep the
machines under their control rather than have
machines control the maintenance and ope-
ration personnel. This requires periodical
inspection of machinery and equipment to
discover conditions which may lead to break-
down and interruption of production, Also
it requires adjustment of equipment and
repair of defects even when they are of a
minor nature.

In many cases, this may require a
planned shutdown of the machine or equip-
ment for some hours or days, to make the
machine fit for an anticipated period of
running, This is regularly done for aircraft
or railway engines, and is also made obli-
gatory as passenger safety is involved.
But some managers or production personnel
do not permit planned shutdown of machines
or equipment for inspections or minor
repairs, on the plea that “production will
suffer,” and ultimately the “production does
suffer”—for a much greater length of time
and with no warning—when the bearings
seize or some components fail or break or
the quality deteriorates.

Maintenance Costs

Preventive maintenance is thus an
exemplification of the saying, “A stitch in
time saves nine.” It is like preventive
medicine for equipment under which periodi-
cal medical examination (inspection and
examination) and early medical treatment
(early upkeep) are done. Naturally, pre-
ventive maintenance involves expenditure
and the more advanced prevention is given,
the higher the maintenance costs. Hence,
if ‘preventive’ is too much emphasised, ail
kinds of equipments will be repaired before
they break down, and with maintenance cost
mounting to a large sum, there is a fear of
over-maintenance. Maintenance is not an
end in itself, but a means to advance the
economic merit of the equipment. So it
requires categorisation of equipment, and it
is economical to do preveniive maintenance
to that equipment, where the loss resulting
from lowering of equipment performance
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' A novel
technique of
productivity

So far scientists have been thinking
that productivity is limited by the recep-
tivity of the human mind in respect of
stimuli from the external world. In this
analysis, however, the sub-conscious mind
has been left out of account.

According to a Moscow Radio
broadcast, eight Russians, considered in-
capable of learning a foreign language,
have mastered a year’s course of Enplish
within 19 nights, while actually sleeping!
All this time gently whispering loud-
speakers were pouring into their sub-
conscions minds the intricacies of the
English language.

The man-in-charge of the experiment
says that the chief aim was to explore the
limit to which one can charge the human
memory: “‘These limits proved to be
wider than could be expected,”” he said.
If so, infinity is the limit of productivity.
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or deterioration of equipment resulting from
breakdown or mterruption is larger than the
expenditure on preventive maintenance, On
the contrary, if the loss is smaller, preventive
maintenance is uneconomical, and break-
down maintenance will be more economical.

This should remove the common
misconception in many minds that all the
equipment has to be covered by preventive
maintenance procedure, and that this task is
never attempted as it is naturally assumed
to be improbable and uneconomical. The
examination of each equipment for its
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effect on quality, effect on delivery schedule,
effect on safety and morale of employees—
all these factors are to be evaluated to cate-
gorise equipments in categories like critical,
semi-critical, and non-critical. Accordingly,
an approprate degree of preventive main-
tenance with equipment standard, operations
standard, inspection standard, lubrication
standard, and spare-parts consumption
standard, can be applicd.

The repair limit is determined by
considering the balance between the decrease
of profit-making ability of the equipment and
the cost needed for its rehabilitation (Fig. 2),

same as the profit-making ability. When
the equipment becomes so inferior that no
repair of it can effectively be made, then
that condition is referred to as a mishap,
Preventive maintenance is the activity to
eliminate such mishaps. In one company,
such a mishap did occur in an important
equipment, and while the Board of Direc-
tors had decided to scrap it, the maintenance
department asked for a planned shutdown
of 10 days which was finally agreed to. In
this shutdown, with previous planning, the
whole equipment was reconditioned, repai-
red, and brought to a much higher and stable
level of efficiency. The equipment thus
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earned for the company profit in place of
the regular loss for years.

13 Steps Suggested

Our industries can be geared to
implement preventive maintenance, if steps
are taken to do the following in a systematic
manner:

(1) Arousing consciousness of top management
towards preventive maintenance for giving adequate
support to maintenance organisation.

(2) Fanmiliarising the production personnel with
the concept of preveniive maintenance, and giving
them responsibility of routine maintenance.

(3) Training of operating staff in proper methods
of use of equipment, conirols, and behaviour of
equipment,

(4) Training of maintenance staff in proper
maintenance methods for mechanica_l, electrical,
electronic, hydraulic and instrument maintenance,

(5) Categorisation of equipment for application of
various grades of preventive maintenance,

(6) Formulation of inspection check-lists,
recording  of performance of machines and
formulation of performance index or productivity
index, where possible.

(7) Co-ordinated and timely lubrication schedule

with * responsibility of lubrication allocated to
designated personnel,
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(8) Measurement and quality control over
spare-parts—made in own works or purchased from
outside—and supplies.

(9) Classification and standardisation of spare-
parts—spare-parts inventory control,

(10) Analysis of delays by causes and rectifications,
improvemenis devised so that such delays are
prevented or reduced in future.

(11} Maintenance planning to be done before a
maintenance job is undertaken to co-ordinate avail-
ability of equipment, components, spare-parts, sup-
plies, proper methods, tools and tackles, instruments,
safety appliances, and maintenance personnel of
various trades. For costly jobs, the Project
Evaluation and Review Technique (PERT) can be
gainfully employed.

(12) Consulting the maintenance department when
purchasing new equipment.

(13) Keeping proper records and con:rol to show
real maintenance costs—thuys evolving “equipment
replacement policy™ also.

The National Productivity Council has
been running courses on preventive main-
tenance for the benefit of management,
operation and maintenance personnel, with
the conviction that better maintenance of
machines will lead to thejr better utilisation
and longer life. This will lead to higher
productivity from the existing equipment,
and help in bringing down prices,
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the point of view of forward planaing.
on Economic and Social Problems”®
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Operational Research

Studies on the trend of productivity in different industries

A Ghosal, writing on **Operational Research
in the Economic Times, says: “From my ex-
ploratory studies in various industries, it appears that during the period 1951-59,
a substantial improvement in labour productivity, as measured by man-hours spent
for producing one unit of production in industries like cotton textiles, iron and steel,
general engineering, chemicals, cement, ceramics, vegetables, oils, glass, and sugar,
has been experienced—in some of the order of 100 per cent or over during the period
under review., If we define capital productivity as the ratio of value added by manu-
facturer to the productive capital employed, we do not find an improvement in most
of the industries, especially because there is an
ment and production in any industry. N

evertheless, the stady of productivity from
the operational research standpoint provi

des a great scope for research,
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Maintenance Personnel
& Their Training

PREVENTIVE maintenance is only a systematic
approach based upon the commonsense
principle of taking care of equipment in such
a way as to prevent premature breakdowns or
failures. If the scheme is to succeed and
produce results, the proper ground has to be
prepared to ensure its full implementation.
Maintenance is always a team-work. The
essential pre-requisites for the success of any
preventive maintenance scheme are:

1. Proper personnel policy—men  with  good
know-how and facilities for improving theit
knowledge are essential since much of the work
in preventive maintenance has to be shared
even by the lower ranks;

2, Proper egquipment policy—proper purchases,

standardisation, procurement of spare-parfs,
elc.;

3. Praper ancillary services—like spare-parts from
shops, siorage space, lubricants, transpert
facilities, etc.;

4, Proper management artitude—delegation of
power to supervisors on the shopfloor to take
suitable action, correct appreciation of the need
for proper maintenance  vis-g-vis  good
production, need for proper replacement
programme, etc.; and

5. Proper training pollcy—to ensure that the
supervisors are fully equipped for the intro-
duction of the preventive maintenance scheme,

To ensure that all the above pre-requisites
are created, the following procedure may
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Vigilance is the keynote of preventive maintenance. This calls for a properly devised
training programme as in the Tata Iron and Steel Company, Jamshedpur, which consists of 11
sessions during which the philosophy of preventive maintenance is rubbed in at every point. In
Session I, the management representative introduces the subject; the trainer then takes over,
puts the group at ease, and discusses every problem threadbare against actual experience, and
in the context of what is laid down in TISCO’s Manual on Preventive Maintenance. Session a
is devoted to examining the problem, and how to make plant workers and supervisors inspection-
conscious, The Inspection Report Form is discussed in detail, step by step, at the next
session. The subsequent sessions go over the Questionnaire on Lubrication, Equipment Records,

Job Plapning Sheet, the
taken out on plant visits.

Delay Analysis Report, etc., and, in between, the trainees are also
Here is a complete resume of the invaluable 7/SCO experience in

the field of preventive maintenance as embodied in the Manual*.

be adopted in launching a preventive
maintenance project:

1. Management seminar (one session):
This should be attended by top management
officers and heads of the production, main-
tenance, and service sections. The idea is
to give them a correct appreciation of what
preventive maintenance means, and what
help they could render towards its success
by adopting a correct and consistent policy.
The Chief Maintenance Engineer may give
a short talk covering the main aspects of
preventive maintenance, and the facilities
needed for implementing it. A discussion
may follow the talk to promote beiter
understanding.

2. Appreciation course (three sessions):
This course is to be given to the departmental
heads and senior production supervisors
of each department. The objective is to
pave the way for proper atmosphere in each
department for  the introduction of
preventive maintenance.

Session 1—TEvolve the four-step method.
Session 2 —Discuss card thoroughly.

Session 3-—Discussion on the implementation
of preventive maintenance,

*For reasons of space. however, Productivity had
to telescope through several passages of routine
instructions, etc., contained in the Aamual.
an attempt has been made to run together the
material, and reduce the inconsecutiveness (o the
minimuom.

though-

3. Detailed ftraining for maintenance
supervisors of each department (one week’s
duration): The detailed training covered by
the TISCO Manual is to be given then to the
departmental maintenance supervisors cover-
ing all levels. Have plenty of examples ready,
drawn from the industry or departments
concerncd, so as to bring conviction to the
group members.

As production techniques are improving
with theintroduction of automatic and labour-
saving devices, the maintenance of equip-
ment has assumed great importance. The
equipments of today require more skilled
attention and planned maintenance to ensure
their efficiency. Inevitably, the cost of main-
tenance and its proportion in the cost of a
finished product is going up owing to higher
costs of replacements and wages of highly-
skilled personnct, The only way to keep
costs under control is to make a concerted
effort for better maintenance of equipment,
and thereby to minimise equipment failures
and plant stoppages.

In recent years, our concept of main-
tenance has undergone a thorough change
from one of aitending to breakdowns to one
of preventing them alt-gether. This is the
principle on which the programme of pre-
ventive maintenance has been based. The
programme seeks to cut down plant stoppages
and delays thus making the equipment
available for production in a trim, well-
maintained, and trouble-free condition. This,
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in turn, helps to cut down costs in the long
run. Let us examine the facts:

In the blooming mill an hour’s delay will
cost 100 tons of semi-finished steel, i.e.,
about Rs. 20,000. In coke ovens, one hour
of hold-up may affect one battery or more.
Fourteen ovens-hour may not be pushed.
This affects the units consuming coke oven
gas. It affects the schedule of heating in
coke ovens itsclf, and the quality and quan-
tity of coke produced. In blast furnaces, one
hour of delay may again mean a serious
loss—amounting to 35 tons per furnace,
This, in turn, affects the blast furnace
gas-consuming units.

The cost of breakdowns in an integrated
plant like TISCO’s can be very serious, since
a breakdown in one unit sets a chain of hold-
ups elsewhere. Apart from the loss to the
company, let us look at the effect on the main-
tenance people, Your experience would tell
you that in all cases of breakdown, every
minute counts, and you arc standing as if
on the razor's edge, working under duress,
forced by circumstances to finish a job
quickly semehow, about which you are not
perfectly happy. At times you are not
fully sure that a similar breakdown may
not recur. It is true that  proper
preventive maintenance will result in more
production at less cost, and of better quality.
All breakdowns do not occur suddenly,
Often, they give sufficient warning in the form
of noise (knocking), heat (bearings), improper
sections (bearings being loose), erratic opera-
tion (no liner), etc. Could they have been
taken notice of by some one?

Creaking Sound

It is true that there are so many
difficulties and handicaps. That is why pre-
ventive maintenance rtequires a proper build-
up of attitude towards the maintenance of all
equipment. The very word ‘maintenance’
means proper maintenance of the equipment
without allowing it to break down.

Some creaking sound was heard one day
in a transfer car which was hauled by a wire
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rope attached to its ends. The rope passed
over two pulleys fixed on brackets at the ex-
treme ends of travel. The transfer car could
be moved in both directions by reversing
the motor. Thinking that the sound must
be due to lack of lubrication, the Mistry had
asked the oiler to put some extra grease in the
axle-box., i

In a week’s time the transfer car got
derailed, and, on inspection, it was found that
the flanges of a pair of diagonally opposite
wheels had worn out badly and had caused the
derailment. The foreman found that the
uneven wearing of the flange was due to the
pull on the car being oblique and not straight.
He examined the pulley at one end of the
travel, and saw that the pulley was fitted with
the hub on the wrong side’

When this equipment was newly installed,
one of the brackets for the pulley was not
properly grouted, having been shified off the
centre in order to suit some changz made in
the power rail system by the electrical people.
Since there was no time to dig out the founda-
tion, it was decided to make some modifica-
tion in the pulley. A hub was welded on
one side to bring the pulley in alignment.
Though this change was later incorporated
in the drawing, it was known to the foreman
only. During the years of operation, the
pulley was changed twice. The last change
took place when the foreman was away, and
a Mistry had supervised the job.

Inspection of the job just when it was
completed could have revealed the wrong
fitting of the pulley. This would have helped
in taking action in good time. Also, had
the foreman explained to the men corcerned,
they would have kept a record either in the
logbook or in their minds as to what special
points were involved in this particular job.

This leads us to a general plan of work
which can be summarised in these following
four steps:

1. Plan,
2. Inspect,



MAINTENANCE PERSONNEL

3. Take action, and

4. Maintain.

Planning: Planning is the keynote of any
effective preventive maintenance scheme.
The card relating to planning suggests:
Plan overall scheme for men, materials and
machinery.

What do we understand by overall
planning for men? Proper men with tech-
nical know-how are essential for the success
of preventive mainte-
nance. In most cases,
on-the-job training
helps a good deal to
achieve this. Each man
should know what he
has to do and how.

What do we under-
stand by planning for
materials?  Requisite
material like spare-
parts, tools, cupboards,
tool-boxes, inspection
forms, etc., should be
procured by planning
well ahead.

What do we under-
stand by planning of
machinery? Right from
ordering an equipment
to installing it should be well-planned.
In addition, knowledge about machinery,
through drawings and other information,
should be made available to all concerned
and kept in order.

Planning must start at an early stage, and
continue at all stages, By planning one can
visualise every item in the overall picture and
be prepared for any eventuality. In addi-
tion, work goes on according to schedule,
costs less, and reduces the rushing about.

Inspection: Inspection seeks to bring
out defects, maladjustments, undue wear and

.Each man should know what
he has to do and how...
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tear, cracks, etc., before they cause break-
downs. Inspection is a vital function of any
organised programme of preventive mainte-
nance. It has to be exhaustive, properly
planned and diligently carried out. The success
or failure of preventive maintenance will
depend on how effectively and accurately
inspection was carried out. In order to
make inspection effective, the obvious ques-
tions to be considered are: What?, How?,
How Often?, When?, and By Whom?

Let us see which are the items that can
be inspected by visual
or external inspection
(while the machinery is
running),

Can you point out
some of the items?
(Vibrations, abnormal
sounds, wear and tear,
slackness, heat, smoke,
colour, too much gap,
etc.) Let us see how
we can distinguish some
of these faults. (Use
tape recorder and play
each noise or sound
due to crack, loose nut,
loose mesh, etc.,, and
ask group members
to diagnose the trou-
ble.) Sound is omne
of the indications of
soundness. A break in the rhythmic sound
might mean something significant...A clean
equipment and surroundings enable a main-
tenance man to do a better job. The
question “How?” includes all this. He
can improve the facilitics in order to make ths
inspection easy and, therefore, more effective.

There may be many difficulties in getting
a shutdown agreed to. Production super-
visors may require the crane at the same time.
Here is a small situation:

You require the equipment to be
shut down for half an hour. Production
men are not willing. Have you any
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views on the approach to be made
in such a case? Let us have some role-play.
Who will play the role of maintenance
supervisor? [t will be the production
supervisor.

The next question is By Whom?" Who
should do the inspection?—ihe maintenance
man or an outsider? It is always better
that men on the job inspect their cquip-
ment, because they know it better. They are
also in a better position to do somcthing
about the faults detected, viz., lubrication,
tightening up, etc. An outsider may net be
equipped for all this.

But will our men do the inspection
objectively and critically? Will one eriticis:
one’s own job? (It is human nature not to be
too self-critical. Henceno. This should be
discussed.) Then how to bring about that
awarcness? How can you bring about the
conviction necessary for diligent inspection?...
It helps if the foreman sets an example of
deliberately inspecting things regularly and
bringing to the notice of men in the section
any lapse in their inspection.

The next point is “Make note of all
findings. Do not rely on memory.”" In other
words, there should be an “‘Inspection
Report.” Is it necessary? Inspection reports
are necessary as a guidance for future action
or reference. Will our men be able te fill in
such reports? Initially our men may have
difficulties in noting down things. But
they should be helped and encouraged.
Symbols, etc., may be used to avoid lengthy
writing.

Planging of Job

What do you mean by planning the job
itself? The sequence of operations of a job
is to be analysed, time schedules fixed for
each phase of the job, and arrangement of
tools, tackles, spare-parts and different ser-
vices made. Some preliminary arrangements
may be made, viz.,, easing out rusty bolts,
cutting out concrete to cut down time of
repair, preparing and erecting a scaffold,

etc. Proper planning of a job enables one
to be prepared for all eventualitics.

If inspection reveals some  bad
workmanship, lack of attention, etc., then
action includes correctly instructing the men
concerned to prevent recurrence of the fault.

You will all agree that a stitch in time saves
nine. This point is illustrated in tae case
narrated below:

A particular shaft had a CI pedestal bearing of
117 thick shell, with a white metal lining of 5/8”
thickness. The bearing ring was lubricated with oil.
The pedestal bearing was at a height, and covered with
dust. Visual inspection was diTicult because of
inaccessibility and poor lighting.

One day the [ubrication Mistry reported to the
General Foreman that the bearing was quite hot.
Since the General Foreman had no spare ready, but
had ordered for one in the shops, he asked Lis chaser
to gect the material soon, so that the bearing could be
changed. Meantime, he asked the Mistry to put the
compressed air hose over the bearing.  But within the
next 24 hours the breakdown occurred when the bear-
ing suddenly fell down in two pieces. Luckily no one
was hurt.

Investigation showed that the white mefal was
all worn out, and the oil ring had broken into pieces
inside, and even the 1} thick casting shefl had been
reduced to 3”7 at the bottom where it rubbed with
the shaft and finally broke. The shaft was also so
much worn out that it had to be changed. Since a
new shaft had to be forged and o new bearing made
ready, the equipment was down for nearly 36 hours
resulting in a considerable loss of production.

Hosw was this breakdown caused? Could
this have been avoided?

In earlier sessions we discussed the first
three steps. Now we shall discuss the fourth
step. A simple case is narrated below:

In a particular equipment, grease to a ball-bearing
was fed through one end with the grease  gun. There
was a plug on the other side and against iLs pressure,
the grease went to the bearing.  Though the grease was
fed in regularly, the bearing failed once.  On inspec-
tion, it was seen that there was no grease in the bearing.
The foreman felt that the Iubrication Mistry was slack.
The Mistry was quite sincere, and felt sore ebout the
foreman’s attitude. Sinee there was no sparc bearing,
the cquipment had to  be shut down for quite some
time. As it affected production considerably, quite
a hue and cry was raised. On further investigation
it was found that the plug on the other side of the
bearing was missing, having fallen off due to jerks.

e e
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...Lubricants are the blood stream that maintain

the life of moving mechanisms,

With the right

type of lubricants, and dependable men and

methods of lubrication, and feeding correct

quantities at regular intervals ... half of the

maintenance failures

Thus all the grease used to get wasied. Whenever
the men complained that the equipment was running
heavy, the Mistry used to pump in exira grease. The
old plug was found out. 1t had worn-cut threads,
That was why it had gone locse. A new plug was
fitted. Since then there was no further trouble with
that bearing.

Have you any comments to make on
this? How was the breakdown caused?
Now let us Jook into the card. The card
suggests: Watch performance; Is that

necessary ?

Correction of Faults

Initial check-up on performance will
enable one to correct small faults which, if
left to a later date, may prove too costly.
The next suggestion is: Check frequently.
This means continuous follow-up and cor-
rection of small faults. Routine maintenance
is always complementary to any effective
scheme of preventive maintenance.

The next suggestion is: Follow
Iubrication schedule. Ts that important?

Lubrication is the most important aspect,
though least cared for, in any maintenance
system. Lubricants arc the blood stream
that maintain the life of moving mechanisms.
With the right type of lubricants, and depen-
dable men and methods of lubrication, and
feeding correct quantities at regular intervals,
it is estimated that half of the maintenance
failures can be prevented. We consume
quite a large quantity of lubricants, costing
nearly Rs. two lakhs every month, But

the

can

be prevented...

high consumption is no proof of proper
lubrication of equipments.

Too much of lubrication may result in
clogging in addition to being wasteful. Too
little is, of course, dangerous. Here again
much work has to be done to make our
workers lubrication-conscious,

In spite of all care, some breakdowns will
still occur. When a breakdown occurs, the
primary aim of any maintenance supervisor
should be to restore the plant to
normal operating condition as quickly
as possible. The jobis not over unless a
recurrence of the breakdown is prevented. An

Lererssrs P

‘ith Whale @il

In primitive days, prior to the discovery
of petroleum, people in India used to
lubricate their machines, tools, and
accessories with whale oil and other oil
substances. Today, lubricating oils ex-
tracted from crude oil have replaced all
such diverse products, and their uwse is
confined not only to widespread industrial
and automotive application, but has be-
come an integral part of the household
affairs of human beings.
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example where a breakdown used to occur
repeatedly is cited below:

In a reheating furnace, the top roof bricks as well
as side-walls used to fall down quite often apparently
due to the charging crane damaging them. Many a
time the crane driver was charge-sheeted, but there was
no improvement. Due to the frequent breakdowns of
the furnace the production of the shop was hampered.
When the problem was scrutinised thoroughiy, it was
found that the crane driver had perforce to charge
and draw from the furnace with the full gas on, and
hence he could not see the side-walls or roof while
doing his job.

Originally, there were controls at the
furnace pulpit to cut off the gas, but since
the control wires got corroded, the system
went out of use. The main gas valves
were later shified to the back of the furnace
far away from the pulpit. Since then, the
furnace operator would not cut off the gas,
as he was reluctant to go behind the hot
furnace every now and then.

The problem was thoroughly studied
and some pneumatic cylinders, which were
lying idle elsewhere, were fitted on the gas
valves so that they could be remotely opera-
ted from the pulpit. In addition, the control
pipelines were amply protected and the crane
driver was instructed not to damage them
by dropping any heavy material on them.

Since then the gas in the furnace could
be easily controlled and the crane driver could
do his job more accurately without damaging
the furnace walls or roof. The furnace life
increased considerably as also its efficiency,
and consequently the shop production
went up.

Hence analysis of any breakdown alone
will bring out the hidden causes. Super-
ficial remedies will not solve problems
altogether. Breakdowns should not be taken
for granted, and replacement of parts should
not be considered as the only remedy, No
material when put in operation is supposed
to fail without reason. If it fails, we should
ask, Why? So the card suggests: Was it
due to faufty maintenance, defective design,
defective material, or poor workmanship?
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t Lubricants
n

India

InIndia, the consumption of lubricating
oils has risen rapidly from 180,000
metric tonnes in 1951 to 266,000 metric
tonnes in 1961, and has increased to
328,000 M.T. last year. By 1966, the
demand is expected to increase to
about 500,000 M. T., and by 1971 to
900,000 M. T.

India’s  future reguirements of
lubricating oils are strongly linked with
the pace of industrial development in the
country and the rapid industrialisation
called for in the various Plans have
already enhanced the need for good quality
lubricating oils,

2 Till the end of 1963, the Dighoi
3 refinery was the only refinery in India
7 producing lubricating oils to the extent
3 of ahout 25,000 tonnes per year, which
] was hardly seven per cent of the togtal
& demand in the country. The balance of
é about 300,000 tonnes was met by imports,
z
2
z
z

Every year India spends around Rs. 12
crores to Rs. 15 crores by way of foreign
exchange for the import of essential
lubricating oils.
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A motor which works all right in Sheffield
may get over-heated under the same load
here. Can something be done in such
cases?

Preventive maintenance should be a
creed with every maintenance supervisor, so
that the spirit will permeate down the line
to change the outlook of every maintenance
man from the attitude of “just keep it going”
to one of “keep it going the right way,”

o et e il



GLIMPSES OF
Maintenance

Set-up

in South India

A team of expert engineers,
sponsored by the Asansol Pro-
ductivity Council in 1963,
visited a number of industrial
establishments in South India
which had implemented ‘mod-
ern, well-planned, tailormade’
preventive mainlenance pro-
gramimes. The report of the
Council, extracts from which
are presented in the following
pages, deliberates upon the
theoretical aspects of preven-
tive maintenance, and helps
to clear our ideas and concepts
in order to equip us to com-
pare and to judge the merits
and demerits of various pre-
ventive rmaintenance pro-
grammes. The case studies of
the plants visited by the team
are also incorporated here.

MANY persons think of

preventive  main-
tenance only in terms of
periodic  inspections of
plant and equipment to
prevent breakdowns be-
fore they occur. To this
limited view, some add re-
petitive servicing, upkeep,
and overhaul. However,
progressing on these lines,
we come to a stage when
by preventive maintenance
we mean any activity that
will not only prevent break-
downs, but will alse improve
the output and quality of the products. Any
preventive maintenance programme should
then consist of (i) periodic inspections to
uncover conditions leading to production break-
downs, and (ii) upkeep of plant to overcome
such conditions, or to adjust or repair
such conditions while they are stil in a
minor stage.

Any well-planned preventive maintenance
programme would have the following
basic aspects:

1. Inspections—What to inspect? and

How to inspzet?
II. How often to inspect ?—Frequencies;
L. When to inspect >—Schedules;

IV. Who inspects 7—Organisation, Person-
nel, Training; and

V. Records and Reporis—Paper work,

We shall now try to elaborate on each
of these aspects and try to make it as clear
as possible.

I. Imspections: The entire preventive
maintenance programme rests on inspections
and their related duties of adjustment and

637



638

repairs. But inspections are costly in labour
and in equipment downtime. -What to in-
spect ?” is a question which should be decided
on the basis of the answers to the following:
(1) Is this a critical item? Wil failure cause
major shutdown or costly damage or harm
to workers? (2) Is stand-by equipment
available in case of failure? (3) Will cost of
preventive maintenance exceed downtime
cost? and {4) Will the normal life of equip-
ment without preveniive maintenance exceed
manufacturing needs?

After deciding on whether to inspect an
equipment or not, it has to be determined
what physical parts of each equipment should
be inspected. This should be decided on the

MAINTENANCE IN S0UTH

Though technical and engineering factors™
override any other considerations in determj
ning frequencies of inspection, usually a cofs
promise has te be made between techn{iygrﬂ
requirements and practical aspects.

1. When to jnspect 7—Schedules
Frequency and schedule are terms which are
commonly used vaguely and improperly.
A schedule should give a cilendar time or date
chosen for inspection. A frequency is the
period or interval between consecutive in-
spections. ‘Scheduling” is thus the next
logical step after deciding upon what to in-
spect, and how often to inspect. It involves
fixing of calendar inspection dates that would
fulfil frequency requiremeznts.

...In a good, preventive maintenance pro-
gramme, everybody gets inoculated with the
preventive maintenance spirit...

basis of (i) service or maintenance manuals
provided by the makers; (ii) actual running
experience; and (iii) advice of experienced
operators familiar with the equipment. After
consulting all these sources, check-lists would
be prepared for each equipment. These
check-lists list all items to be inspected, so
that inspections are uniform and imperson-
alised. Besides listing items of inspection,
check-lists also sometimes tell the scquence
of inspection, and how to inspect.

I1. How often to inspect >—Frequencies:
The decision of how often to inspect has the
greatest bearing on costs and savings of a
preventive maintenance programme. Over-
inspections would be costly, and involve
needless productive downtime.

Frequency is the period or interval which
is determined from an engineering ac:d econo-
mic viewpoint as most desirable. Age of
the plant, kind of equipment, working con-
ditions, process of manufacture, and so
many other factors are to be considered.

It is not always possible to translate
frequencies into schedules by 100 per cent—
particularly in the case of production machi-
nery and equipment. That is where the
snags lie, unless there is full co-ordination
between production and maintenance {orces.
The common problems thateonfront ‘schedul-
ing’ are—({a) Should every item of inspection
be scheduled? (b) Whar should be done
when a schedule is not completed on  time?
(¢) What if the level of plant activity chan
(d) How to schedule a continucus proce
equipment? and (e) How to schedule a pro-
ductive equipment? Who 1is responsible?
Who has the final say? How to g2t produc-
tion men to releass equipment for
inspection? There are some other factors
which ‘guide’ scheduling. Difficulties in
‘scheduling’ are overcome—

(a) By flexible scheduling—Giving a
leeway of a few days on preventive
muintenance assignments, Prevent]
maintenance men fit in their p
venlive  maintenance  whenever
machine is down; and
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(b) By higher management dictum—
Giving the maintenance executive
the deciding vote.

Naturally the best way out would be to
encourage close cooperation  between
maintenance and production.

IV. Who inspects?—Organisation, Per-
sonnel, Training:

Organisation: Whatever the actual form
of ‘organisation’ for preventive maintenance,
it should be seccn that—

(8) Preventive maintenance work is  not

interrupted by other maintenance work. If
this point is insisted upon, eventual decrease

in breakdowns will release enough men from
Tepairs to preventive maintenance;

Routine work required for preventive
maintenance, and by preventive maintenance
men, should be handled in the same way as
that handled for regular maintenance; and

(¢) The function of preventive maintenance
should come under the same executive who
directs all other plant maintenance.

Some plants like to handle preventive

maintenance by a separate division of
inspectors, fitters and supervisors, That
should protect preventive maintenance against
encroachment from other maintenance
functions. Others  prefer preventive
maintenance to be done by the same force.

Personnel: A good preventive mainte-
nance inspector is a craftsman with top skill
who has the ability to test, adjust and repair
the unit he inspects. It helps if he is a trained
trouble shooter. Preventive maintenance is
more a philosophy of operation than a method.
All you therefore need to do is to train a
competent craftsman in the philosophy of
preventive maintenance,

Assignment of Work

There are two methods of using men for
preventive maintenance. One method assigns
the same jobs to the same men every
time. Thus men get specialised in the equip-
ment they inspect. In the other method,
men are rotated round the depots so that
they become conversant with all types of
equipment. Of course, both systems have
their merits and demerits, and the choice
would depend on the plant set-up. It would

®
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be wrong to create the impression that
preventive maintenance men alone are
responsible for detecting trouble. In a good
preventive maintenance programme, cvery-
body gets inoculated with the preventive
maintenance spirit.

Training: The first requisite of course is
that the man can read and write, and make
a reliable report. Secondly, he is to be
baptised with the philosophy of preventive
maintenance. Then there is the necessity
of explaining the details of the new jobs to
him-—the report he has to write and submit,
He is also to be trained in inspection methods.
To train a man, it would be advantageous
to prepare inspection manuals giving written
instructions on procedures and practices of
maintaining any particular equipment. Spe-
cialised training is of course reguired in
specialised complex equipment.

Checking inspections: What evidence
has the preventive maintenance executive
that his men are doing a thorough job?
There is a practice of ‘spot checking’—to
ascertain that the laid-down procedures are
being followed. The best criterion is of
course the ‘results’. If the plant covered by
inspection schedule does not show signs of
reduction in the number of breakdowns,
the quality of preventive maintenance may
be questionable.

V. Records and Reports—Paper work:
Excessive load of paper work scems to be the
biggest single factor in delaying adoption of
preventive maintenance. Paper work need not
be top heavy or burdensome, but its usefulness
has to be acknowledged. No good preven-
tive maintenance programme can succeed with-
out facts to tell you where you are and where
Yyou are going. To keep down and simplify
paper work:

Minimise the number of forms and entries,

Integrate the preventive maintenance system
with other maintenance paper work.,

3. Arrange for a periodic control report to
check a preventive maintenance performance.

=

Any preventive maintenance programme
should add a maximum of five basic forms
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to conventional maintenance paper work.
They are—

equipment record,

check-list,

inspection schedule,

ingpection report, and

equipment and maintenance cost record.

As for the ‘systems’ of records, there are
a number of such systems in use. In general,
there is a choice between the manual system
and the business machine operated.

Any well-designed preventive maintenance
programme would yield benefits far in
excess of its cost. The benefits derived
cannot be equal in every plant: the product,
the process, the method of manufacture,
existing maintenance practices, etc., are
factors which would determine the amount
and scope of results.

The more highly mechanised an industry
gets, the more it needs the advantages of
preventive maintenance: Costs of mainte-
nance of modern equipment are high, and
so also are costs of downtime. Specialised
and complex machinery cannot be duplica-
ted just to serve as ‘stand-by’ equipment,
In any plant wherc downtime is important,
preventive maintenance will reduce it, To
what extent it would be reduced depends
on the aims set before.

Below are recorded the team’s observa-
tions of preventive maintenance practices
in a number of factories in South India*:

nii DOl =

*The plants visited by the Asansol Productivity
Council Team in South India are: Industrial Estate,
Guindy (Madras); Binny’s Engineering Works,
Meenambakkam (Madras); Dunlop Rubber Factory,
Ambattur (Madras); Integral Coach Factory,
Perambur (Madras); Indian Telephone Industries,
Doorawaninagar (Mysore); Kolar Gold Fields, Kolar
{Mysore); and Hindustan Machine Tools, Ja[ahalh
(Mysore}. The team was led by Mr JB Dustoor
of the Indian fron and Steel Co. Ltd., Burnpur,
and consisted of Messrs SV Suri, Hind Refrac-
tories, Durgapur; DP Bivani, Ratibati Collieries,
Asansol; S Sanyal, the Indian Iron and Steel Co.
Ltd., Kulti; SP Ganguli, Hindustan Cables,
Rupnarainpur: A Ganguli, the Indian Iron and Steel
Co. Ltd., Burnpur; A Das Gupta, Hindustan Steel
Ltd., Durgapur; S Bharativa, Ashoka Mills &
Transport Co., Raniganj; JC Kalra, Chittaranjan
Locomotive Works, Chittaranjan; and 8P Deolalkar
(Secretary), Burn & Company, Raniganj. (See
also Appendices Iand I1.)
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New chemical
for tanning

)

§

§ )

§ A material called tamnin produced %

Y from cashew skins is claimed to be a good

§ substitute for wattle bark used by Kerala’s §

§ tanping industries. Tests conducted by §

§ the Central Leather Research Institute at §

§ Adyar (Madras) are stated to have shown §
that it should be a good substitute for

§ wattte bark, 10,600 tons of which India §

§ imports annually from forcign countries. §§

§
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(a) Organisation for preventive
maintenance differed widely—but here and
there we found a separate, autonomous pre-
ventive maintenance organisation. Generally,
however, it was part and parcel of the main
maintenance organisation. The head of the
maintenance organisation was also the head
of the preventive maintenance crganisation,

(b) Levels at which the preventive
maintenance set-up differed from the mainte-
nance set-up within the maintenance organi-
sation varied. In one case¢, they demarca-
ted at a high level, and had independent
supervisors of high rank answering to the
common head. In many factories, how-
ever, the separation was at the levels of
Mistries or charge-hands, who controlled
the preventive maintenance and maintenance
gangs.

(¢) In many factories preventive
maintenance men were grouped into small
squads and distributed over various sections
of departments. One such squad would con-
sist of ‘millwright or mechanic, electrician,
oilman, and Khalasi’.

(d) In one case we came across
‘Patrolmen” who kept round-the-clock vigil
over the machines and did trouble-shooting
as well.

() There were of course cases where
preventive maintenance and maintenance
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‘set-ups’ were not well-defined at any level,
and, therefore, overlapped. During week-
ends, one factory claimed, 75 per cent of
its  maintenance men were preventive
maintenance men.

Below are given some statistics (not
claimed to be too accurate) as regards the
strength of preventive maintenance organi-
sations—relative strengths of maintenance
men, production men, and their proportions
to the overall strength of various factories.
These figures tell their own story.
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not defined, but merged into each other.
Maintenance and service manuals were the
principal sources of information, and instruc-
tions on maintenance repairs and/or over-
haul of machines, and instructions given
therein were being followed,

Other big firms first decided upon what
to inspect. All had taken ‘inventory” of
their equipment in one form or other, and
had kept either registers or ‘case history
cards’ which gave detailed specifications of
each machine or piece of equipment. As a

Factories Visited

(Al figures are approximare)

Factories

Preventive maintenance force
Maintenance force
Productive force

Total strength

g L3 R e

Expressed as per cent—a better way of grouping

1. Preventive maintenance as % of
matntenance

Preventive maintenance as %/ of production
3. Preventive maintenance as %, of total

How much should be the strength of the
preventive maintenance force? Does it
depend on

(a) Total number of employees *—Apparently not,
as would be seen from the figures,

(b) Number of machines to be looked after 2—The
difference in number of machines is, however,
not proportionately reflected in the strength
of either the preventive maintenance or
maintenance men.

(€) Number of working hours ?—Partly, but not
whally, most of the concerns wers doing a
mininum of two shifts, and had a weekly
off. Many were doing three shifts in some
sections, or even in all their sections. However,
none of the concerns visited had a continuons
manifacturing process.

In the case of small units, preventive
mantenance and maintenance set-ups were

1 2 3 4 5 6

100 50 50 - 150 10
130 150 — 380 450 180
400 700 7,000 5,000 — 3600
1,200 90 9,000 8000 4,500 4700
75 30 — — 30 16

12 7 = — - 61

8 5 - - 3 61

next step, they had prepared ‘check-lists’
for each piece of equipment to be inspected
under the preventive maintenance programme.
Check-lists were either cyclostyled or prin-
ted. They were distributed to the inspect-
ing personnel at the time of inspection,
Later, they were filed or put in cabinets,
The findings were, if need be, transferred to
machine registers, or case history cards, as
the case may be.

We have reproduced here one type of
check-list. This gives us an idea as to how
important check-lists are, and how they
standardise inspection and help collect all
relevant data and record it in a standard
manner. It would be noticed that a lot
of information is packed into the check-list.
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Frequencies of inspection: We noticed
the following common frequencies of ins-
pection. Each factory selected its frequen-
cies of inspection to suit its engineering and
production requirements.

(a) Daily for vital and critical items, and for

items of machinery and equipment coming
under the purview of mines’ rules.

(by Weekly for enclosed lubrication systems,
forced lubrication systems, coolant
systems, ete,

(¢) Monihly for such equipnients as COMPressors,
airconditioning  machines, filters, ©re-
processing equipment for equipment which
has to be serviced after a certain number of
hours® run. Inspections coming under this
frequency would take more time and would
be morc thorough,

(dy Six-weekly: This was found to be used in
one case only, and it suited their ‘replace-
ment’ of wearing parts of crushers, ball
mills, stamping mills, etc,

(e) Quarterly: This was found in only onc place,
¢fy Four-momkfy; This is an interesting case.
One concern had divided its complete equip-
ment into two categories—one which requir-
ed check-up every four months, and another

MAINTENANCE IN SOUTH

which required it every six months. This
frequency was adopted for such machine-
tools as lathes, milling machines, and drilling
machines. The machine would be checked
once in four months, but quite thoroughly.
Inspection at this time included alignment
and accuracy tests as well, and the results
would be recorded.

(g) Six-monrhly: The same concern adopted this
frequency for such machine-tools as grinding
machines. This type of inspection would be
as explained above.

(h) Yearly: This was a salient feature of the
preventive maintenance programme in quite
a few concerns. The whole plant would be
stopped for a certain period taking advantage
of festivals, holidays, power-cui, shortage
of raw materials, major breakdowns, etc.
All major equipment would be subjected
to ‘tear-down’ inspection.

Schedules: The term ‘schedule’” was used
ambiguously to mean ‘frequencies’ of ins-
pection, check-lists, etc. Thercfore, it is
necessary to distinguish between frequencies
and schedules:

(i) Frequency indicates how often to inspect;
it is a period between successive inspeclions.,

MOWAN AL LEARNS A LESSON.......

At home he dislikes food... He is 2 much-worried
man...

Mohan Lal is the proprietor of a manufacturing firm.. He is

happy because he has imported new machinery, and produc-

tion has increased.. Six months later,, He is depressed...
Production has fallen...
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(iiy Scledule indicates when to inspect—it is a

time—a date set aside on the calendar to
carry out actual inspection: ‘Scheduling”
would, therefore, mean fixing times and
dates for physical inspections of equipment
in a section.

(a) Daily schedules: In the case of mines
we visited, half an hour of each shift was
set aside for checking equipment, winding
gear, etc. This was reguired to be done
under mines’ rules. In other factories,
which worked in three shifts, the change-
over period was utilised for quick checking
of vital and critical points of equipments.

(by Weekly or rather weekend schedules:
These were fixed for weckends which were
of-days for most of the factories we
visited. Hence machines were generally
casily avaitable for inspection. However,
the ‘schedule’ for a particular section of
the plant was circuluted to its Head well
in advance, so that production men took
necessary sicps to make available the
machines on scheduled dates.

(€} Monthiy and quarterly schedules.  These

were also fixed for weekends, and included
all items that had to be inspected weekly.

@

Only these would take longer time, and
inspections would be more thorough,

Four-monthly and six-monthly schedules:
The plant was divided into convenient
sections, and maintenance gangs visited
these sections at intervals of four months
and six months forchecking machines com-
ing under four-monthly and six-monthly
cycles. On each cccasion, the preventive
maintenance gang would be visiting a
particufar section for a certain period of
time, say, one week or two weeks, depen-
ding on the number of machines in that
section. During the appoinied period
allocated to each section, the preventive
mainienance gang would inspect all the
machines in that section. But actual
allocation or sparing of each individual
machine was left to the discretion of the
production men. [t was known how much
time each machine would take for
inspection under these cycles. Accordingly
atime-table for the work of preventive
maintenance gangs was prepared. Pro-
duction men made avaitable accordingly
two or three machines per day for inspec-
tion to the preventive maintenance gang.

«...Only six months ago I had imported the latest type of
machinery involving considerable amount of foreign exchange
...The fine, new machines have started giving trouble ..

An industrialist friend visits bim...inquires why
he is morose.

dislocating production, upsetting schedules, and throwing
everything out of gear...and hundreds of workers are idle...”*

Please turn 1o pp, 718-719
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(¢) Arnnual schedules: This was not an affair
for only preventive maintenance or for
only maintenance men. It involved all
spheres of activity in the plant, The time
for actual stoppage had to be fixed. It
depended on such factors as major break-
downs, holidays, shortage of power, and
raw materials, Once that had been fixed,
the whole factory organisation made
detailed plans for conducting activities
such as check-ups, overhauls, repairs,
and clean-up. Each section put up its
own plan of activitics—repairs to be
carricd out, and so on. These would be
cenirally scrutinised and finatised, All
details such as manning, tools and tackles,
stores and spares, would be worked out
wefl in advince of the actual date of
stcppage. The aim would be to compress
as much inspection. repairs and overhaul
work into this period as possible.

For many factories ‘schedules’ were
prepared in consultation with the production
department concerned. ‘Schedules’, fre-
quencies, and check-lists were continually
reviewed and revised to make them more and
more practical. ‘Calendar chart’ types of
schedules were circulated in advance to pro-
duction departments so that they were aware
of the programme, and got time to adjust
themselves to meet the requirements of
preventive maintenance gangs.

‘Banks’ of Machine-tools

In many of the factories we visited, there
were ‘banks' of similar machine-tools like
lathes, milling machines, drilling machines,
grinding machines, screw-cutting machines,
and so on, turning out similar products.
There was, therefore, a certain amount of
‘spare capacity’ available in such cases.
Hence implementation of preventive main-
tenance schedules did not pose so much of
a problem. In one case one ‘spare’ machine
of each category would be kept idle, and
would be available for production in case of
emergencies, or to meet the requests of
preventive maintenance programmes.

If the preventive maintenance programme
is to succeed, its quality should be depend-
able and of a high standard. It should,
however, be noted that it should not
include actual maintenance or repair work.

MAINTENANCE IN SOUTH

Hence the ‘quality’ of work referred to above
does not apply to such routine maintenance
jobs.  Preventive maintenance programme
should consist of only inspections, and minor
routine adjustments or checks. It should,
however, be thorough enough to bring out
all serious defects which could be attended
to during the course of normal maintenance.

Matter of Attitudes

Does preventive maintenance require any
special type of personnel as distinct from
maintenance personnel? Apparently not—
but if we go deep into the matter, we find
that there is a basic difference in the philoso-
phies of preventive maintenance and routine
maintenance. This difference is evident
in the cutlooks of preventive maintenance
personnel and maintenance personnel. All
maintenance men could not be good pre-
ventive maintenance men. A maintenance
man has to be trained in the philosophy of
preventive maintenance. It is not so much
a question of skills as that of atritudes. Of
course preventive maintenance men should
be thoroughly skilled. Normally the best
maintenance men are selected for preventive
maintenance jobs. They should be thorough-
ly familiar with the machines ecntrusted
to them. Another requisite is vigilance.
A third one is a sense of responsibiiity. All
these qualities would develop if the men
would accept the concept and philosophy
of preventive maintenance.

Preventive maintenance personnel are to
be trained to carry out the inspections in an
orderly manner; missing nothing, and noting
everything within the stipulated time, they
should be able to select what is relevant and
reject trivialities. They should also be trained
to submit a precise and yet concise report.

Training is undoubtedly desirable, Tt
will pay dividends. But it will be more of
a practical nature than anything else. We
did not come across any special training
scheme conceived and conducted for pre-
ventive maintenance alone. However, every-
where we found emphasis being laid on
sclecting the ‘best” maintenance workers
for preventive maintenance jobs. In many
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«.If we are to have the best men in maintenance
or preventive maintenance, there should be
enough attraction for men to take up such jobs.
The attraction could be in the shape of
better or higher grades, incentives,

production bonuses, etc.

places there were technical training centres
attached to the main factories. Maintenance
men coming out of training schools would
also be trained to operate the machines.
Then they would be sent and circulated
arcund various sections of the works, so
that they became familiar with all types of
machines and their maintenance. When
they had picked up adequate skill and gained
enough experience, they would be taken
into the central maintenance gang. Here,
if they proved their dependability, they would
be selected for preventive maintenance,

Obviously, if we are to have the best men
in maintenance or preventive maintenance,
there should be enough attraction for men to
take up such jobs. The attraction could
be in the shape of better/higher grades,
incentives, production bonuses, etc. It is
now an accepted theory that maintenance
men have legitimate share in the production
incentive schemes, such as production bonus.
They do not share incentive benefits cent
per cent always, but share a certain per-
centage of it. If this is not so, the alter-
native incentive for maintenance men hap-
pened to be overtime, which is not compatible
with increased production or productivity.
We also found that grades of mainte-
nance workers were higher than those of
production workers.

One form of incentive scheme  gave
double increments or promotion to those
workers who had displayed great skill, and
shown a sense of responsibility and devo-
tion to their duties. Another incentive
scheme for maintenance men consisted in
recommending a special rate by the hour
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or by the day over and
above their normal basic
rates of earning. This
‘special’ rate had to be
earned by dint of hard
work, and was attractive
enough to tempt the men
to try to get it. Some
firms were anxious to
introduce some sort of
‘incentive  scheme’ for
their maintenance men,
and were working out the details of plans to
introduce such schemes in their works,

Biggest Obstacle

As mentioned earlier, paper work is the
single biggest obstacle in implementing pre-
ventive maintenance. The paper work can
be divided into the following categories:

(a} Records for the use of the maintenance
department itself and which are of a nature
of faithful noting down of the findings of
inspection. The facts thus collected can be
put to any number of uses.

(b) Reports: The finding of preventive mainten-
ance inspections are reported to departmental
or production heads, chief engineers, and
others for any of the following reasons:

(i) acquainting them of the progress of the
preventive maintenance programme,
(ii) bringingoutmal-alignments orimpending
rcpairs,
(ili) pointing out abuse—neglect
operators, and so on, and

{iv) pointing out probable causes of certain
defects noticed.

by the

Again, ‘records’ could be of two types—
written and visual. In the ‘written’ cate-
gory would of course come such items as
case history cards, check-lists, etc. In visual
category would come (a) ‘graphdex’ system,
(b} graphs and charts, {c} boards fixed at
prominent places to give machi:e down-
time, etc., (d) calendar schedules, and so
on, and (e) colour codes of lubrication
schedules, etc. The records could then
again be distinguished by the ‘system’ used.
Under the old ‘manual’ system, involving
much of avoidable clerical and  writing
effort, plain registers are converted into
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records for preventive maintenance by ruling
carefully each page. Check-lists and all
other types of records are also similarly
prepared. Though this system certainly
avoids ‘capital expenditure’ at the start—it
is more costly and wasteful in the long run—
it has its psychological disadvantages also.

Filing Systems

Modern ‘iling” systems—consisting of
the Kardex system—for storing and using
cards while they arc stored and the records
are safe, secure and do not have to be shifted
for entering the facts, A number of *printed’
forms are devised to suit cach type of job,
€.g., (a) case history cards, (b) inspection
and maintenance and repair cards, (c) spares
consumption cards, etc. The actual writing
work is minimum and is more imperscnal,
and saves time, paper, eic.,, in the long run.

As to the volume of actual paper work
involved, it depended on the size of the
concern itself, and the total types of records
accepted and maintained by each firm.

We had said earlier that preventive
maintenance adds five (maximum) diffe-
rent ‘types’ of forms to the paper work.
This was found true. Actually, very few
firms had adopted all the five basic types
of forms.

Undoubtedly pericdic  attention to
Jubrication is a vital aspect of any preventive
maintenance programune. 1t would, there-
fore, be interesting to see how ‘lubrication’
was attended to under the maintenance or-
ganisation, or whether it was part and parcel
of the preventive maintenance programme,
and whether it had any organisation of its
own to carry out this function efficiently.
Invariably we found that all the factories we
visited took this subject seriously, and wanted

to go about it in a systematic, planned,
and scientific way,

As a first step towards scientific and
systernatic, vet economical, lubrication, all
firms had invited reputed oil companics to
do a ‘survey’ of their plant, and advise
them on various aspects of lubrication.
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(1) Selecting suitable grades of oils and greases:
All the firms had *standardised’ the grades of lubri-
cants based on recommendations of makers and
surveys conducted by oil companies. This had resulted
in striking reductions in the number of grades to be
stocked and handied.

In most of the factories we visited, machines and
machine-tools had built in forced lubrication system,
and hence required little external lubricaticn.

(2) Organisation for carrying out lubricotion: Here
we found two systems in operation—(a) Day-to-day
lubrication of machines carried out by opera:ors, and
weekend lubrication attended by maintenance gangs;
and (b) All lubrication attended by maintenance per-
sonnel only, relieving operators of all responsibility
of lubrication.

The different forms of organisation were: (i)
Operators who were also mainterance men did all
lubrication in small units of the Industrial Estate; and
(i) Day-to-day lubrication done by operators and
weekend lubrication done by the preventive main-
tenance gang—in this instance 75 per cent of the
mainlenance gang did preventive maintenance jobs.
They incorporated schedules in check-lists.

(3) Gang of ‘oilmen’ under the maintenance
department does the lubrication during working day,
and also as part of the preventive maintenance
programme on weekends.

Lubrication Aids

(4 Systems of Ilubrication aids for correct
lubrication: (a) We found small quantities of lubri-
cants stored in a central place in the plant from where
operators or maintenance men could conveniently
draw out lubricants as and when required; (b) We also
found mechanical pumps for tragsfering lubricants
from central storage to various sections; (¢) Many
firms used mechanical lubricating devices, such as
‘lubricars’, for specdy lubrication. One lubrication
squad thuscould attend to 40-50 machines in one shift;
and (d) We alsenoticed ‘colour codes’ for identifying
[ubricants with points of tubrication. Colour codes
were so designed that they also indicated the frequency
of lubrication required.

(5) Records: Where ‘lubrication squads’ wers
formed, records were maintained of the work done
by them.

One important aspect of preventive
maintenance check-ups on ‘lubrication’ to be
noted is that corrective action immcediately
followed the inspections.

The success of any preventive maintenance
programme hinges on timely repairs and
replacements to avoid major break-
down in future or damage to the machines.
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In this respect many of the firms we visited
were very fortunate, since they had machine-
tools of a wide variety at their disposal to
manufacture the spares. Even small units
at the Industrial Estate, Guindy, were not
badly off in this respect, as they had Govern-
ment service units to help them. One firm
was in the enviable position of using
machine-tools made and sold by it. Some
firms always gave priority to spares required
for maintenance, and built up their stocks
as and when opportunity arose. All firms
tried to recondition and salvage worn-out
spares as much as possible.

Since the plants that we visited had
implemented preventive maintenance pro-
grammes, and were pioneers in their res-
pective fields, we were anxious to hear from
them their asscssment of preventive main-
tenance. Comparative data on working of
the plant before introducing and after
introducing preventive maintenance were not
available in all the plants. One or two
plants had started preventive maintenance
only recently, and concrete results were
yet to be ascertained. In yet another plant,
preventive maintenance was practised only
in some sections, and hence its results could
not be assessed at that stage. In another
plant, the preventive maintenance and
maintenance practices had been instituted
right from the commissioning of the plant,
and hence had no comparable data, From

these available data, wc observed the
following:

(a) Machine downtime was within five per cent
or even less than the total available
machine-hours,

(b) Machine breakdowns and subsequent loss
in production was only one to two per cent.

(c) In one firm, the proportion of idle hours had
come down from 10 per cent to two per cent
or even less.

(&) The mines cannot afford to have any break-
downs or machine failures at all since these
would involve the lives of hundreds of men.

(¢} Incidence of overlime was less than before,

Most of the factories visited by the team
were modern, and had weil-planned,
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“tailormade” preventive maintenance
programmes, and the ‘best’ from each of such
programmes have been picked out here for
the benefit of others.

For obvious reasons, there could not
be well-developed maintenance organisa-
tions in the small units at the Industrial
Estate, Guindy. Such units could handle
their maintenance problems by pooling
their resources to form a centralised main-
tenance gang, or else they could ‘contract’
out their maintenance jobs to an external
organisation. The Government, which has
taken the lead in establishing industrial
estates, could help in the formation of such
a centralised maintenance organisation for
the benefit of the various units,

The ‘strength’ of the maintenance
organisations also varied, though in large

T S

First Use of
Petroleum

Lubricants are very necessary in our
age of machines. They provide the slip-
pery film that reduces wear and heat
between moving parts, Practically ail
lubricants is use today are derived from
petreleum which is one of the naturally-
occurring hydro-carbons that frequently
includes natural gas, natural bitumen,
and natural wax. The word ‘petroleum’
is derived from the Latin petra (rock),
and oleum (oil).

O s

LRt o st ed

The first actual use of petrolenm is
said to have been in Egypt, which
imported bitumen, probably from
Greece, to be used in embalming, as
it was a widespread belief of Egyptians
that the spirit remained immortal
if the body was preserved.
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concerns itwas within five percent of the total
number of employees. It might be theoretically
possible to implement a preventive main-
tenance programme without any addition
to the maintenance force, the understanding
being that with less breakdowns more men
would be released for implementing the
programme. However, we found that in
at least two or three factories additional
men had to be taken to implement the pre-
ventive maintenance programme. The per-
centage of addition to the maintenance force
was as high as 25 per cent in one instance.
This aspect might be disturbing to those
who want te launch such a programme,

It was not officially admitted that
preventive maintenance men were used for
breakdown jobs, but it was quite possible
to do so. It is almost natural to succumb
to the temptation to utilise them on
‘breakdowns’ in case of emergencies.

The *‘frequencies™ and  “‘schedules”
adopted by each factory suited its particular

requirements. Each factory had reached
some sort of compromise between
...Much depends on the

attitude of top management

towards preventive main-

If

production at any cost

tenance and production,

is the motto, then maintenance

would suffer, and in such
main-
hardly

survive even if launched...

a set-up preventive

tenance could
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production and engineering requirements
and practical considerations.

However, it was felt that it was more
desirable and advantageous to have a fewer
nunmber of schedules. In this context, four-
monthly and six-monthly ‘cycles’ appeared
to be a satisfactory system of inspections
for machine-tools, in contrast with the
practice of a concern, with similar
machine-tools, to have weekly, monthly, and
half-yzarly schedules.

There are ‘“‘consultant firms” which
study specific problems of records, and
devise and design ““forms” to suit the
particular situations.

Apart from cooperation and co-ordination
between  maintenance  and  preduction
personnel, much also depends on the atti-
tude of top management towards preventive
maintenance and production. If production
at any cost is the motto then maintenince
would suffer, and in such a set-up preventive
maintenance could hardly survive even if
launched, 1f, however, the accent is on
‘efficient” production, then machings would
be taken care of. The top management
would, if need be, rule out production
demands to keep machines in good shape.

Sole Purpose

After all, the aim and sole purpose of
preventive maintenance or maintenance is
to be able to produce more at less cosi, Pre-
ventive maintenance would succeed if it
could sell “better production” to the
production men and the top management.

Apart from “surprise checks”, following
up of progress ‘‘schedules”, repair work,
etc., by higher authoritizs, no other systems
tc check the quality of preventive mainte-
nance work were noticed. One more method
was of course there, viz., to hoeld the man res-
ponsible for his work. This did give results,

It was mnecessary that the jobs of
maintenance and preventive maintenance
should not be mixed up, or else the delegation
of responsibility would be rendered difficult.
If preventive maintenance man had also to
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do maintenance jobs (never mind if it was
on the same machine, and based on his own
findings of inspections), then preventive
maintenance would suffer. There was of
course the practice of getting the machine
checked and run on trial when it was handed
back for production by production men.

Preventive maintenance personnel-—men
who did the actual checking and reported on
the findings—were literate, and could sub-
mit reports or fill up the prescribed forms.
The records and reports were everywhere in
English, and hence it was necessary for them
to be able to read and write English.

At this point, we should remember that
preventive maintenance cannot be staried
under all plant conditions. Before a pre-
ventive maintenance programme is launched,
the plant has to be brought in shape. This
is analogous to the introduction of work
study. For example, unless proper methods
are adopted for production, work study has
no value and will be useless. So also would
be any preventive maintenance programme
for a plant that is not well-maintained or is
not in shape.

It is now accepted that men work better
with ‘incentives’ which should be for all the
workers, and not for the production men
only. The maintenance men should dlso
share the ‘incentives” with the production
men. The alternative is that of paying
“overtime™, in which case maintenance men
would be more interested in having break-
downs rather than in preventing them.
Hence they should have some sort of ‘incen-
tives’ to prompt them to keep the machines
in good shape.

The incentives to be offered to
maintenance or preventive maintenance men
should be linked with production, and also
with machine downtime, which is the acid
test of success of preventive maintenance
or maintenance. Such a scheme was not
found in practice, though maintenance men
were sharing production bonus, etc., with pro-
duction men. However, many firms seemed
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Germany has
shortest
working hours

Thirty-cight hours a week are the
average working hours in the most
important German industries, the metal,
the textile and the chemical industries
employing about 60 per ceni of all
German industrial workers.

Of eight European industrial nations,
Germany is, therefore, the country with
the shortest working hours, it has been
reported as a result of a joint investiga-
tion of the German Trade Unions and
the Federal Union of German Employers.
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anxicus to have some sort of incentive
schemes for maintenance men. It would be
interesting to watch the developments in
this field.

Ample Dividends

The team greatly appreciated the modern
lubrication system adopted by the factories
which it visited. These factories have de-
monstrated that though initially  costly,
scientific and systematic lubrication by
modern methods pays ample dividends.
Machine breakdowns owing to lubrication
failures are almost eliminated, ensuring
trouble-free, long life.

Particularly now, when procurement of
spares is so difficult and the quality of indi-
genous spares is $O uncertain, preventive
maintenance would prove useful since it
has been proved that it gives a better ‘spares
control’. Itis, therefore, worth-while to launch
on a preventive maintenance programme to
overcome the difficult spares situation,
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Art of Proper Boiler
House Maintenance

The art of raising steam has undergone a major change
in the last two decades, and this situation, according to

PR Srinivasan,

has posed a “real challenge” to

maintenance engineers “to keep the boiler plant running

under the severest operating conditions.”

The objective

of boiler maintenance is to maximise boiler availability,
and he focusses attention on what should be done to

ensure perfect boiler maintenance.

PR Srinivasan

HE PROPER maintenance of a boiler
house not only aids and simplifies its
operation a great deal, but also improves
the efficiency of the plant. It is further
conducive to the maintenance of a cleaner
atmosphere in the boiler house itself.

The art of raising steam has undergone
such a revolutionary change during the last
two decades that it has posed a real challenge
to maintenance engineers to keep the boiler
plant running under the severest operating
conditions. Because of the attendant risks
involved in the raising of steam in a boiler
at high pressure—risks not only to the
operating personnel but also to the surround-
ing area—there are certain statutory pro-
visions regarding boiler maintenance. While
these provisions are, by and large, complied

Fuel Efficiency Engineer, NPC, Bombay

with, there has been a general neglect of
the entire boiler house as a whole. and
attention to this problem is focussed here.

Except for a brief period once a year,
when the law compels a shutdown for ins-
pection, boilers are made to gencrate steam
continuously at high efficiencies. Maxi-
mum availability between annual inspec-
tions is essential for the optimum producti-
vity of a boiler system. In fact, the objec-
tive of boiler maintenance is to maximise
this boiler availability.

Many factors influence the availability
of the boiler, the most important among
them being (a) Boiler operation; (b) Fuel
selectivity; (c) Instruments maintenance;
and (d) High heat release rates. Fuel
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selectivity has a direct bearing on boiler
availability. For example, when a boiler
is forced to burn a fuel of very high ash-
content or low-grade fuel, it brings special
problems in its wake which have to be
tackled successfully to keep the boiler
availability high.

“Eves and Ears”

Instruments are the eyes and ears of the
operators, and any defect in them will result
in faulty operation which, in turn, leads
to decreased boiler availability. Proper
maintenance and periodic calibration of
the instruments are important to ensure
maximum availability of the boiler.

High heat release rates greatly influence
boeiler availability, because they are res-
ponsible for troublesome deposits in  the
high temperature region, which are fre-
quent causes of boiler shutdown. As far
as possible, no attempts should be made to
force the boiler beyond its rated capacity.

Since, in a boiler house, the operation
of a boiler is so closely linked with its main-
tenance, it would, perhaps, not be out of
place to mention a few points which are
often overlooked.

I. Never bring the boiler too ropidly
to steaming condition: As far as possible,
boilers should be brought to the steaming
condition rather slowly, This is particularly
desirable for high pressure boilers where the
boiler drums are rather thick and Jiable to
crack, due to abnormal thermal stresses,
There is also the possibility of the life of the
refractories being shortened, necessitating in
frequent repewal.

2, Do not subfect bhoilers to widely
fluctuating loads:  Boilers, as far as possibie,
should be subjected to steady steaming
conditions. Widely fluctuating loads result
in wide temperature variations in the fur-
nace, and, as a result, refractories and brick-
works are subjected to a thermal cycle.
This reduces the durability of refractories and
brickworks.

3. Do not operate the boiler with @ high
water level: High water level in the boiler
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drum alwsis canses priming and foaming
trouble, and it will lead to the depositing of
solids on the super-heater tubes and their
ultimate burn-out.

4. Do not use a mixture of two fuels:
Sometimes when two fuels with different
burning characteristics are used, it is desirable
not to mix them. For example, while ope-
rating on a chain grate stoker or hand firing,
it is preferable to allow the low-grade fuel
to lie at the bottom, and the high-grade fuel
at the top, This method allows greater
time for the low-grade fuel to burn, and also
facilitates the burning of both fuels evenly.

The following points should be borne in
mind as regards the maintenance aspects of
boiler house:

Brickworks and refractories should be
properly maintained, if the boiler is to work
efficiently. Brickworks should be periodi-
cally coated with leak-proof paint, and re-
fractories should be inspected often and
replaced at once in an event of any flaw
or cracks. All possible sources of leakage
of atmospheric air into the furnace through
brickworks should be stopped.

Inspection of Baffles

Baffles are wused to increase heat
transmission rates and the time of contact of
the flue gases with the heat transfer surfaces.
Any leakage in the baffle, therefore, would by-
pass the hot flue gas, thus short-circuiting
the heat transfer surfaces. The flue
gases in such a case leave at a higher tempe-
rature, resulting in increased loss of heat
from the boiler. To overcome this defect,
baftles should be inspected for leaks, cracks,
etc., during the annual overhaul, and any
defect noticed should be rectified.

Flue gas sampling probes: This is one
item which escapes the attention of every-
one, even though it is important from the
point of view of boiler operation. Samp-
ling probes are usually made of porous
refractories which get clogged very soon
with ash and soot deposit, choking the
passages completely. This renders the
aspiration of the gases extremely difficult,
and, what is more, the instrument which is
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connected to the sampling point will not
give a reliable reading. Therefore, these
sampling points should be cleaned often.

Instruments: Instruments in the boiler
house are subjected to severely humid and
high temperature atmospheric conditions
and, therefore, every care should be taken
to maintain them in proper condition. For
example, the draft gauges have a diaphragm,
which is normally made of an organic
material like calf leather, to measure the
pressure. If they are subjected to severe
atmospheric conditions. they may lose their
flexibility after a period of time, and the
calibration of the instruments may be affect-
ed. Hence it is of the utmost importance
that they should be maintained properly.
Similarly, thermo-couples, used to measure
temperatures, should be completely protec-
ted by some sort of shielding. Otherwise,
there 1s a possibility of the oxidation of the
thermo-couples, with a consequent change
in their thermo-electric properties. Pressure
gauges should not be subjected to violent
fluctuations in pressure, and, as far as possi-
ble, high-temperature corrosive fluids should
not come into contact with the measuring
element of the pressure gauge. Orifice
plates, used to mecasure steam and water
flow, should be kept clean. Also, no dirt
should be allowed to accumulate on the
sharp edges of the orifice, as, otherwise,
it would drastically affect its calibration.
Strainers or filters should be installed before
the orifice plates to filter out extraneous
materials.

It is of the utmost importance that, as
far as possible, the external heat transfer
surface i1s kept clean, because any accumu-
Jation of soot or carbon deposits on it will
offer resistance to the flow of heat, retard
heat transfer rates, and increase the tube
metal temperature. These deposits, which
are on the outer side of the tubes, and, there-
fore, referred to as fireside deposits, should
periodically be removed while in operation,
by the soot blowing operation, the
frequency of which depends upon the
type of fucl used. Sometimes, because of

ART OF MAINTENANCR

the nature of the fuel used, hard deposits
are formed on the outside of the heat trans-
fer surfaces. These deposits could be
removed either by hand-scraping or mechani-
cal cleaning. To facilitate their removal,
however, steam-soaking of the boilers
should be carried out, that is, just to allow
steam through the soot blowers to fill the
antire boiler, so that it will be able to reach
all parts of the boiler tubes, some of which
may be inaccessible for mechanical cleaning.
The tubes should be maintained at a rela-
tively low temperature, and boiler tubes and
super-heaters should be filled with water.
There is thus a possibility of the
deposits in the tubes loosening, as the bond
to the tubes is thus dissolved. In addition,
a detergent solution is also recommended
to be sprayed for easy removal of the
fireside deposits.

Removal of Deposits

As regards the removal of the deposits
inside the tubes, these have got to be done
during the annual shutdown by mechanical
tube-cleaning cquipment. During opera-
tion, however, the deposits on the inside of
the tubes should be kept to a minimum by
proper water treatment.

Important boiler auxiliaries like feed
pumps, fans, coal-handling equipment, eco-
nomisers, air pre-heaters, oil separators,
and oil heaters, should be maintained in
proper condition, Economisers and air pre-
heaters should be protected against corro-
sion owing to the presence of sulphur-
dioxide in flue gas, by by-passing them while
starting and stopping of the boilers. Eco-
nomisers should not be supplied with feed
water less than 120° F to see that the flue
pas temperature does not reach dew point.
Where air pre-heaters are installed, the
inlet temperature of the air should be so
adjusted to see that the temperature of the
flue gases leaving the air pre-heater is above
dew point. To prevent overheating of the
impellers of the boiler feed pump, a mini-
mum amount of flow should always be
maintained by having re-circulation devices.
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Increasing productivity over the vears has
transformed National-EKCO.

It was a small pioneering company manu-
facturing the first Indian radio...and it had
only a rented workshop in a flat, New it
has the largest radio factory in India with
the most modern equipment and many faci-
lities for the workers.

A radio a minute is the result of up-to-date
work methods.. . maximum cfficiency of oper-

ations .. .a good product designed specially
for our difficult climate.

A huge internal and export market waits
to be exploited—but future productivity
at National-EKCO's new factory will meet
all demands substantially.

Why not increase your Productivity also
by providing music to your workers with
a National- EKCC Radio while they work
or relax.

THE NATIONAL EKCO RADIO & ENGINEERING CO. LTD.
Ewart House, Bruce Street, Fort, Bombay 1,

IWTNE. 251 g
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The making and shaping of
managers

0 ANY COMPANY with a part to play in India's rapidly developing economy, one

major concern is the training of its employees . .. helping them to continually

§mprove their job knowledge, get better acquainted with management principles angd
¢echniques and, in the process, derive more satisfaction fron: their work.

Metal Box is today assisting hundreds of young men to qualify in these
€kills. Training on-the-job—the most effective of all training—is an important
¢esponsibility for every manager at Metal Box. In addition, the Company provides
fn-company training (in India and abroad) and participates actively in facilities
provided by outside bodies. Metal Box has trained men on behalf of government
ipstitutes and technical colleges.

Metal Box operates a special training scheme to fill tomorrow’s seniog
management positions. After a process of careful selection, promising young
tramees learn the Company's products and procedures at first hand and acquire
a comprehensive view of management and the complex business of modern
packaging. This well-rounded training helps them fill jobs requiring enterprise, a
high degree of initiative and integrity.

Packaging is an essential part of civilised life. As the pioneer and leader of
India’s packaging industry, Metal Box offers a variety of interesting and satisfying
Gccupations with plenty of oppertunities for advancement to the young people of
today, the managers of tomorrew.

!“b METAL BOX

pilferproof and protective packaging

WTHMB §104



BIRD'S

1834
1853
1864
1869
1870
1878
1881
1885
1904
19086
1907

CENTENARY YEAR

1964

First jute mill

First railway and telegraph

Sam Bird started business in Ailahabad
The birth of Mahatma Gandhi

Bird & Co. moved to Calcutta

Bird's first managing agency — Burrakur Coal Co.’

First Indian Factory Act
Indian National Congress formed
Universities Act

Lord Cable became Senior Partner of Bird & Co.

TISCO founded by Jamshed|i Tata

HISTORY IN THE MAKING

1909
1917
1918
1918
1920
1929
1932
1935
1939-1945
1947
1947
1951.1856
1956.1961
1961 -1966

BIRD & CO. (PRIVATE) LIMITED » F. W. HEILGERS & CO. (PRIVATE) LIMITED

Morley-Mintoc Reforms

F. W, Heilgers & Co. bought by Lord Cable
IISCO incorporated

Montague, Chelmstord Report
Workmens' Compensation Act

Trade Dispute Act

Sir E. C. Benthall became Senior Partner
Government of India Act

Second World War

independence

Bird & Co. registered in India

Firat Five Year Plan

Second Five Year Plan

Third Five Year Plan

Chartered Bank Buildings, Calcutta-1

83,8RD-104
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Boost the

yields
from your fields
with

.....

FACTAMFOS

(AMMONIUM PHOSPHATE 16: 20)

AMMONIUM SULPHATE ® SUPERPHOSPHATE
NPK MIXTURES

THE FERTILISERS AND CHEMICALS TRAVANCORE LIMITED
Regd. Office: Eloor, Udyogamandal P,O., Kerala State

Regional Branch Office :
30, Bharathj Road, Ramnagar, Coimbatore.9




COUNTRIES WE EXPORT 7O (5}

WEST GERMANY

HAS PURCHASED IN 1963

100,000 PAIRS
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Textile Mills—Case Study I:

Maintenance Technique
in a Loom-shed

Textile industry is
investiment in
results unless

getting highly mechanised and the huge
equipments will not yield the expected
the preventive
introduced. This paper

maintenance system s
presents a 1ypical preventive

maintenance scheme which was successfully implemented
on plain looms in the loom-shed of a textile mill~how the
authorities went about the job from the preliminary to the
final stage, and how, as a result, there was reduction in

downtime, improvement in quality of cloth, and extension
of the cffective life of machinery, etc.

JP Singhal

THE SCHEME of preventive maintenance,

which is discussed in this paper. was
successfully implemented on plain looms in the
loom-shed of an up-country textile mill.
Before its introduction, the following steps
were taken:

1. The draft scheme was first circulated
among ail loom-shed assistants for study. It
was then discussed at a meeting in which the
Manager, Engineer and Storemaster also
participated.

2. All the jobbers of different shifts were
taken into confidence, and convinced that by
following the preventive maintenance system
in their sections, they would have less work
to do, as it would eliminate a number of big

Weaving Master, Lakshmi-Vishme Mills, Sholapur

repairs, and prevent the rep=ated occurrence
of numerous odd jobs,

3. The Labour Union was taken into
confidence to avold any misunderstanding.

4, Jobbers, fitters, carpenters, and
cobbiers were provided with proper tools;
and a small workshop, consisting of a lathe,
a drilling machine, and a grinding wheel, was
established in the loom-shed.

5. A competent and qualified assistant
xnowing his job thoroughly well, and enjoy-
ing the confidence of his ecolleagues, was
deputed from the production side as
Maintenance-in-Charge.

6. The existing fitters, slay-makers,

663



664 MAINTENANCE TECHNIQUE

carpenters, cobblers, oiiers and loom-cleaners
were brought under this department. The
departmental store was also given to the
Maintenance-in-Charge.

The scheme of prevenlive maintenanes
consisted of the {ollowing three stages:
1. Checking the looms at¢ the time of
beam finish:
Il. Formightly checking and setting by
the jobbers; and
11I. Dismanting the loom giving constant
trouble by the maintenance gang. for
overhavling.

1. Maintenance at beam finish: (1) As
so0n 2s a heam linishes, the jobber removes
the hicalds and reeds to examine if the shuttle
was running fauliily, Heulds and reods are
then returred to the drawing-in department.
(2) The locm is thoroughly cleaned, keeping
aside any nut-bolt. or loom parts which have
fallen down for fixing. (3) Then the loom is
properly oiled taking all precauiions as
described under the heading lubrication’.
(4) Afier the loom is properly cleaned and
oiled, the beam gaiter or assistant jobber or
jobbers (depending upon the complenment and
designation in different mills) fit the parts
kept by the cleancr, if any. in its proper posi-
gion. Then sl nut-bolts, screws, and sci-
screws are tightened.  Any serration observed
on race-board, recd-cap, lease-rods and back-
rest arc smoothened and polished. Minor
settings like the adjustment of duck-bill heaters
or play-in crank-arms are checked and put
right. Before gaiting a beam, the side of the
pickers and spindlus in both the boxes have
to be reversed.

1I. Fortnightly checking and setting: 1he
different mechanisms of a loom for periodical
inspection are divided as below (The jobbers
are asked through the respective shift assistants
to inspect and put right cine mechanism at a
time. Each item does not usually take more
than two weeks. For such checking the loom
of each section may he divided ameng the
respective shift jobbers.):

(1)  Shedding: (i) Treadle lever nolches worn
out; (i) Top-roiler shaft or its brackets

(B3]

(4)

(5

(6)

¢l

worn ont: (i) Shodding tappets worn out
or out of alignment from treadie ever bowls:
¢iv) Treadie bowls or their pins worn out,
(v) Treadle lever pin worn oul; and (vi) Lam
rod hocks worn out.

Picking motion: (0 Picking nose ¢r any part
of the picking bowl assimbly wein oul,
fiiy Picking shait bracke: or foutsiep or top
clulehes worn out: (i) Picking stick not on
its proper position over the box; {iv) Picking
harsh or weak: (v) Pirking sha’l jumping
too high: 8 Sacll ping or swzlis worn
cut: (vii) Picker soindie not setin Tup and
off™ delivery: (vii Cheek strap guides lowse
or worn oul: and vy Picking stick worn out
or duirieed by heald frames or toem walls.

Stop-rod. bov spring and ol dare (1) Stop-
rod not retaing freclyy i Stop-rod bushes
o collars worn out or louse; (i) Stop-rod
brackets loose: (iv) Swep-rod support bracket
toose: (v Duck-biils 3 heaers worn
out or improperls ad)

g (vit Knock-otf
fever and bolt nussing or hupooperly fitted :
{(vitt Bow spring and organ-handle bowl worn
omt or not properly ser;  Gvify Temple bur
not parallel to the rase-bound or raised too
high over the skey; (ix) Temnle brackaet
touching the race-board: v Temple bar
not swinging back on both sales: and (xi)
Temple bracket teuching the recc at beat-up.

Tuhe-up motion wid asti-crack doviee: (i)
Improper mesh and the alignment of take-up
whoeis: (i) Ratchet wheel or its pin worn
out: Ui Remining eaich or nushing catch or
stip catch worn out; (iv; Teeth of any wheel
broken or worn cout badly: (v Anti-eriack
finger ineffective: (vi) Slip catch nissing; (vii)
Slip catch ineffective;  and (vii) Emery-roll
bushes or the emory roll ead pins  badly
wWorn out,

Weft fork and biake checking: () Weft fork
mechanism anproperiy adiusted: (i) Impro-
per contect of groy hound-tzil on Tumbler;
(it Welt fork hammer pin wern out: (iv)
Welt fork harmmer bush out or woarn: (v) Weft
fork lever not sliding freely; (v Weft fork
touching the sley or grate: and {vil) Brake
mation not properly functioning, ie., loom
not stopping between botiom and back
centres when the shuttle is on starting handle
side box.

Al hearines and  hashes: i) Crank  shaft
brasses or bushes loose or worn out; (i)
Tappet shaft bushes out or worn and bushes
orF set-screw s loose or missing; 1) Crank-amm
Brasses worn out: {iv) Rocking shaft bushes
worn out: and (v) Central support bracket
brasses worn  eut.

Sley height and swing rail position: (i) Sley
too low or too high on both sides; (ii} Sley



JP SINGHAL

oo Technicians should think that it is
el moral responsibility 10 keep
meachines and equipments in tep
condition for increased productiviry
and the survival of 1he litdusiry . ..

or uncqual heights: iy Sy swords Toose
on swing-railt (iv) Swirz-rail not juralic]
lappet shaft: and ) Swing-rai pot at
Proper  position 1w msinwin the
Cocemiricty,

(&) Shurries: HE Shuttde vearing st one or
more of Ls tour sides: i) Shusle topzye
pin projecting o1 back 1o damuoge ihe r
(i) Unbalunced  shuule: and  tiv) Sinme]s
tongue or clips or springs damaged.

My Loow spoed: 1t s Ualla iy observed 1hat the
looms are running at fower speeds  than
required, especiully in overhead shafting
drive, The supervisor should check the speed
of Toems in his section, wnd such numbers of
looms running at less speed should be ziven
o jobbers for atending,

[ R ¢

U0y Picking points of crank and boton; shafr
wheels: (1) The tno wheels should be In
proper mesh and correet aligniment:  and
(i} For longer life of these  wheels, their
point of contact ai pivhing should be changed
to avold teeth getiing worn out only at parii-
cular points,  The crunk wheel i« rrovided
with tiiree key ways for this purpose.

Warp stop motion: The WArp stop moticn,
where provided, ecither clecirical or mecha.
nical. shouid he checked for itg proper func-
tioning, and the worn-out or damaged parts
repluced.

Sefety devices: () Cog wheel guands womn
Out or missing or improperly fitted: {11)
Shuttle guards nmussing or not in proper
adjustment; (i) Fae bol projecting out
too long; (iv) Weft fork hammer swinging
over the breast-beam in such a WHY as {0
cause an injury on fingers: and () Let off
weights without proper slot for handiing.
Leose foundziicn: Tha lom numbers with
loose foundution mav be given 1o the nison
for attending,

In this way each of he above settings are
inspected in turn once in six months in the

(1

(i2)

(3
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whole shed. Though the work is to be done
by the jobbers, the Maintenance-in-Charge
has to guide and give them the help of his
fitters, carpenters, and o hers, After each
inspection, the Matintenance-in-Charge has to
check a few looms at random in each section
to keep the jobbers alert,

HI. Maintenance of constant trouble-giving
looms: When a loom is giving any one or more
of the following troubles—

(1) Shuttle fiying out, (i) Shuttle trapping.
(i) Shuttle badly wearing, {iv) Loom getting
Jammed  or heavy. {v) Loom consuming
more stores, (vi) Leom producing defective
cloth or giving less production. or {vin
Crank shaft bushes broken, or tappet shaft
slots damaged or loom wall broken—the
same has to be reported (o the maintenance
department for overhauling,

After a loom is overhauled, it has to be
checked by the Maintenance-in-Charge before
a beam is gaited. And a record of the pirts
changed. and the name of the man who over-
hauled the loom. are maintained for future
refercnce.  Follow-up of the overhauled looms
is essential.

The scheme was iniroduced ‘o gain the
following advantages: (1) To increase loom-
shed efficiency by reducing downtime to
minimum: (2) improve the quality of cloth:
(3) extend the effective life of the machinery:
(4) maximise machine utitisation: {3) reduce
Store consumption: (6) reduce maintenance
and repair cost: (7) save overtime paymsnt
to the fitters: (8) reduce power consumption
of the drive: (9) reduce the number of acei-
dents; (10) improve the earning of the work-
ers; (11) reduce fatigue of the worker; (12)
maintain better cemployer-employee relations
and (13} to ensure that the cloth is delivered
to the dealers as per schedule. -

Machines and cquipments are the fixed
assets of an indusirial enterprise. Technicians
should think that it is their moral res-
ponsibility to keep them in top condition
for increased productivity and the survival
of the industry.



Textile Mills—Cuse Study II:

Downtime Halved in
Process House

JE Driver

Asst. Manager (Technical Service), Swadeshi Mills, Bombay

THE FOUR types of
- maintenance
practices are break-
down maintenance,
preventive mainte-
nance, maintenance
prevention and selec-
tive maintenance.

textile

1. Breakdown
maintenance : There
are many factories
in India which do

The Process House of a
mill
seven distinct advan-
tages after following

the maintenance pro-

before and after, are
adversely affected.
The repairs have to
berushed. Manya
time they have to be
corapromised. The
totallossto the com-
pany is very heavy.

derived

2 Preventive
maintenance: In the
processing sections
of one of our textile

just this sort of mills we started this
maintenance, The programme about
machine is made to . two years ago. We
runwithnomore care cedure dQSCI lbed her €. used the Kardex

than routine lubrica-

tion, till some fault or breakdown occurs
when that fault is repaired. If it is a very
important machine in the factory, then all
production is held up, operating labour be-
comes idle or has to be temporarily curtailed.
The other machines in the sequence, both

system of control.
For every machine we prepared a check-list in
which were listed various items to be checked
at a predetermined frequency. Initially this
frequency was fixed from the experience of
our Maintenance Engineer, and it was modi-
fied when more experience was gained. Any
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+ + - One of the biggest causes of high main-

tenance

costs is created at the time of

equipment design, lay-out, and installation.
While the Maintenance Engineer is helpless

regarding the design aspect once the equip-
ment is bought, he can yet play an important

role during installation and lay-out . . .

abnormal findings were recorded and
taken up for repairs at the most convenient
time, after giving notice to the production
personnel, and after preparing in advance for
the repairs. Although, initially, the main-
tenance costs increased as the large number
of defects observed had to be corrected, later
on the overall cost came down substantially,
and the downtimes for repairs and mainte-
nance were reduced considerably. Today, the
production departments willingly cooperate
in handing over the working machine for a
routineg check, because they are convinced
that, in the long run, it leads to lower
machine downtimes. Relations between the
maintenance staff and production staff have
improved.

3. Maintenance prevention : This depends
on the design features of the equipment,
and how it is installed. One of the biggest
causes of high maintenance costs is created
at the time of equipment design, lay-out, and
installation. While the Maintenance Engineer
is helpless regarding the design .aspect once
the equipment is bought, he can yet play an
important role during installation and lay-
out, The following precautions  are
helpful:

(i) Avoid laying steam or water pipelines near

the electric motor. Any leak will ruin the

motor. If that is unavoidable, instali a
suitable guard.

{ii) Fix a load beam above the machine to ease
lifting of heavy parts during maintenance and
Tepairs,

(i) Tnstall limit switches at strategic places (even
though not provided by the manufacturers)
which will shut off the machine in case of a

fauit. This js very necessary in the case of
careless workers.

(iv) Properly lay water lines, steam lines, air lines,
power cables, etc., for ease of inspection and
repairs later on. )

{v) Provide doors and aisles of adequate size to
permit efficient maintenance movements.

(vi) Provide ample run-in period for all major
equipment, with gradual loading up.

(vii) Separate equipment whose operation couid
affect that of others. For example, keep
instruments away from areas where material
is spilled or equipment is flushed.

4. Selective Maintenance: Basic to any
selective maintenance programme are—(1)
Determining the importance of the unit in the
productive process—the Productivity Rating;
and (2) Determining the reliability of the unit
—the Reliability Index. Using these two
keys to selective maintenance, a maintenance
programme can be designed which would
reduce the cost of maintenance per unit of
production.

Below is given a brief outline of the
planned maintenance programme in the
Process House of one of our textile mills:

1. For every machine a history record is
maintained. The record contains details
of the maintenance work carried out on the
machine, the names of the persons who did
the job, the parts replaced, etc. This is a
valuable record. It indicates the types of
failures, their frequency, and helps in the
stocking of the right quantity and types of
spares. Also, it indicates the quality of main-
tenance work done by the fitters. 1f a recent-
Iy repaired part fails again, then we take a
very serious view of the situation, and
the same is very thoroughly investigated,
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PROCESS

2. A detailed preventive maintenance
programme has been instituted for all impor-
tant machines. The Kardex system is used
for this programme. Machines are stopped
approximateiy on schedule after atleast giving
a week's notice in advance to the production
departments. The persons appointed for
checking carry the cheek card in a transparent

HOUSE

mentioned in the card. Any delect noticed
is at once reported to the Maintenance
Engineer who decides on the course of action.
He may decide to rectify the same before
starting the machine, or he may allow the
machine to be started up with that defeet and
prepare for the repairs on the next shutdown
or hofidayv. Fig. | shows the tvpical check

plastic cover, and check each item as cards forthe Shcaring and Cropping machine,
Dese: Shearting M'c (Old; Dcpt.: Iinishing C: 'J o L
i '\Imkl Type SGP NManufacturer; Meonforts I \o 4017652
- D:te lnspem]on b_\_ J? cm.xrks Yoreman's Date of Work to be done once
i alechame clock Nos initials nexioinsp. a month
| ——— PR e e A T M AR e R
3 I. Check and adjuse the guiders,
2, Check  the following beits
and adjust their tension:
iy Belt of cleanirg section,
(h) Belts of main muoter,
{c) Behis of the fan,
td) Belts of all the four
brushes, and
: (e} Belt of Plaiter. .
{ 3. Sharpen gl the  four
; ledger blades. Take culling !
\ test for all culters. i
‘ 4. Check nylon blocks of all i
cvlinders. !
o Defeets
Card No.
Serial Mo The following were some of the defects
Card No. detected during our preventive maintecnance
“Work 1o be done once _ e check-up, which, if left undetected, would
in two moaths Serial Ne. have caused great damage. As such they

) 1. Check the surfuce of

\\ ork to be done once
o year

the two tensioning
rolls and replace felt
if not O.K.

1. Check thebearingsof

2, Inspect fillets of both all the rolls in the
draw rolls. cleaning section and
thut  of all the
3, Tnspect and  clean brushes  of  the
the fellowing broke machine.
liecr
ASSaER @ 2. inspect and clean the

{a) On right side of PIV gcar and the
sccond draw roll, other gear box on

(b} On left top of the right side.
tensioning roll,

(¢} Brakercll at right

bottom, etc.

e v e Fig. 1

were rectified at hardly any expense.

(iv Roller-besring sleeve, which was found to be
loose on the shaft of the mangle roll, was
tightened on the shaft.  If not detected in
time, it would haveavorn out the shaft, requir-
ing metal spraving and finishing, or entirg
replacement.

{ii

Cloth alignment moters of the Palmer Unit of
our Fele Cileinder were found huating because
of loese brakes. The brakes were u"]nencd
I not detected in time, the moiors and;or
their couplings might have been  danmmged
peimunently.

Limit switch stop bracket, which was found
loose and out of posiuon, was re-positioned
and tightened. I not detected in time,

(iiiy



JP DRIVFR

heavy damage might have occurred. as the
protective device had been rendered ineffective.
Key of the differential shaft of the Hot Air
Stenter was found logse in the keyway., If
this defect was pot detecled in time, the shaft
would have been damaoged.
Chain clip bolts were found considerubly wern
out, and were replaced. A broken bolt could
have very serious conszguences.  Itcouid even
crack the bed of the machine.
Pressure reducing valve on the drying range
was found to be out of order. I not detect-
cd in itme, it could have lad to very serious
consequences involving loss of lives,
3. Lubrcation schedules have
preparcd. Missed frequencies are duly noted
down, and taken up at an carly date.  Qilers
are trained not enly to lubricate the machines
correctly, but to report a hot bearing or
noisy bearing. Lubricants, specified by the
machine manufacturers. or rccommended by
the lubricant supplicrs, are only used.

(iv)

(v

—

(i

aa
tatn

Spare-Parts

4. Sparc-parts are very carefully ordered.
In case of new equipment, the manufacturer
is asked to rccommend spares. Machine his-
tory books also serve as invaluable guides,
The spares ore well-stored, and protected
against pilferage and unauthorised use.  An
effort is made to keep inventory levels at the
optimum.

5. Before a now machine is handed over
for regular production, it is given careful trial
runs. The cperating staff is trained in the
opcration of the machine. All important
operating instructions are cxplained, and a
typed copy is framed and kept near the
machine. Any unusual sound or occurrence
is reported to the Maintenance Engincer
whose  permission is obtained before
continuing with production,

6. Lastly, we firmly believe that a clean
mill is an efficient mill. We lay great stress
on house-keeping. The machines are re-
gularly cleaned and painted, and all cor-
rosive liquids and fumes are prevented
from contaminating floors and machings.
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US Professor

on Indian
Productivity

FProf Thomas Wilson, of USA, in his
recent book on Planning and Growth,
refers to the situation in India where
“the restlessness of maodern industrial
society has  been  condemned and
resented as incomsistent with the con-
templative life that religion prescribes.”
Incidentally, he is cgainst that type
of planning which involves “preparation
of official target and  programmes
for output.” In any case, Tcontrols
should not be wused fo enforce an
industrial plan.”
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Our manpower is our greatest assef, and
we constantly endeavour to improve their skills
by sending them to short iraining courses,
through circutation of technical journals, and
through contacts with foreign erecters. We
equip them with good tecols, and modern
maintenance equipment,

The above-described maintenance pro-
cedure has resulted in the following benefits:
Less machine downtime (reduced by almost
50 per cent in the last two years); less over-
time pay on rush repairs; fewer large-scale
repairs and fewer repetitive repairs; lower
maintenance costs (reduced by almost 40
per cent in the last two years); better quality
of finished cloth and fewer damages; better
sparec-parts control, with consequent reduc-
tion in inventory; and better relations bet-
ween the production and maintenance per-
sonnel, The pay off is, indeed, very handsome,



Textile Mills—Case Study III:

Effective Check to Fall

in Production

SM Misra advances the view that preventive maintenance
should be viewed as a leap towards betrer and increa-
sed production, and not as a step towards better mainte-
nance, and cites how the fall in production in a carding

and spinning plant of a woollen

textile mill was

checked and increased as a result of the introduction
of preventive maintenance.

SM Misra

ALTHOUGH preventive maintenance has not

vet been recognised as a tool of higher
productivity in the developing industries of
India, it certainly has been in vogue under a
different name. The need to systematise and
streamline such activities is urgent, and early
steps are called for in this direction.

Preventive maintenance should be viewed
not as a step towards better maintenance,
but as a leap towards better production.
The situation mentioned below will help in
an understanding of how better production
at reduced unit cost can be achieved (The
figures present a simulated condition.) :

Indusirial Engineer, Amritsar Productivity Council, Amritsar

A machine has been purchased for
Rs. 12,000. Tt has a 15-year life and a pro-
duction capacity of 18,000 units of output
per year. Suppose the variable costs are
Re. 0.50 per unit, and the fixed costs Rs. 9,000
per machine per year.

CASE I: Consider a situation where
preventive maintenance is totally absent, and
that only breakdown repairs are done which
result in reduced machine life. At the end
of five years, it will be found that the machine
is left with a capacity of producing 12,000
units per year, The total life of the
machine is estimated only at 10 years,
instead of 15 years, under these conditions,
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0.50 x 12,000+ 9,000

12,000

Disregarding the time value of money, ie.,
interest,

Unit cost= =Rs, 1.25

12,000

Annual depreciation= =Rs. 1,200
10

CASE II: Consider another situation
where preventive maintenance is actively
applied, and a full life of 15 years is exploited.
At the end of five years, the machine is left
with a preductive capacity of 15,000 units
per year.

0.50 x 15,000 +9,000
Unit cost= =Rs. 1.10
15,000
12,000
Annual depreciation= =Rs. 800

I5

This example shows a saving of Rs. 2,250
per year resulting from reduced unit cost
as a result of preventive maintenance. Also,
there is an annual saving of Rs. 400 in machine
depreciation. If the machine had been used

...Preventive maintenance is a

tool, and not a target. It is
a means to an end, but not an

end in itself. In other words,
it aims at reducing the production

cost indirectly, but does not

mean a cost reduction by itself.
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carelessly, the deterioration would have been
faster. A plant may have a number of such
machines, and the total realisation of savings
will certainly justify the introduction of
preventive maintenance.

In a continuous-process-type of industry,
like sugar or cement, the sub-units are linked
with each other in such a way as to form an
integral part of the whole unit. If any of the
units, big or small, fails to operate, thelcom-
picte plant or the whole unit stops function-
ing. This involves heavy cost by way of
repairs, besides tota! loss of production,
whereas, in a mass production shop, if one
machine becomes idle, the other machines
operate, and production in respect of only
one machine is lost, Preventive maintenance
means much more to such industries. This
example, however, should not create the
impression that industries other than conti-
nuous process type cannot benefit from
preventive maintenance,

Preventive maintenance is a tool, and not
a target. It is a means to an end, but not an
end in ijtself. In other words, it aims at
reducing the production cost indirectly, but
does not mean a cost reduction by itself.
Therefore, the success of the programme
depends on how it is organised. It may not
give the stipulated benefits, if poorly planned
and haphazardly applied.

To be more selective in approach, careful
attention is necessary to those factors on
which the programme hinges. These include
the frequency of inspection, and the number
of items to be inciuded in the programme. If
inspections are made too often, they involve
extra expenses and more equipment idle time,
and if too few, more stoppages due to break-
downs will occur. A good balance should
be struck to avoid such a situation. Also,
the inclusion of some minor items will un-
necessarily burden the programme. There
should further be an understanding on what
to inspect in respect of the sclected items,
In some plants, a check-list or a service and
inspection schedule has been developed to
operate the preventive maintenance program-
me. This should, of course, be prepared
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in the light of the individual nceds of the
company concerned. A check-list for one
plant may not suit the other.

In the newly-installed carding and
spinning plant of a woollen textile mili, the
management experienced a considerable fall
in production. A study showed that one of the
contributory causes was minor and major
machine breakdowns in the section. Being
a high-speed machine, the production loss
was so high that it was decided to introduce
a system of preventive maintenance. A check-
list was prepared, and the frequency of
service and  inspection operations  deter-
mined. Accordingly, the machine was sub-
jected every week to cleaning, oiling, and
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Growth is not Productivity,
but India can have both

of capacity itself,
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To accelerate growth is not the same thing as to increase the utilisation of
the existing resources, manpower, and capital capacity...By putting the idle resour-
ces to work, consumption can be increased both now and in future.
true of oiher measures to improve the efficiency of allocation of resources.
can all agree, 1 presume, on the desirability of growth measures free of any cost.
If that is the meaning of growth policy, there is no issue. *

For short periods of time, stepping up the utilisation of capacity can increase ’
the recorded rate of growth of output and consumption.
tions in the utilisation of czpacity will have a minor infiluence compared to the growth
To express the same point somewhat differently, the subject
of cconomic growth refers mainly to supply, or capacity to produce, rather than to
demand. In the shert rum, accelerating the growth of demand for goods and services
can. by increasing the rate of utilisation of
Eut in the Jong ren, ountput and real demand cannot grow faster than capacity, If
monetary demand is made to set a faster p
Eaotion that cuts rea! demand down to size.—JAMES TOBIN of Yale University (Papers '
and Proceedings of the 76th Amual Meeting of the American Economic

ace, it will be frustrated by a rate of in-

EFFECTIVE CHECK

checking for adjustment and minor repairs.
Once in three months, a programme of major
repairs and overhauling wus undertaken.
This proved very effective, and advantageous
to the firm. _ :

The following producticn figures will
reveal the improvements achieved:

N 1,84,530 kgs. of
L yarn was produced
] {for 6 months)

Before preventive main-
tenance was applied

7 2,29,367 kes. of
% yarn was produced
| (for 6 months)

After preventive main-
tenance was applied

@

- e

The same is
We

But over the decades fluctua-

capacity, speed up the growth of output. 1




Textile Mills—Case Study IV:

Scouring Schedule for

Ring Frames

The quality of production in textile mills can be impro-
ved, and machine breakdowns reduced, if a systematic

scouring  schedule, embracing

all  departments, is

introduced, as demonstrated here in respect of a batch
of 36 ring firames.

RA Namasivayam

A PLANNED system of preventive maintenance

in the textile industry is very esscatial
as, owing to foreign exchange difficultics
and indigenous manufacturers not being in
a position to supply our demand of textile
machinery, existing equipment has to he put
to maximum efficient use. This calls for
“scheduling” and “routinising” to kecp the
work-rooms and ntachines spick and span,
besides sending people out to visit some of
the best mills in order to learn about tech-
niques or features of new machines and the
ways adopted to maintain them.

The textile mills, on their part, shouid
subscribe gencrously to technical and pro-
ductivity journals, so that both management

673

Madura Mills Ce. Ltd., Tuticorin

and technicians could keep themselves in
touch with technical advancements at home
and abroad. Suggestions for higher pro-
ductivity, etc., even though emanating from
a junior supervisor, should receive careful
and  sympathetic  consideration from
managements,

Table I on next page shows a scouring
schedule for a batch of 36 ring frames
(24 ring frames of A500, and 12 ring frames
of four-roller drafting system). Such a sche-
dule should be displayed conspicuously at
the entrance to each and cvery department in
a textile mill, so that even ag ordinary main-
tenance man can understand the frames to
be cleaned in a particular day. This will also
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facilitate easy checking by the technical staff,
A maintenance force of seven men is
engaged for this schedule. On a particular
day they have to clean three frames, and to
arbour oil nine machines. In addition, in one
of the four seciions A to D, they have to do
spindle ciling or jockey pulley cleaning. etc.,
for the three frames.

Table Y shows the seventh day of
cleaning in Section C-—that is, during the
seventh day of cleaning, the maintenance
force has to clean machines 13, 14 and 24.
Machines to be arbour oiled on that day are
7,8, 21, 1, 2, 18, 30, 31 and 27.

Section C involves spindle oiling of frames
13,14 and 24, and after a lapse of 12 days,
Section D is taken up. During the period,
the poker rods are cleaned thoroughly with
black lead powder. After a further lapse of
12 days. jockey pulleys in Section A are
cleaned and greased, and Section B is atten-
ded to after yet another 12 days. During
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scouring, topping will also be done except
on spindle ciling cycle. Roofs are cleaned
once in six days by the same maintenance
force.

Such a systematic schedule embracing
all the departments will improve quality
of production, and reduce machine break-
downs, Ring frames with medium counts
and fine counts should be cleaned once in
12 days, and those with coarse counts once
in six days, as ring frames are subjected to
much accumulation of fluff.

Top rollers should bz buffed once in six
months as per a systematic schedule for clean-
ing, If possible, it is better to change the
front and back top rollers (only in possible
drafting systems) during every scouring. To
facilitate this, top roiler cots may be ordsrad
in different colours. The best svstem of
maintenanze is by the cleaning gang system
than to clean all the frames in one day.
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Yes, and, strange, too, that it is
happening in the USA.

Materials Evaluation (July 1964) says
that “‘today it is not uncommon for an
otherwise reputable company to request
a test equipment manufacturer to invest
considerable time and money for plans,
preliminary designs, and estimates, im-
plying in one way or another that the
manufacturer will be awarded the orders
after necessary changes have been worked
out and a fair price submitted.”

The journal adds: ““Test equipment
manufacturers wmay find themselves
spending many hours and days working

Free Engineering?

with customers. . . furnishing them with §
thousands of dollars’worthof data and test 5
specifications. Later, the manufacturers
find that their suggestions and designshave ;
been deliberately handed over to a compe- 4
titor who frequently has only a limited
design capacity and no enginecring assis- §
tance. The buyer uses the free designs in
securing bids from these other manufac- §
turers.. .who can then submit lower
prices because they are not burdened with
design and engineering costs. .. Many g
purchasing agents believe that the more
design and estimating service they can g
get freec, the better will be their service to
management.”’ §
1



Task of Maintenance
of Machine-tools

L Machine-tools fornran Cimportant contributory

ﬂ_.fc'z‘()f'"

of niost of the industrial wnits.

They

do  need periodic attention, and LT Madiani
tormerly Chief Mechanical  Engineer of  the
North-Lest Frontier Raibwayv, describes a system
of preventive maintenance which may he success-
Jfully adopred 10 keep « group of machire-tools
in cfficient working condition.

I.T Madnani

onTINUous efficient performance of an
industrial enterprise depends on the
setting up of a maintenance standard for
machinery, which would aveid all reasonable
chances of an unplanned shutdown. The best
standards of performance can be achieved
only by adopting a system of preventive main-
tenance—sometimes termed as pre-planned
or progressive maintenance. The system
is a logical development in a world of competi-
tion, as against the old idea of leaving welil
alone, and the reluctance to give attention to
equipment until it broke down.

Preventive maintenance may be briefly
described as a programmed withdrawal from

Genered  Manager,  Oi! and
Narwral Gas Conuniyveion, Barodu

use, for a definite period, of equipment for
attention to prevent deterioration which may
lzad to loss in efficicncy or breakdown. The
nature of attention given at different periods
progressively maintains the equipment to
meet the required service efficiently. The
system must cover all the contributory sections
of the industry, and also every individual item
of machinery and plant. A proper assess-
ment must be made of the requirements of
power, labour, floor space, maintenance
stocks, etc., to meet the needs of the industrial
unit. Care should, however, be taken to
control the maintenance cost within the limits
of economical production. Some authorities
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recommend a ratio of maintenance labour
force to plant labour force, or & ratio of main-
tenance expense to value of equipment.
These would, however, vary with the nature of
industry. Even for the same industry the
ratio may be different in different countries.

A detailed check must be made of every
machine or contrivance used for examining
the functions of various components and sub-
assemblies as parts of the major assembly,
and a study must be made of the design features
contributing towards the performance of the
stipulated functions, particularly the stresses
imposed which are likely to cause fatigue and
failure. A scheme must be evolved to attend
to the over-stresscd components and  assem-
blies before they break down. Detericration
usually sets in by one or more of the contri-
butory factors, viz., impact, vibration, corro-
sion, crosion, and abuse, Attention given
may vary from the simple task of providing
a proper lubricant at the right time to under-
taking of major overhauls giving a new Jease
of life.

The schedules of maintenance, labour
force required, tools and materials necessary,
etc., vary considerably in quality and quantity
for different industries and size of the units.
It is proposed to describe here a system of
preventive maintenance which may be
adopted successfully to keep a group of
machine-tools in efficient working order.
The system envisages periodical cleaning,
lubrication, inspection, and timely attention
to machine-tools. It is broadly divided into
maintenance by the operator and mainte-
nance by the preventive maintenance group
under the direction of the Plant Engincer.

Maintenance by the operator; The operator
should attend to the daily cleaning of the
machine-bed and slideways, and lubricate the
lubrication points including working surfaces.
Wherc an oil-well is provided, he must check
the oil level, start the machine and check the
oil flow. beforecommencingthe work, A defect
im oil flow, and any defect expericnced in
working, must be reported to the supervisor
concerned. To assist the operator, all
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lubrication points should be painted in a
distinetive colour. Points which must not be
lubricated by the operator should also be suit-
ably marked. To ensure that the operator
does not grudge spending a little time daily in
cleaning and lubricating his machines, parti-
cularly where a system of payment by results
is in vogue, a suitable allowance must be made
in the tme study, and the operator made
aware of it

Maintenance by the preventive maintenance
group under the direction of the Plant Engineer:
The scheme may be divided into-- (1) Daily
schedule, particufarly for vital, heavy duty or
precision machines; (2y Weekly schedule; (3)
Maenthly schedule; (4) Quarterly schedule; (5)
Six-monthly  scheduie: and  (6) Annual
schedule. The details of the schedules would
vary with the nature of machine-tools. A
general outline, which may be modified to
suit local and parlicular conditions, is
given below:

1. Dailv (Maintenance group—in the case of

vital, heavy duty machines)

{a) Cleain. oil and grease bearings and shides.

{b) Check all bolis and nuts,

(¢) Check and lubricate main’counter shaft
bearings.

td) Check sufoty devices and overload preven-
tive dovices, limit switches, brakes, cte,

2. Weokly

(a) Cheack cil level and top-up (Maintenance
group).

(b) Check coolant {Operator).

t¢) Check and adjust gland packing wherever
NCCEssary.

(@) Check relay contactors for motor and
magnetic clutches,

3. Monihly

(2) Check Suds pump and fittings.

(b) Claan oil filter strainers, felt wipers,
covers, cil sides, adjustment on slides,
taking up steck in wedges and liners.

{¢) Check and odjust main clutch, clutch
pins, cluich blocks. and brake.

(d) Check and adjust sell-action of slides and
turret.

(2) Check tension and adijust helt.

(f) Grease all peints where indicated,

{g) Clean ang refill coolant tank.

(h) Check lubricating system and pipes for
blocks.

Quarterly

{a) Clean and check spindle bearing of head-
stock and charge with lubricant.

(b) Check tool posts and turrets.

MAINTENANCE OF MACHINE-TOOLS

5. Six-monthly
(a) Lubrication—
(i) Detail check and repair the lubri-
caung system.
(i) Clean, flush and refill lubricating
points,
(iiiy Clean, flush and refill feed drive
unit.
{b) Inspection --Check gear shafis, clutches
and brakes, bearings, drive gears, shaft-
zaring. tool posts, turret slide locks, lead
screw, lubricating and coolant pumps,
pipes and pipe connexions, tail stock,
slides, beds, eic.
6. Annuaily
(i) Check and adjust alignment,
iy Joint inspection by Maintenance
Foreman, Operating Foreman, and
Electrical Foreman for alignment,
speed and feed, load test, electrical
drive and gear.
Inspaction of electric rotors.
Annual repair—limited overhaul of
machine as may be necessary and as
pre-planned, based on inspections
carriecd out at previous periodical
schedules, including electrical gear.

To ensure that all machine-tools receive
necessary periodic attention, a programme
must be drawn up jointly by the Plant
Engineer and the Production Manager. The
dates when the respective machines will be
available for attention should be laid down.
The weekly schedules may be carried out
during week-days. The monthly, quarterly,
and six-monthly schedules may be program-
med, as far as possible, for week-ends and
holidays to avoid loss of production. The
annual schedule may be arranged to coincide

i)
{iv)

...a study of the repair work
carried out can often lead to
improvement in design of a
particular aspect of the machine-
tcol which may be causing

recurring trouble...
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with the annual holidays. On the basis of
“time required” to attend to the various
machine-tools, they may be divided into broad
categories to co-ordinate the preventive
maintenance programme with the preduction
programme. The progress of various sche-
dules may be controlled by introducing a
schedule board indicating the dates on which
the different machine-tools are due for atten-
tion, and the dates on which they are actually
attended to,

Preventive maintenance records: Proper
records of preventive maintenance work
must be kept. Firstly, the keeping of records
ensures timely attention to the equipment,
fixing respensibility for failures. and. secondly,
a study of the repair work carried out can
often lead to improvement in design of a
particular aspect of the machine-tool which
may be causing recurring trouble. A Hislory
Card should be introduced for each machine-
tool. Thz cards may be grouped to suit the
requircments. Each card. in addition 1o
recording the maker’s name, local agents,
type or model, contract number under which
obtained, brief specifications, delails of
accessories, etc., can also be used to indicate
the particulars of maintenance work executed
from time to time, An unplanned shutdown
causing loss in production may be written in
distinctive ink. Cost particulars can also be
indicated commencing with the initial cost of
the machine, and followed up by cost of repairs
indicated as labour and material costs, As the
machines get older, the History Card can be
used to draw up reconditioning programmes
or make replacements,

Reconditioning of machine-tools: It
would be of advantage, particularly for a
large industrial unit, to provide recondition-
ing ‘overhauling facilities to avoid increase
in capital cost and very often expenditure on
foreign exchange. In deciding to take up a
machine-tool for reconditioning, the following
may be studied:

1. The History Card for repairs carried
out over the years and the present
condition,

2. Reports of the recent alignment tests,
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3. The nature of work performed, and
the extent of precision demanded
from the machine-tool,

A critical study will reveal whether it would
be desirable 1o procure a more modern
machine-too] which may save in cost of repairs
and cxpensive breakdowns, with perhaps
increased out-turn resulting from improve-
ment in design, and accuracy in working, or to
recondition the existing asset. Recondition-
ing of machine-toals calls for the setting up of
special facilities and training of staff,

The essential spares to be stocked may be
conveniently divided under thres categories
A, B, and C. Category A includes mainly
consumable items, which are subject to wear
and sometimes breakdown without prior
indication. such as belts, ropes, chains, leather
buckets, washers. and carbon brushes. Cate-
gory B includes items also subject 1o wear, but
which do not require to be replaced frequently,
and are normally attended to or replaced only
during programmed maintenance repairs.
Catzgory C may include items not normally
requiring replacement, but may have to be
replaced due to accidental damage or gross
abuse. A careful list of the three categories
should be prepared by the Plant Engirecrin
good time to avoid a hold-up, and waiting
for spares. Over-stocking of the spares
should, however, beavoided to control locked-
up capital. A large unit may consider
the setting up of a plant drawing office section
to prepare selected drawings of components
of the equipment used particularly where the
replacement parts are not procurable locally
as a standard item, and have to be ordered
or manufactured specially,

The task of maintenance has become more
specialised with diverse manufacturing tech-
niques, A plant engineer’s range of work
may broadly cover building construction and
maintenance, mechanical and electrical equip-
ment maintenance, plant safety, fire, theft and
similar services, maintenance of vard and
ground equipment, etc. Specifically it may
vary from the simple task of keeping in opera-
tion a limited number of machine-tools to
maintaining a complicated nuclear plant.
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Civil Aviation

JS Paraih

General Manager. Indion Airlines Corporalion
New Doihi

The rask. rolec and  wdvan-
stees af preventive maintenance
in o civil aviation are cutlined
i this paper by the General
Manager of the Indiair Ai-{ines
Corporation who  poinis ow
thar if plavs ¢ role second 1o

none particilariv when around-
tie-clock operation is necess- '
ary with five different 1vpes of
aeroplanes. TAC has recently
set up Air Safety, Research,
and Development Scciions ro
conduct studies in the field of
preventive maintenance, aid it

REVENTIVE maintenance is  an effort to
avoid the post-imortem as far as possible.

Its task in aviation is twolold—peak mainte-
nance on ground, and safe flying in air. It
thus plays a vital role in civil air transport
where maintenance of acroplanes on ground
ensurcs safety in flight and operational effi-
ciency. As a tool of management, it has

is pointed owr that “systcnis of

preventive maintenance can be

more effective and efficient if

IAC's fleet were to  consist
of only three types of airerafi.”

immense advantages in an airhine mdustry,
and these mainly (1) ensure safary in flight,
(i) enhance operational efficiency, {iii) pro-
vide comfort for passengers, (iv) prevent
delays in departures, (V) afford confidence to
operating crew and ground engineers throug
intensive checks and counterchecks, (vi) cu
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The Indian Airlines Corporation has its own sche
maintenance. Before the commencement of a flight, a t
the aircraft is made by qualified engincers. Above, e
an aircraft.

repair costs, (vil) promote productivity,
and  (viii) bring about an educational
advancement in the most advanced science
of technology, viz., aeronautics.

Flight crew proficiency and expert ground
engineering service are the two essential pre-
requisites of preventive maintenance in civil
aviation and human talent has to be trained

to the maximum possible ex:
the tempo of the pre-re
highest pitch.

The Indian Airlines Con
is a public utility corporati
fleet of 635 aeroplanes con
Caravelles, 12 Viscounts, 10
ships, three Skymasters, and -



Check of engine

primary function of the airiine is 1o provide
cale, efficient. adequats, economical. and pro-
poriy co-ardinated air transport service at
reasonable  charges. Towards the atwin-
ment of these gouls, pivventive maintenance
plays a role sccond to nonz, particularly
when a round-the-clock operation is necessary
with five different types of aeroplanes.

In the aireraft industry, it is an accepted
service policy 1o include in the air-
craft purchase training of flight crew and
eround engineers of the user airlines.

Further, the manufacturers pro-
vide 1the airlines with main-
tenance manuals and other bulletins
dealing with the latest develop-
ments and modifications as  an
cdueational service.

Whenever a new type of aircraft
is purchasad, IAC takes advantage
of such technical services which are
a part of the aircraft purchase
contract, by deputing selected
flight craw and ground engineers
for intensive training with the
manufacturars abread.

A larger number of trainees
cannot b deputed owing to a policy
of conierving the country's foreign
exchanege,  After training, thess
{rainecs act as instruclors to train
the requived number of pilots and
meineers at the training establish-
mants sot up by the corporation
in the country. This system of
pilot-to-pilot  and  enginezr-to-
engineer training, however, has
proved a suceess in JAC resulting
in intensive specialisation,

Refresher courses for these key
perscnnel are also condacted as a
part of the continuous training pro-
gramme organised by the cor-
poration at Begumpet, Bombay,
Calcutta, Delhi, and Madras. Thro-
ughout the training programme of
each pilot and engineer, IAC lays
emphasis on safety in flight, operational
efficiency, and passenger comfort,

Before the commencement of a flight,
a pre-flight or a transit check is carried out
by qualified enginsers. The commander of
the aircraft ihen checks up its functioning
through the medium of instruments installed
in its flight deck. The Controller of Aero-
drome gives the clearance for take-off and
janding  of ecoch  flight.  Before  take-
off and landing. passengers are requested to
fasten belts for their comfort and safety.
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The maintenance of ap aircraft is not merely
dependent on how the engineers maintain
it on ground, but also on how the crew
operate it in the air. Therefore, the engi-
neering and operating personnel are equally
responsible for the promotion of preventive
maintenance in IAC. The Department of
Civil Aviation, Government of India, be-
sides exercising a general control, (i) grants
the certificate of airworthiness of the air-
craft, and (ii) issues licences to the pilots
and engineers after prescribed periodica!
checks and examinations. The pilots are
required periodically to undergo rigorous
medical tests to be fit to fly an aircraft.

Airframes, engines and various accessories
arc inspected and overhauled at pres-
cribed intervals. Besides inspsction by the
Civil Aviation Department, TAC has an
engineering Inspection department of its
own to follow up the system of preventive
maintenance. Even new spares are inspected
before they could be used on the aircrait.
At the time of each progressive check or

Cockpit check
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..that a Viscount engine, which
was overhauled at the expiry

of 1,400 hours in the initial

yvears of introduction, is now
being overhauled after every
4,000 hours of use, merely
illustrates how efficiency is
achieved by the introduction

of preventive maintenance...
overhaul every cndeavour 15 made to restore
the zircraft to s originul condition, Main-
tenance inspeciion and  overhaul involve

costly  equipment. The Directorate of
Meteerology and  Observatories also
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heips thie operating crew in ensuring safety
in flight.

Modilications to aircraft, prescribed by
the manufacturers. are carried out whether
they are mandatory or desirable. During
the life-time of an aircraft, such modifica-
tions, which may cost several lakhs of rupees,
are made for the sale and cfficient opera-
tion of the aircraft. even if it means a cut
on the pay-load. No money or means
are spared to ensure cent per cent safety
in flight.

TAC has recently set up Air Safety,
Research  and Development Sections to
conduct studies in the ficld of preventive
maintenance. The causes of accidents to
aircraft both in the air and on the ground
are thoroughly investigated. and the con-
clusions drawn are used to minimise mishaps
in future,

Iuspection Pattern

Various systems  prevail pertaining to
actual fitment of inspection schedules into
the operational pattern, and these vary
from airline to airline depending on the
utilisation of the aircraft and operational
conditions. But most of the operators,
including 1AC, foliow the pattern given
below with slight variations:

a) A Pre-flight Inspection is carried out
just prior to the first flight of
the day.

b) At all transit stations a Through-
flight Inspection is carried out euch
time an aireraft lands,

¢) Every time an aircraft returns to
base after completing its rounds
for the day, a Night Stop routine,
also known as Terminal Check, is
carried out.

d} There is also a Trip Inspection
System which is followed on the
basis of flying hours or the elapsed
number of days ranging from 30
hours/6 days in the case of Dakota

MAINTENANCE IN CIVIL AVIATION

to 100 hours/20 days in the case of
Caraveile aircraft. .A majority of
the world’s airlines follow this
system with slight variations, and
instead of “Trip Certificate™ they
term it as a “Maintenance Releass™.

¢) Then there arc more and more
elaborate inspections to be carried
out periodicully, the quantum of
inspection increasing frem Cheek 1
to Check IV, the latter being a very
majoi cheek. The life of these checks
once again varies with the type of
the aircraft.

Besides  these routines on  airtrames and
periodical engine  overhauls, hundreds of
components and systems have to be similarly
treated; each  little part is dismantled and
subjected to u most meticulous inspection.

The progress of preventive maintenance
can be measured by setting norms. In
IAC, for example. a Viscount engine, which
was overhauled at the expiry of 1,00 hours
in the initial ycars of intreductior, is now
being overhauled after every 4,000 hours
of use. This merely ilustrates 1ow efh-
ciency i3 achieved by the introduction of tha
preventive maintenance system,  Similarly,
there are periods stipulated between various
checks and overhauls of the airframe. To
endeavour constantly to obtain from the
Civil Aviation Department longer l-ascs
on each overhaul is the target, and when a
lease is lengthened it is a token of the effec-
tiveness with which preventive maintenance
is carried through.

While preventive maintenance has many
advantages, it has certain achievement-
limitations in a country like India which
has to depend upon more advanced coun-
tries for the acquisition of technical skills
which are rapidly changing from day to
day. Not being a manufacturing country,
techniques in India in the field of aeronau-
tics have to be acquired at the maintenance
level, instead of the basic stage of manufac-
ture. Then there are the peculiar operating
conditions in IAC which have to be reckoned



with.
five differant tyvpes of fleet consisting of
piston engines, turbo-prop, and pure jet
aircraft, Indian Alrlines, being the integra-
ted corporation of eight different furmer
airlines, has, of nccessity, to base its air-
craft at five diffcrent places operating the
network all over the country. Diffusion of
location prevents acquisition of more
intense technical knowledge from the point
of view of specialisation.

The airline has been operating with

Systems of preventive maintenance can
be more eflective and cfficient if TAC's fleet
were to consist of only three types of air-
craft. Steps to standardise the fleet are under
constant attention, although the problems
needing solution are rather complicated.

Each part of an aircraft
is subjected to a most
meticalouws  inspection.
The check before take-
off is so rigorously done
that nothing is left 1o

chance.
Further e specialised  technological
skill involved in  operating and main-

taining an aeroplane demands payment of
higher salaries and allowances than in other
industries. The corporaticn has already
agreed to provide alternative employment
or compensation to pilots declared medi-
cally unfit for tlying, in order to create a
proper  psvchological climate  promoting
safety of operations. Proposals are under
consideration even to reduce their hours
of working. All this costs more money to
the corporaiion in achieving its aims at
promoting and maintaining the highest
standards possible for the development of
civil aviation in which safety in flight, com-
fort for the passengers, and operational
efficiency are of paramount importance.



Maintenance in TVS
Road Transport

... Here is an analysis of the impact of preventive
maintenance on the operational  efficiency
and greater productivity of a motor transport
fleet and organisation in South India. The
author refutes the arguments put forward in
favour of nom-docking through citation of ex-
periments and practices, and the results achieved
by way of substantial economies, etc., are indi-
cated. It will be clear,” he says, “‘that each
link in the chain of preventive maintenance pro-
gramme has been tested and proved of carrying
the load, resulting in efficiency.”

Works Manager
TVS & Sons (P) Ltd.
Tirunelveli

V Gopalan

Al\‘ EFFICIENT transport workshop is the

rcal economic base of aroad transport
organisation.  Just as the human body
requires care and nourishment, so also vehicles
need daily attention through preventive main-
tenance; otherwise, they rapidly deteriorate
and even go oul of commission.

Preventive maintenance entails docking at
regular mileage intervals, Some arguments,
however, put forward in favour of
non-docking are:

1. The latest models are specifically
designed for reliable operation. With high
and rising operating costs, docking is
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uneconomical because a vehicle on the road
earns, whereas a stationary vehicle does not.

2. Further, the normal mileage-based
docking does not take into account the
factor of terrain over which the vzhicle has
worked or the loads it has carried.

3. A maintenance scheme cannot take
into account the unpredictable failures of
material: as such there is no point in aiming
at perfect reliability, but only al the best
standard which can be achieved economically.

4, The system of ad hoc repairs saves
money, labour and time, and “maintenance
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by inspection”; judged by theseverity of route, One workshop was in charge of all vehicles,
type of service, loading, and also appearance, and there was neither proper allocation of
the smell and sound of the engine are a work nor co-ordination nor specialisation of
more workable basis than a conventional jobs. The methods introduced in the new
preventive maintenance programme. system are:

Results i 1. Rationalisation of workshops: To

The arguments detailed above look payveefficient and effective control over Jabour,
convincing. This paper is an attempt at consumption of spare-parts, etc., the work-
refuting thpm through citation of experiments shop was divided into two major units—the
and practices, for we have in our workshops  gjvisional or district workshop, and the depot.
almost  religiously implemented a plan of Approved repair schedules were introduced
preventive maintenance. The results achieved ;¢ depot and divisional workshops, so that
are recorded below. specialised and skilled jobs were done at the

Till recently, there was no method as divisional workshop, and minor repairs and
such in vogue in the transport unit, except simple lubrication at the depot.

Divisional Workshop

] | ] |

Docking FC repairs Heavy Engine recon- Electrical
section i repairs ditioning section
! I
Tyre main- Paint shop F} pump
tenance and ' test shop
repairs
| | |
Body repairs Smithy Machine shop
| {
Upholstery Retrieving

Depct Workshop

[ | | [ Minor repairs
| l I I
Docking Daily Weekly Oil
maintenance maintenance change

that every vehicle was attended to whenever Rationalisation on these lines determined the
it broke down or called for major repairs. degree of efficiency of the entire system.
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2. Staff structure and allocation of wotk classification of mechanical staff:

1. Head Artisan 2. Artisan A

a) Mechanic

b) Electrician
¢) Blacksimsith
d) Turner

e} Welder

a) Mechanic

b) Electrician
¢) Blacksmith
d) Turner

e) Welder

b) Tinsmith

d) Painter

a) Blacksmith

¢} Carpenter

3. Artisan B 4. Asst. Artisan 5. Helper A 6. Helper B

a) Mechanic

b} Electrician
¢} Blacksmith
d) Turner

¢) Upholsterer

f) Vulcaniser/

Tyre fitter

g) Bench fitter

h) Welder

i) Body fitter

Structure—Workshop and Depot:

Divisional Works Superintendent

Dcpotl—Supdt./
Manager
Foreman
Head Mechanic
Artisan A
Asst, Artisan
Helper A
Helper B

The allocation of mechanical staff was
based on the number of traffic schedules;
while the divisional workshop was allotted
1.0 man per schedule, the depot had 1.5
men per schedule. By schedule is meant the
operation fixed for a vehicle for a day which
is made up of one or more trips on one or

I
Divisional Workshop—
Asst. Works Supdt.
Chargeman/Foreman
Head Mechanic
Artisan A
Artisan B
Asst. Artisan
Helper A
Helper B

more routes. Casual operation given to a
vehicle would be termed as extra schedule.

3., Docking programme: Progressive im-
plementation of the preventive maiatenance
system was done by the docking programme
as indicated below;

Docking Programme

|
l

l
Depot
|

I t i
Daily Weekly  Qilchange

maintenance

1
Divisional Workshop

|
i l
4,000 12,000
dockings dockings

[
FC
renewal
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The details of work to be done on daily,
weekly, 4,000 and 12,000 (mileage) dockings
are given separately.

4. Workshop records:

(a) Preventive maintenance chart: This
is a form with three horizontal columns—the
first one records the daily mileage performed,
the second indicates the programme mileage,
and the third the oil change mileage., The
programme mileage indicates the mileage
from one dock to another, that is, 0 to 12,000
miles, and this would contain two 4,000
dockings in between. Whenever these dock-
ings are attended to, a red square is indicated
for 4,000 dockings, and blue for 12,000 dock-
ings. In the same way, whenever oil is
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At the same time he can record the defects
and deficiencies of the vehicle, so that the
Depot Manager can attend to them. In case
of accidents owing to mechanical failure, it
serves as a certificate for the mechanical
condition of the vehicle, and in depot it
greatly helps the mechanic to attend to the
specific defects mentioned. Besides, it also
gives the mileage performed by each vehicle
and the fuel consumed, so that the
performance of the vehicle could be watched.

(d) Vehicle loghook: This gives a
complete history of the mechanical mainte-
nance of the vehicle recorded throughout its
life-time. The important details are: speci-
fications and departures; standard fittings;
certificate of fitness; record of mileages

+« oAt is the experience of our organisation
that best attendance awards, incentive
awards for individual merit and performance,
and personnel publicity in transport house
Journals pay high dividends. . .

changed, it is marked “E” with red pencil,
and the mileage after oil change starts again
from zero. Weekly inspection is indicated
by the letter “W”, and this is done every
seventh day. It is an important guide for
programming preventive maintenance for
vehicles on a mileage basis,

(b) Workshop diary: This is a record
which controls the workshop turnover and
production, and the details indicated are
vehicle numbers, date ‘In’ and date *Out’,
repairs and maintenance carried out, etc.
This is daily kept uptedate, so that it can be
checked, and undue delay for any reason
investigated, It is maintained both at the
divisional workshop and the depot.

(€) Logsheet defect report: This document
is supplied for each vehicle to a driver
who checks up the list of items mentioned,

MPG, fuels and oils; record of engine oil
changes; oil changes in gear box, steering
and rear axle; record of periodical docking;
engine repairs; chassis repairs; body repairs;
battery record; change of units like engine,
gear box, rear axle, starter, dynamo, radiator,
EJ pump and servo unit assembly; and major
accidents,

(e) Important feed-back  returns: )
Progress of periodical maintenance/4,000 and
12,000 dockings; (2) Report on the progress
of top overhaul of engines; (3) Report on the
12,000-mile dock and RTO passing of vehicles;
and (4) Vehicle History Sheet. These returns,
no doubt, keep a check on whether the
preventive maintenance system was strictly
enforced or not, and in case of delay the
matter could be investigated and remedial
action taken.

5. Incentive awards: It is the experience
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of our organisation that best attendance
awards, incentive awards for individual merit
and performance, and personnel publicity
in tragsport house journals pay high divi-
dends. Coffee is served free to night-shift
workers, and gum boots and gloves are
supplied to those who have to work con-
tinuously in water. To reduce fatigue, night
duty is arranged in rotation.

6. Disciplinary action:  Disciplinary
procedures have been laid down and their
strict enforcement has yiclded results as
evidenced in the statistics given below:

MAINTENANCE IN TVS

on a monthly repeat basis, so that there may
not be any hold-up. Norms have been fixed
so that consumption can be watched.

10. Industrial relations: The Labour
Union has been taken into confidence and
periodical review meetings are held to get
their cooperation to make the preventive
maintenance programme successful. Techni-
cal classes are conducted for the benefit
of mechanics, as also for all levels of
supervisory staff.

11. Machine replacement and retrieving:
Defective machines are generally rectified by

Warning Dismissals
Period issued Fines Suspensions Recoveries andter-  Filed Total
minations
Ist 6 months 186 97 4 69 1 g 365
2nd 6 months 74 39 36 — 157
3rd 6 months 7 32 3 22 2 4 70
Total: 267 168 8 127 3 19 592

7. Safety methods: Periodical inspection
of machinery includes the safety aspects of
machinery, and exhibition of huge safety
posters at prominent work places, besides
the exhibition of films bearing on the subject
which contribute much to make the employees
safety-conscious.

8. Srandardisation of vehicles: The old
system of 11 to 12 different makes of vehicles
has been reduced to three standard makes,
so that a uniform maintenance policy could be
effectively iniroduced.

9. Stores organisation and control: Stores
organisation and control form a very impot-
tant part of the preventive maintenance
programme. Stores are s0 organised as to
have no standstill. Calendar indents on spare-
parts have been introduced, and the quantities
required are indented in time based on the
consumption of the previous six months.
Consumable items like oils, tyres, batteries,
cotton waste, and nuts and bolts are ordered

retrieving the component to reduce the cost;
and very old machines with defective perform-
anceare discarded, if they cannot be corrected.
The lay-out of the machine shop, with suitable
lighting and aisle lines, has made the working
casier. Tool-boxes are renewed and recouped
whenever necessary. An analysis of main-
tenance failures on compenents has been done,
and this has brought to the notice of the
mechanical staff matter for immediate
corrective action.

The results of this planned progressive
preventive maintenance policy have resulted
in substantial economies as shown in the
following operational statistics:

1. Road breakdown:

A breakdown is defined as “detention of a
vehicle caused by a mechanical defect or a
defect of the fuel system or a tyre failure which
renders the vehicle immobile or unfit for
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continuation of the scheduled trip, without

attention to it.”
Per 10,000 miles

Before the introduction of

preventive maintenance 13.64
After the introduction of
preventive mamntenance—
First year of operation 5.03
Second year of operation 4.70

2. Fuel consumption (MPG):

The total gross mileage covered by the
vehicle (during specific trip) divided by the
consumption of fuel during the corresponding
period is termed as miles per gallon.

MPG (Diesel)
Prior to the introduction of

preventive maintenance 11.06
After the introduction of
preventive maintenance—
First year 12.67
Seccond year 13.36

tadedod ol od ol ol ol ol ool ol ol od

...ON OPEN SALE

Have you a design problem?

Asking this question, the Prototvpe
Production and Training Centre, Okhla,
recently advertised an offer for “*facilities
at nominal charges for the benefit of small
industries.”” These facilities cover design
and development of machines, machine-
tools, preparation of working drawings,
designs of jigs, fixtures, consultation on
design problems, etc. Such advertise-
ments hardly appeared in the pre-
Productivity (pre-NPC) period. Obviously,
productivity is now on open sale, and
industry can take it for the asking.
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3. Cost of operation;

The cost per mile (spare-parts expenditure
to effective mileage done) is given for about
eight quarters which will testify to the effect
of the preventive maintenance policy.

1st quarter  7.12 paisey Prior to the
nd -do- 6.58 ,, | introduction
3rd -do- 6.47 of preventive
4th  -do- 6.12 maintenance
5th  -do- 6.53 ,, % After the in-
6th -do- 557 . | troduction of
7th  -do- 535 ., [ preventive
8th  -do- 513, J maintenance
4. Tyre performance:
Preventive maintenance
Prior to After  Improve-
introduc- introduc-  ment
tion tion %
New tyre
mileage 42,622 46,528
Retread
mileage 22,463 29,183
5. Battery performance:
Average
mileage 32,876 49,519
6. Overtime payments:

Prior to the intro- |
duction of preven-
tive maintenance J

0.06 of the total
expenditure

0.00! of the total

After the introduc- L
i expenditure

tion of preventive
maintenance

From these results of performance, it will
be clear that each link in the chain of planned
maintenance programme has been tested and
proved capable of carrying the load, resulting
in efficiency. The ideas and methods imple-
mented can be safely recommended, provided
they are followed up with enthusiasm. Until
a determined effort is made in this direction,

HHEE PP PE T e er ettt br b erte e+ <S> industry will continue to languish,



Maintenance Problems
in Chemical Plant

Plants are highly sophisticated and instrumented
in any modern chemical industry, and,
nct unnaturally, the problems of their wear and
tear are complex. Preventive maintenance
schedules for a chemical factory, therefore, ““have
to be built up for each individual machine, co-
ordinated for each plant, and then for the entire
Jactory as a result of experience and study of

the actual working conditions.”

ML Leekha

LL OVER the world the chemical industry

is comparatively new, but particularly

in the industrially advanced countries it

has developed rather fast. In India, though

this industry is yet in its infancy, it is gradu-

ally assuming greater importance in the
nation’s economy.

Chemical  industries involve lot of
sophisticated equipments, ranging from mini-
ature electronic devices to huge compressors,
turbines, towers, material handling equip-
ment, etc., for the erection and maintenance
of which mechanical engineers have to
play a vital role. The problems of wear
and tear of the equipments are complex,
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Chief Mechanical Engincer
FCI, Nangal Unit
Naya Nangal

and call for greater familiarity on the part
of the mechanical engineers and supervisors
with knowledge of specialised production
techniques.

Beyond designed estimates not much can
be done to increase production in chemical
industries, as the equipments are usually
made to maintain specified flow conditions.
Serious difficulties are encountered when the
flow system breaks down. To maintain
production targets, the shutdown periods
should be minimised through preventive
maintenance.

Though the preventive maintenance of
machines is similar in various industries,
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chemical industry has problems of its own.
Enemy number one in any chemical industry
is corrosion. Metal failures occur either
owing to cracking from stress corrosion or
eating away of the metal because of electro-
chemical corrosion. Strong acids and alka-
lies are often handled at high temperatures,
and the behaviour of different metals under
such conditions is quite peculiar. Carbon
steels may fail due to intergranular cracking
when under nitrate action, whereas the
pattern of failure may be transgranular
when in contact with certain other chemicals.
Though these effects are well known, the
correct remedies are still difficult to arrive at.

The Nangal Fertiliser Factory faces the
same difficulty. Electro-chemical corrosion
in the electrolysis plant draws rather heavily
on the plant maintenance team, for it vitally
affects the output of the end-product.
Chemical and stress corrosion are also being
experienced in nitric acid and other plants.

Premature Failures

High, fluctuating pressures cause fatigue
of parts, and  premature failures.
Vibrations, which are associated with
high pressure machines, if not suitably dam-
ped, are transmitted to various pipes and
structures which endanger the equipment and
building, and further promote fatigue fai-
lures. All these call for vigilance on the
part of the maintenance team. Excessively
high temperatures also cause the parts to
fail under creep. On the other hand, at
very low temperatures, now encountered in
chemical industry, even the best materials
lose their tensile strength and impact resist-
ance. The jugglery of pressures and tempe-
ratures are the two important tools avail-
able to this industry for combining the
elements,

A maintenance engineer has to devote
special attention to several hazards peculiar
to the chemical industry. Some of the
important hazards are due to

(I) Errors in design, such as inadequate radii
on the bends of high-pressure pipes, lack of
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Demand for
Soviet
Productivity

The demand for Soviet books on
technology and science is on the increase
in India —particularly those on higher
physics and steel technology. English
translations of Soviet scientific books
have been prescribed in the academic
courses of many universities and technolo-
gical institutions in India this vear, In
all, 30 new Soviet books have been pre-
scribed for study in the various Indian
universities in the current academic year.
There are 54 other Soviet books on tech-
nology and science which are being used
by college students in India.

:
:

There is also a reverse flow of material
from India to the Soviet Union, but it all
consists of literary publications, and it
is the Soviet Union which has got the
Indian books published in Russian langu-
ages. Between 1948 and 1963 over 500
books by 17 Indian authors were published
in 32 Russian languages, with editions
running into 20 million copies. Intemsive
work on Indian literatures and langaages
is mow being carried out by eight
institutions of higher learning in the
Soviet Union,
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safety valves, rupture discs and vents lines.
These are detected gradually as the factory
assumes full production.

Ma[-opqration—.due to humar error—of
automatic equipment causing equipment

(2
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failures from under and over-pressures,
water hammers, etc.

(3} Use of defective or improper material.

(4 Corrosion, especially in the bends of high-
pressure piping systems and turbine blades.

(5) Carry-over of process malerials or over-filling
of vessels with liquids, overlooking the sub-
sequent  disastrous  effects  of thermal
expansion.

(6) Explosions and detonations resuiting from
the entering of static electric charges, il the
protections and the earths fail to function.

(7} Any other reasons like improper maxe-shilis,
negligence in controlling machinery vibra-
tions 10 safe limits, ignored high-pressure
system leakages on steam, corrosive liguids,
or other explosive gas mixtuges,

In certain plants, the wear and tear is high
owing to the effect of handling of abrasive
materials. In such plants if the bearings,
etc., are not sealed properly, they have a
much lower life than the normal.

Another typical problem is that the
production starts after certain conditions of
temperature, pressure, etc., have been reached.
Thus even if an equipment might be under
forced shutdown for only one hour, it may
not produce for three to four hours. till
those specitied conditions bave been re-
established. This further indicates the need
of preventive maintenance.

Economies in maintenance costs can be
exetcised by using the modern inspection and
diagnosing tools like vibroscopes, ultra-
sonoscopes. industrial stethoscopes, and dye-
penctrants which are speedy and do not
need equipment stoppages. To cite an
example, it is a big job to measure the thick-
ness of a boiler-drum at various places, as it
involves the opening of pipes, man-holes,
etc., purging it and making it safe for men to
go in and then re-assemble the whole system
and put it in line. With the help of the
ultrasonoscope. however, it is only a matter
of minutes. Therefore, in chemical indus-
tries, where corrosion eats up the metal
shell so often, the ultrasonoscope is a handy
tool for inspection, and for keeping a reason-
ably close watch. Normally, for a chemical

CHEMICAL PLANT

factory, ready-made preventive maintenance
schedules cannot be had off the shelf: these
have to be built up for each individual
machine, co-ordinated for each plant, and
then for the entire factory as a result of ex-
perience and study of the actual working
conditions.

In chemical industry, usually the output
of one unit is fed to the next to get the end-
product, and the process is continuous. In
these circumstances, one unit cannot be
taken out of the production line without
affecting the stream as a whole. As such,
the scheduling for repairs, adjustment, and
inspection has to be tinked up and dovetailed
to keep the production loss to the minimum.
While doing so, the schedules are made
slightly flexible: if, for instance, a change of
part of one equipment is due a fortnight
afler it is due in respect of another equip-
ment in the stream. the job will be accompli-
shed in one shutdown only. This means that
either the job has to be done a little ahead
of schedulc or it has to be delayed slightly
to suit the conditions of the stream as
a whole.

In any modern chemical industry, the
plants are highly instrumented and provided
with automatic super-checks through recor-
ded or visual indications about the health
of connected equipment, and can be fully
relied upon. These must, however, be main-
tained in perfect working condition as other-
wise the operations can become extremely
hazardous. The staff must be fally trained
in their use, and made conscious of the
delicate nature of such appliances.

Preventive maintenance in any chemical
industry is, therefore, a streamlined system
of inspection, planning, scheduling and
executing, the success of which depends upon
the simultancous and proper execution of
individual functional responsibilities. Even
if one link in the chain is weak, the whole
programme may crash: hence an appropriate
investment in preventive maintenance will
pay dividends particularly in the chemical
industry.



Only in recent years has preventive mainfenance been
introduced in industrial enterprises as a systematic and
economic concept. Above, a group of preventive main-
tenance engineers in a chemical factory analysing a typical
breakdown of equipment.

Photo Feature on
Preventive Maintenance

It has been estimated that about

40 per cent of the breakdowns in
any industry are associated with lubri-
cation. Periodic attention to hibrica-
tion is a vital aspect of any preven-
tive maintenance programme. Left,
a preventive maintenance worker
attending ro lubrication of bearings of
a boiler travelling grate.







CORROSION...CORROSION...CORROSION...

Corrosion is Enemy No. One in any chemical industry.
Metal failures occur either owing to cracking from
stress corrosion or eating away of the metal because
of electro-chemical corrosion. A maintenance engineer
has to devote special attention to several hazards
peculiar to the chemical industry. Left, corrosion of
brine storage tank in a chemical factory. Above. views
of corrosion of equipment during the manufacture
of caustic soda.




Corrosion Prevention: Dicyclohexyl anuno-
nium nitrite—Vapour-Phase Inhibitor (VPI—
effectively prevents corrosion of ferrous metals
for a long period. Unlike conventional inhibi-
rors, VPI does not seek 1o exclude moisture
or air, but is efficacious in the presence of
both. What happens is the solid VPI powder
vaporises slowly, the vapours surround the
metal and are deposited on it, thus inhibiting
that metal surface from corrosion. Above, the
m.s. plate in box containing VPI bag (right) is
still shining after six years, whereas the plate
in box without VPI (lefty is covered with a
thick layer of rust. Both the plates were
originally cleaned 10 the same degree.

Scoured shaft of a centrifugal pump placed
along with a new shaft—result of over-
tightening of gland packing.




Maintenance System in
DCM Chemical Plant

The success of preventive maintenance,
as against breakdown maintenance, in
the DCM Chemical Plant, is because,
of the “effective support given by the
fop management 1o this activity.”
The organisational set-up of its
Preventive Maintenance Department,
and the respective duties of the
preventive maintenance engineers and
attendants are detailed in this paper
which points out that the results of
preventive maintenance organisation
inoany unit ““cannot come within a
few days or a few weeks, and, there-
forc, in the initial stages, a contimious
encouragement is vital to the success
of preventive maintenance.”

A GOOD maintenance system is vital for

continuous production in any industry.
But however efficient and effective this system
may be, it cannot work aloneto give continuity
of operation particularly in chemical industry
where corrosion due to acids and alkalies
is the biggest single problem to be tackled.
The detrimental effects of corrosion can be
assessed and forecast only by a regular system
of extensive checking and inspection, and
follow-up action. The latest thinking on
preventive maintenance is to bring about
reduction in the volume of maintenance work
by improvements in lay-outs, better designs,
and  better selection of materials of
construction.

The preventive maintenance set-up in the
DCM Chemical Works is on a mixed pattern
of centralised and plant/areawise systems. The
organisational chart is given in Table I.

Every plant/section has got a Preventive
Maintenance Engineer, who is assisted by a
crew of attendants, to carry on preventive
maintenance work at the plant level. The
Engineer, while working under the production
chief, plans his maintenance work according
to production schedules, The preventive
maintenance crew carries out scheduled
internal and external inspections and
checkings inside the vplants, but for
overhaulings and repair jobs the crew
approaches the central workshops.

There is a Central Preventive Maintenance
Department, working under a Chief Engineer.
The functions of this department are totally
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PM ORGANISATION

MAINTENANCE IN DCM

Tasir 1

IN DCM CHEMICAL WORKS

DY oM. (PET)

CHIEF ENGINEER l

(X3
¢ P ™M D._l)pacH. wWiSHOP

CEMTRAL

NT RAL
ELECT. W/SHOP

of an advisory and consultative nature, and
ce-ordination of work between the Preventive
Maintenance Engineers of various plants
and the Central Mechanical or Electrical
Workshops.

Duties

The Preventive Maintenance Engineer and
attendants in the plants are responsible for:

(1)

(i)

(i)

Cleanliness of stationary as well as
moving equipment, house-keeping.
lighting. and ventilation.

Check-charts: Filling in of external
check-charts and of periodic internal
check-charts: and action on abnor-
malitics. (Specimens of check-charts
arc given in Tables 1I and I11)

Lubrication: Selection and use
proper lubricants.drawing and follow-
ing up of lubrication schedules, and

T T |
PLANT PLANT il ;] PLANT "'Ji PLANT IV |
o —

PM ENGR. P.M. ENGR PM ERGR.[| P.M. ENGR.
i i

l

|

E e
| FmoaTTOTS | | PIM
A .

(v}

(v

e

(vi)

of

(vii)

1
ATTDTSJ PM, ATTD'IS.H;" ATTDTS,

praper and clean storage of lubricants.

Painting of moving cquipment: Study
of colour schemes for stationary amd
moving parts for vessels and service
lincs, and selection of paint as protec-
tive coating against alkali or acid
corrosion.

Minor adjustments of machines, like
tightening or renewal of gland pack-
ings, belt adjustments. etc.. rousing
of valves and their replacement. and
other emergency jobs of minor nature.

Equipment classification zccording to
the criticality of the equipment.
depending upon how frequently an
equipment can be taken out of line
without affecting production.

Scheduling :  Planncd  stoppage of
the cquipment for inspection and
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TaBLE 11

Preventive Maintenance Department

Daily Check Chart For Centrifugal Pumps

Plant Section Date
HINTS FOR CHECKING ITEMWISE: Time i) AM.
i) PM.
1. Dirty, Qily, Moisture. 6. Drainage.
2. In position, Condition. 7. Hot, Sound, Grease, Endplay.
3. Bolts, Alignment, Sound. 8. Leakage, Temp., Sound.
4. Locate the source if possible. % & 10. Pressure, Flange leakage.
5. Temp., Leakage, Sealing.
Use symbols as: O.K. 4/; Abnormal X; Out of commission O; Not provided or cannot be checked —.
) ) ) 4 (3 (6) (€] ®) ® (i)
Code Clean- | Guard JCoupling Vibration | Glands | Gland earings)impeller | Suction Discharge
No. liness JPocket

Casing

Remarks and action taken:
P. M. Attendant

P. M. Foreman-.... . _ _ .
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TapLE 111

Preventive Maintenance Department

Daily Check Chart For Motors & Starters

Plapt . Section
HINTS FOR CHECKING:

Cleanliness (Dirt, Moist, 011, O.K .} 6,
7

Date

Time ) AM.
iy P.M.

CGuard (out of position 0O.K.)
Junction Box Cover (Light, loose or

I,
2. Temperature (Hot, 0.X.)
3. Sound (Humming, Noise, 0.K.) missing)
4. Bearing (Hot, Leaky, Noisy, Endplay, O.K.) %, Locate source if possible.
4. Lubricute accordingly. Y, Check connections,
Use symbuols as : O.K.¢/; Abnormal X; Out of commission O; Not provided or cannot be checked—.
MOTOR [ STARTER
1 21 31 4] 5] 6 71 8] 9 1 21 3
AN : 3
ElEl LY E 5 A ’ Remarks
A=< |El=1BIE|el12|Eelsl=]ls]®
S AN EHE R
=23l i@2 |3l |S|5FIS|C|FIE

Detailed remarks and report:

P. M, Attendant ————

P. M. Foreman



{viii)

(ix)

(x)

(xi)

MAINTENANCE [N DCM

overhauling, and programming for the
next overhauling and/or repair job.

Spares: Maintenance of a list of the
spare-parts corresponding to the
criticality of the equipment.
Maintenance records: These records
are essential to carry out preventive
maintenance work effectively: These
records include mainly-—(a) equipment
data sheets and job histories (See
Tables V and YI); (b) equipment and
spare-parts drawings; (c) instruments
manuals; (d) drawings and sketches
arranged equipmentwise and section-
wise; and (¢) breakdown/shutdown
records incorporating the expenses
incurrad.

Maintenance control on repair and
maintenance expenses; and planning
and budget forecasting.

Safety of men and machinery which
involves proper functioning of our
switches, alarms, and guards.

The Central Preventive Maintenance Depart-
ment, whose functionsare of an advisory nature,
guides plant preventive maintenance crews, in
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planning their work. Its other activities are:

@®

(ii)

(iii)

(iv)

v)

Receiving and analysing of breakdown
reports from plants. When the break-
downs are repetitive and of a serious
nature, CPMD invites all the persous
concerned and tries to find out the
cause of breakdown through group
discussions. A specimen of the
breakdown report form is given
in Table IV.

Receiving and analysing of statements
from plants relating to repair and
maintenance expenses.

Helping plants in devising external
and internal check-charts, and
schedules for periodic and planned
overhaulings.

Devising check-charts, lubrication
and inspection schedules for new
machinery and equipment.

Surveysandstandardisation of Preven-
tive Maintenance Stores like V-belts,
bearings, packings, jointings, paints
and tools—to ensure interchangeabi-
lity and better store inventory controel.

et 00000000ttt PEEEIP TN L1 EE IS0 FO S8 4040 141444444

DIt II40 4000411 0000 144404 H S0 00

READ the speciai issue of the NPC Journal on
Training in Industry

Industrial training is admittedly a major problem facing planners in India.
The accelerated economic development visualised in the Five-year Plans
cannot be a reality unless a lot of effort and expenditure is devoted to the
training of personnel needed for our expanding industries. There are a number
of articles covering various aspects of training in industry, in Vol. V, No. 2

of Productivity.

{See also annonncement on page 729)

ladadadad ol o d ol ol o e e Rl e e e e e e e e e T o TS TR NS R REP ewey

i adad

I P10 0000000044 044444



MAINTENANCE IN DCM

TanLE IV

BREAKDOWN & STOPPAGE REPORT

(To be filled in all cases resulting in cessation of production, plant stoppage,
major equipment failures; and sent within 48 hours of occurrence.)

Plant

Date
Section Shift__

Equipment (Name, No. & Location) involved

Time of occurrence_.___.._.

Expected/Actual time of resumption of operation/production _ _.. ..

Nature of breakdown/stoppage

Total period of stoppage . _. ..

Progressive monthly stoppage ...

Progressive yearly stoppage

Estimated/Actual loss of production

ANALYSIS (n case of breakdowns only)

Defective material of construction
Defective design

Lo

Defective duty selection .
Defective workmanship __
Defective installation

bl

Defective operation

Defective maintenance
Bad lay-out. __

[ IS = 8

Action taken and suggestions for avoiding recurrence {(Attach separate sheet if necessary).

i/c C.P.@i I/c Plant Plant Su_pdt C.E. D.G.M. (P & T)

PME/PMF

Copies to:
1. Head Office {Chemical Section) /G.M./DGM-PT/{C.E./Plant.
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TasLE V

PREVENTIVE MAINTENANCE

MOVING MACHINERY RECORD

PLANT:

ITEM:

DATE OF INSTALLATION:
LOCATION:

DUTY:

DRIVE:

TYPE:

SERIAL NO.:
CATALOGUE NO,:

SECTION:

CODE NO.:

iy CAPACITY:
2) HEAD:
3) SPEED:

4) FRAME NO.:

) K. W./H.P.:

2) AMPS.:

3) SUPPLY VOLTS:
PHASE:

4) STARTER TYPE:

BEARING (5. K. F. NO.; TYPE, CAT. NO.; SIZE):
PACKING DATA (Size, Make):

LUBRICATION DATA:

FREQUENCY OF P, M. INSPECTION:
FREQUENCY OF OYERHAUL:

LIST OF IMPORTANT SPARES (Give ref. to Spare Parts List or Mir.’s Cat.):

Any other important infarmation:

(vi) Education and training of plant
preventive maintenance cngineer and
attendants through (a) devising and
conducting in-plant training pro-
grammes; (b) publication and circula-
tion of articles and material of special
interest to preventive maintenance;
{c) group discussion on common
problems like reduction and control
of maintenance and repair bills,
regular availability of preventive
maintenance stores, etc.; and ({d)
exhibition of typical failures and

breakdowns attributable to bad and
defective maintenance.

The effectiveness and resuits of the
preventive maintenance system are intangible,
and cannot be measured directly. As the
system is being worked enthusiastically for
some years, the results are being reflected in:

{a) Fewer breakdowns and reduction in

downtime,

(b} Lesser repair and maintenance ¢ost.

(¢) Increase in  productivity, and

reduction in unit production cost.
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MAINTENANCE IN DCM

TanLE VI
Sheat Now.......coocovninnn CENRE
PREVENTIVE MAINTENANCE
MACHINE HISTORY
PLANT: SECTION:
ITEM: CODE NO;
DUTY:
Signatures
S. Noj Date Job Done JobDone By |7 5. M. [ Plant
_Engr. _|Supdt.

(d) Better inventory control of stores and
spare-parts.

(e) Safety of men and machines.

(f) Longer life-span of machinery and
equipment,

One reason for the success of preventive
maintenance, as against breakdown mainte-
nance,in DCM Chemical Works is the eflective
support given by the top management to this
activity, The present technique of preventive
maintenance is a modern tool, and for maxi-
mum efficiency of operation, its potential has

to be fully appreciated by senior management,
Since the setting up of a preventive main-
tenance organisation in any unit would initial-
ly entail expenditure on additional personnel,
equipment, premises, etc., this might appear
unnecessary or wasteful to a management
whose mental make-up is not attuned to the
adoption of the latest and unusual practices
in day-to-day working in industry. Its results
cannot come within a few days or a few weeks
and, therefore, in the initial stages, a continu-
ous encouragement is vital to the success of
the preventive maintenance,



Control of Equipment
Maintenance Cost

With plants operating round the clock, and rapid develop-
ment of mechanisation, a very important factor in
maintenance cost is the cost of downtime of the equipment.
In indicating the significance of this aspect, with
particular reference to the cost of maintenance of an aluminium
smelter, the author points out that “the most effective
level of maintenance is where the controllable maintenance
cost Is the least” He mentions the factors involved in

achieving  good maintenance, and “works out various
indices based on the different variables involved in
maintenance to project the trend.

EKA Menon

ONE of the vital questions often asked by

managemsnt is how to gat the optimum
maintenance at the lowest cost, or, in other
words, the lowest maintenance cost per unit
of production, The maintenance cost is
often understood as the sum total of the cost
of preventive maintenance, and the cost of
repair and maintenance. These two clemants
in cost do not reveal the full picture of the
controllable maintenance cost. The cost of
downtime of the equipment—a very important
factor in maintenance cost—is often ignored
in maintenance cost analysis. With the rapid
development of mecchanisation and three-
shift operation of equipment, the cost of
downtime is getting more and more
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Engineering Superintendent, Indian Aluminium Co. Ltd. Hirakud

importance. The cost of downtime
equipment embraces the following factors

1. Profit lost due to lost production:

Direct labour paid but not preducing:
Spoilage of product in process:

Defective product preceding and following
downtims; and

Interest on idle investmant.

O S

The total sum in respect of the cost of
preventive maintenance, of repair and main-
tenance, and of downtime is called the control-
lable maintenance cost, The most effective
level of maintenance is where the controllable
maintenance cost is the least. The cost of
preventive maintenance is directly related to
the level of maintenance. The cost of repair
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and maintenance and the cost of downtime
go down as the maintenance level goes up.
Depending on the nature of operation of the
plant, the optimum maintenance level has to
be worked out keeping the controllable
maintenance cost to a minimum.

In highly mechanised plants operating
round the clock, the cost of downtime of
equipment is extremely high and is a major
factor in controllable maintenance cost. In
an aluminium smetter, producing 20,000 tons
of aluminium ingots per annum, the cost
of direct production loss is about Rs. 2,000
per hour, if owing to equipment trouble in
rectifier station the smelter power is switched
off. Against this, the average maintenance
cost of the rectitier station is only Rs. 25 per
hour. This clearly shows how important
the cost of downtime is in the maintenance
cost of an aluminium smelter. With the
increased complexity of production processes
and techniques it may not be possible always
1o assess the exact cost of direct production
lost due to equipment trouble. If, for example.
the tapping of metal is delayed duc to equip-
ment trouble in an aluminium smelter, it 1%
difficult to caliculate the effect of this on
production. If the cost of direct production
loss can be high, and cannot be assessed
accurately because of the complexity of the
production process, it is always considered
advisable to have a high level of maintenance.

Optimum maintenance calis for the highest
utilisation ot majer equipment for production,
Proper records should be kept about the
maintenance history of cach equipment to
(1) analyse the performance of equipment;
(2) assess the average uscfullife of the
various components of the cquipment: and

MAINTENANCE COST

(3) calculate the historical maintenance cost
for budgeting.

One of the most difficult problems which
any maintenance man in India has to face at
the moment is with the spares for maintenance.
With the rapid depletion of foreign exchange
and the consequent restrictions on import, it
has become necessary 1o arrange indigenous
substitutes for imported equipment spares.
The growth of secondary industries producing
spares and ancillaries is not sufficient to cater
to the requirements of spares for maintenance.
‘The quality of the indigenous spurcs is often
very poor and inconsistent compared to import-
ed “spares. It will take a considerable time
o standardise the indigenous spares. In
spite of these dithculties, every maintenance
man has to make an attempt to use as much
indigenous spares as possible in tae larger
interests of the country. A bailance has to be
kept. however. in changing over to indigenous
substitutes to see that vital production
cquipment will not be kept idle for a long
time for want of proper spares. Detailed
planning is necessary to achieve effective
utilisation of men. materials and machines.
It is necessary to define what needs to be done,
how to do it, and how long it will take. Itis
often said that maintenance jobs cannot be
estimated. Fven if one accepts that unfore-
seen difficulties may beencountered during the
maintenance of complicated machines, one
cannot deny that a majority of maintenance
jobs can be estimated with a reasonable
amount of accuracy. The preparation of
maintenance standards involves the breaking
down of the jobs into the various clements,
and analysing the necessity and sequence of
the elements. Once the proper sequence of

... It is not correct to assume that by putting more
men on a job we can get it done quickly.

Unnecessary idle time due to excess men on a job

will result in inefficiency rather than speedy work ...
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the necessary elements of maintenance is
established, the elemental times can be added
10 give the siandard time for the job. Main-
tenance standards can be used effectively to
plan the job, and to assess the performance
of the maintenance craw.

Job Allotment

However much we may schedule or plan
maintenance, the eftfectiveness of maintenance
will largely depend upon proper allotment
and execution. The following factors are
involved in achieving good maintenancs:

1. Proper job allotment;

2. Proper job instruction;

3. Cross-checking  the  inaintenance

performance by the supervisor; and

4. The trial of the equipment after maintenance.

The detailed daily schedule should take
care of the effective utilisation of the skill of
the men. For any particular job the allotment
of men should be based on maintenance
standards. Tt is not correct to assume that
by putting more men on a job we can get it
done quickly. Unnecessary idle time due to
excess men on a job will result in inefficiency
rather than speedy work. The skill of each
individual should be assessed to get the best
out of the maintenance crew. Even though
specialisation is not good in maintenance,
because of the variation in skill between the
individuals, it is often found that a particular
person has a knack of doing certain jobs
faster than others. A vigilant maintenance
supervisor will always be conscious of this
difference between the individuals and the
capacities of his men, and will try to utilise
his knowledge of men in allotting the work.

All the vital components which are likely
to break down in an equipment should be
properly inspected during the scheduled main-
tenance. It has already been indicated that
slight variations in the average useful life of
any compounent can be detected only by proper
inspection during maintenance. Because of
the importance of this inspection in prevent-
ing breakdowns, it is necessary that the super-
visor should cross-check the performance of
the maintenance crew in this regard. This
cross-checking by the supervisor will make
sure that maintenance is going on in the

crew’s
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expected way. If the maintenance crew have
skipped some of the vital inspections, it will
be detected by the supervisor in time, so that
unwarranted breakdowns will not occur.
The cross-checking will also help the super-
visor to guide and correct the maintenance
crew, if necessary,

The trial of an equipment after
maintenance is a very vital step. It helps
the maintenance crew to detect and correct
any flaw which might have crept into main-
tenance. If it is not possible to try out an
equipment after maintenance, the first opera-
tion of the equipment should be watched
by the maintenance crew so that the opera-
tives will not have to face unnecessary trouble.

To improve maintenance performance,
attention should be focussed on the (a)
effectiveness of maintenance, (b) mainte-
nance cost, and (¢) new ideas in equipment,
methods and materials,

(a) Effectiveness of maintenance: It is
not always easy to measure the effectiveness
of maintenance. We can develop some
indices based on the different variables in-
volved in maintenance to project the trend.
The following indices can be used to assess
the maintenance performance:

1. Level of maintenance =
Total man-hours spent on scheduled
maintenance
— : » 100
Total man-hours available
This ratio should be as high as possible.

2. Breakdown maintenance=
Total man-hours spent in
breakdown repair

~ 100

Total man-hours available

This ratio is a direct measure of the
effectiveness of the preventive maintenance
programme, and should be as small as
possible,
3. Activity ratio==

Time actively at work

% 100
Total booked time
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... If the maintenance men are
aware of the cost of the wastage
of matertal, they will be able to

appreciate how important it is to

avoid such wastage. For
example, if the maintenance man
knows that a small leak in the
compressed air system will cost
the company Rs. 450 per annum,
he will see that the system s
maintained properly, and that
the leaks are avoided . . .

Activity ratio derived by work sampling
is a good guide to the effective utilisation of
the men. By going round the plant and
observing the men at work, we can easily
compile this ratio. A good number of
cbservations are necessary to achieve a
reasonably good activity ratio, Periodic
analysis of the activity ratio will show the
trend of manpower utilisation.

4, Equipment availability-=

Equipment running time
- % 100

Equipment running time +
equipment downtime

This index is very important in assessing
the maintenance performance. This ratio
should be as high as possible. Increase in
equipment downtime (both planned and
breakdown) will decrease this ratio.
5. Maintenance breakdown frequency —

Number of breakdowns caused

by poor maintenance
—x 100

Total number of breakdowns
This index is a direct measure of the

effectiveness of preventive maintenance, and
it will help the maintenance man to take
corrective steps in time.

6. Maintenance improvement factor=
Total controllable maintenance
cost for the last period
* 100

Total controllable maintenance
cost for the current period

_The effectiveness of maintenance will be
indicated by this factor which should be
more than one.

7. Maintenance cost component =
Total cost of maintenance

- x 100
Total cost of production

This index should be minimum, and will
come down as the maintenance performance
Improves.

The above indices, when compiled for
a period, will show the trend of maintenance,
and help the maintenance crew to take
corrective steps in time.

(b) Maintenance cost: Critical analysis
of maintenance cost should be the first
approach to maintenance cost reduction. It
is not enough if we analyse the overall main-
tenance cost of a plant. The maintenance
cost of each equipment should be separated
out and analysed to find out the major factors
which constitute the cost. If these factors
are different from the original concepts of
the maintenance budget, one should go deep
into them and see whether they are unavoi-
dable or not. As the budget is based
on historical maintenance cost and the
experience of the people who prepared the
budget, there is every likelihood of some
difference between the actuals and the bud-
get. Moreover, it may not be possible
always to take into consideration during
budgeting the level of maintenance and the
possible developments in  materials and
methods. Maintenance cost analysis should
not only try to keep the maintenance cost
within the budget, but chalienge the budget
1o reduce it. Critical analysis of maintenance
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cost should reveal the wastage or misuse of
material, the improvement factor in main-
tenance, the cost of equipment downtime, etc,
If the maintenance crew is aware of the cost
of the wastage of material they will be able to
appreciate how important it is to avoid such
wastage. For example, if the maintenance
man knows that a small Jeak in the compres-
sed air system will cost the company Rs. 450
per annum, he will see that the compressed air
distribution system is maintained properly, and
that the leaks are avoided. The percentage
of scrap produced in a fabrication shop will
show how effectively materials are utilised,
The cost of equipment spares should be
shown to the maintenance man, so that
costly spares will be used when necessary.

Productivity Aspect

With experience. the maintenance crew
get more and more familiar with the equip-
ment. This closer acquaintance with the
cquipment should be reflected in a redue-
tion 1 the man-hours required for mainte-
nance. To bring down the maintenance
labour cost of equipment, this increase in
productivity of the maintenance crew should
be more than what is necessary to compen-
sate the annval wage increase and the pos-
sible increase in attention reguired by the
cquipment when it gets old.  The producti-
vity of maintenance crew is becoming more
and more important especially because labour
is more a fixed cost than a semi-variable
cost as it used to be,

{c} Equipment. methods and materials:
The rapid development of new concepts in
methods, equipment and materials should
always be taken advantage of by the main-
tenance crew in improving maintenance per-
formance. The following design features of
an equipment will help to reduce the main-
tenance cost: (1) Fast assembly and dis-
assembly: (2) Least number of critical and
complicated adjustments; (3) Low aging
factor; and (4) Minimum of moving parts,
links, joints, etc.

Standardisation of components, drives,
transmission, bolts, nuts, fittings, etc., in an
equipment should be looked into to reduce
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spate-parts inventory, increase the flexibility
in interchanging parts, and reduce the num-
ber of tools for maintenance. Develop-
ment in equipment design and consequent
changes in the machine performance charac-
teristics should always find a place in the
search for maintenance improvement.

There is no limit to the possibie
improvements in methods and technigues.
The searching mind of the maintenance crew
should always look for better methods and
techniques. Every maintenance method
should be analysed in detail to see whether
it can be improved. The analysis of the vari-
ous steps in the method will reveal whether
all the steps are necessary and in the proper
sequence to get the best result, The use of
Jigs and fixtures, special tools, rearrangement
of work, materials handling. etc., are some
of the areas which need atiention in method
improvement, Continuous effort should be
put in to sec that new methods, which
simplify the work and improve the overall
efficiency of maintenance, are evolved. In
method improvement, necessary  atlention
should be paid to the people at work, How-
ever much we improve the equipment or the
process, the efficiency in the final analysis
will depend upon the cfficiency of the people
ar work. The aim of method improvement
should be to make the work easier to the
men, and in so doing increase their efficiency.
The physical actions and mental processes
of human beings play a vital part in achieving
improvement in productivity.

Revolutionary developments in materials
have given maintenance men ample oppor-
tunity to improve maintenance performance.
Lubricants have undergone revolutionary
changes in the past 10 years, and have con-
tributed much to the improvement in equip-
ment performance. Technological innova-
tions in the field of metals have helped main-
tenance men to improve the useful life of
machine parts and combat maintenance
problems like creeping, and corrosion. The
development in semi-conducting materials,
man-made fibres, machine-tools, electronics,
etc., can all be taken advantage of in
achieving better maintenance.



Factors Affecting

Plant

Maintenance

Arthur Grace

Chicf Engincer, Kunpir Dexeije Milis, Kanipur

In analysing the scheduling
and performance of factory
equipment maintenance, the
author stresses the neced for
employers to attract, and ensure

the flow of, the right type of

cducated and trained people
into this vital function. Fur-
ther, the preparation of a
workable matntenance scheme
alone is not enough;, a good
system can produce the best
results onlv if rigidly adhered
to in practice. In discussing
hoev to obtain the best results
i a textile mill, the author
throws out some useful sugges-
tions in regard to the main-
tenance of the blow-room, draw
frame, spinning frame, elc.

HERE are those
who carry out
actual plant main-
tenance and those
whose interests lie
in secing that itis
efficiently  carried
out. To the latter
group the soundest
advice T can give is
to obtain a good
plant engineer, pay
him well, and after satisfying yourself
as to his qualifications. experience, and capa-
bilities give him a free hand. A gecod plant
engineer is the best insurance in which you
can invest to continue to get the maximum
benefit from your plant. Of the first group,
those who practise plant meaintenance as a
profession, there is much to be said.

Far too long has the study of maintenance
of factory equipment lagged behind modern de-
velopments. Industrial machines and processes
have been improved, accelerated, increased
in size, output and complexity, yet the inct-
dence and functions of maintenance have
been neglected and ignored or regarded only
as a bridge to be crossed when the time arises,
and certainly not as something to be planned
in advance. It would, of course, be absurd
10 suggest that maintenance itself has been
lagging: a simple example is in the number
of machines still in apparently useful service
with a longevity which is truly amazing,
paying tribute to their designers and to the
care and attention bestowed on them by their
users. Nevertheless, the design of machines
has frequently outstripped the design of their
maintenance, resulting in fixing the fastest-
wearing parts in the least accessible positions,
in the mounting of the most sensitive and
delicate items in locations where they are
most exposed either to vibration or to the
lavish laving of cutting oils, and in the assem-
bling of various parts in such a way as to
necessitate the removal of the whole machine
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from the production line in order to reach
one of them, possibly the most vital,

During the last few years, however, plant
cngineers themselves have realised that
organisation and studious forethought can
reduce worry, waste, and hard work includ-
ing weekend work, and have invited or at
Jeast allowed specialists in other flelds to
give their advice, not necessarily to be follow-
¢d of course. Another spur has been the
recent addition of automatic control in
machinery: it 1s not new to the plantengineer,
but has. in turn, called attention to the anti-
cipation of events before they happen, and 1o
the problems of servicing the apparatus per-
forming these functions automatically. Agatn.
the emphasis on the purely mechanicaliy
engineering aspect of plant maintenance has
shifted towards the electrical, the physical, the
chemical. and the various integrated combina-
tions of these sciences. There has also been
a growing realisation that scientific methods
themselves can be applied to maintenance to
replace the casual day-to-day progress from
one breakdown to another. The plant engi-
necr is a manager, foremost, and must have
the self-confidence and authonity to control
his plant instead of allowing it to control him.
No doeubt. cach plant engineer has had his
own specizl interest as an enginecr-—civil,
mechanical. or electrical—but in factory
maintenance he has to combine all aspects
of engingering.  The principles apply general-
lv to all maintenance of factory equipment,
and although it must-bc assumed that if a
factory is working at all. then the equipment
must be receiving some sort of maintenance,

A Dictum

A great scicatist once said that “we do
not start to understand a  phenomenon until
we can measure it Doubtless this dictum
was first applied to fundamental research,
but as he was the same scientist who invented
or perfected the familiar kitchen water tap,
he probably would have raised no objection
to our applving his lofty admonitions to the
taking of measurements in our ordinary
everyday problems. How hot is a hot bear-
ing? How many amperes above rating is
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the overload on an electrical motor, and for
how long? What is the actual percentage
of CO; in the flue? How many feet or yards
has a maintenance man to walk for a ladder
he needs? How far away does the electri-
cian find the diagram he needs for the machine
he is to service? As for that loom which the
manager complains ‘“is always breaking
down,” how many stops does it really make,
and what is the loss in output while it is being
attended to?

Imagine a factory with a lighting
installation consisting of carefully designed
standard fluorescent tubes to give speci-
fied illumination at a cost related to the
funds and to the functions. Statistics based
on lengthy tests are available to give a rea-
sonable forecast of the average number of
hours of burning of these lamps. Further
data will show how the useful life of these
lamps is likely to be affected by the frequency
with which they are swiiched on and off.
Some of thelampswillbecome dim premature-
Iy, and others again will, if allowed to remain
in service, maintain a rated output for a
period far in excess of the declared life. Al
the fittings. too, will, sooner or later. require
cleaning. depending on their situation and
use. What is the programme to be? Are
the lamps to be allowed to run until thev
fail completely. and then be replaced
individually when they do? Or. should
they be replaced in groups after the expiry
of their rated life. after two-thirds of that
life, or some other period, whether any or
none has failed before then?  Is the removal
of dirt, grime, cotten fibres. or even dust to
be regular, organised, programmed, casual,
or omitted altogether? And, are lamps
to be changed when fittings are cleaned. or,
are the two operations to be divorced ?

There are, indeed. many questions here
invelving motors and lamps, combustion and
ladders, and some of them refer to what might
be regarded as trivial operations in the acti-
vities of a large healthy enterprise. Some
of them, too, scem to preclude any possibi-
lity of study by scientific approach and
methods.  However, they all indicate
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one vital common principle applying
most certainly to all aspects of plant
maintenance—the need of measurement. In
all the problems just cited, measurement will
first indicate the relative importance of the
problem, and the priority in which it should
be attended to.

A machine 15 designed 1o perform a
specified operation within defined limits, a
certain number of times for a certain overall
cost in capitul and running. The calculation
for maintenance to achieve this economic
efficiency is made on the following conside-
rations, ertain paris of an aeroplane, for
example. must not be allowed to fail when it
is about 10 take off, or is airborne, or is over
the seu. or is always over land, or is loaded or
Hght. Certain other parts are comparatively
less important in each set of conditions and
the maintenance programme is, therefore,
cconomically  tailored to the calculated
conditions.  While certain  maintenance
operation must be carricd out in relation to
the flight schedule, others are related to the
flying hours, and others again can be deferred
until an opportune occasion arises, The
analysed details are then incorporated into
an overall economic plan related to the condi-
tions, On these lines are drawn up the weekly,
monthly, half-vearly or yearly programmes on
preventive maintenance for all sections of the
plant, buildings, fixed plant, boiler house,
transmission, and electrical equipment.

Technicians’ Job

The performance of factory equipment
maintenance is increasingly the job of techni-
cians. There is need to ensure that the flow
of properly educated and trained people into
this vital function is adequately sustained.
Training takes the place of ‘‘coming up
the hard way.” It produces effects in much
less time, makes useful citizens at an earlier
age, and redirects misfits while they are still
pliable. Those facilities are now becoming
available, but employers with vision will have
to attract the right type of technologist,
technician, and apprentice, and take care of
the present, while investing in the future.

PLANT MAINTENANCE

To obtain the best results in a textile mill,
it is essential to establish an efficient system
of cleaning, oiling, scouring and maintenance,
and to ensure that this system, once in opera-
tion, is not allowed to lapse. By cleaning
is meant the regular removal of waste, fluff
and fly at short interval, whilst scouring is
the less frequent, but more thorough,
cleaning of the machine as a whole.

No Rigid Scheme

Conditions in the mill, quality and counts
of the spun yarn, class of cotton, type of
labour available, and number of machines
are the main factors affecting the schedule of
the maintenance system employed.  All these
factors may vary, and consequently it is im-
possible to lay down a rigid scheme suitable
for universal application. Each individual
mill, in working out its own routine, should
adopt the basic scheme to its particular
requirements.

Oiling should be carried out with care.
It is better to lubricate frequently with small
quantities of oil than to over-lubricate at
irregular intervals, Contamination of the
lubricant by solid matter or fluids, especially
waste, must be avoided, or, otherwise, the
bearing surface will deteriorate quickly.

Finally, it must be emphasised that the
preparation of a workable maintenance
scheme is not enough. It is essential that
all the operations are carried out regularly
at the specified time, and that no items are
missed or work carelessly performed. A
good system will not produce the best results
unless it is rigidly adhered to in practice,

Blow Room

Hopper Bale Breaker, Hopper Feeds,
Crightons Deuble Opener, and Scutcher,
Alaintenance

Every 8 honrs:  Lubricate all points, clean
upright lattice grid and floor under machines.

Every 350 hours: Check all bearings for wear.
Examine all lattices and rollers for damage to
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Iattices, spikes. etc. Clean inside lattices and
remove all hard bumps of cotton jammed bet-
ween the lattice and canvas. lean inside
machines. Brush grid bars.

Every 250 hours: Examine all gearings for damage.
Clean fan runners.

Everyv 1000 hours:
wash in paraffin,

Every 2500 hows: Remove all belts, cones and
guards. Dismantle, clean and check all bear-
ings, gearing shafts, lattice fan and lubrication

Remove ball-bearings and
Check all settings.

points. Thoroughly clean inside of machines.
Reset all adjusting points.

Cards
Every hour: Clean the doffer cover. fly comb
box, draw box and coiler head, paying
particular  attention after stripping.
Every 4 houwrs: Remove the licker-in-cylinder

undercasing fly. Brush down the card backs.
Every 200 hours: Grind the card. Reset Emery.

Every 2500 hours:  Qverhaul the cards,
dismantling the fiats and setting all the points.

Draw Frame

Fvery & hours: Lubricate all the points. Brush
down the machine in general, and clean the
clectric top rollers.

Every 50 hours: Thoroughly clean all exterior

surfaces of the draw frames, gearing and
coiler tube wheels. Ensure neat; all contact
poinils necessary to operate the electric stop

motiens are clean.

Every 1200 hours: Inspect the components
for wear. Replacing, if necessary, Remove
the grease and waste embedded in the fluids
of bottom rollers and electric rollers by means
of a brush with stff bristles, or a piece of
card clothing.

Spinning Frame

The frequency of scouring depends mainly on the
type of cotton used, the hanks produced and the
quality of the yarn, Under average conditions the
frequency is—

Once in every

8 weeks J For coarse and soft spun yarn
Once in every 7

10 weeks | For varns up to 30s
nnfg wegﬁ:ry ] For yarns from 30s to 50s

The following are schedules for mainte-
nance of winding, warping, sizing and weaving:
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Winding: (2). Qiting of oil places to be done
twice 4 week: (b) Visible oil level to be maintained
about half the height of plass window in gauge:
{c) Cleaning of the machines to be done once a
week; (d) Correct recommended oil to be used for
lubrication: and (e) Oil pump to be cleaned every
three months, and all ball-bearings to be levelled
and checked.

(2) Cleaning of machine to be done
Oiling and greasing once in

Warping:
every week: {b)
cvery monti.

Sizing: (a) Machine to be c¢leaned when the
set finishes, and oil it: () Squeczing roller and
copper rollers to be scrapped every three months,
and squeezing rollers coated with white paint; (¢)
Sow boxes to be cleancd and washed once a week;
and {d) Sizing becks to be cleaned once a month,

Weaving: () When the beam finishes, looms to
be thoroughiy cleaned. oiled and all bolts to be
tightened. Cleaning gang to be kept for above
loom cleaning and oiling; (b) Thorough overhaul-
ing to be done once a year; and (¢) Oiling gang to
be kept so that all looms are oiled twice a week.

The following is the maintenance schedule
for Sundays (see also Appendix on page 716):

1st  Sunday: Motor allzy, weaving,
sizing, cloth ro>m and winding, and warping
switches,

2nd Sunday: Top and middle spinning
room, individual motor switches and motor.

Cleaning blow room  individual motor
switches.
3rd Sunday: Motor alley, weaving, sizing,

cloth room and winling, warping motor
switches and motors clzaning.

4th Sunday: Blow room so'enoids and
motor clsaning Bleach House Individual
motor, switches and motors cleaning.

5th Sunday or every 2nd month: Boiler,
well and tubz-well water softening plant,
Mechanic shop motor-starters and motor
cleaning Hosiery switches.

Note: Weaving motors cleaning is done every
Sunday. Weaving and spinning block lighting clean-
ing is done once in a month. Motor-alley motors
are cleaned daily in the morning shift at recess period.
Sub-station LT and HT switches are examined
after every three months.
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Should Old Machines
be Replaced ?

True, the tendency in recent years is to get industries
equipped with modern machines, assuming that just
by replacement better results can be obtained. But
is there real need to undertake costly projects of
outright replacements of old machines? In this study,
Manoharlal Jain points out that “new machines alone
are not going to yield a high level of production,” and
indicates that even on existing machines the

adoption of preventive maintenance can help to achieve

greater production.

It is his view that improvement

of old machinery by overhauling and regular maintenance
may ultimately show surprisingly good results without
undergoing the excessive cost of replacement.

Manoharlal Jain

REVENTIVE maintenance has acquired a
special importance in Indian industry
owing to the peculiar economic circumstances
that prevail at the moment. On the one
hand, a total replacement of worn-out, old
machinery is not possible on account of
inadequate resources, increased requirements
of capital outlay and, above all, stringent
foreign exchange conditions. On the other
hand, we are faced with the task of fuifil-
ling planned development which involves
improving our competitive capacity by
reducing costs.

Proper maintenance of preductive
capacity is one of the ways of effecting cost
reduction. The cost of production is closely

Planning Officer, JC Mills, Gwalior

related to economic working. This postulates
efficient maintenance, which is, therefore,
a necessary and important economic service.
Preventive  maintenance really means a
smaller aggregate of periodical small items
of expenditure in place of large capital out-
lay, and enables proper use of depreciation
reserves, reducing the risk of jts being utilised
as working capital,

Preventive maintenance can never be
regarded as an end in itself but a vital service
to production. The service can only work well
through a genuine spirit of co-partnership
of both maintenance and production
teams., Further, it should be appreciated
that a sound maintenance programme cannot
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be implemented overnight. The maintenance
engincer of today must apply the scientific
management techniques, e.g., methods
study, scheduling and planning, process
study, work study and statistical controls,
There is a tendency to get the industries
equipped with modern machines discarding
the old ones, assuming that just by replace-
ment, they can obtain better results. Before
undertaking such costly projects of outright
replacements of old machines, it is worth-
while to apply our minds to the improve-
ment of the old machinery by overhauling
and regular maintenance, which may show
surprisingly good results without undergo-
ing the excessive cost of replacement. New
machines alone are not going to vield a high
level of production unless suitable mainte-
nance and overhauling schedule is brought
into force compatible with intricate construc-
tional features of new machines. Moder-
nisation of industry is no doubt an essential
task to be undertaken without delay. but
this does not mean that the upkeep of the
machines in good working condition should

OLD MACHINES

be neglected on the ground that they are to
be discarded in the near future. Only
persons having special aptitude for mainte-
nance work and ability to carry out assign-
ments without constant supervision should
be chosen,

The elements of good maintenance are:

(1) Organisation

(2) Engineering records;

(3) Tnspection;

(4) Lubrication;

(5) Engineering analysis:

(6) Planning and scheduling:

(7) Inventory control of maintenance
store and spares:

{8) Workshop. tools
facilities:

{9) Standardisation:

(10} Training of maintenance personnel:

(11} Maintenance standards; and

(12) Budgeting and cost control,

and maintenance

Details relating to some of these items are
given on the next page:

Mohan Lal Learns a Lesson (Contdy

“That is all wrong...Come to my factory, and see...The
Jatest machines have more precise design, greater mechanisa-
tion, and sophisticated electronic, and hydraulic controls to
stand greater stress..and are designed to run at higher
be in former days...My workers say, new speeds. There are also numerous devices to protect them in

machines generally give trouble, and have to case of faults...” \
be cared for like a sick child.» )

“But did you write to the suppliers of these
machines?”’

“No...but I feel that the machines are very
delicate and not so sturdily built as they used to
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Organisation: (a) Proper realisation of
the importance of maintenance and its re-
placement at par with production is essential
for the healthy growth of industry.

(b) There should be a genuine spirit of
co-partnership of both the production and
maintenance teams which should be welded
together by mutual confidence and honesty
of purpose, and not otherwise as we find it
sometimes,

The Objective

(c) Maintenance activity should start right
from the selection of the proper equipment
for the plant, because apart from the produc-
tion need, the need of maintenance is vital to
achieve the objective of high production with
lost cost,

Engineering  records. The essential
records to be maintained are: (a) Equipment
data, (b) Equipment history, (c) Drawings and
sketches, and (d) Instruction manuals. They
should be available to the maintenance staff
at a moment’s notice. The maintenance
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men may add to them their own experiences
to supplement information given on them on
trouble detection and rectification to make
the records more useful.

Inspection: An effective maintenance
programme is based on systematic and inten-
sive inspection of the equipments at proper in-
tervals. Inspection is of two types—(a) Visual
orexternal, and (b) Detailed or internal. To
aid correct and thorough inspection, check-
lists are of supreme importance. Prepara-
tion of check-lists calls for a lot of judgment,
experience and a thorough study of the
drawings.

Lubrication: In order to ensure that all
the lubrication points in any equipment get
their proper requirements of lubricant at the
desired interval, Iubrication check-forms on
similar lines as inspection check-forms have
1w be developed.

Engineering analysis: In spite of best
inspection and attention, plant failures are
likely to occur. A careful study and analysis
of plant failure reveal many interesting

Mohan Lal thinks...But why are my machines so
bad...I have spent over Rs, 5 lakhs on modernisation
and expansion of my factory...

You should know, Mohan Lal, that no machine when
in operation is supposed to fail without reason.. Higher
speeds of modern machines demand much closer tole-
rances in their manufacture. The machines require
more skilled attention, and planned maintenance to
ensure their efficiency.

[Turn to pp, 754-755
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data. These data would highlight factors that
may call for revision of inspection schedules,
lubrication schedules, etc. Therefore, the
recording of delays or plant failure,
and critical analysis of the same, have
significant bearing on good maintenance and
maintenance costs,

Planning and scheduling: Planning aims
at determining materials, tools and methods
and the preparation of workable estimates
of time and manpower required. The rea-
sons for variations between the estimated and
actual time and costs are noted down. When
the same job is done a second time, the plan-
ning method is modified from the records

made during the first study and lapses are
corrected,

After the job is done a couple of times,
a “standard practice” is established, which
is extremely useful for future guidance.

“Not Too Costly”

Training of maintenance personnel: Just
as the strength of a chain is that of its weakest
link, the efficiency of any plant is no better
than that of the lowest level of operating or
maintenance personnel. Good operators re-
duce the volume of maintenance work.

Serious efforts should be made to train
more and more technical personnel. No

‘and cleanliness,

OLD MACHINES

amount of effortin the direction of training
can be regarded as too costly or too elaborate.
The maintenance technician must be specially
trained beyond the level of ordinary skilled
craftsman. It is very useful if the operators
and key maintenance technicians are assigned
full time during the period of installation and
erection of a new equipment.

It is desirable that as much attention is
paid to the maintenance of buildings, lighting,
etc., as to the maintenance of machinery,
and, therefore, the upkeep of buildings,
shouid not be confined
only to the extent required to satisfy the
regulations of the Government.

An important aspect of maintenance is
avoidance of the accumulation of dust, Dust
is the potential enemy of all machines. Dust-
free atmosphere is not only necessary
from the workers’ health point of view
and for materials handling and storing,
but is also essential for preventive
maintenance.

It is rather high time that industrial
managements in India recognise the wvital
role of preventive maintenance. If quality
products are to be produced, a sound
maintenance organisation, at par with
production, is a must.

...Dust is the potential enemy of all machines.

Dust-free atmosphere is not only necessary
Jrom the workers’ health point of view and
Jor materials handling and storing, but is also

essential for preventive maintenance...



Role of Work-sampling in
Maintenance Efficiency

How far the analytic

tool of work-sampling or

ratio-delay can contribute to effect _reduction
in maintenance cost is discussed by BO Parikh
who indicates the procedure for its appli-
cation, and its utility in the evaluation of
maintenance efficiency, the measurement of
man-machine efficiency, and in exploring the
possibilities of technical improvement,

work simplification, elc.

BO Parikh

MMNTENANCE engineering today occupies

a place of prime importance, and, not
unnaturally, the maintenance group in any
industry plays a major role. Itis a fact that
maintenance expenses have obviously a greater
bearing on the ultimate cost of production.
But the application of industrial engineering
techniques can certainly help reduce consi-
derably these expenses. Let us see how far
work-sampling, which is gaining increasing
acceptance as an analytic tool, can be
helpful in this direction.

The National Survey in the United States
has shown that the effectiveness of mainte-
nance labour is about 50 per cent. In the
absence of data, it is mot possible to give
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Asst. Plant Engineer, Polychem Ltd., Bombay

any definite figure for Indian industries, but
it can be presumed that it will be lower than
the US figure. Why is this so? Is it
because maintenance personnel are unwilling
to work? Or, are they lazy? Experience
has shown that the following are among the
major factors:

Improper or insufficient tools and equipments.
Inefficient location of equipments.
Poor planning and scheduling.
Material or spares shortages, because of
poor control.
Inadequate transportation facilities.
. Inadequate engineering and supetvision.
Work-sampling or ratio-delay is a practical
technique to analyse current conditions,
and to get at the facts quickly, accurately,

p pwRm
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and economically. It does not directly
improve efficiency, but it does point out areas
where losses in efficiency occur, It is based
on the theory that a reasonably large number
of items chosen at random from a large group
has the group characteristics. To get the
desired results from work-sampling, the
following procedure is recommended:

1. Define what is to be done.

2. Determine the elements 1o be followed (men,
machines, e1c.)

3. Estimate the number of observations and
randomise them to cover all  significant
conditions. The accuracy required in  an
answer depends upon the number of obser-
vations. Tables, charts, and graphs are
available to  determine  the number of
observations, and to ensure the randomness.
Train the observer and persons involved.

5. Record observations, and determine the
fevel of reliability of results.

6. Make recommendations based on the study
results,

Evaluation of Results

Work-sampling can be applied in
maintenance for (1) the evaluation of mainte-
nance efficiency; (2) the measurement of
man-machine efficiency; and (3) exploring the
possibilities of technical improvement, work
simplification, and the evaluation of the results
for improved operations. In maintenance,
the ratio-delay can be the ratio between the
actual maintenance time (repair time) and
such avoidable and unavoidable delays as
waiting for equipment shutdown, clean-up
time, crew-balance, job preparation, required
facilities such as tool, material, etc.,, and
receiving instructions. When these delays
are pinpointed by ratio-delay, detailed studies
can be made of each lost time item for
reducing or elimination,

To determine delays in maintenance, the
observations can be grouped under the
following categories:

1. Actual maintenance time: The worker is at
the job site doing the maintenance work,

2. Direct delay: The worker is at the job site,
but is not working. This can be further
¢laborated by the mention of reasons for not

MAINTENANCE EFFICIENCY

working such as waiting for (i) equipment
shutdown, (ii) tools, materials, etc.,
(iii) clean-up time, (iv) information or in-
structions, (v) transportation, {vi) additional
labour force, (vii) inierference from other
departments, (viii) exchange of information,
and (ix) deficient scheduling.

3. In transit: The worker is travelling away
from or near to the job site. This can be
further detailed by indicating the reasons
for transit, such as (i) for tools, equipments
or material, (ii) picking up or delivery of
equipment, (iil) checking the job, (iv) back
to job site after break period, and {(v) for
personal reasons.

4, Indirect delay: The worker is not at the
job site. He might have gone to some other
department for information, for medical
reasons, for personal reasons, or for attend-
ing some meetings. He might be reporting
late from, or leaving early for, break periods.

‘5. Not observed: The worker is not at the
job site. The reasons are not known,

Once the specification of the observations
are established, there should be proper
selection of the observer who should have
the confidence of both the workers and the
management. He has to be objective, so
that he can do his job without being invol-
ved in personalities, and be thoroughly con-
versant with plant maintenance and opera-
tion. Also, he should be well-acquainted
with the maintenance personnel, so that he
can identify them, and know what they are
doing. In short, he has to be a camera that
reports exactly what he sees. The success
of the ratio-delay programme depends a great
deal on his ability to follow the procedure
objectively and consistently.

Spot-checking

It is also important that employees should
cooperate during the study by conducting
themnselves in such a way, as if nothing extra-
ordinary was going on. After they are intro-
duced to the project, the observer can begin
making observations. This entails spot-
checking of activities over a period of time.

On making his rounds, the observer records
the activities of the maintenance personnel
at a predetermined time. Observations are
made and recorded at the time he identifies
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the worker. He questions a worker only
when he cannot see or figure out what he is
doing. With a veteran on this job, such occa-
sions, however, will be rare. If the worker
is not at his job, there is no hunting for a
missing worker who may be spotted later.
All unchecked workers are recorded as
unobserved. The theory is that if a given
percentage of observations indicate a parti-
cular type of activity in progress, then
approximately the same percentage time of
the operators or group is devoted to
this activity.

When the observations are available, the
causes of delay and percentages of delay

can be worked out. From these results,
maintenance management can take corrective
action by providing better transport facilities,
efficient tool and material storage, and dis-
tribution system, efficient communication.
better supervision, personnel reassignment,
work-load  adjustment, and improved
planning and scheduling.

The ratio-delay is the only practical
method to determine the most efficient distri-
bution of a given work-load. Thus it can help
us in deciding on the minimum number of
assigned maintenance personnel to service an
area containing a specific amount of
production equipments.

C)&lwﬂe is the ﬂrien(g

callecl saﬂeh’ .2

By courtesy of TISCO NEWS
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Manpower for Preventive
Maintenance

B Mukherji
Works Engineer, Burn & Co. Ltd., Howrah

INDIA is building up

in industrialisa-
tion against various
odds, and there can
be ne two opinions

It is not easy to lay
down a formula as reg-
ards manpower for pre-

operator  training,
equipment study,
standardisation,
protective methods,
maintenance records,

that factories should etc.Q " ,
be run with the , > uality contro
utmosteconomy and ventive maintenance, includes the quality

efficiency. It should
be clearly under-
stood that preven-
tive maintenance is
not a Iuxury, but a
must in the days of
competition before
us, The main tech-
niques for preventive maintenance are
(a) Method study, (b) Quality control, ()
Controlling cost of maintenance, and (d)
Incentive methods. The application of these
techniques naturally involves materials re-
search, design changes, maintenance training,

as it depends very much
on the size, capacity,
type of products, manu-
facturing methods, etc.

of the process as well
as the materials, For
instance, two pieces
of metal may be
joined by rivetting,
bolting, or welding.
Which should be the
correct procedure in
a particular case? And even when
you have a decided particular process,
the process can be carried out in an
efficient or less efficient manner. Preventive
maintenance decides the process, and there is
always room left to improve on any process.
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The effectiveness of the maintenance
efforts will, on the average, be found as
follows:

(a) Unorganised maintenance 50%
(b) Scheduling and planning

with rough job times 609,
(c) Scheduling and planning

with work-measured time

, and control 70%;
(d) With incentive in addition 1009,
The total maintenance cost can be
grouped as under:

Direct Indirect
{a) Lubrication (a) Procurement
(b) Cleaning (b) Spares
(c) Adjustment (c) Off-time
(d) Repairs (d) Depreciation

The expense under ‘depreciation’ is reduced
year after year, but expenses' under ‘adjust-
ment’ and ‘repairs’ grow more rapidly, It
is the algebraic sum of these expenses that
should serve as a guide when thinking of
capital replacement,

In spite of variations, it is possible to

develop a simple Maintenance Productivity
Index which may be written as

Output of product
b=

Cost of maintenance labour and materials

This index in any one shop is influenced by
yield efficiency of the raw materials, additional
maintenance justified for increased output,
or increased maintenance with reduced
output due to depreciated equipments,

Each factory should estimate this index
for particular shop, and should be checked
from time to time to ascertain the effect
of preventive maintenance on  the
maintenance costs,

The factors which affect the index and
over which the Maintenance Engineer has
some control are:

(a) Number and duration of scheduled
shutdowns,
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(b) Number  and duration of
breakdowns, and

(¢) Slowing down of production due to
defective plants,

The factors affecting cost of maintenance
labour and materials are (a) overhauling me-
thod, (b) inspection devices, (c) frequency
of overhauls and inspection, (d) design of
parts affecting maintenance methods (In many
cases the design may be modified to simplify
maintenance methods), (e) inferior materials
used for construction, (f) overstocking of
spares, (g) excessive use of consumable
stores, (h) standardisation of hand tools,
pipes, etc., (i) labour performance, and ()
overtime work. The third step is to apply
techniques which will improve the above
factors. These are generally (a) scheduling,
(b) planning, (c) method study, (d) process
study,  (e) statistical  analysis, and
(f) incentives.

Capital Replacement

The importance of capital replacement at
right times cannot be over-emphasised. The
problem is not so easy as it involves financial,
commercial, operational maintenance pro-
blems as well as the future policy of the com-
pany. From the purely maintenance point
of view, when the maintenance cost of an
equipment cxceeds the depreciated value, it
requires replacement.  But it may have to be
replaced long before this, owing to its lower
productivity compared to similar machines
of more uptodate design. Both viewpoints
are important as in either case the purpose is
to reduce the manufacturing cost.

There is no doubt whatever that a great
sense of achievement is experienced from the
maintenance of a sound incentive scheme as
it testifies to clear thinking, fairness, goodwill,
perscverance, and the ability to overcome
practical difficulties. It helps to create a
good employer-employee relationship,
without which even the best designed and
maintained schemes are doomed to failure,
Thereare so many ways to give incentivebonus
to the operating staff either on individyal
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... Stimplification of
maintenance inspection
methods and proce-
dures should always

be aimed at with the

help of time studies...

or collective basis. But the problem is
not easy for maintenance men inasrauch as
their efforts cannot always be directly estima-
ted except for repetition jobs. In discussions
with leading maintenance executives in
West Germany, the UK and the USA, the
writer did not find any regular incentive
system applied to maintenance men. In
some cases, an ad hoc prize is paid to a group
of workers who have completed a repair in
less than the planned time. But in many
cases, the maintenance workers on the whole
are paid slightly higher wages than the
operators.

In India, experiments have been made by
introducing a bonus scheme to the mainte-
nance based on finished goods outputs billed
for in a given time, but such a scheme can
only satisfy the labour as a whole when the
outputs are normal. It can have a difficult
time whenever outputs are held up for rcasons
beyond the managements’ control.

If you have a maintenance force of 100
or more men, you will need a full-time preven-
tive maintenance engineer. In carrying out
the programme, you should never allow this
to be interrupted by other maintenance work.

MANPOWER

Secondly, the roufine work in preventive
maintenance should follow the same admini-
strative processes as regular maintenance. [t
should be under the same executive who
directs all other maintenance efforts.

A good inspector is generally a craftsman
with top skills who can test, adjust, and re-
pair the unit he inspects. It is desirable he
be a trained trouble-shooter.

It is not easy to lay down a formula as
regards manpowet for preventive maintenance,
as it depends so much on the size, capacity,
type of products, manufacturing methods,
ete. The following average statistical figures
may act as a guide:

Primary metal industries ——42%, of  total
mainienance
manpower

Machinery manufacturer —15.8%, of total
maintenance
manpower

General manufacturing —10%, of total
maintenance
mManpower

Preventive maintenance inspection is
usually very much repetitive, and hence
simplification of inspection methods and
procedures should always be aimed at with
the help of time studies. Regarding clerical
help, the usual trend is two clerks for every
100 maintenance men to cover both preventive
maintenance and regular work.

Periodic control repert is necessary at
least once a month to keep a check on
preventive maintenance performance. The
report should summarise (&) Number of
inspection  scheduled,  completed and
uncompleted with reasons, and (b) Number
of work orders issued and completed.

It will be interesting at this stage to
know what various factories in industrially
advanced countries like the USA are doing,
and the relation of their maintenance
in the factory cost and organisation
(please see  Tables I, I, and 1III).
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Table I* Table IT*
Production  Mainte- Manpower vardsticks for maintenance and
Indostry function nance func- plant engineering
tion
o ]o/ Machinery Primary Chemicals, Stome, Average
° s i and allied amd  petroleum, clay, of 10 in-
Machi . . Functions equip- fabri- and aod  dosiries
Machinery and allied equip- ment  cated  rubber  glass  of all
ments g1.8 7.1 melals products  sizes
Primary and fabricated metals 849 13.6 .
2 General ad-
Chicaicalsy pevroleun; nd 116 s Ministraton 47 37 37 38 49
Stone, clay, and glass products 84.3 152 Etmn&] mam-l4 1 12.6 8.5 11.2 99
Average of 20 industries of Mechanical ) - ) - .
all sizes 8.6 1.1 maintenance 20.1 390 463 436  31.6
Building
Table I11* maintenance 263 187 15.0 18.6 17.7
Muaintenance cost guide pg:;ggé%m 1.6 5.8 ]2 3.8 9.8
: o Cleaning and
Matntenamee costiasiy; sanitation 221 122 122 113 152
Industry o T Maintenance
Minimum Maximam Arithmetic stores 4.5 3.2 2.6 3.7 15
mean  Others 45 40 34 39 37
Heavy enginecring
_process . 0.83 592 6.03 3. Sce that the machine is kept clean and well
Light engineering - —_—" supplied with coolant, where necessary.
PIOCCSS: . s ; -06 4. See that the machine is not overloaded by the
{i'?&?f'f%bmgzn 8]‘.{’ ]ggf ‘.’,’(7]:.:' carcless operator (NB: In India ‘most
St]onc ::‘Ie{)l' e e - -l damages are caused by untrained operators).
glass products 1.9% 11.31 5.48 5. See that belts, clutch plates, brakes, electrical
Iron and steel contacts, and fuses, etc. are inspected
foundrié:s 4.47 7.47 6.68 periodically at weekends.
Fabricated structural
Hital 1.31 292 2.53 If these rules are observed regularly, then
Machine-tools 0.51 186 262 there can be no stoppages except by accidents,
Electrical industrial 18 _— 5 But there will be normal wear and tear which
A \fgl’_g:;ag}s 647 : = e at one time will offset the precision of the
concerns 0.04 17.46 412 performance.

Approach to Workers

To explain the methods of preventive
maintenance to the ordinary worker, I would
at once recommend that he should observe
the rules of health for the machine as the
first step. These rules are:

1. See that the machine is in correct place, ie,
free of dust, smoke, not exposed to weather,
and on a good foundation (NB: This is
done once tor all at the time of installation).

ta

See that the machine is lubricated at correct

intervals, by cormrect method, at correct
points, and with correct lubricants.
*Adapted from Factory Management and

Maintenance, McGraw Hill

New York.

Publishing Co. Inc.,

To enable the Maintenance Engineer
successfully to pursue the preventive measures,
he has to maintain a series of important
records. Without going into details, the
minimum number of records required are:

L. Histary Cards, for each machine, will give the
age of the machine, when it was procured, new
or second-hand, what was the price, the
power unit, major breakdowns, etc.

2. Spare Parts Card will show the list of essential
spares t0 be maintained, their stores index
number, their annual consumption and
replacements.

3. Inspection Schedule will show the dates of
mspection, results and recommendation.
4. Lubrication  Schedule  will show  the
recommended lubricants, lubricating
points,  intervals  of lubrication, etc.
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A more esthusiastic Maintenance Engineer
will also undertake the following analyses:

(iy Work Study: Studying each operation
involved, proper tools and personnel
necessary to complete the work within thc
minimum time without sacrificing the quality
of work. L. .

(i) Method Study: Investigating if _this method
adopted is the correct one. Could this be
improved upon? . .

(iii) Trade Sampling: This is a new idea, and is
meant to find out how the skilled maintenance
workers are being employed. Is the skilled
fitter generally doing a fitter's job as he is
expected to do? Or, is his time being wasted
to run to and fro to call men, collect tools,
take materials to the machine shop, wait for
instructions or materials required for his work ?

MANPOWER

We should be surprised to find out that in
most cases his service as a skilled fitter is not
being utilised and there are so many scopes
to cut down wastages of our technical
manpower.

Preventive Maintenance organised on
these lines should, therefore, be a very pro-
fitable investment and it will be a benefit to
the management and the workers as well,
The maintenance workers will know their
responsibilities for production, and operators
can turn out their highest. If this condition
can be maintained, as it should be maintained,
the workers as a whole will be ensured of a
constant benefit added to their income
as incentive.

B T et et e et e e el e et et et et ie >

One of the obvious .and significant
indicators of productivity consciousness
created by NPC’s efforts is the format
and tone of advertisements appearing in
the names of industrial firms. A big
plastics factory of North India, for exam-
ple, advertised recently for “‘a Production
Manager well-versed in SQC, Time and
Motion Study, Cost Control, etc.”’ In
fact, the factory needs a productivity
expert.

Advertisements of this type have
become common because of the large num-
ber of training courses in these subjects
which NPC has been conducting through-
out the country since 1959. In pre-NPC
period, there was hardly a mention in any
of the advertisements about these subjects

B B e aaac et s e e e R e et a S o o o

Productivity slant
1n ads.

P N e e 2 e R e R e e e s alad o P IS o T PR R e P R o L Y o

which had been made familiar to Indian
industry by NPC.

In another prominent advertisement,
recently in the Times of India, an indus-
trial firm notified the vacancy for Head
of the Quality Control Department, who
should have minimum three years® experi-
ence in Industrial Engineering/Statistical
Quality Control, with good knowledge
of the use of different kinds of measuring
instruments. His job responsibilities in-
clude not only the organisation of the
Quality Control Department, but also the
training of line supervisors inthe measure-
ment of quality. The position offered is
permanent, with wide scope for advance-
ment, and ‘‘selected candidates may
be sent to Japan for training.” Once
again, it is obvious that such advertise-
ments never appeared anywhere in the
pre-NPC period. This is all evidence
that industry is demanding productivity.

@“#0““““““&0“““”“““““““ aaasadal o 2 s od
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Comprehensive . . .
- Authoritative . . .

TRAINING IN INDUSTRY—

Special Issue of Productivity (Vol V,

No 2) introduces the reader to

all aspects of training...Contains

useful papers by Indian and foreign
experts

RUPEES THREE

acclaimed . . .

...an excellent publication highlighting the
importance of trained manpower for economic
growth...—Economic Times, Bombay,

...highly interesting...a masterpiece...—GC BERI,
Institute of Applied Manpower Research, New Delhi.

...really first class....— )N BOSE, President, Institute of
Cost and Works Accountants of India, Calcutta.

...Jot of relevant material...—NS PARADASANI,
Administrative Staff College, Maharashtra.

...an outstanding work, and should find a
permanent place in the literatures of management...
—SUBHAYU DASGUPTA, Director, Calcutte
Productivity Council, Calcutta,

...an excellent compilation on training...—HD
SHOWURIE, Director-General, Indian Institute of Foreign
Trade, New Delhi.
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JUST THE BOOK YOU NEED
¢‘BUSINESS IS PEOPLE’

Want to know—What human factor means
in Planning, Productivity
and Profits?

THEN

This book is a MUST for you
and your supervisors

published by NIPC in Collaboration with TELCO

Book Your Copies Now

Price Rs. 3.50 - For 10 copies or more - Rs. 3.00 per copy
Available with:

Information Officer, NPC, 156 Golf Links, New Delhi-3
(Tele : 618773/23)

YOU CAN ALSO OBTAIN COPIES FROM:
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A ROAD IS NOT THE ONLY PLACE
WHERE YOU CAN DRIVE A JEEP.

DRIVE [T OFF THE ROAD, RUN
IT THROUGH IMPOSSIBLE of
TERRAIN, ON A CART gy
TRACK. UPHILL, DOWN
A ROCKY SLOPE. &
THROUGH SLUSH 4§
AND MUD. VIRTUALLY
ANYWHERE. YOU WILL B

STRENGTH AND VERSATI
LITY! POWERFUL, MANOEUV-
RABLE, THE WORLD'S BIGREST
LITTLE VEHICLE IS UNBEATA-
BLE IN PERFORMANCE AND
ECONOMY. IT HAS A 72 BRAKE
HORSE POWER ENGINE. A 4
WHEEL DRIVE...CAN BE EASILY
ADAPTED TO MANY USES.

THE JEEP UNIVERSAL IS THE
‘| MOST DEPENDABLE
) | VEHICLE YOU CAN OWN

MAHINDRA & MAHINDRA LTD.
BOMBAY + CALCUTTA * DELHI - MADRAS

)
Aurhon ed dealers

AUTOHOTI\-F MANUFACTURERS PVT. LTD , nderahad * BHOPAL MOTORS PYT. LTD., Bhop
CAMA MU’IOR‘H\I LTD., Ahme abal - CH \TuALAl'lO J()BI]PS Ralpur (HI ) GARAPATIGARAGE
£1959) \I;.Iy.u\m!ﬂ. GHATAGE & PA ’UL Kothn HI \m OTORS, damh Dur' lNDIA GARAGE
Hangalor INIHA GARAGE, \[ i f-HI“l L IIL\DI 0 l 4 Blatr { ndanian & N r sy
JAMMU cL I\A ll IIH MOTOR ¢ H-l Ja 1-Tawt (Kas ale " LAWLY ¢ !\I d! CO. P t METRO
MOTOR bay METR{O 'd ITORS (i ATMI-\“AR) l\[ LII) Hajkot * NARAIN AU I‘O\l UILES,
Luck : \AHBHLR AM & €O, PVT. LTD, Jams) hEdpur * lATN;\IK & Q. PYT. LTD, Coitack
PROVI\(IAL AUTOMOBILE L PYT. LTH., Nu gp SBANGHI DHOS (INDORE) PVT. LT'DA. Indora .
BANGHT MOTORS, New Delbi (Bra nch.(.h.xmlw:\rh) blI\'ER JUBILEE &lUTOliS PYT. LTD . Poona - T.¥.
BUNDHA\I IYENGAR & SONS PVT I,TD. b?;x:l TASHI COMMERCTAL Rl()R\T]U}- Ih t,so!l\F
(Bhutan) - TENZ I\U&’[‘E\/ \[( Sikkim - UN ['I‘I-D MOTORS OF RAJAN TH AN, > SINOO

gﬁlﬁM‘\TTAR( AR, Cldade De ,Goa = WALFORD TRANS SPORT LTD, Calcutta (D che Dl’) 1garh &
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FORBES FORBES GAMPRELL & GO.LTD.
MANUFAGTURERS OF

1<)

Fotbeaflex

® Industrial Flexible Shafting for
Flexible Shaft  Machines and
Concrete Vibrators @ Flexible
Shaft Machines @ Concrete
Vibrators @ Speedometer Cables
@ Taximeter Cables @ Conirol
Cables @ Flexible Electrical
Conduit

ALSO
® Special tools, Press tools, Jigs
and Fixtures
Manufactured to customers own
specifications and drawings.

--------------

‘BBBB’ SPRING WASHERS

weedt

Forbes Building, Home Street, Bombay 1. Phone: 268081-9
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Hien Vouaee Equiement & Line MateriaL
ISOLATORS & AIR BREAK SWITCHES
ROBUST DESIGN FOR ENDURING SERVICE

k-~ . -

132 KV 600 AMPS HIVELM ISOLATORS IN RAJASTHAN

FROM 11 KV TO 220 KV
RATINGS UPTO 1200 AMPS
@ Interlocked Grounding Blades
® Mechanical interlocks e Motor Operation
e Auxiliary Switches » Electrical Interlocks
® Heavy Duty Busbar Connectors
and Clamps ete.

132 KV800 Amps:
- ~contact "

Manufactured by -

HIVELM INDUSTRIES PRIVATE LTD.

Works A-5 6, Industrial Estate, Guindy, Madras-32. Phone- 80604 Grams: HIVELM®

Administrative Office: B, st Main Road, Kasturbai Nagar, Adyar. Madras-20
EP-Ht g, Phone; 74461 Grams, THIVELM® v : ,
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i \\ See any similarity ? Bet a pumpkin to a pedigree poodle
d you don't, Takes advertising genius to do that—"

discover the relationship. we mean. But there it is—
b FLEXIBLE PACKAGING SERVICE. Bothof us

it. Ma KKangaroo 1o bambina; we with a more cathaolic
industrial and other sorts.

oltfer
taste to a w.de range of customers,

Of course, menwise we have improved upon our paunchy

e. Cur ftexible packs are more protective, more decorative
and cover a wider field of application. Over the
years, 60 as a matter of fact, we have made
a special study of the subject and are today,

engaged In cervicing the needs of many
industries, including charmaceuticals,
] 2 cosmetics ana
. WE‘ 'N confectionery.
: H g )
. ¥ <N COMMON

—§—*7 KAVGAROD

refativ

s

h%‘

India
Foils \\\
Limited
{incorporated in Great Britain)

2 CALCUTTA BOMEBAY
- s MADRAS NEW DELH
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1788
THE E.L.D.-.PARRY GROUP
: 1964

THE HOUSE THAT
THOMAS PARRY
BUILT

Founded in 1788 as a small trading firm, Parrys have served the country
well and truly for 176 years.

The remarkable progress made cver more than one and three-guarter centuries
has resulted inthe E.1.D-Parry Group of today, comprising nine comganies
of substance—all making important contributions to the natien’s economy.

The strong position it has achieved has given the Group courage and
~onfidence to expand its resources to meet the country’s diverse needs in
fertilisers, sugar, confectionery, sanitaryware, acids, chemicals, industrial
and potable alcohol, elc.

THE E.I.D.-~PARRY GROUP, MADRAS
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INDIAN TUBE

INDIA'S BIGGEST MANUFACTURERS
OF STEEL TUBE AND STRIP

GENERAL AND PUBLIC SERVICES :

Tubes to 1S, 1239-1958, screwed and socketed for
conveyance of fluids and plain at end for scaffolding
and structural applications.

POWER AND INDUSTRIAL :

Electric Resistance Weld and Hot Finished and Cold
Drawn Seamless Steel Tubes for pressure, industrial,
mechanical and structural applications to a variezy of
Indian and other internationally accepted specifications.

OiL:

Tubes to AP.L and A.S5.T.M. particulars,
POLES : ‘

Tramway, Transmission and Lighting.

COLD ROLLED STEEL STRIP :

In 2 wide variety of tempers, widths and thicknesses
for industrial components.

INDIAN TUBE

THE INDIAN TUBE COMPANY
(1953) UMITED

A TATA-STEWARTS AND LLOYDS ENTERPRISE
Registered Office : 4], Chowringhee Road, Calcutta 16
Aad ot : Bombay New Delhi Ahmedabad

1
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FOR HIGH THERMAL ENDURANCE
IND - "WER REPLACEMENT COSTS

The excellence of OHOLPU& Glassware Quality 1s the
achievement of constant scientific research. Mads by the
finest crafimen, DHOLPUR Glassware conform to the
strict sclentific specifications. They offer high resistance
%0 thermal shock as well a5 chemical attack and thetr
superb mechanical strengeh saves you cost on replacements
00,

l{G. DHOLPUR GLASS WORKS LTD. DHOLPUR

SOLE SELLING AGENTS

TME GLAIS CORPOMATION PRIVATE LINITED, e )
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WESTERN MEGHARICAL
IHDUSTRIES PRIVATE LIMITED

HEAD OFFICE:
“INDUSTRY MANOR"
POST BOX 7002,
BOMEAY 28 DD.
PHONE ; £1622 (3 LINES)
Branch Office:

10 Middieton Row,
Calcutta-15.

Phong: 23-9437
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» free-aligning universal bearings
« thermal overload protcction
» precision produced
a engineered to customer's specification

AMERICAN UNIVERSAL ELECTRIC
(INDIA) " LTO.

40-F CONNAUGHT PLACE,
NEW DELHI- |
{IN COLLABORATION WITH
UNIVERSAL ELECTRIC COQ. U. S A)
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Span of Control
Practices 1n
Indian Industry

John R Kennedy

Vice-President, George Fry & Associates Inc.

What should be the number of subordi-
nates which an executive or manager
can effectively and efficiently supervise?
Studies have been made on this
controversial point in foreign countries,
but as regards the practice in Indian
industry, research material s totally
lacking. This NPC research analysis of
the trend of span of control practices in
Jndian industry, based on a small but
significani sample drawn primarily from
the middle management level, reveals
results which are different from the study
conducted by the American Management
Association in 1951, though ‘the range
of these differences is not great.”

THE NUMBER of subordinates
which an executive or
manager can effectively and
efficiently supervise, has been,
for decadcs, a controversial
point among students of
management and practising
managers. In 1951, the Ameri-
can Management Association
surveyed 100 large companies
to ascertain the trend of span
of control practices in the USA.
This sample dealt with top
executives only, Presidents or
the equivalent of the Managing
Director in India. The survey showed a
median of nine subordinates in the large
companijes. The AMA later surveyed 41
smaller companies, and found the median to
be eight,

This NPC research article is based on a
smaller but random sample, as the author
exercised no selective powers relative to the
respondents. The size of the companies sur-
veyed ranges from small to large, i.c., from
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50 employees up to 5,000 or more. Also,
this sample is drawn primarily from the
middle management level. So, a direct com-
parison of the two sets of data is not logical.
However, AMA’s findings are of interest in
terms of background and future analysis.
The results of our research are different from
the AMA work, but, surprisingly enough, the
" range of these differences is not great. In
the opinion of the author, the principles of
organisation over-ride cultural differences, and
the span of control for the Indian executive
would not vary greatly from his American
contemporary.

Scope of Study

During the past two years NPC has had
the opportunity to conduct several advanced
production management training programmes
in some of the major industrial areas—
Bombay, Bangalore, Calcutta, Kanpur, and
Cochin. An integral part of this programme
was the discussion of basic organisation
principles and their application to the Indian
industrial scene. Participants, for the most
part, were functioning as executives or depart-
mental heads. These training sessions thus
offered a unique opportunity for research
into current Indian industrial organisational

SPAN OF CONTROL

practices. A total of 54 participants took
part in this research, and they represented
36 organisations covering a good cross-
section of Indian industry, in both the public
and private sectors. Industries covered
included aircraft manufacturers, electronic
manufacturers, food products, textiles, pencil
and pen manufacturers, steel furniture,
mining and fertilisers.

Each participant was showa how to
compute his own “Span of Control”. This
term was defined as the number of people
reporting directly to the manager-participant
whose work interlocks.

The7§ following formula was used to

compute the span of control:

A=N

B:':—(N—l)

N

C=2)=(N+1)

F=A+B+C,
Where Na=number of subordinates;
A=number of direct single relationships;
B=number of cross-relationships and
C=number of direct group relation-
ships. These relationship concepts were

operationally defined as follows:

Manager =direct single
relationship
Subordinate (*“A” in the formula)
Manager =cross-relationships

(*B” in the formula)

Subordinatee——Subordinate

Manager =direct group relationship
[ {**C” in the formula)

Subordinate

Subordinate «-———Subordinate

Subordinate
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. .« When a manager takes on too many

supervisory responsibilities, the increase in

potential decision-making starts to multiply

beyond the scope of a single individual

regardless of his energy or brilliance . . .

It can readily be seen that as the number
of subordinates (N) increases, the relation-
ships in (B) and (C) increase geometrically,
A total of all relationships is the value “F”,
Consequently, when a manager’s span of
control becomes too large he normally loses
effectiveness as a leader. His energies
become dissipated over too many situations,
and his management decisions tend to become
erratic, being effective only in a few segments
of his control span and at varying points in
time. Many decisions have to “wait their
turn”. This peint can best be illustrated by
taking some actual cases from the data
accumulated.

TasLE I
Case No. Case samples of span of control
N A B C F
1 5 5 10 26 41
2 8 8 28 247 283
3 13 13 78 8,178 8,269
These figures illustrate the fact that if

(as in Case No. 3} a manager has 13 subordi-
nates reporting directly to him, he may be
required to deal with as many as 8,269 pro-
blems within a given span of time. When a
manager takes on too many supervisory
responsibilities, the increase in potential
decision-making starts to multiply beyond
the scope of a single individual regardless of
his energy or brilliance.

It should be further emphasised at this
juncture that this analysis and the preceding
formula pertain to those subordinates whose

responsibilities  vary, but whose work
interlocks. For example, it is possible for a
foreman to handle effectively 20 or more
production workers. This is because their

(workers) responsibilities are similar,
and their work is largely segmented or
cellular. However, it is not advisable for

a4 manager to attempt to handle 20 depart-
mental heads, because their responsibilities
and job duties are varied, and usually inter-
related. The Quality Control Supervisor,
for example, has a different type of responsi-
bility compared to the Industrial Engineer,
and they both are working in an entirely diffe-
rent managerial matrix than, say, the Pro-
duction Superintendent; yet all their efforts
interlock.

Optimum Number

A span of control analysis indicates the
possible maximum number of manager-
subordinate relationships (and their potential
number of problems or decisions) in any
heterogeneous organisation structure, What
then is considered to be an optimum number
of subordinates undertheconditions outlined ?
Research and practical application of crganisa-
tion principles indicate that between five and
seven subordinates offer the maximum utility
of an executive’s managerial talent. Less
than this he is under-utilised ; more than this,
he tends to become overburdened, and com-
munications, decision-making, etc., start to
bog down,

What has been the practice in Indian
Industry? Our research shows the following:
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Tasre II

Bombay Area

Managerial title Industry N A B C
Technical Adviser Fractiona! HP motors 2 > 1 1 4
Senior Officer Mining 4 4 6 11 21
Senior Asst. Officer Mining 4 4 6 11 21
Director Textiles 4 4 6 1 21
Section Head Battery manufacturing 4 4 & 11 21
Asst, Production Manager Paints 4 4 6 11 21
Production Manager Furniture manufacturer 5 5 10 26 41
Dy. Works Manager Diesel engine manufacturer 6 6 15 57 78
Director Ball point pens 6 6 15 57 78
Director-in-Charge Textiles 7 7 21 129 143
Chief Chemist Pharmaceuticals 7 7 21 120 148
Dy. Works Manager Chemicals 7 7 21 120 148
Production Manager Pencils 10 10 45 1,013 1,068
Senior Enginecr Machining 11 11 55 2,035 2,102

In this sample, the average value of N is 5./8. Based on N, the values for A, B,
C, and F are 5.78, 13.80, 26.62, and 46.2 respectively. The mean generally follows the
optimum organisational arrangement regarding span of control, as does the median,
The mode, however, is 4 which indicates a trend to under-utilisation of managerial
skills in this sample.

TasLe [I1

Bangalore Arca

Maunagerial title Industry N A B C F
Dy. Manager Prod. Con, Electronics 5 5 10 26 41
Asst, Engineer MEt. telephones 5 5 10 26 41
Ind. Engin. Manager Aircraft mfg. 6 6 15 57 78
Works Manager Castings mfg. 6 6 15 37 78
Cost Accountant Auto ancitlaries 6 6 15 57 78
Dy, Gen. Manager Electronics 7 7 21 120 148
Works Manager Electric meters 7 7 21 120 148
Senior Engineer Mfg. telephones 8 8 28 247 283
Chief Accountant Auto ancillaries 8 8 28 247 283
General Foreman Transformer mig. 8 8 28 247 283
Prod. Con. Manager Auto ancillaries 10 10 45 1,013 1,068
Factory Manager Electric meters 13 13 78 8,188 8,279

In this sample, the average value of N is 7.42. Based on N, the values for A, B,
C, and F are 7.42, 23.8, 120.42, and 150.84 respectively. The mean generally follows
the optimum organisational arrangement regarding span of control, as does the median.
This group has a bimodal distribution, one of which is within established limits
(6). The other (8) is only one unit beyond the recommended upper limit.
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TasLe IV
Calentta Area

Managerial titie Industry N A B C F
Sales-in-Charge Textiles 2 2 1 1 4
Asst. Superintendent Quarry mining 3 3 3 4 10
Incharge Batching & Winding Textiles (jute) 3 3 4 10 17
Incharge Weaving Cotton mfg. 3 3 3 4 10
Factory Manager Coiton mfg, 5 5 10 26 41
Production-in-Charge Mining 8 8 28 247 283
Factory Manager Food 9 9 36 502 547
General Supervisor Textiles (jute) 12 12 66 4,083 4,161

In this sample, the average value of N is 5.6. Based on N, the values for A, B, C, and F are
5.6, 12.9, 60.9 and 63.3 respectively. The mean is within acceptable limits. However, the
median and mode indicate a trend towards under-utilisation of executive talent.

TaBLE V
Kanpur Area

Managerial title Industry N A B C F
Production Con. Manager Steet fabricator 2 2 i 1 4
Technical Executive Paint 3 3 3 4 10
Technical Adviser Heavy electrical 4 4 6 11 21
Works Manager Conveyors 5 5 10 26 41
Production Manager Precision inst. 5 5 10 26 41
Dy. Gen, Manager Steel mfg, 6 6 15 57 78
Administrative Officer Textiles 6 6 15 57 78
Office Superintendent Textiles 7 7 24 120 148
Production Manager Textiles 8 8 28 247 283
Director Safe mfg. 8 8 28 247 283
Managing Director Steel fabricator 8 8 28 247 283
Personnel & Purchasing Manager Conveyor mfg. 8 8 28 247 283

In this sample, the average value of N is 5.83. Based on N, the values for A, B, C, and F
are 5.83, 14.10, 51.57 and 71.50 respectively. The mean fails within the optimum control
zone as does the median. The mode, however, is 8, and indicates a slight trend towards a
too large span of control.

TasLE VI
Cochin Area

Managerial title Industry N A B C F
Senior Enginecer Heavy Chemical 2 P 1 1 4
Workshop Supdt. Fertiliser 2 2 1 1 4
Planning Enginecr Steel & Plastics 3 3 3 4 10
Sales Manager Containers 3 3 3 4 10
Plant Supdt. Fertiiiser 4 4 6 11 21
Engineering Supdt. Rare earths 6 6 15 57 78
Factory Supdt. Pesticides 8 8 28 247 283
Prod. Control Megr. Rayons 10 10 45 1,013 1,068

In this sample, the average value of N is 4.75. Based on N, the values for A, B, C, and
F are 4.73, 8.90,25.25 and 3R.90 respectively. The mean is slightly below the optimum range.
The median is significantly below the optimum range. The bimodal distribution also is on
the low side of the optimum managerial utilisation. This sample indicates a trend towards
under-utilisation of managerial talent,

Compiling all data from the five areas surveyed, the following results were obtained;
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Tare VII
N A B C F
Mean 6.46 6.46 17.63 85.98 112.07
Median 6.50 6.50 17.87 88.50 112.87
Mode 8.00 8.00 28.00 247.00 283.00

It will be noted that the differences between
the arithmetic means and the medians are
not statistically significant. A Correlation
Chart illustrating a compilation of data from
all five areas is shown in Table VIII:

TaBLE VIII
Span of control values

N A B C F

1 1 0.5 0 1.5

2 2 1.0 1.0 4.0

3 3 3.0 4.0 10.0

4 4 6.0 11.0 21.0

5 5 10.0 26.0 41.0
6 6 15.0 570 78.0

7 7 21.0 120.0 148.0

8 8 280 2470 283.0

9 9 36.0 502.0 547.0
10 10 45.0 1,013.0 1,068.0
11 11 55.0 2,036.0 2,102.0
12 12 66.0 40830 4,161.0
13 13 78.0 8,178.0 8,269.0
14 14 91i.0 16,369.0 16,474.0
15 15 105.0 32,7520 32,8720

By way of summary, 37.0 per cent of the
managers surveyed in this research were in
companies which were so organised as to
permit them to operate in what we would
call an “Optimum Control Zone”, that is, they

. . . When a manager’s
span of control becomes
too large, he normally
loses

effectiveness as

a leader . ..

have five to seven subordinates whose work
interlocks; 33.3 per cent of the managers
surveyed fell below the “OCZ”; and 29.6 per
cent were organised in such a fashion that
they operated above the “OCZ”.

Of managers sampled, 62.9 per cent were
operating outside the *“OCZ”. However,
these figures are not as alarming as they may
seem, because the total statistical pictures
indicate that the arithmetic mean for the
entire group sampled is 6.46 per cent, and is
almost in the centre of the “OCZ” (see Cor-
relation Chart on page 745). Those managers
operating outside the “OCZ” more frequently
are operating below what we would refer to
as “optimum use of managerial talent”.

For the benefit of the reader, Table VIII
has been prepared as a ready reference for
checking span of control values (through an
“N of 15) based on the formula mentioned
earlier.

We realise that this is a relatively small
sample of the Indian managerial community.
However, it is hoped that this work will
stimulate the reader to make a critical and
objective analysis of his own organisation
practices.

There are, of course, variables other than
statistical factors which affect the ability of
a given executive to control a given number
of subordinates. These are essentially quali-
tative concepts such as *‘force of personality”,
“energy”, “span of knowiedge”, and so on,
These concepts are difficult to measure, but,
to a greater or lesser degree, all managers
possess them. These concepts often may
permit a manager successfully to deal with
a larger than normal span of control. The
true test of this, however, is in the success
(or failure) of that manager’s department
or organijsation.



745

5t

i ci

Zi ) L)

N, 40

SILVNIGHOENS 40

dIGANN
) g L 9 § v

|
|

M |
! _
|

t

t
[
I

i_ e

B TS B

— ¢ — + —-—1
i
|
|
i
T
I
!

999 SN S

e

avioL

404

JHL

N, Tﬁz

TLON

(FTdWYS TvL0oL)

N, InTva 40

NOLLABIMLSIA AIDNINBIH 4

INIM

OHS

1dVHI NOILY134d0D

INOZ TOYLNOD WNRILAO

S3Intva N, DI41IIAS 4G ADNIND T4



Control of Progress in a
Developing Country

“Planning for progress is a management responsibility...and progress is
most certain when there is a dynamic control system overseeing
progress...,” says RF Bruckart who advocates a wider use of the
Programme Evaluation and Review Technique which is a management tool
for the planning and control of development projects.

Developing countries are in “unflinching haste” to accomplish

“miracles of economic renaissance,” and the author, who has spent a few
years as Consultant of the National Productivity Council,

says that in the context of the situation in India she has

much to gain by the application of this simple technique of PERT.

RF Bruckart

Charteris: ...What hurry is there?

Industrial Adviser, AID{Awerican Embassy, Jordan

Can't you

give the man time?

Craven: Time!

What for?... E

The Philanderer, GB Shaw

“Procress”  is  like Motherhood, my

Country, and Virtue: everyone is for
it. Developing countries are striving for pro-
gress, and enormous moncy and effort arc
being expended to achieve it. Generally,
these efforts take the form of schemes to
accelerate the degree of industrialisation,
for, in modern manufacturing industry, we
presumably have a magic wand which, on the
waving, will convert developing couniries
and their economies into affluent societies—
or so it may appear to the casual observer,

At least, governments throughout the world
are undertaking developmental programmes
and many of them receive aid from friendly
governments whose interest is consistent with
the aims of the developing country.

Governmental agencies conceraed with
industrial development take many forms,
but usually include some form of planning
agency or office under the direction of a minis-
ter or department of the national govern-
ment. These organisations constitute the
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“management” that directs these programmes.
Their responsibility, of course, is to initiate,
manage, and control activities that will achieve
the objectives of the programme.

The functions performed by these
“managers” of governmental programmes are
like those of industrial managers in general,
i.e., (1) the undertaking of risk and the hand-
ling of uncertainty; (2) planning and innova-
tion; (3) co-ordination, administration and
control; and (4) routine supervision.
Uniike the operation of a small company,
however, these functions cannot be performed
by a single person, or, as in larger com-
panies by a hierarchy of individuals in an
independent organisation.

Red-tape

Instead, governmental projects are usually
administered and managed through a seem-
ingly impossible tangle of governmental regu-
lations, red-tape, and frustrations. Little
wonder then that those who are observers of
government programme implementation too
often see newspaper headlines proclaiming:
“Industrial Growth Below Target—More will
be spent, less achieved”; “A New Look at
National Planning—Basic Change in Appro-
ach—A Fuller Life for the People”; “Indus-
trial Projects Behind Schedule —Mid-term
Appraisal of Plan’s Progress”; “'Plan Targets
for Jobs may not be met”. True enough, it
is better to have a “plan™, and to revise it from
month to month than to have no plan, and have
to improvise from day to day to claim any
progress worth mentioning. Obviously, how-
ever, it is better still to have a plan and be
able to achieve the goals it lays down. Ad-
ministration of governmental projects, how-
ever, is far different from an equivalent pro-
gramme of smaller scale undertaken by pri-
vate industry. Take the efficient manager
from private industry and put him in the
civil service undertaking similar goals, and he
finds himself in a world where his energies are
inhibited and his faculties are paralysed.

The reason for the doleful headlines and
the constant shifting of goals and expecta-
tions is clear enough when we understand
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the  characteristics of the civil service

mentality at work. As Toynbee has told us,

*“In the world of civil service, plunging into action

is the archcrime.  When you sight an objective,

you must not head straight for it. You must

consult a thousand colleagues who have a right

tofile objections in the names of a hundred other

government departments that are 2l great

powers, and you must not feel frustrated or

guilty when you find yourself bogged down. The

civil servant’s duty is not to achieve desirable
results; it is to follow the correct procedure.”

Toynbee points out that whether the civil
servant makes a success or a failure of the
particular job of the moment, it makes no
particular difference to the public weal, as
it is only one of thousands of other jobs of
no lesser or greater importance on the public
agenda. But it will damage the public weal,
and perhaps seriously, if in some unprofes-
sional eagerness he creates an unfortunate
precedent. This might affect adversely the
hundred thousand transactions in the same
category that will come along in future years.
Toynbee concludes:

“It is one of the fundamental rules for doing
governmental work that no particular piece of
work may be dealt with on its own merits. Every
decision must be determined by its possible
bearing on innumerable other decisions that
other people will be taking at some future date.”

So it is clear why, in one respect at least,
successfully reaching goals set for Five-year
Plans and for specific programmes, making
up those plans is so very difficult. It is easy
to see why the headlines shout “Moreexpenses
—Less  accomplished”. Truly a sad
commentary . . .

One more aspect is worth mentioning.
Management of projects and programmes
may be said to involve responsibilities of the
executive function, which is, according to

Appley,

“..to determine what you want people to
accomplish, to check periodically on how well
they are accomplishing it, and to develop
mcthods by which people may perform
effectively .. Management is the development of
people and not the direction of things.’

For the administrator, however, _ this
seemingly simple requirement is complicated
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by the need to explain the programme and
gain the enthusiasm of everyone concerned.
In developing countries, where the less en-
lightened portions of the population are
relatively large, presentation of the program-
me to these persons and statements of their
responsibilities to make it a success must be
dealt with through carefully designed expla-
nation. This explanation is imperative, if
the desired motivating forces are to be
unleashed.

_Ample records are available of failures in
this task, A recent article concerping this

CONTROL OF PROGRESS

As a matter of fact. one of the politically most
unstable elements in many underdeveloped
countries consists of the intellectuals and semi-
intellectuals who have received the wrong type
of training and are maladjusted. They are
doomed to remain without roots...”

Fortunately, however, it is not as if no
disciplines were available that are worthy of
the prowess of this academically trained
“proletariat”. On the contrary, there are
more challenging analytical procedure avail-
able now than have ever beem known
before—yet, precious few explorations of
their potentialities have been undertaken.

. . . One characteristic almost universally

common among the developing countries
is their unflinching haste to accomplish
their miracles of economic renaissarnce
almost overnight ... Everyone

is in a vast

matter reports on reactions to the Five-
year Plan of one developing country (not
India!). A reporter, paying a visit to one of
the many villages in that country, reports:

“Then I asked them what they thought of the new
Five-year Plan, which I had been hearing so
much about...A middle-aged man said, ‘The
time to answer your question is at the end of the
first five years. The plans made by people...
who have never dug in the earth do not interest
me. Our problem here is simple cnough—
there are too many people and too little Jand...
In Capital City they can live on their plans.
We need land... They tell us to use new fertili-
sers. But there is not enough water here, and
the fertitisers will burn the soil...The directions
are written by people who are not peasants but
sit at desks,” said the old man.”

As usual, what the wuneducated peasant
knows instinctively, the sophisticated expert
discovers after years of exhausting analysis
and study, viz,,

“In spite of the crying needs for trained personnel

in all these countries, we find that in many of
them there now exists an academic prolefariat.

hurry . . .

For example, theoretical mathematical
studies abound and cry out for the
imaginative explorer who is prepared to
find in them new solutions to ancient pro-
blems experienced by the ordinary citizen.
In the broad field of operations research,
limitless numbers of scientific formulations
await application to problems o the develop-
ing countries of the world. Consider, who is
willing to put our extensive knowledge of
the queueing theory to use in solving the
traffic problems of India, where traffic con-
sists of undetermined mixtures of bicycles,
bullock carts, motor trucks, wandering cows,
and scampering pedestrians? Who is to
put his name on an application of linear pro-
gramming in the process of developing
scientifically correct mixtures in India of capi-
tal-intensive versus labour-intersive industry,
or “‘heavy industry” versus “‘light industry”;
or the many other permutations and combi-
nations of economic variables that arise daily ?
Who is to find important economic indicators
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for India through the use of stochastic
sampling plans? Who is to establish the
probabilities for success of the components
of the Five-year Plan, including all pertinent
parameters? Who, indeed? Perhaps there is
too little time,

Truly, one characteristic almost universally
common among the developing countries
is their unflinching haste to accomplish their
miracles of economic renaissance almost
overnight. Even ignoring the powerful new
tools of programme planning available,
suddenly everyone is in a vast hurry: Accom-
plishments that required decades in the
developing countries are set up as goals to
be reached in a few short years by the new
and developing countries. Skills that were
acquired only through years of trial and error
in the advanced countries are to be obtained
immediately in developing countries—pre-
paratory stages of development are to be
skipped completely or leapt over lightly in
a headlong flight towards a better life.
Instant prosperity is to be the order
of the day!

“Not Easy”

In passing, one may conclude that perhaps
it is this very preoccupation with time and its
ramifications that is gencrating those doleful
headlines—“More spent, less accomplished
-—Projects behind  schedule—Plan  targets
may not be met”—and so on, ad infinitum,

It is true enough, of course, that meeting
schedules under frequently prevailing con«
ditions in developing countries is not easy.
In a recent management meeting, Peter
F Drucker, the well-known management con-
sultant and educator, **...produced a formula
for estimating how long a particular task
would be likely to take. Multiply the sche-
duled time for the job by 4, and you would
almost always find that this was the actual
time taken.” This need not be. New tools
of planning and control are now available,
waiting for the right man to put them to use.
For instance, let us look at an example of
onie of the many new analytical aids to plan-
ning. Let us take PERT (Programme Eva-
luation and Review Technique). Project

g when he came to form his post-war

5 tion of his short period of office without,
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PMs’ Productivity

“Baldwin®’, writes Malcolm Mug-
geridge in the New Statesman (Oct. 16,
1964), “used to disconcert the more ear-
nest among his supporters by sitting for
hours and hours on the Government front
bench, apparently dozing or turning over
the pages of 2 magazine.”

“Churchiil’s mental powers,” he
adds, ““werc already seriously impaired

Government. In conversation, one of his
visitors told me, he was liable to confuse
the 1939-45 war with the one of 1914-18. ..
He forgot faces and muddlied up names.
Men called to Downing Street found
themselves addressed as someone else. ..
Macmillan, one gathers, was always
surprisingly available. Visitors would
find him sitting ruminatively before
an empty desk... Even Home, who as far
as paper work is concerned, is what
French school masters call a retarda-
taire, has been able to absent himself
from Dovwning Street for a good propor-

apparently, suffering any ill-consequences,
There seems to have been no particular
need for him...”

00000 memmmmmm
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managers in industry and Government have
long been looking for better controls of com-
plex sets of activities, and PERT, developed
in 1958 for military purposes, has now found
its ultimate use as a multi-purpose too! of
management. PERT uses a “‘network” ana-
lysis, based on the recognition that some
activities of a programme are dependent on
the completion of previous activities; while
others are independent of each other. The
network establishes a clear inter-relationship
among these activities.

Let us assume, for example. that the under-
developed country of Transylvania has a sec-
tion called Ruritania in which it is interested
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in increasing the industrial component
of its economy. It first undertakes to create
a pilot industrial site, where new industry
may be located, and where nothing now
exists but rural pasture-land.

A listing of the known activities necessary
for undertaking this programme might appear
as shown below, with activities approximately
in the sequence in which they are to be
performed. Of course, this listhas been simpli-
fied and shortened for purposes of illustra-
tion, but it will serve to illustrate the principles
involved. Time estimates are also shown,

Example of activities occurring in the
construction of an industrial site

Nanie of activity Estimated time

in months

Select «ite 4.2
Purchase land 6.3
Make preliminary physical design 1.8
Prepare budget 2.4
Water and soil mechanics tests 1.1
Triangulation and topographic survey 4.6
Prepare coniour interval map 23
Receive contract proposals 20
Renew bids and select contractor 1.0
Prepare final physical design 1.8
Prepare work schedule 23
Undertake preparation of industrial

performance standards 21

Undertake preparation of industrial
building code

Erect primary transmission line

Construct transformer building

Take delivery of water supply equipment

Construct stand-by well

Excavate primary supply conduit trench

Excavate reservoir site

Lay conduit pipe

Erect transformer

Erect internal distribution system

Erect street lighting system

Excavate road base

Erect collection system for sewerage

Erect cullection system for drainage water

Stabilise road base

Erect cartier conduit

Surface road

Erect strect lighting system

Lay curbing blocks

Erect management structures

Instali telephone communications

Scll industrial sites
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Several things may be noted about these

activities and their times:

1. 1t would be incorrect to add all the time
estimates and call this the overall time for the

CONTROL OF PROGRESS

project. Obviously several activities may
occur in parallel.

2. Some activities depend on the conclusion of
previous activities before they can be begun,
e.g., “purchase land” cannot begin until
“select site’ is concluded. Others are inde-
pendent of each other, but have significant
relationships, e.g., “prepare budget” is
related to “select site’, but is not dependent
on it.

3., There is one longest time-path through a
“network” that may be constructed of these
activities. 1t is these activities and these
alone that will determine the length on time
needed to complete the project, These activi-
ties lie on the “critical path™, and may consti-
tute as few as 10 per cent to 20 per cent of all
the activities. Only these need to be expedited,
as “slace time” exists in the other activities
and their completion is not *critical”’.

The appearance of the network for our
example, showing the critical path through
the network, is provided in Fig. 1. The
“earliest expected completion times” for acti-
vities have been accumulated in a “‘forward
pass” through the network; then the “latest
allowable completion times” have been accu-
mulated in reverse form by a ‘‘backward
pass” through the network. The critical
path is the path determined through activities
it which these two time requirements are

... There is much to

gain from an application

of the relatively simple
technique of PERT for
the controlof development
projects and national

programmes . . .
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equal. This path isolates the activities that
need to be controlled and expedited.

Having determined the critical activities
needing careful controls if the schedule js to
be met, it is desirable to convert the net-
work form into a bar-chart form, or as is
shown here, a “Squared Network™,

A portion of the Squared Network for
the activities shown in Fig, 1 is illustrated in
Fig. 2. A time-scale along the horizontal
axis then makes it possible to compare pro-
gress of the critical activities with the planned
schedule. Action may be taken when im-
plementation falls behind, and the schedule
brought uptodate—or at least the status of
the project is made quite clear, even if expedi-
ting is difficult. Succeeding activities may
then be revised if maintenance of the schedule
warrants it.

Benefits of PERT

Although the details of the preparation or
maintenance of a PERT programme need
not be given here, it should be observed that
the benefits any application will provide will
be derived from the following facts:

1. PERT requires the establishment of detailed
plans;

2. PERT provides the opportunity for “manage-
ment by objectives”’;

3. PERT makes a rapid programme analysis

possible;

4. PERT rpoints out potential slippages before
the fact;

5. PERT aids in formulating new schedules if
needed;

6. PERT establishes the sequence  and
relationship between significant programme
events;

7. PERT provides economy by isolating the few
critical activities that need to be watched and
expedited; and

8. PERT serves the planning and evaluation
interests at ail levels of command.

So it is evident that there is much to gain
from an application of this relatively simple
technique for the control of development
projects and national programmes.

We may conclude by consolidating a few
of the lessons that planning for progress has
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taught planners of many nationalities. A
few of these are:

. 1. Planning for progress nationally or otherwise
is & management responsibility.  Just as the
management of any activity—sports, indust-
rial, social, or otherwise —requires the respect
of certain principles of management, S0 pro-
gress planning employs similar principles.
Good management s good  management.

No progress plan is self-implementing—there
is nothing automatic about it. Human jude-
ment is required, and techniques and proce-
dures are used only to achieve a better
application of that judgment.

3. Progressis mest certain when there iv a dynamic
conirol system overseeing progress; and for
taking action appropriate to the condition
when progress is not made. Once the pro-
gramme is under way, there should be no
turning back. But this is easiest to achieve
with good control of the programme!

4. Rigidly standardised control methods ure less
suitable than flexible proceduras,  These
methods should be adaptable to fit specitic
needs. FEach project or programme brings
with it its own brand of deterrents and dith-
culties. A flexible procedure is required
to deal with these—and Governmental
procedures are notoriously inflexible!

5. The adaptation of modern planning and
control procedures, derived from new scientitic
developments, to planning for progress
provides the greatest assurance of success.

The need for a progressive spirit clearly is
implied by the items on this list.

We have been told that “all progress is
initiated by challenging current conceptions,
and executed by supplanting existing institu-
tions.” The real question, therefore, in pro-
gress planning is: are we progressive in our
thinking?  And do we adapt our actions to
this progressiveness ?

ta

Reason for Low Productivity

“Many industrialists”, says
Mass Production, ‘‘would rather
2 spend £100,000 on new plant
4 and equipment than £1000 on
g Planning how to use it...”
2
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There is no denying the fact that a
satisfied employee gives the best—though
it is too complicated to understand the
nature of satisfaction. In this study are
presented the results of an investigation
of the attitude of the textile personnel
in the weaving departments of 22 mills
in Bombay. Workers at three levels—
weavers working in looms, jobbers, and
junior assistants—were taken as sample,
and the investigation covered such aspects
as their attitude to working conditions;

KN Sharma
YC Narawape
Shobhana Khandwala

{Bombay Textile Research Association)

Job Satisfaction
of Workers
in Textile Mills

job, pay and security; promotional possi-
bilities; supervision/management; and
welfare activities. There is useful infor-
mation to which mills counld pay atten-
tion; Mills differ widely in the levels of
satisfaction, and one of the findings is
that weavers and jobbers are not prepared
to leave their jobs for any other job with
the same pay, though they are not keen
to send their children to the textile
industry!

THE am of any industry is to obtain the
maximum out of its resources, man-
power being the most important amongst
them. To get the maximum out of man, it
should consider the various factors which
affect his life. A company pays the same for
labour whether it is managed well or not,
but what it gets out of its labour depends
upon not only the methods and equipment
that the management provides, but also whe-
ther the employees work with a ‘will’,  What
affects this ‘will to work® has been under in-
vestigation for long, and different concepts
like morale, attitude, and job satisfaction, have
been used to explain it.

The present investigation was undertaken
to study—
1. the variations in the degrees of satisfaction of
workers in different mills;
% the differences in levels of satisfaction of
workers belonging to two different categories;
3. the comparative levels of satisfaction for
different aspects; and
4. the attitude of workers for introduction of
automatic looms in the mills.
The questionnaire was designed in such a way
that the workers® attitude could be studied in
terms of (a) Working conditions, (b) Job, (c)
Pay, security, and promotional possibilities,
(d) Supervision/Management, and (&) Welfare
activitics. Fach of these five aspects was
represented as a section in the questionnaire.

Section I (Working conditions) included
10 itemns related to the existing conditions in
the mills, e.g., noise, fresh air, space, lighting
arrangement, fluff, temperature, and clean-
liness. Section I (Job) contained 10 items
representing the factors which contribute
to the job attitude, e.g., monotony, opportu-
pities for initiative, strenuousness to sense
organs, and fatigue. Section III (Pay, secu-
rity and promotional possibilities) had 10
items which dealt with earning, promotion,
security, training of the workers, etc. Sec-
tion IV  (Supervision/Management)  was
composed of 15 items related to the workers’
impressions about the supervisory practices,
instructions, management policy, communi-
cation, suggestion system, etc. Section V
(Welfare activities) had 15 items about the

152
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welfare facilities provided in the mill, as,
for example, precautions for safety, canteen
provision, medical facilities, leave conditions,
and provision for games and sports.

The items belonged to the opinion
statement type. The response to each item
was classified under four classes as shown
below:

A—Agreement to the statement.
B—Neutral attitude.

C—Refusal to respond.
D—Disagreement to the statemeant.

Scope of Study

The survey was carried out in the weaving
departments of 22 mills of Bombay. Two
shifts, day and night, were covered by the
survey. The individual interviewing techni-
que was used. The time taken to interview
a worker was, on an average, an hour.
Complete privacy was ensured at the time of
interview,

Workers at three levels—(a) weavers
working on two looms, (b) jobbers, and (c)
junior assistants—were taken as sample for
the investigation. In each mill, five per cent
of weavers, with a minimum of 40, and 20
per cent of jobbers, with a minimum of 12,
were selected on random basis. For assis-
tants, however, no percentage could be fixed,
but an attempt was made to interview as
many as feasible. The total number of
workers in each category, for which results
have been analysed, is as follows:

(a) Weavers 972
(b) Jobbers 256
(¢) Junior assistants 68

Composite responses were calculated sepa-
rately for (i) mills, (ii) weavers, and(iii) jobbers,
for different sections of the questionnaire.
This was done by totalling the frequencies of
responses for all the items in each section.
These composite responses were transformed
into percentage composite responses to give
a clear picture for comparative study. Bv
pooling the frequencies of all responses of all
the mills, mean composite responses (in
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percentage) were calculated separately for
weavers and jobbers,

It will be observed from Table I that the
mills differ widely in the levels of satisfaction
on all the five aspects as indicated by the
attitude of the weavers and jobbers. Only
the highest and the lowest composite respon-
ses have been presented here to give an idea
of the range in which the mills lie. It will be
scen that the maximum range is for ‘Job’,
and the minimum for ‘Pay, etc.’, for weavers,
and in the case of jobbers the maximum dis-
parity is for ‘Weifare activities’, and the
minimum for ‘Pay, etc.’

Table I

Highest and lowest composite responses as indicated
by weavers and jobbers

Satisfaction level

Attitude towards Weavers Jobbers
Highest Lowest Highest Lowest

Working condi-

tions 87.40 4558 9500 46.67
Job 89.00 37.69 83.313 38.33
Pay, etc. 64.18 2750 6417 26,67
Supervision/

Management 79.70 3833 8556 4222
Welfare activities 70.00 2750 77.22  27.50

To study the differences in the levels
of satisfaction of weavers and jobbers, a
comparison was made between the mean
composite responses. The values are given

in Table II.
Table IT

Mean compasite responses of weavers and jobbers

g Satisfaction Significance
Attitude towards Weavers Jobbers level
Working condi-

tions 67.23  68.95
Job 60.59  60.12
Pay, etc. 50.22 5094
Supervision/

Management 63.33* 6797 *p/o0.t
Welfare activities 4737 48.78

Table TI indicates that the jobbers have
significantly a higher level of satisfaction than
the weavers for ‘Supervision/Management’
aspect. It can also be noted that more than
60 per cent of weavers and jobbers have
shown satisfaction for ‘Working conditions,
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‘Job’, and ‘Supervision/Management’. But
the remaining 30 per cent to 40 per cent
workers form quite a sizable proportion which
undoubtedly needs the careful attention of
the management. For ‘Pay, etc.” the workers
are divided almost into two equal groups for
satisfaction and dissatisfaction. It is
disheartening to note that more than 50
per cent of the workers have shown
dissatisfaction for ‘Welfare activities’.

It would be interesting to see the
comparative picture of the five aspects of job
satisfaction among weavers and jobbers.
The mean composite responses of weavers
and jobbers for five aspects of job satisfaction
have been arranged in descending order,
and are presented in Table I11.

Ranks as given in Table ITI show that the
weavers and jobbers have the same order in
levels of satisfaction for five aspects. The
highest level of satisfaction for both the
weavers and jobbers is for the *Working
conditions’, and the lowest for the ‘Welfare
activities’,

An analysis of all the items of the
questionnaire presents useful information to
which mills could pay attention. For dis-
cussion, we shall consider only those items
which need careful consideration. The wea-
vers and jobbers have shown very poor level
of satisfaction for space provision and tem-
perature of the working place. However,
the workers seem to be satisfied with working
in shifts, lighting arrangement, and clean-
liness in the loom-shed. They have shown

Table I poor satisfaction for monotony, prepared-

Mean composite responses for weavers and jobbers TESS 10 send their children to the textile in-
Satisfaction dustry, and tiresomeness. But they are not

Rank Aspects Weavers Jobbers prepared to leave their job for any other
1 Working conditions 6723  6a9s Job with the same pay. For salary, prome-

2 Supervision/Management 6133 6797 tional possibilities, training, and bonus, they
3 Job 60.59 6012 have responded negatively. On the other
4 Pay, etc. 50.22 50.04 hand, they think that their jobs are quite
5 Welfare activities 47.37 43,78 secure. They feel that their complaints do

Mohan Lal Learns a Lesson (Cond)

But we are adopting breakdown mainte- ™o, No, No. You should adopt not breahdown maintenance, but
nance. There is routing lubrication, and preventive maintenance—there should be periodical inspection of
any small fault, if detected, is repaired piant to uacover conditions leading to production breakdown or

immediately. hariful depreciation. An industrial engineer advised me on these

problems. The result: I have no production worries.
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not reach management, and that it does not
care for their participation in policy-making,
However, they have expressed a good degree
of satisfaction for the treatment they receive
from their superiors.

Low Productivity

The responses of the weavers and job-
bers to safety precautions, medical facilities,
facilities of cooperative credit society, pro-
vident fund, and ESI Scheme indicate that
the majority of them react favourably to these
facilities. Bur they have not responded very
favourably towards the provision of canteen.
It appcears that the present form of this service
is not very attractive to the majority of them,
and it may be that certain positive steps need
to be taken so that they are attracted to it.
As regards facilities for games and sports,
literacy and educational scheme, library
and reading room, the responses of the workers
are rather discouraging. The overall pic-
ture of the welfare activities as indicated by
the responses to the item, ‘Management
looks after the welfare of the workers suffi-
ciently’, is discouraging as only 24 per cent

of the weavers and 27 per cent of the jobbers
gave positive responses,

The textile industry is conscious of the
fact that productivity of labour is low as
compared even to that of some other deve-
loping countries. Amongst the reasons ad-
vanced to explain this low productivity, is
the existence of outdated machinery and the
unwillingness of labour to work on more/
or automatic looms. It is against this back-
ground that two open-end questions were
included to gauge the feelings of the workers
on these two issues, ie., (1) “Are you agree-
able to work on more looms?” and (2) “Are
you agreeable to work on automatic looms 77,
The details of the responses for questions
(1) and (2) are given in Tables IV and V
respectively,

Analysis of responses for question (N
(Table IV) indicates that a total of 73.45 per
cent of weavers and 85.04 per cent of jobbers
are not in favour of working on more looms.
When analysed age-groupwise, 61,90 per cent
of weavers in the ‘below 30 vears’ age-group
were found to be against the idea of working

il S
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Mohan Lal contacts an cxpert...the expert tells him

that the “‘just-kecp-it-going’® attitude should give place

10 “keep-it-going-the-right-way’* through Preventive

Maintenance...which alone can ensure uninterrupted

utilisation of available capacity and avoidance of heavy

costs usually associated with emergency operations conse-
quent on sudden and unforeseen breakdowns,

Six months later.. Mohan Lal is a very happy
man. He has introduced the preventive mainte-
nance system..and now there is less machine
downtime .. lower maintenance cost.. less unfore-
seen breakdowns...better quality of goods, . [ess
overtime payments for rush repairs. .,
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on more looms. This percentage of negative
attitude in the case of weavers goes on in-
creasing with the increase in age, and in the
‘above 50 years’ age-group, it is 93.65. How-
ever, in the case of jobbers the percentage of
negative responses in the ‘below 30 years’
age-group is 100.00, and for ‘31 to 40 years’
age-group, it is 80.30, and then it goes on

JoB SATISFACTION

increasing with the increase in age. It may be
mentioned that the number of jobbers in the
‘below 30 years' age-group is only three which
is a very small sample for generalisation,
Thus, on the whole, it can be said that with
the advancement in age, the weavers and
jobbers show more and more unwillingness
to work on more looms.

Table IV

Positive and negative attitude of weavers and jobbers towards working
en more looms

Weavers Jobbers
Age-group Yes No Yes No
(in years) % Ye “ %
Up to 30 3810 6190 — 100,00
31-40 30.11 69.89 19,70 80.30
41-50 14.49 85.51 16.49 83.51
Above 50 6.35 9363 8.82 9118
Average 2655  73.45 14.96 8504

The analysis of the responses to the

automatic looms7?’ (Table V) reveals

guestion “Are you agreeable to work on
that 44.91 per cent of the weavers and 47.01

per cent of the jobbers are in favour, and 55.09 per cent of the weavers and 52.99 per cent of

the jobbers

have negative attitude for automatic looms.

Age-groupwise analysis points

out that the older the workers, the more the negative attitude they have for automatic

looms, with the exception of jobbers belonging to the ‘below 30 years’ age-group,
the number is only three which is too small a sample

where
for generalisation.

Table V

Positive and negative atitude of weavers and jobbers towards
automatic fooms

Age-group Weavers Jobbers
(in years) Yes No Yes No
o Ve Y %
Up to 30 67.20 32.80 — 100,00
31-40 46.97 53.03 63.64 36.36
41-50 28.50 71.50 48.45 51.55
Above 50 17.46 82.54 30.88  69.12
Average 4491 55,09 47.01 5299
In industrial units, it is not feasible for relations with workers. Under these

the management to come into direct contact
with workers. It is the supervisor who shoul-
ders the responsibility of attaining the desired
goals of management. Thus it is he who is
concerned with the maintenance of good

conditions, supervisor's attitude affects the
workers' attitude. It was, therefore, felt
desirable to study the attitude of supervisors
towards the five aspects.  Since the free
interviewing technique was employed, only a
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general outline of the supervisors® attitude,
and not the statistical analysis of the
responses, can be given,

In all, 68 supervisors covering both the
shifts were interviewed. They are known
in different mills by different names like super-
visors, junior assistants, departmental assis-
tants, first line supervisors, and weaving

assistants.  Their age-groups are given
below:
Age-group (in years) Number
20-29 16
30-39 23
40 and above 29
Total 68

An analysis of their educational qualifications
shows that 52 of them (76.47 per cent) have
technical qualifications, while only 16 (23.53
per cent) do not possess any technical quali-
fication, but only have practical experience
in the field.  Of these 16, 14 have their general
educational level below SSC, and most of
them know only the three Rs.

Their monthly pay varies from about
Rs. 150 for the apprentice-supervisor to
Rs. 750 for the supervisor either with long-
established service or with very high educa-
tional qualifications, especially technical.
Some have steady service in the mills for
about 20-25 years, while others have changed
as many as six mills. Generally, the station-
ary group is found to be more satisfied.
It is observed that, in general, supervisors
with low educational level, who have come
up from the lowest category of job to the
present one, are more satisfied, while super-
visors with higher educational qualifications
and belonging to the younger group are more
dissatisfied especially as far as salary is con-
cerned. This is in conformity with the
general belief that in the same job-category,
dissatisfaction increases with rise in educa-
tional level. Hence it is this group which
frets more about the promotional policy and
training facilities.

Even though some supervisors express
satisfaction with their present condition,
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most of them are unwilling to send their
children to the textile industry; on the other
hand, very few of the dissatisfied group are
willing to change the job with the same pay.
Though pay is the main ground of dissatis-
faction for almost all the supervisors, a num-
ber of them have come out with suggestions
in the fields in which they are dissatisfied.
These can be summarised thus:

1. Thereis the need of definite and uniform
promotional policy for the entire textile industry.
It should not be left to the caprice of the
immediate boss.

2. The top management should be directly
approachable for the supervisors, and the Supervisors
should be invited to conferences on safety, work
improvement, etc, Since they are the first-line
people who know the workers and the working condi-
tions better, their suggestions should be invited and
heeded to. Smooth relations between the SUpEervisors
and their immediate superiors would lead to higher
efficiency.

Approach to Workers

3. There should be more systematisation of
work as far as the inter-departmental organisation is
concerned. Shortage of stores and raw materials
often experienced in 50 many mills can be easily avoid-
ed with better and advance planning in consultation
with supervisors,

4. A majority of them agree that the time is
past when workers could be disciplinad with a rod.
Persuasive methods are the best to get the best out of
them. At the same time, they regret  their
inability to be very effective in the field, and hence
they emphasise the need of training courses in
human relations to be conducted by the mills.

o Lhe

needs to be regularised,

bonus  system
and many favour
efficiency and production
bonus, and not

Just annual bonus...
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5. They believe that with better understanding
of the psychological and emotional needs of the
workers, the workers' allegiance to the trade union
can be more rationalised, and coercive practices of the
union leaders can be mintmised.

6. In almost all mills, the supervisors complain
about the canteen facilities for the technical staff.
They are almost unanimous in demanding canteen
facilities in the might shift too, and subsidised lunch.

7. Need for transportation facilities by mills is
expressed by many supervisors.

8. Absence of a separate room for the technical
staff is a cause of dissatisfaction to many of the
SUpPervisors.

9. Too much pressure of work on the technical
staff can be avoided by increasing the number of
technical personnel. This would also improve the
leave conditions for which many supervisors seem
to be fretting.

10. Almost all the supervisors complain that the
ESI Scheme is not managed properly, and that it had
led to increase in absenteeism among workers.

11. Most of the supervisors, excepting new
entrants and the senior ones who are not keeping good
health, express that they are used to the shift system.
But, at the same time, they would like to have a
special allowance for the night shift.

12. The bonus system, it is felt by the majority,
needs to be regularised, and many favour efficiency
and production bonus, and not just annual bonus.

“Source of Insecurity”

The following other points are made for
consideration: (1) Need for medical insurance
by mills for staff not covered by the ESI
Scheme; (2) Provision of staff quarters and
library and sports facilities; (3) As family and
personal worries lead to lower efficiency
among workers, counselling by the labour
office would be highly paving; (4) Constant
change in managerial staff is considered as
a source of insecurity to them; (5) Education
of workers in civic duties would contribute
towards more cleanliness in the loom-shed
and the entire mill; (6) The bond system is
not liked by quite a few supervisors, but
some find it as a source of security; (7) Super-
visors who are old in age feel that they cannot
stand the continuous noise, the shift system,
the lack of fresh air, and the fluff in the de-
partment. The younger generation does not
mind all these, though they would prefer
some improvement in these conditions; and

JOB SATISFACTION

(8) Some supervisors are of the opinion that
the incidence of tuberculosis is greater
among textile workers, and hence they need
to be given rest after every three or four
days—an item of investigation.

In the light of the findings, the following
conclusions may be drawn:

(i) Mills in Bombay differ widely in the
levels of satisfaction.

(iiy For all aspects of job-satisfaction,
excepting the “Supervision/Management” as-
pect, the levels of satisfaction for both wea-
vers and jobbers are almost the same. For
this aspect, however, the jobbers are more
satisfied than the weavers. The statistically
significant difference is observed.

(iii) Levels of satisfaction as expressed
by the weavers and jobbers for different
aspects are different, i.e., the maximum level
of satisfaction is for the ‘Working conditions’
and minimum for the ‘Welfare activities’.

(iv) The weavers and jobbers are not
prepared to work on more looms than at
present handled by them, viz., two looms.

(v) On the question of introduction of
automatic looms, the weavers and jobbers
are divided into two almost equal groups.

(vi) Supervisors with low educational level
have expressed more satisfaction than those
with higher academic achievement,

(vii) The younger group of supervisors is
less satisfied than the older group.
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OUND labour-management relations for

harmonious industrial progress, need for
hard and concentrated work and reduction
of waste in all spheres, change in the pre-
sent stereotyped way of functioning of the
administrative machinery, full utilisation of
available materials, and stress on efficiency—
these and many other suggestions for in-
creased productivity have been made by the
Prime Minister, Sri Lal Bahadur Shastri,
Ministers, leading economists, and others.
Speeches and statements made by them in
recent weeks are full of ideas bearing on
productivity.

* Ways to Step up Productivity

Spcaking at the centenary of Jessops in
Calcutta, the Prime Minister felt certain that

cfficient management and good administration
alope led to an increase in productivity,
either in the private or the public sector.
There should be healthy relations between
the workers and management, otherwise
“production will be hampered.” These
ideas also found expression in the speech of
the Gujarat Chief Minister, Sri Balwantrai
Mehta, when he inaugurated recently the
Employees’ State Insurance  Scheme at
Ahmedabad. Industry needed peace as
much as it needed capital and good manage-
ment, and unless this view was accepted,
mdustnal production would not go up.
Management and Government should be
solicitous of labour welfare, and Sri Mehta
felt certain that the ESI Scheme though
“belatedly implemented” in Ahmcdabad
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would provide a number of benefits to as
many as 10 lakhs out of 14 lakhs workers
In the State.

+ Human Factor

The Director of Ordnance Services, Maj.
Gen. SN Muhayi, made yet another point
when he said that the management, besides
providing dynamic leadership, and good work-
mg conditions, should “win the willingness
of the worker who
should ger  the
feeling that  he
was being treated
as a human  be-
ing.” At the con-
cluding sesston of
the Apprecia-
tion Course of
the Defence Insti-
tute of Work
Study, held at
New Delhi on
Oct. 19, he refer-
red to manage-
ment’s role in
raising producti-
vity, and in the
process underlin-
ed the need for
work study in im-
proving methods
of management.
Management was
both science and
art, and its task
was to organise
and control
human activity to
achieve certain
specific purposes.
Reduction of
waste of time and
effort should be the object of the managerial
authorities.

* Productivity in Administration

There is new thinking all round as to
how productivity in administration can be
improved. Even in the UK, where the
civil service is considered the best, there is

...Real progress depends on changes in the present stereotyped
way of functioning of administrative machinery... — LB Shastri
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a move to associate economists, professors,
engineers and other trained personnel with
the administration to bring about “fresh-
ness.” Sri Lal Bahadur Shastri has called
for changes in the present “stereotyped”
way of functioning of the administrative
machinery if India is to make real progress.
For instance, there had been so many meet-
ings of committees, etc., at the Centre daily
that he suggested that on one day in the
week there should
be no meetings at
all. The Cabinet
Secretariat  has
now asked all
Central  Minis-
tries to observe
every  Wednes-
day as *meeting-
less day”. The
Prime Miuister
has also desired
that meetings
should be held
after careful pre-
paration, that
representatives of
various  Minis-
tries and de-
partments should
ordinarily have
the authority to
take final deci-
sions in  the
meetings  them-
selves, and that
the follow-up ac-
tion on decisions
taken at the
meetings should
be quick. Really
this is a step
in the right
direction to increase productivity in
Government offices.

Addressing the third annual conference
of the rural industries projects. sponsored
by the Planning Commission, Sri Shastri
said: “We are resting too much on the dis-
trict administration, and we have no alter-
native but to take more and more work
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from them.” A change in the present
administrative pattern has become a matter
of the highest importance. Surely this will
contribute to higher productivity.

* Stress on Efficiency

Maintenance of  efficiency  certainly
involves a number of administrative steps.
So far as the trunk telephone exchanges
are concerned, India’s Communications
Minister, Sri Satya Narayan Sinha, expressed
the desire that “swrprise checks at various
hours” should be made. At the meeting
of the informal consultative committee of
the Department of Communications, he
outlined steps being taken to modernise tele-
communications to the extent  possible
“within the available means.”

#* Management Education

Some very pertinent observations were
made on the role of scientific management in
industry at a recent Bombay seminar on
*Organisation and information forTop Mana-
gement Control” which was co-sponsored
by the Bombay Management Association,
the All-India Management Association,
and the US-AID. Pointed attention was
drawn by the Chief Management Adviser
to US-AID, Dr Howard K Hyde, to the fact
that application of scientific methods to the
solution of management problems, as in USA,
could result in “improved production and cost
savings that were spectacular.”” The seminar
indicated the need for top management to
limit itself to only very vital decision-making,
leaving the rest to people working under it.

Such decentralisation and division of
work necessitates a system of information fee-
ding, with computers and machines speedily
providing a basis for making decisions. Dr
Hyde, who has studied some of India’s mana-
gerial problems, emphasised that *“informa-
tion systems can be designed and applied
generally in India to facilitate the tasks of
Top Management.” In a growing economy
like that of India, such a modern manage-
ment information system *‘can help better to
utilise available resources.” Technological
developments like automation, computers and
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communication  media make  quickly
available to managers information necessary
for making decisions.

Higher productivity also depends on
the quality of the managerial personnel.
Sri Jehangir Ghandy, Chairman of the All-
India Board of Technical Studies in Manage-
ment, speaking at a meeting of the Board,
made it clear that it was of the utmost im-
portance that management education was
kept under constant review. According to
the report of the Managerial Personnel
Committee appointed by the Board, the
Fourth Plan requirements of managerial
personnel for industrial and non-industrial
sections are estimated at 13,250 on the
technical and 26,500 on the general and
commercial sides—the respective estimated
figures for the Third Plan being only 7,000
and 13,000.

* Manpower Utilisation

A pre-requisite of successful industrial
development and increased productivity is
the effective use of available manpower.
Hitherto, Indian employers had neglected
the study of manpower and its best utilisa-
tion, because they thought that there was
no dearth of labour. The fast develop-
mental activity in the country, however,
had exposed the drawback in this line of
thinking. Neon-availability of enough skilled
personnel was being felt by every industry.
Thijs aspect was stressed by Sri D Sanjiviah,
India’s Labour Minister, when he inaugura-
ted recently in New Delhi a two-day semtinar
on employment information and manpower
utilisation, organised jointly by the Emplo-
yers’ Federation of India and the All-India
Organisation of Industrial Employees, He
pointed out that human resources consti-
tuted a valuable asset for the country’s
development and their optimum utilisation
was one of the main objectives of planning.

Employers’ organisations—both public
and private—and other institutions engaged
in planned development of economy should
devote more attention to the problem of
utilising all the available manpower, and
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thus contribute to raising productivity and
reducing unemployment.

* Production and Productivity

If the rate of increase of industrial
output continues at current levels, it is very
likely that the Third Plan target will end up
with no more than a 50 per cent achieve-
ment. According to the latest review of
industrial production trends during the
first half of 1964, the rate of growth by
6.8 per cent is very much lower than the
8.2 per cent recorded during the corres-
ponding half of 1963. The key issue is not
one of maintaining the rise in production,
but that of attaining a rate of growth ade-
quate to carry the production index to 240
as stipulated in the Third Plan.

During the first three years of the Third
Plan, India has not been able to attain the
target rate envisaged of nearly 11 per cent.
The annual rate of increase was 6.5 per cent
in 1961-62, 8 per cent in 1962-63, and 9.1
per cent in 1963-64. Tt is possible that, with
improved productivity techniques now in
operation, the target rate may be reached at
least in the current year.

* Productivity in Small Sector

Dr PS8 Lokanathan, Chairman of the
National Productivity Council, had a word
of praise for the productivity achievements
of the small-scale industries scctor in India.
Presiding over the seminar on “Productivity
in Small Industries”, organised by the
Ahmedabad Productivity Council, recently,
he did some plain speaking on the role
of the small-scale industries. An astonish-
ing feature of the country’s industrialisa-
tion was the “‘rapid growth” of these indus-
tries, but it was his considered opinion
that thev should ‘“‘move increasingly into
the middle-size sector by adopting improved
techniques of production, improving quality
and cost standards, and achicving still
greater diversification.”

Though it might be argued that the
small-scale sector was essential to counter-
balance the big units, he felt that *‘the small

" DIVISIONAL °
COMMISSHONER,

*8jt Down; Be Relevant; Be Brief; Be Gone
—which sounds much like Bernard Shaw’s
“They say; What do they say?; Let
them say...”’—was the British Officer’s Pro-
ductivity Formula in India, and was the actual
text of a placard, exhibited in full view of
visitors, in the office of the Divisional Com-
missioner (Nagpur) in British times! Now that
the British are gone, what is the appropriate
Productivity Formula for the Indian District
Officer in 1964-651
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units should eliminate the desire to remain
small to avail of the assistance made available
to them by the Government.” The small
units should explore more and more foreign
markets for their products while constantly
improving standards of quality and achieving
higher productivity.

* Materials Management

At the Ahmedabad Productivity Council
Seminar, Dr Lokanathan also emphasised
the need to develop ancillary industries, and
suggested that productivity councils should
be able to help these units in developing
quality and cost controls, so that they could
meet the requirements of bigger industries
without sacrificing standards of quality.

The productivity movement should
contribute substantially in utilising scarce
resources for achieving maximum results in
all sectors. In implementing any scheme of
national productivity the management of avail-
able materials and its full utilisation should
be given high importance. Dr Lokanathan
stresscd this aspect when presiding over
the concluding plenary session of the
two-day conference of the NPC foreign pro-
gramme participants and productivity insti-
tutions at Bombay: He opposed the sugges-
tion to award the best performance in
productivity, and said that the economic
gains resulting from the good performance
of a firm itself were an award. The scssion
discussed the productivity needs of industry,

mmpact of productivity programmes, co-
ordination and collaboration by various
agencies in  productivity activities, and

evaluation of productivity programmes.

* Exports and Productivity

Historical experience shows that it is
only through increased productivity that
developed economies have been able to buitd
up an export trade in finished goods. At a
recent  meeting of the Export-Import
Advisory Committee, Sri Manubhai Shah,
India’s Minister for Commerce, referred to the
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Fourth Plan target of Rs, 51,000 million, and
said it could be achieved only through larger
export of processed and finished goods. Such
exports have two advantages, viz., (i) weight
for weight, the export earnings are higher;
and (ii) the labour content is much larger.

Analytically, it really means the export of
raw materials-plus the export of labour. The
Fourth Plan target can only be achieved
if Indian industries adopt productivity
techniques.

* Productivity in Shipping

Achievement of export targets raises a
number of problems as, for example, the
need to step up ship-building activity in the
country so that Indian shipping could carry
a major portion of the overscas trade. No
doubt, Indian shipping has increased its
productivity: Sri Lal Bahadur Shastri, in fact,
paid a tribute to this achievement at a meeting
of the National Shipping Board recently.
The Shipping Corporation of India—a pub-
lic enterprise—has increased its tonnage dur-
ing the last six to seven years from 1.26 lakhs
to 2.42 lakhs. The private sector, too, has
displayed a considerable spirit of adventure
and increased its tonnage in the same period
from 4.56 lakhs to 11.17 lakhs. The Prime
Minister indicated that the Fourth Plan target
might well be set at about five million tons,
and hoped that Indian shipping would carry
at least half the overseas trade.

To increase the productivity of Indian
shipping, he felt that the facilities of the minor
ports should be expanded. He expected that
the ports of Mangalore, Tuticorin, Paradeep.
and Haldia would be developed into major
ports during the Fourth Plan period. Imme-
diately significant from the productivity point
of view was his suggestion to mechanise load-
ing and unloading work at ports. This
might raise some labour problems, but he
hoped that it would be possible to strike a
balance between automatic and manual
operations. The lack of mechanised unload-
ing devices, he pointed out, had recently
proved to be a serious handicap in the
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despatch of the much-needed food to
the deficit areas.

* Petroleum Productivity

As India is short of petroleum, the
Government has been taking a number of
measures to increase productivity in the line
through training courses, industrial research,
location of new supplies, drilling operations,
etc. Early in September, Sri Humayun
Kabir, Minister for Petroleum and Chemicals,
inaugurated a post-graduate course in petro-
leum technology at the Indian Institute of
Petroleum which is an important link in the
chain of National Laboratories set up by
CSIR. Eighteen scientists, most of them
directly recruited, and others sponsored by
the public sector refineries, defence research
laboratory, etc., will undergo training for 15
months, and, according to the Minister,
“they will play an important part in the
inauguration of the Petroleum Age in India.”

The Minister also spoke of the prospects
of oil in the Doon Valley, and of the deep
drilting at Mohand, which had been under-
taken in collaboration with Italian experts.

While the country is thus being developed
in respect of oil supplies, the Institute of
Petroleum is doing a good bit of research
so as to make the most productive use of the
existing facilities and tubricants. The Execu-
tive Council of the Institute recently consi-
dered some of these productivity measures.

* Productivity in Education

Though education had for long been
regarded as a social service, and the money
spent on it as unproductive, it was now
considered as an investment in the develop-
ment of human resources, which, in turn,
would contribute to  greater social and
economic development. Voicing this view,
Sri Prem Kirpal, Secretary and Educational
Adviser to the Government of India, (inaugu-
rating a seminar on adult literacy and adult
education at New Delhi recently), said that
the human factor in economic growth had
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become a major subject of study in the
economics of development. Even if
education was to be only skill-oriented, it
had 1o be recognised that there was need for
a broad base of general education including
literacy which was a pre-condition to acquir-
ing skills, Literacy and education play an
important role in enabling individuals to
acquire knowledge from available literature.

One of the main causes of the poor
productivity of Indian universities has been
the inability of moststudents to purchase costly
books which are necessary for prosecuting
studies. The University Grants Commission
has initiated a scheme of assistance to univer-
sities for construction of student-homes.
Under this scheme, each home will provide
reading facilities for 100 students at a time,
and have a well-equipped library, cafeteria,
and other facilities. The UGC will also give
grants for the purchase of library books,
maintenance of the home, ctc.

» Army Becoming Productive

Productivity in the armed services has
been of a remarkably high standard in the
last two years, as nearly 300,000 men and
10,000 officers have been selected, trained and
equipped. This achievement, besides being
a feat of organisation for the Army authorittes,
marks the completion of an important phasc
in the nation’s defence plan, as the emer-
gency recruitment drive launched soon after
the Chinese aggression s being discontinued.

Anoiher instance of productivity in the
Army comes from Kashmir where Army
doctors are collaborating with the Govern-
ment to make medical advice and treatment
available to villagers in the S:ate. About
10,000 patients have been examined by these
doctors so far.  Under the scheme, the Army
provides doctors and transport, while the
State Government provides compounders
and medicines.

» Doctors to be Productive

Speaking of doctors, Dr Sushila Nayyar,
India’s Health Minister, recently expressed
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the view that the state of the people’s health
was an impediment to higher productivity in
nation-building activities. Speaking at the
opening of the Rs. 1.5 million building of the
Indian Medical Association at New Delhi,
she said IMA should start refresher courses
for doctors, and expressed the Government’s
preparedness to subsidise it. President
Radhakrishnan, who opened the building,
urged doctors to keep in touch with the latest
advances in the field of medicine, and coope-
rate in the nation’s productivity efforts by
helping to eradicate” diseases and serving
the masses,

* India’s Low Productivity

A recent study has revealed that the
productivity of Indian labour is less than a
fifth of its counterpart in the USA. The
study, which relates to the Indian cotton mill
industry, was conducted by the Indian Cotton
Mills Federation.

Here are the highlights of the study:
The Indian cotton mill industry employs at
least five times the number of men to do the
same job in spinning departments, and three
times the number in weaving departments
compared to the US mills.

The total number of workers employed
in the American textile industry is estimated
at 423,700--comprising 105,600 in spinning,
233,200 in weaving, and 84.900 in man.
made fibre weaving. In 1962 (for which
figures are available), Indian textile industry
engaged 7.98 lakhs workers, consisting of
3.22 lakhs in spinning, 2.76 lakhs in weaving,
and two lakhs in other departments includ-
ing processing and finishing.

The installed spindleage in the American
industry is of the order of 19 million, of which
18.6 million spindles are active. The average
number of workers required per 1,000 spindles
in the USA is 1.9 as against 10.36 in India.

On the basis of 48-hour-week, yarn pro-
duction per worker per annum in the USA
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amounts to about 43,320 Ib. compared with
6,054 1b. in India which works out to one-
seventh of the production of the American
worker. Cloth production per worker in
America comes to 45,060 yards per annum,
as against 17,710 yards in India. The
production per weaver in India works out to
one-third of that in the USA.

* Steel Productivity Prospects

Dr GF Drath, leader of the German
team of technicians at Rourkela, recently
sounded a note of caution: if productivity
efforts in the steel industry were to be crown-
ed with success, certain Auman problems
should be given enough attention.

Steel technology is fast developing in
India—from a modest production of about
one miilion tons ingot steel at the end of
the First Five-year Plan, a target has been
set to produce 18 million tons of ingot steel
by the end of the Fourth Plan (1971).

“One of the most vital aspects for
improvement and expansion of the iron and
steel industry in India,” Dr Drath said,“would
consist in the development of congenial
human relations, without which even the
most modern techniques and processes will
not yicld the desired results. Opportunities
for adequate training should be given to
workers at all levels to assume the responsi-
bilities assigned to them. Continuity of
service, retirement benefits, and wages to
ensure a basic minimum standard of living
should be provided. Suitable transport faci-
littes to bring the workers from their homes
to their place of work and vice versa should
be planned. This problem is particularly
acute in Rourkela because of the lack of an
adequate public transport system.”

* Bangle Joiners’ Productivity

There are a number of ways to increase
productivity, and one such is through better
industrial relations. The case of the glass
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bangle joiners of Ferozabad, who normally
work on a piece-rate system, is an instance
in point. They went on strike on June 22,
1964, demanding a rise in wages. There are
50,000 of them. and they have their own
association.

The Glass Industrial  Syndicate, for
whom they work, declared Jock-out on July
29. On Sept. 5, after an 11-week strike, which
caused the industry a loss of Rs. 5 million,
they have now come to an understanding
by which they will get increased wages.
The factory owners will also compensate
them for breakage of raw bangles during
processing, besides pavment for the fuel
consumed,

*

Objects can be magnified two million
times their normal size with a new instru-
ment that employs the electron microscope
and television.

A
:
¢
+
¢
:
:
3
1
4
b
b4

This instrument, which increased the
capability of the ordinary electron micro-
scope tenfold, and had 2,000 times the
magnifying power of the best light (optical)
microscope, was demonstrated recently
by the Radio Corporation of America
(RCA) at Camden, New Jersey. It isa
refinement of the first television-electron
microscope, developed in the USA by
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* Productivity from Abroad

To make our stock exchanges really
productive in the service of the cconomy, the
Government has deputed a senior officer to
the USA to make a special study of the
working of stock exchanges there.

Sri RC Dutt. Chairman. Company Law
Board. will, on his way back from the USA,
make a similar study of steck exchanges
in Britain. The reason for that is that the
Government of India desires to take steps
to regulate the working of stock exchanges

to prevent speculators and others  from
putting undue pressures on the country’s
economy by manipulating the markets

through stock exchanges.

«“Hwo@-

Westing House Corporatiion a year ago,
which has a magnifying power of one
million. The basic concept originated
at Cambridge University, Fogland.

However, the RCA instrument is less
powerful than another device—the field
jon emission microscope—with which
scientists can see individual atoms. It
can resolve only clusters of atoms
(molecules). A field ion emission micro-
scope in use since 1962 at Columbia
University achieves direct magnifications
of two million, and this image can be
optically enlarged 10 times over.
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Productivities in UK: The

Old and

“...If there were no ideological
differences at all between the parties, there
would still be an overwhelming case for remo-
ving the present British Government. It is tired,
demoralised, ill-led and accident-prone. When
governments reach the stage where everything
goes wrong, it usually means that Ministers
have run out of energy and ideas. So it is
with the Tories, .., writes Mt John Freeman
in the New Sratesman.

“But, of course,” says Mr Freeman, “there
is an ideological difference as well, and the
effect of Labour votes will be far more con-
structive than merely to kick out a tired,
discredited Government and replace it by men
who are fresh and full of new ideas. British
politics are essentially about priorities. And
Britain requires today a change of priorities
as much as it does a change of leaders. . .

Our economy today is purposeless, manv
of our industry ramshackle and riddled

the New

Of the four startling events of Oct. 16,
1964, one was the Labour victory in
the UK elections (the others were the
Jenkins affair in the USA, Khrushchev's
replacement in Russia, and China be-
coming the world’s fifth nuclear power),
The Labour Party squeezed into power
with a precarious small majority—the
smallest House of Commons majority
in modern history after the tensest
electoral battle for more than a decade.

with nepotism; our share of world export
markets has already declined, our production
is nearly static, our overall productivity has
actually been falling, and in almost every
respect we are less competitive in the
world than we were 13 years ago.. Secondly.
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in addition to squandering the portion
of our gains which should have ensured a
solid, competitive future, the government
has bestowed the rewards of affiuence with
cynical disregard for need or justice: the
greatest prizes have gone to those who have
contributed least; the greatest burden has
been borne by the weekly wage-earner and
the salary-earning, tax-paying professional;
the greatest—and least 'necessary—hardship
has been reserved for those whose need has

which release the flood of talent and energy,
now dammed up by the barriers of class and
privilege, could do more than make Britain
once again a competitive nation. It could
make us a healthy society, in which individual
citizens would see in their Government an
affirmation of the same values decent people
accept in their personal lives. The divorce
between public and private standards is
perhaps the greatest abuse this Government
has committed on the people of Britain...

Pro-Productivity

Britain’s new Labour Government has plans to grant monetary induce-
ment to firms showing vigour in stepping up exports. It wants to reshape
its fiscal policies on the basis of maximum productivity, particularly
in the export industries. Prime Mipister Hzrold Wilson, scon after
assuming office, made it clear to his party associates that ‘‘leisurely

weekends were out, for the time being at least.”
the new Chancellor of Exchequer, declared:

more work...”’

Mr James Callaghan,
“I am going to do a bit

been the greatest—the sick, the poor, and
the lonely,

What Britain now needs is a new deal
which will assert a whole new seties of priori-
ties. . It is not by divine law thatfthe gamblers,
the property racketeers and the clip-joint
sharks have pillaged the cream of afflucnce;
it is the direct result of Tory priorities. A
new Government which asserted top priority
for the schools and homes of our people, and
for the machines which make our wealth,

Are we to refuse the challenge of the future
and settle for the old, complacent ways?
They will lead to a gradual rundown of our
national resources and a widening of the
social divisions between our people.

Or can we find a new release for

our energies in an all-out effort to
meet the challenge of tomorrow? To
meet that chailenge, we need new

ideas, a new set of priorities and new
men...”

British firms in recent months have evolved a number of techniques designed to

speed up production in the printing industry, improve quality control, check corrosion,
and lift and convey a weight of several tons through a mechanised hoist by voice
command (the last one should be of interest fo India in obviating difficulties in

unloading food cargoes at ports),
are given below,

Setting Type by Computer

Setting type with the aid of a computer
is the latest and most revolutionary develop-
ment in the printing world. An organisatiosn,
which will offer this service to newspapers,

Brief details of these and other innovations

and to periodical and book-publishing houses,
is now being sct up in London. It will be the
first of its kind in Europe.

Use of the computer eliminates two of the
main tasks in type-setting—"‘justifying” and
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hyphenating. This means the accurate spacing
of words in a column and logical breaks
in words at the end of lines. With the new
system a typesetter simply produces a punched
tape on a machine like an electric typewriter.
This tape then goes into the computer which
produces another, adjusted and hyphenated
to the required column widths. The risk of
error js one in five million. Human errors
in the making of the original tape can be cor-
rected at computer speeds. The final tape
from the computer can be used in a number of
ways with conventional printing technigues.

Highly Versatile Rotary Press

A multi-purpose rotary press, which has
beendesigned bythe UK printing engineers for
large quantity output, will produce book sec-
tions, magazine sections, or foided business
forms and brochures in a range of sizes
which, it is claimed. have never previously
been possible from one machine.

Used for cither letterpress or dry offset
printing, this machine incorporates a number
of innovations, including an entirely new type
of adjustable jaw and tuck folder, the flexi-
bility of which permits an exhaustive range
of cross folds. This folder has an additional
advantage in that it allows maximum use of
paper. Pin-collecting cylinders, a traditional
feature of cross folders, are not used, and
there are, therefore, no holed page edges to
be trimmed.

Machine to Straighten Bars

A machine, now under production in
Britain, is capable of high speed straightening
of extruded or drawn bars up to 28 tons per
§q. in. tensilc strength, as well as steel or
non-ferrous thick or thin-walled tubes,
without marking or blemishing them.

Automatic Tube-cutting Feeder

An automatic feeder, developed in Britain,
when linked to a cutting-off machine, makes
the cutting of metal tube a fully automated
process. Several feeder/cutter assemblies can
be looked after by one man, since all that is
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required is that the magazines of the feeders
should be kept fitled with tube.

A new tube is drawn from the magazine
before cutting on the previous tube has been
completed. This allows the new tube to
foliow immediately behind the previous tube,
so that feeding is continuous and no
time is lost.

Improved Quality Control

An automatic device which cuts the time
needed to measure the magnetic properties
of steel samples from two hours to a few
minutes has been developed by a British steel-
making firm, to improve quality control
and speed up production. Known as an
automatic compensated permeameter, steel
samples are fed into the front of the machine
and their magnetic characteristics are then
automatically charted on a graph machine
alongside.

One characteristic measured—the
magnetisation curve—is related to the
torque output of a motor, and the other—the
static hysteresis loop—is linked with the
efficiency of 2 motor or transformer.

Bonding Glass with Rubber

Esso Research & Engineering Company,
Linden, NJ, USA, have recently discovered
in their laboratories a method for chemically
bonding glass with rubber. FEsso Research
proposes to apply this invention, under a US
Air Force contract signed by them, towards
the development of aircraft tyres featuring
glass fibre cord.  Other possible applications
for the improved fibrous glass bonding tech-
nique include truck and passenger car tyres,
drive belting, conveyor belting, hoses and
rubber storage bins.

Hoist Works by Voice Control

A mechanised hoist which can lift and
convey a weight of several tons by voice
command has been shown in London. Tt is an
ordinary electric motor system running on a
channel rail, but equipped with radio conirol.
A man with an aircraft type microphone tells
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the hoist when to lift, drop, move right or
left, and consequently has precision control
of a weight conveying system.

It is designed to give a factory worker
complete command of a  weight-lifting
system, leaving his hands free to load and
unload. The system can be arranged for
half-a-ton to 230-ton loads.

Vacuum Metallising Plant for
Coating Light Bulbs

A vacuum metallising plant, designed to
put a reflective film of aluminium on the
interior surfaces ol electric light bulbs, has
also been developed in Britain. The semi-
automatic plant treats eight lamps every 75-
second cycle, and is said to have afasteroutpit
than the conventional method of treating the
inside surfaces of bulbs with silver nitrate.

The manufacturers state that it can be
adapted to treat other articles, iacluding
sealed headlight reflectors, front and rearlamp
automobile bezels, radio and automobile
trimming fixtures, and other metal, glass or
plastics products which have to be
metallised on one surface only.

New Powder Coatings are Flexible

A new range of powder coatings for metal
finishing, claimed to have a number of advan-
tages over similar products, is now being

Khrushchev and
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produced in UK. The coatings, manufactured
from epoxy powder, contain a curing
agent which reacts on stoving to produce a
film which is exceptionally resistant to che-
micals and the effects of corrosion and
abrasion. This resistance is claimed to be
far superior to that associated with more con-
ventional finishes. The only surface prepara-
tion necessary on new melal is a thorough
degreasing and the powder is then applied
in one operation. There is hardly any wastage
during application.

One advantage of the new powder coating
is its degree of flexibility. An object can be
roughly treated, or in the case of thin sheet,
bent or twisted, without cracking or flaking
the finish. The powder can be applied by
electro-static spray gun or by the conventional
fluidised bed technique.

Cement to Resist Chemical Aftack

Britain has developed a new type of
special-purpose cement with exceptional stre-
ngth, adhesion, and resistance to chemical
attack for on-site use, It is based on polyes-
ter resins used in conjunction with a specially
prepared cement and can be mixed with water
on site. The cement has been specifically
developed for such applications as industrial
flooring as well as for road and airfield
patching where it should prove an
econotnic proposition.

Post-Khrushchev

Produectivity

¢« Khrushchev destroyed the system of
police restraint and religious fanaticism on
which Stalin based his power, but he did not
know how to replace it with a system which
allowed Soviet citizens to participate in poli-
tical and economic decisions. We gave the

Russians the principle of habeas corpus, but
not its logical consequence--representative
government. His Government remained a
pyramid with all power concentrated at the
apex. Under him, therefore, Russia became
increasingly a political and sceptical about the
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future. This public mood has proved a
source of great weakness...

In a collective society, where the profit
motive is absent and the stimulus to individual
cupidity feeble, only political purpose can sup-
ply the driving force to individual effort and so
make society dynamic. And political purpose,
in turn, depends upon the public clash and
interplay of ideas.

Khrushchev was not an armchair dictator
-—as Pravda now asserts. On the contrary,
he spent most of his time haranguing the
Russian people in an attempt to drag them
out of their apathy and get them to work

% el

*‘Russia”,"says a writer in the New
Statesman, “is still the only major world
power which cannot provide an adequate
supply of fresh milk, eggs, fresh fruit,
and vegetables for its population...”
Here is an assessment of Khrushchev
and post-Khrushchev productivity.

better. He did most of this against the
instincts of the party apparatus, which, since
Stalin’s day, has always disliked anything
which tended to stimulate the people. This
bureaucratic machine was willing to follow
Khrushchev when he dismantled the Stalinist
terror, which threatened them along with
everyone else, but it was too rigidly schooled
in the thought processes of the old dictator-
ship to produce any original ideas. Hence
Khrushchev's innovations, which were in-
sufficient in themselves, were further watered
down by the unimaginative way in which the
bureaucrats executed them...

The Russian political and economic system
remains a warning rather than an example.
There is absolutely no evidence that they have
any more plausible ideas than Khrushchev for
solving the problems of Soviet agriculture or
getting consumer goods into the shops... The

m

hybrid system which Khrushchev created
cannot enduré much longer, because it
inhibits economic development.”

Now that he has departed (writes a
Moscow correspondent), how did life in
Russia change under Khrushchev? “The
Russians have more personal freedom than
they have ever had before; since 1957 blocks
of flats have sprung up at an incredible rate;
great strides have been made in the produc-
tion of consumer goods. In 1961, Russians
always used to joke about radio sets made at
the end of the month. They used to look at
the production date carefully—always tucked
away somewhere on a little disc—and did
not buy anything dated near the end of the
menth.  This was when the Russians worked
badiy trying to fulfil their norms, and elec-
trical goods produced then often simply did
not work.

Now things are much better. I
have a Russian iron and a Russian coffee-
grinder which both work quite normally,
though Russians still prefer electrical equip-
ment from the Baltic States. Clothes have
improved in design and quality. but a decent
winter-coat still costs about £70. The food
situation has deteriorated terribly this year.
There were shocking shortages of milk, eggs,
flour, and rice. Khrushchev himself revealed
this a few months ago when he promised the
Russians an egg a day by 1970. Many
Russians even say that food supplies were
better under Stalin, though this is not true.
Maize bread—often all that has been avail-
able during the last year—did not make
Khrushchev popular. He was responsible
for the maize mistake, and for the failure of
the Virgin Lands Development Scheme
which was undertaken against expert advice.
The Russian feeling about this can be sum-
med up best by this joke attributed to the
non-existent Radio Armenia: “It was Stalin’s
fault really. He only laid in wheat reserves
for 10 years.”

The arts have made considerable progress
under Khrushchev; although Dr Zhivago has
never been published, the curtain of silence
has been lifted on the purges and World
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War II. Glazunov had a heretical exhibition
of paintings, by courtesy of Madame Furtseva,
then Minister for Culture, which lasted a day
and a half before it was closed by the
powerful, conservative Union of Painters.

“Lot to Do

But Brezhnev and Kosygin have a lot to
do. Russia is still the only major world
power which cannot provide an adequate sup-
ply of fresh milk, eggs, fresh fruit, and vege-
tables for its population. Distribution is
still shocking. The quality of the meat makes
it fit usually only for stewing. The waiting
time for a telephone is from three to five years,
depending where you live. Switchboards seem
to be virtually unknown. This means dial-
ling six different numbers to find the person
concerned, Buses, trains, and the under-
ground are hopelessly overcrowded at most
times of day. making travelling to work and
back much more of a nightmare than the
rush-hour in London. Window-cleaning does
not seem to exist. Laundries and shoe-repair

CHINESE SCENE

shops perpetually ruin or lose things
and the consumer has little redress. (Not
that this is unknown in the West.) The
housewife has fewer labour-saving devices
than anywhere else in the rest of Europe,
although a great number of women go out
to work.

...The Russian public arc not content with
all this and say quite openly that, if it were
not for allthe foreign aid that Russia gives, their
housing would be much better. Khrushchev's
successors will face the same problem. The
Soviet budget is no more elastic than any
other country's, What will be the new priori-
ties? Kosygin was responsible for light
industry at one stage in his career, so should
know the problems. He is very popular
with the younger generation and will want
to keep his popularity. Khrushchev’s fall,
in fact, was not entirely uncxpected: there
has been a wide popular feeling that the time
hascome to break with the veterans of the Re-
volution and turn to a younger generation.”

Chinese Scene

‘Great Leap’ Image
Being Restored

IN the last 12 months, there have been
significant advances in China both on
the industrial and agricultural fronts, and
there has been a consolidation of the recovery
from the disasters of 19359-61, according to
a report in the Financial Express. The report
says: There is more food in the shops, more
raw materials are flowing to the factories, and
the danger of the national economy being
affected by natural calamities has been
reduced to a considerable extent.

Although the Chinese still fight shy of
giving concrete production figures to illustrate
the progress in industrial and agricultural

production, they take great care to lay
emphasis on the continuity of progress since
the start of the Great Leap Forward.

So far, Peking had attributed its successes
to the policies of retrenchment and consolida-
tion adopted in 1961, implying that the over-
ambitious Great Leap Forward campaign
had been replaced by a realistic approach.
But the current series of reports have laid
definite emphasis on the Great Leap and the
vear 1957 as the “‘eve of China’s great upsurge
in national reconstruction.”

Thus, it is claimed, the annual output of
the machine-building industry is now 23 %
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more than the average of the First Five-year
Plan (1953-57), with the introduction of
new branches producing chemical fertilisers
and oil-refining equipment. The present
power capacity of China’s irrigation
equipment is given as 10 times that of 1957,

Attention has also been drawn to the
several thousand new products turned out by
the machine-building industry in the six years
foliowing the Great Leap, including a 12,000-
ton hydraulic forging press, 350-ton gantry
cranes and machinery for producing railway
wheels, rims and rolls for cold roiling
machines,

By considering the years since the
beginning of the Great Leap as one stage of
economic growth, Peking is trying to re-instil
the spirit of confidence, optimism, and
intense industriousness amongst the people
which inspired them then, but which has since
fallen off. At the same time, Chinese leaders
are also trving to play down changes in poli-
cies since 1961 which as good as admitted
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Communist China, which exploded an Atom
Bomb in October last, claims that the ‘‘suceess
of this test was dne to the hard work and the
great co-ordinated effort of China's workers,
engineers and technical personnel, scientific
personnel, and all working personnel engaged in
building up China's defences, as well as various
regions and departments throughout the country
under the leadership of the party.. >

the failure of the Great Leap Forward.
The articles and reports published on the
occasion have laid definite stress on the neces-
sity of self-reliance and inter-regional co-
operation. It is also pointed out that, while
the practical implementation of the vision
of a perfect and developed industrial society
may well take decades and even centuries to
attain, the vision itself and the revolutionary
fervour it inspired must remain unimpaired.

Incentives in Czechoslovakia

CT Goul, Chairman of the Institute of Incorporated Work Study Technologists
Ltd., London, recalls some impressions gained during his recent visit to Czechoslovakia in an

interview with DS Garnier.

...In Czechoslovakia, innovation groups
are organised geographically by types of
industry into groups under the direction of a
technologist of the local House of Technique.
In practice, a technologist of the House of
Technique gathers together a group of people
from the industries or firms concerned with
his particular branch of technology. These
may be operatives, management, technicians
or technologists from the various factories
who either evince some interest in innovations
or have shown some aptitude for creativity.

Problems for solution are either found
from experience in the factory, or arise from
need or are handed down from above. On
an average, five problems are put up per

annum for each group who are expected to
meet periodically to review progress and ex-
change ideas. It is at these meetings that

... 4 free house or a
holiday on the Black
Sea...These are among
the prizes awarded by
the Czech Government
Jor productivity...
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suggestions are put forward and discussed,
and the group decides on a programme of
work to follow up the suggestion.

Prizes are offered by the State for selution
of the problems, and where these lead to
patentable inventions, the individual concern-
ed is paid on the basis of the economic return
to the business which exploits the invention.
There is a scale of reward laid down, and
although no figures were produced to sub-
stantiate ¢laims, a case was noted where the
equivalent of £4,000 was paid to an individual
for a single patented invention.

The innovation competitions are advertised
in the factories, as was seen during a visit
to the Institute of Research Mechanisation
and Automation. where a poster, 6 ft. «< 8 ft.,
was displayed at the entrance to the factory.
The prizes range from a house to a holiday
at a resort on the Black Sea. These prizes
are in addition to money prizes based on the
economic value of an invention or innovation
to the factory.

“Throughout our travels I had no reason
to suspect that we (Mr Gould and Mr 8J
Noel-Brown, another Institute Council
member) were in any way being guided,
because, particularly in Prague, we had the
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whole Sunday to wander about any part of the
city we liked, and we did, and saw no signs of
poverty anywhere. On the other hand, and
particularly in Prague, there were signs of
opulence and wealth. There ate high-class
restaurants comparable with anything but the
very highest in any other capitals of Europe,
and, judging by the opulence of some of
the cars and the houses, there are a number
of wealthy people in fact. There are appa-
rently a number of millionaires in Czechoslo-
vakia, although I did not at the time inquire
whether they are dollar. pound or Czech crown
millionaires, But even at Czech crown level
they are still people in the £100,000 class.
This 1 could well imagine, and apparently this
class is made up mainly by writers and artists,
musicians, and so on. These people are
allowed to retain anything that they make free
of any burdens of tax in any form. All
people, of course. have to pay the equivalent
of our local rates, but apart from this there is
apparently no income-tax.

There is nothing to prevent anybody from
selling his services outside the hours of his
State employment commitments, aad this is
apparently done. The painter will work fora
neighbour in his spare time and the carpenter

In July,

Soviet scientists visited
Washington to discuss cooperation in

Productivity of Nuclear Power

than } Paisa.

of electricity, which works out to les:
These low costs, feasibl

research on the use of huge nuclear plants
to take the salt out of sea water. While
the initiative for the talks is said to have
come from Russia—it may have been
inspired several months ago—a team of
US experts from the Government’s
scientific agencies foresaw that by 1975
it should be possible to build a dual-
purpose nuclear plant, turning out at
least 500 million gallons of fresh water
a day along with at least one million
kilowatts of electric energy. The pre-
dicted prices are about 25 cents a thou-
sand gallons of water, and about 2.5 mills
(a tenth of a cent) for a kilowatt hour

because of the enormous size of th
plant—in nuclear plants, costs tend to gt
down as capacity increases—would b
competitive with those of power am
water obtained from conventional sources

Now it seems that atomic fue
¢lements are lasting much longer tha
expected, and the price of fabricating th
elements has gone down, to less tha
£100 a kilogram from about £150.

Commercial nuclear power industr
in the USA now generates more tha

a million kW. Another 3.5 million ar
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will make furniture for his private clients.
There are other signs that the Communist
system is not so rigid and controlled as is
popularly understood,

Mr Gould found a curious method of job
grade structure which provided a measure of
reward and sanction for individuals in that it
they are gocd at their job they will be pro-
moted, but if they are not effective in a parti-
cutar grade they could be demoted. The
case was quoted of a woman who, due to
persistent bad work and non-cooperation.
was progressively demoted from a technolo-
gist appointment to dishwasher in a canteen.
An endeavour was made to press the point
still further of what might have happened to
this person had she, as it were. fallen out of
the bottom grade of the labour structure.
Apparently the party members try their best
to persuade the person to see the error of his
or her ways, and if this is not effective then
corrective treatment is resorted to. It was not
posstble to obtain any very definite informa-
tion as 1o what corrective treatment means.

Another visit was to the Institute of
Research in Mechanisation and Automa-
tion at Nevo Mesto (New Town). This

establishment  designs  and manufactures
special purpose machinery, employing some
800 opcratives; and is reminiscent of Royal
Ordnance Factories in Britain, with about
the same level of productivity.

We were not of course taken all over the
fuctory, as some areas were on secret work.
We were taken through a well-equipped
machine shop with very modern all-purpose
machine-tools of various kinds, and this
adjoined an assembly area where a number of
automatic machines were being put together,
The general impression was of low manning.
and the sort of productivity that you would
nnd in an equivalent government or civil
service establishment in this country. We
were given demonstrations of latest techniques
of metal cutting. using ceramic tools, and
some ingenious tooling was displayed with
Justifiable pride. The machines being designed.
however, tended to be somewhat heavy
by our standards. though in the model section
which we saw later there was evidence of
advanced thinking in industrial design
application.”

Under the system operating in the country,
all means of production are accrued by the
State, which means that all persons are

being planned or built. As a further
stepping commercialisation, the Atomic
Energy Commission itself has suggested
that the nuclear power industry may be
allowed to own its own nuclear fuel in-
stead of realising it from the Commission.
Very obviously, we are at the threshoid
of another phenomenal increase in the
productive powers at the disposal of
mankind.

As is well known, one of the major
elements in industrial cost is the hazard
to which workmen have been exposed on
account of the use of mechanical con-
trivances and power. At the recent
nuclear conference held at Geneva, both

Soviet and American scientists went
in agreement that the nuclear industry
was characterised by the least hazards.
In the USA, the nuclear industry ranked
among the least hazardous industries,
and plants were designed to be *‘inherent-
ly safe’”’. The Soviet spokesman said
that accidents in nuclear plants in the
Soviet Union had been far less than in
other long-established industries, like
chemicals, metallurgy, and even textiles.
Indeed, the accident rate in the nuclear
field was so low that a special sanatorium
built in the Soviet Union for the exclusive
use of patients of nuclear accidents was
finally given over for the general use of
non-nuclear convalescents.
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employed by the State. There is a structure of
payment for grades of operatives, technicians,
technologists and scientists to laid-down
scales. Promotions are based on three
factors—training. ability, and personal factors.
On entering employment, a person is placed
in a grade according to his education and
training, and moves up the grading structure
according to the development of his ability
and his personal qualities. The latter two
are assessed by his superiors. The system
prevides a comprehensive health and medical
service for all the people, and pensions on
retirement which are stated to be up to 90
percent of the terminal salary of the employee.
The State guarantecs a minimum payment to
everybody which js assessed at about
£2 10s per week in equivalent English
purchasing power.

The collective farms presented an interest-
ing situation. These are, in effect. groups of

Telephone

Apart from its very obvious use of
contact with the outside world, people
have discovered that the Delhi Telephone
Directory has many other uses—for
example, researelt into the caste system:
how many  Chaudhrys, Mukherjees,
Banerjees, Aiyangars, Aiyars, Subrama-
niams, Sharmas, Vermas, Goels, Aggar-
wals, Anands, Aroras, Bhatias, Chopras,
Kapoors, Khannas, Sehgals, Singhs and
Zutshis there are{available on telephone),
and how differently they spell their names.
The Telephone Directory also gives a
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people who have banded themselves together
on the basis of a village to carry out coopera-
tive operations. The State supplies machinery
which of course they have to pay for over a
period of time out of their earnings, and the
State also provides a quota of produce and
fixes prices. Members of the cooperative
join at will, or can carry on farming their own
bits of land if they so wish. In fact many of
them apparently do. Having supplied the
Government’s quota at the Government price,
then the collective is quite free to sell any
surplus produce on the local market. The
same prnciple 1s applied to individual
farmers.

*“A visit of this sort does make one realise
how badly informed one is about the condi-
tions in other countries. This is no less true
of the people I met in many walks of life and
different intellectual levels in Slovakia and
Prague...”
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Productivity even in

Directory

into
elements in the Indian social econoniy.
America and Britain figure more pro-
minently in

other country.

the directory than any

peep the nature of  foreign §
There are American or §
British lock companies, furnishing houses, %
tin stores and dealers in paints, plastic
and stationery goods. There are German %
chemical works, French radio companies
and even a Chinese art palace and dining 2
room, but—and this is against our spirit g
of co-existence—no firm or shop which
styles itself Russian. §
*
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recent Iiterature

on productivity

GUIDANCE ON FOREMANSHIP

FOREMANSHIP: A Deb, Asia Publishing
House, Bombay, 1964, pp. 150, Rs. 6.00,

ITH industrialisation, Foremanship in

industry is of vital importance to increase
productivity. This book, a welcome addi-
tion to the literature on the subject, attempts
to provide guidance to technicians who
rise to the positions of foremen. The
author has a rich and varied experience,
having worked for about 30 years in various
supervisory capacities in Indian Railways,

Though elementary. the book could be
used for supplementary reading. It is divi-
ded into four parts: Part I deals with Fore-
manship, the topics covered including orga-
nisation, different types of controls such as
financial control, waste control, inventory
control, and production control, and human
relations and foremanship in practice: Part
II is a compilation of various Acts such as
the Factories Act, the Industrial Disputes
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Act, and the Workmen's Compensation
Act; Part III contains a giossary of terms:
and Part IV contains questions set for
the various technical examinations of
universities and State councils,

‘The first part forms the core of the book.
Since many topics are covered in a limited
space of 73 pages, their treatment naturally
is sketchy and elementary. Also, the author
has not been able to present in clear pers-
pective the problems involved in Foreman-
ship, and hence the reader is left with a feel-
ing of vagueness about the industrial orga-
nisation and its activities. Though the
author says he had referred to a large number
of books, no mention of them is made
anywhere in the book. Very little space
has been devoted to subjects like work
study, methods improvement, communica-
tion, scheduling, and safety. The topics
dealt with, however, are in general terms,
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and could be of interest to almost all
industrial personncl at the middle management
level.

There is useful reference material in the
second part which contains a compilation of
the Acts. But the value of the compilation
would have been enhanced if common prob-
lems fuced by the foreman had been dis-
cussed along with the application of the
Acts. In the glossary of terms (Part )
one comes across such terms as “ability’
and ‘dexterity’, and their meanings as
explained by the author reveal his luck of
precise and analytical approach in dealing
with the subject. 1t would have been better if
the explanations of the terms had been borro-
wed from any standard work which provides
uniformity of connotations of the terms.
The fourth part will be useful to students
appearing for the AMIE and other
examinations on the subject of Foremanship.
—DL Amin

Work Study

WORK STUDY IN JUTE AND TEXTILES:
SN Kar and SK Lahiri, Book Society of India
Ltd., Calcutta, 1964, pp. 184, Rs. 15.00.

TH]S book, with a foreword by Prof
RE Bruckart, until recently Industrial
Management Adviser to the National Pro-
ductivity Council, makes valuable contri-
bution 10 the subject of work study in its
application to the textile industry. It starts
with a brief, but clear presentation of the
concept of productivity, the increase of
which is being so much sought for, the world
over, and a pressing need for survival in
the developing ecconomies of today. The
subject of work study in general has been
discussed both to include method study and
work measurenient, outlining techniques of
recording, methods improvement approach,
materials handling, time study, performance
rating, time study allowances, work samp-
ling, etc. These chapters, although basic
in character, have been presented in a lucid
manner which can be directly appealing
even to a new reader who may be a novice
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to the subject. The book has a number of
charts and diagrams making the presentation
effective and easily understandable.

Two chapters on random servicing and
cyclic servicing have been discussed in detail
which are of special use in the application
of work study techniques and methodologies
in the textile industry, be it either jute or
cotton textiles. The concept of machine
interference has been discussed which is a
contributing factor to the problem of work-
load standards and evaluation of standard
strength of work force. The chapter on
random servicing develops a systematic
approach to determining the work-load of
spinner for a particular figure of optimum
assignment. The chapter on cyclic servicing
deals with machine efficiency, cycle time,
stops per cycle, and open and closed circuit
situations in spinning which are discussed
quite lucidly. There is a useful chapter on
ratio-delay study which includes the approach
to measure machine utilisation and evalua-
tion of operator productivity. The last
chapter is on wage and incentive which
outlines a few historical schemes, including
some which have been applied in practice
with effectiveness.

The book, which is probably the first of
its kind published in India by Indian authors,
can make very useful and interesting study
as it introduces the subject quite effectively
to the new reader and is of practical value
to the industry.—MR Ramsay

Organisational Problems

STRUCTURE AND PROCESSES OF
ORGANISATION: HC Ganguli, Asia
Publishing House, Bombay, 1964, pp. xii 184,

Rs. 22.00.
WiTH the public sector wundertakings
assuming  progressively  increasing

importance in the country, the need to pay
attention to organisational and management
aspects of these industries is assuming a
special significance. Industry studies relating
to employees have usually been those dealing
with the aspects in which the industrialists
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are interested or those from the labour union
pointofview. Itis only in recent years that the
problems of the employee at work and of the
management in relation to these have become
the subject-matter of study on systematic and
scientific lines. The result has been an extra-
ordinarily interesting insight into matters
whose existence was suspected only indirectly
from their repercussions. The problems relate
to management, organisation, industrial psy-
chology, leadership, sense of fulfilment,
morals, esprit de corps, etc.—problems of a
live active entity.

[ ]
Dr Ganguli has attempted in this book

an interesting study of these aspects. He
examines in Part I the nature and processes
of organisation as developed in recent think-
ing on the subject. He takes up, in successive
sections, organisation, its nature, its formal
and informal aspects; the role of communi-
cation;  decision-making; organisational

Books Received

INDUSTRIAL RELATIONS IN UTTAR
PRADESH: JL Rastogi, published by the
Author, Lucknow, 1964, pages 266,
Rs. 15.00

PLANNING OF BUSINESS EDUCATION
AND RESEARCH IN INDIA: AN
Agarwala, Asia Publishing House, Bombay,
1964, pages 87, Rs. 5.50

LABOUR PRODUCTIVITY: Attar Singh
Talabgar, Amritsar Productivity Council,
Amritsar, 1964, pages 20, Price not
mentioned,

MATERIALS HANDLING IN WEST GER-
MANY, BRITAIN, AND USA: NPC Report
No. 38, 1964, pages 92, Rs. 3.00; TECHNI-
QUES OF INTERNATIONAL TRADE
IN WEST GERMANY, USA AND JAPAN:
NPC Report No. 39, 1964, pages 77,
Rs. 2.50: CEMENT INDUSTRY: Report
of Productivity Study Group, 1964, pages
58, Rs. 2.50. National Productivity Council,
38, Golf Links, New Delhi-3.
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control, climate and effectiveness: and the
significance of decentralisation, improved
communication, of size and specialisation in
integrated organisation, and participation.
Before concluding this part, Dr Ganguli
emphasises that the most pressing problem
of India is the development of managerial
skill for the proper integration of persons
and functions in the organisation.

Part II presents the results of a
comprehensive study of the organisational
problems in a large railway mechanical
engineering  workshop engaged in the
manufacture and repairs of locomotives,
carriages and wagons from the point of
view of the consideration and methods
of analyses discussed in Part I. The
findings of this study deserve the most care-
ful attention of those connected with large
organisations in the country under both
Government and private management. The
Railways will find something of special interest
to them in the analyses and comments in
Part II.—LA Natesan

Rural Economy

Khadi Gramodyog:  Fleventh Anniversary
Number, October 1964, Khadi Yillage
Industries Commission, Bombay-56, Rs. 2.00.

HE Khadi and Village Industries
Commission deserves to be congratulated

on the publication of the 11th anniversary
number of its journal of rural economy, Khadi
Gramodyog. It is a special issue dealing with
rural industrialisation, and a number of
distinguished persons have contributed to-
wards its enrichment—UN Dhebar, {the
late) VL Mehta, NK Bose, Arun Chandra
Guha, Ajit Prasad Jain, Nirod Mukerii,
and others. It also contains a number of
case studies and factual presentations. What
probably is more striking is that a new wind
has begun to blow among the Gandhian econo-
mists. Though Sri Dhebar has faithfully
expatiated on the Gandhian philosophy of
birth control, yet the warning sounded by
him is significant in the modern context:
“Immediate steps have nevertheless to be
taken to prevent the population explosion
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which threatens to destroy our economic
fabric” (page 9).

What is more significant is almost an open
and frank acceptance of modern technology.
Sri Mehta is still his old modest self, but
nevertheless the change in his approach is
significant:

“Provided this displacement is avoided
and alternative forms of employment are
found either in some operations in the
same or allied industry and in or near
the existing places of work, the proposals
visualise the adoption of improved tools
and techniques by these industries. The
adoption of a new technology may
accordingly be by gradual stages, but
the aim all the time should be a high level
of efficiency™ (page 17).

Sri Guha is more forthright:

“ . Rural industries must be based on
uptodate technological equipment and
skills, and they will have to ensure
proper standardisation...the Govern-
ment and the organisers should disabuse
their minds of certain ideological biases
against uptodate mechanical devices,
instruments, tools, electrification, etc.,
being introduced in rural industries...”

{page 27).

The Editor’s gibe on borrowed technology
is a good one. The only historical fact,
however, is that practicatly all countries—
including Germany, the USA, France, the
Soviet Union, and Japan—all have developed

?
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very largely by frantically borrowing the latest
technologies, one from the other. Countries
have become great nuclear powers by borrow-
ing the latest technology, by hook or crook.
This apart, the growth rate has been deter-
mined very largely by continuous borrowing
of new technologies and technigques. One
of the reasons why the British growth rate has
lagged behind is their traditional reluctance
to borrow. Probably the lesson of Soviet
development is the most significant: since the
time of Lenin, through Stalin and Khrushchev,
they have borrowed, left and right, from
the technologies and even the advanced
managerial practices of capitalist countries.

The consequence of the exhortation of Sri
Nirmal Kumar Bose, that ““...We apply our
shoulders to the yoke of the bullock-cart
which has got stuck in the mud...,” will
be that we too shall get stuck up in the mud!
This is not to decry Sri Bose’s suggestion that
the way out of the present rut can only be
found through education and organisation,
plus modern technology (borrowed as also
indigenous), as other distinguished writers
to this special issue have urged, plus produc-
tivity as we would oursclves urge in the interest
of the maximum development of the economy.
Through these methods alone can the
objectives, as stated by the Editor on page §,
be realised.

Besides its rich content, the Editor deserves
to be congratulated on the attractive cover,
and the beautifully set up photographs of the
prize-winning ceremony for the Hindi edition
of Khadi Gramodyog—DHB
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Silence, the only Productivity Device

“Corruption, it must be remembered, is very much a matter of noise; everybody

silence; and most people seem reasonably content...

in Capital.

by
5 talks about it and it is universally believed that everything is rotten.
O

Then follows
—From THE DITCHER'S DIARY



NPC Question-Answer Service

I Q I You ask... We answer...

A

1. EFFICIENCY IN SUGAR INDUSTRY

RATIO analysis is very valuable for inter-firm comparison. Ratios greatly

help to shape and formulate managerial policies. Attention on this aspect
was focussed in Productivity (Vol. V, No. 3), and below are printed two guestions
from Sri RD Kulkarni, Chief Accountant, Kopargaon Sahkari Sakhar Karkhana
Ltd., P.O. Kolpewadi, Dist. Ahmednagar, relating to management efficiency with

reference to sugar industry.

() What are the standardised financial
ratios that can be utilised for evalua-
tion of management efficiency in the
sugar industry?

What should be the value of normal
investment in stores inventory in

(2)

case of a sugar mill of a daily
crushing capacity of 1,000 tons and
manufacturing only sugar?

Readers of Productivity are welcome to
offer their comments,

2. WORK-LOAD FOR ACCOUNTS STAFF

Sri RD Kulkarni, Chief Accountant, Kopargaon Sahkari Sakhar Karkhana Ltd., Ahmednagar,
raised four questions rclating to fixation of work-loads for Accountsstaff, etc., which were published
in Productivity (Vol. V, No, 1, page 177). Replies sent by Mr KC Jasper, Senior Management
Consultant, George Fry Team attached to NPC (Vol. V, No. 1, page 178), and by Sri MM Karnik
of the Indian Aluminium Co. Ltd., Kalwa, Maharashtra (Vol. V, No.3, pp. 564-566), have since been
published. Below is the reply of Sri Krishan Lal, Cost Accountant, Indo-German Prototype Pro-
duction and Training Centre, Okhla Industrial Fstate, New Delhi, to Sri Kulkarni’s Questions

which are also reprinted here for the convenience of readers.

Question 1: What are the preliminary
stages for fixation of work-load, in case of
Accounts staff which performs different types
of work, and which is absolutely new to work
study methods? (RD KULKARNI)

Answer: The work done by the Accounts
staff is more or less of a repetitive nature

and the fixation of work-loads should not
cause much difficulty. Given below is a
simple outline of the steps to be taken to fix
work-loads.

1. The total work being done in the
Accounts Section should be grouped
under major heads—Pay Group,
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Maintenance of Purchases and Credi-
tor Account and Payment to Suppliers,
Sales and Debtors Accounts, Cash and
Bank Accounts, and Miscellaneous
Accounts.

2. Man of minimum qualifications and
experience recruited for appointment
in the Accounts Section should be
asked to do work in the different
groups. The time taken by him
should be recorded, and the work done
assessed by a qualified and experien-
ced Accountant.

3. Work-loads can then be fixed after
taking into consideration the follow-
ing factors in addition to normal
idle time:

(a) Allowance should be given for periodical
statements to be submitted by the Ac-
counts staff in addition to routine work.

{b) Efficiency acquired by the member of the
staff in performing the same duties
continuously for a considerable period.

(¢) Time required to reconcile the differences
which normally creep into the accounts.

(d) Work-loads should be revised ai suitable
intervals to minimise the practical
difficulties.

Jobs of different nature can bz shown as
a fraction of the common denominator and
the work-load thus arrived at will remain
suitable for all types of work done in the
Accounts Section.

Question 2: [t is said in respect of the
sugar industry that its unit of production being
only one (viz., sugar) and its process of manu-
facture being one continuous whole, there
arises no question of cost control. Is this
statement itrue? If not, what 1ype of cost
control measures can be adopted in the sugar
industry?” (RD KULKARNI)

Answer: The statement contained in the
question that there is no need of cost control
in sugar industry is not true. The real posi-
tion is the reverse of this contention. A
system of cost control can be introduced and
implemented as detailed below, though

WORK-LOAD

unlike cost reduction, a programme of cost
control has a limited range of operations:

(i) On the basis of past workings of the industry
concerned, and on the basis of statistical
reports of the neighbouring sugar mills,
norms or standards can be fixed for
each process,

(i) Actuals can be watched and recorded
precisely. These figures can be compared
with the standards. and deviations or
variations recorded.

(iii) Reasons for variances can be investigated to

prevent the recurrence of undesirable happen-
ings. Standards can be reviewed periodi-
callv in the light of such variance-analysis
and revised, if necessary. -

It appears from the question that there is
more concern in regard to cost reduction than
in regard to cost control. Cost reduction
can be effected thus:

{i) Cost of materials forms a major part of the
total cost in sugar industry. The causes for
waste and loss of materials in process can be
inves tigated, and efforts made to minimise
such losses.

(i) It is necessary to investigate if the time
taken in each process can be reduced,
because the labour cost and overhead
expenses are dependent on this factor.

Question 3: Are there any standardised
work-loads for Managerial or Supervisory
Personnel working in  industrial concerns?
If not, what is the yardstick to measure their
efficiency? (RD KULKARNI)

Answer: A scientific method is not
available to fix work-loads in the case of
supervisory personnel. Their efficiency can,
however, be judged from information arising
from-~{a) Whetherthe quantity of production
had increased, and (b) Whether the unit cost
of production had decreased. If due to their
efforts waste of materials had been reduced
or rejections minimised, or idle time or idle
capacity reduced, the unit cost of production
is bound to decrease, and this will reveal
the efficiency of the supervisory personnel.

Question 4: What are the accepted
methods of merit-rating that can be adopted

in the case of clerical  employees?
{RD KULKARNI) '



WORK~LOAD
Answer: A common  method for
merit-rating for clerical employees  will
work thus:
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non-reconciliation of accounts and audit
objections, penalties and fines incurred due
to late submission or non-submission of
statutory returns—to mention only a few

()

(ii)

&
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Quantity of work done will be measured in
terms of the numbers of letters replied or
written, typed or despatched, amount and
number of transactions for cash received
and paid, number and nature of accounting
entries recorded, and cases processed.

Quality of work done is judged from the
numbers of reminders received due to non-
reply or partial  reply of letters,

examples.

When the diary of daily work done, which
is countersigned by the next supervisor, on
a day-to-day basis, is compared with work-
loads fixed (as detailed in the answer to
Question 1), it will help the person in posi-
tion to make a periodical report regarding the

efficiency of members of the clerical staff.

Some Productivity Tips
for Indian Exporters

Speaking of productivity, India is
keen to increase her earnings from ex-
ports. But ““many of the Indian pro-
Gucts are entirely unknown,®’ according
to a despatch from Brussels (The
Belgian standard of living is among the
highest in Furope) published in the Eco-
nomic Times. The quality of the goods
alone would not be enough to satisfy a
foreign buyer.

Sample what the correspondent,
Malcolm Subhan, says: “*...Most of the
trade inquiries at the Brussels Food
Fair (India is participating in the fair)”
...have been for tinned foods, of which a
larger selection is on display... The
Indian exporter must study the European
market. Greater attention will have
to be paid to packaging, for instance...
labels are often printed on an inferior
grade of paper in unattractive colours (the
combination of poor paper and printing
inks results in muddy colours). The
labels on some of the jars of pickles,

for instance, were oily in patches, as if the
contents had leaked, Some of the fruits
tins had torn labels, indicating poor pack-
ing. Labelling should also be informa-
tive. This means the weight must be
clearly indicated in grams, and the con-
tents described in some detail in the local
language...Many of the Indian pro-
ducts are entirely unknown,,,Most of
the bottles are poorly designed and of
inferior quality glass. Their shapes are
dull, and except for differences in size,
they somehow look as if they came from
the same mould.

Indian  exporters could  well
experiment with other than glass contai-
ners. Clay or pottery containers may prove
feasible, especially if decorated with Indian
motifs. Though this will add to the price,
it must be remembered that many Indian
products will be bought by housewives
seeking to add an exotic note to their
table. With many of them price will be a
secondary consideration—within limits,
of course.
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Work Simplification on Farms

...The application of work simplification
techniques to farm tasks will not increase
the yield per acre to any significant degree, if
atail. Asyou know the germination of seeds
is essentially a chemical reaction. If one s to
increase the yield per acre, an improvement
in the chemicals involved and their use must
be effected.

It is true that the principles of work
simplification could be applied to such tasks
as harnessing a team of bullocks; they could
be applied to the cleaning of farm imple-
ments, the lay-out of buildings, the loading
of grain, and similar other tasks. My con-
cern...was that the publicity NPC had thus
far received or generated was of a type that
could be construcd as increasing agricultural
yields by way of improving seeds, irrigation,
fertilisers, crop rotation, and the like. It is
in these areas that we lack expertise.

I have no doubt that we could be successful
in teaching work simplification to farmers,
But the question still remains: How signifi-
cant an improvement would these training

efforts bring to the problem of low yield
per acre?

It would scem to me that the same
training efforts would be more fruitful if we
concentrated them in the agricultural proces-
sing industries to reduce waste, and improve
the handling of the agricultural products after
they have been produced...There is a great
deal more scope on American farms for the
use of work simplification due to the large
amount of machinery and machine accesso-
ries which are commonplace on these farms.
—JR KeNNEDY, George Fry & Asscciates Ine.

New Delhi, Sept. 8, 1964,

Editor's Reply

...It is obvious we are in agreement
over a large part of the ground...We do very
obviously lack expertise in improved seeds,
irrigation, fertilisers, crop rotation, etc., but
there are plenty of people in this country who
do have the expertise and we just propose
to help them, as we helped, for example, the
Naval Dockyards...The germination of seeds
is, of course, a chemical reaction, but so are
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many processes in many factories which the
George Fry Team itself must have ably
assisted over a long period of time, without
feeling the necessity of knowing the nature of
the chemical reaction.

A productivity technique, if it s
genuine, must be of universal application...
Need I say that I love the manner you
argue and it is going to be of great help
to us.—DH BUTANL

New Delhi, Sept. 9, 1964.

Labour Productivity

...8ome of the colleagues of mine at
SIET and I have read with some interest the
recent  July-September 1964  issue  of
Productivity.

We are left with the impression that
there is over-emphasis on labour producti-
vity, and on cutting labour costs. It is
thought that in a situation of abundance of
labour and scarcity of capital resources, an
emphasis on higher productivity through
better utilisation of capital equipment and
scarce raw materials would be a Dbetter
overall approach.

And now a specific peoint. It is the
concluding para on page 476 of the arcticle
on “Twelve Ways to Improve Productivity”
which reads thus:

“It may be mentioned here that productivity in
terms of production per man-hour, or man-hour
required per unit of output, is not labour pro-
ductivity as is commonly understood, but total
productivity expressed in terms of man-hours.”

We wonder whether the statement made
therein can be readily accepted.—RN Jar,
Principal Director, Small Industries Extension
Training Institute.

Hyderabad, Oct. 19, 1964,

Editor's Reply

...] am in entire agreement with para 2 of
your letter, except,of course, the first sentence:

& 785

I do not know how you got that impression.
In the Appendix*, I have quoted at length
from the leading articles published since the
inception of Productivity: these passages
show conclusively that our approach is
exactly the one spelt out in para 2 of
your letter.

I have carefully looked through the latest
issue of the journal to which you have made
a particular reference. So far as I can see,
the emphasis is on cutting all costs, not only
labour costs. It is a special issue dealing
with Inter-firm Comparison as a manage-
ment technique; yet, the labour point of view
is very well taken care of, I have just opened
at random the article on NPC Xray of
Cement Industry where the following passage
occurs (pages 509-510): ,

“It is apparent that any steps taken to increase
productivity will always interest the industrialists,
because higher productivity means more goods
produced at the same cost, or the same amount of
goods produced at lower cost. In either case
‘only the mdustrialists seem to benefit. Under
such conditions why should the worker take part
in raising productivity?

I can say with confidence that NPC is
fully conscious of the labour point of view,
and the importance of the maximum utilisa-
tion of lIabour in the context of the current
social situation.

Incidentally, this is a professional journal,
patterned on the academic model. We are
duty bound to present various points of view.
Within the broad limitation that NPC is a
tripartite organisation on the ILO pattern,
our distinguished contributors enjoy the
utmost intellectual freedom in the discussion
of problems. I am sure that you, as the
Principal of the Small Industry Extension

*The Appendix to this latter, which contained
copiousextractsfromleading articles in Productivity,
to show that there was no ‘“‘over-emphasis on
iabour productivity and on cutting labour costs,™
is not reproduced here owing to pressure on space.
In fact the emphasis has been quite the other way
round. Productivity has unequivocally advocated a
full employment fair wage policy as anessential pre-
requisite to the success of the productivity drive.
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Training Institute at Hyderabad, will be in
agreement with this point of view.

Regarding the specific point made by you
in the last two paragraphs of your letter under
reference, this, of course, is a study done by
‘the Department of Business Management,
University of Defhi. If you like, 1 can refer
it either to Prof Dasgupta, with whose cour-
tesy this was published, or to Sri Paresh Nath
Chatterjee who did the job, It occurs to me,
however, that the particular statement quoted
by youis a formally correct one. As will be
clear from the papers published in our special
issue on Measurement of Productivity, this
position has been accepted by all international
experts. It is just commonsense when, for
example (see page 466 of Productivity, Vol.
V. No. 3), the Banmore Cement Plant takes
over 20 man-hours to produce a ton of cement,
and the Rohtas Industries less than six man-
hours, the differences in productivity are
accounted for not by labour alone, but also
by the capital equipment and other factors
with which labour is associated. The pro-
ductivity of a train, for example, cannot be
attributed entirely to the engine driver or the
guard, but to the entirc paraphernalia of the
train—the engine, the railway line, in fact the
whole railway system.

I am sorry the letter has become rather
long. As Editor of Productivity, I am anxi-
ous that we keep strictly to the correct path.
We must also satisfy men of vour goodwill
and knowledge that we are following correct
policies.— DH BuUTANI.

New Delhi, Oct. 30, 1964,

Modern Work Study

...Those were golden words you wrote...
Particularly, I refer to your very kindly letter
which now graces the “Great Book.” As
you may know, this magnificent volume was
presented to me at my official retirement
ceremony. Being a well-kept secret, it was
a sudden but very pleasant surprise,

Now that T have rcad what you have
written, so personally and so generously, I
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feel not only very indebted to you, but very
humble also. Solace comes in knowing that
what the book stands for must be shared by
so many. Most particularly is this true of all
those who contributed to it.

The development of modern work study
over the last 15 years, with its analytical and
yet humanitarian approach, has been a com-
bined operation of a high order by many.
Therefore,I thank you, not only for your most
generous letter, but for all the understanding
help you have given me without which
any contribution I may have made would
not be.

I must also express real appreciation to
1CI for their altruistic policies over the years,
and to its work study staff, past and present,
who have contributed so greatly with so
many others, to see that work study
‘served national interest and international
understanding, as well as domestic advantage.

I am deeply grateful to you and your
well-beloved country—now rising against
fearful odds, to be a power for good in the
world of alt mankind.—RusseLL. M CuURRIE.

PS: 1 bave made special mention of your
magnificent work to Lord Mountbatten,

London, Aug. 20, 1964,

Human Relations

...Thank you very much for your letter
of Aug. 13 which has been forwarded to me
by Courtaulds through the Commonwealth
Relations Office! Actually I work with a
Dutch Company A.K.U,, and am the person-
nel Manager of their UK plant, British
Enkalon Ltd., which I had the unique experi-
ence...of starting up from scratch...This
involved selection..., training in groups in
Holland, the establishment of policy, salary
and wage-scales, preparation of pamphlet
on conditions of employment and TU nego-
tiations throughout. By far the biggest task
was establishing team-spirit, converting a col-
lection of individuals into a collective entity,
and by far the hardest part of this was my
own group-——the seniors, as you may well
imagine! I have, of course, got quite a lot
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to say about this, if you are interested! It
took one year to start, and now after a further
two years we will be doubling the staff
(700 strong) of the company which I hope
to achieve by this time next year in order
to stay ahead of Courtaulds, our main
competitors!

By starting up without any ties, I have
been able to avoid all the horrors of the past —
wage differentials, individual or even group
incentive bonuses, overdone ‘paternalism’.
and so on. We have only four categories of
workmen—Iabourers, semi-skilled, process
operators and tradesmen—and we expect
to cut out the semi-skilied category soon.
We pay a high day-rate, and of the four shifts,
three are continuous. In paying wages we
aim not to lead the ficld, but to be up amongst
the best payers. I am sure that as automation
takes over, this is the way of the future. At
start up we have leaned over backwards to
establish good human relations, and in the
three years I have allowed only one to be
sacked, and three to be given one-day
suspension each. This has paid off not only
within the plant, but also in recruitment.

...I was very sorry to leave India (which
1 love), but supertax crippled me!-—
Lt. Cor. LD Gartes.

N. Treland, Oct. 18, 1964.

Trained Manpower

...The idea of converting the deluge of
population explosion from a liability into an
asset by increasing trained manpower in all
the fields of human activities is fully convin-
cing. When this idea is put into practice on
a large scale, there will be an enormous sav-
ing in time due to an acceleration of develop-
ment activities, saving in material resources
and labour because of improved techniques,
improvement in morale and confidence of the
people as a result of their efforts meeting
with success, and material benefits. The idea,
when assessed in this Wway, is valued at
several hundred crores of rupecs. However,
it can be implemented only when there is
“management’s support from the top and
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workers" cooperation from the bottom.”
Those who are to impart training should not
be overleaded with physically impossible con-
ditions. —RM AGARWALA, Water Chemist,
Bhilai Steel Project.

Bhilai, July 29, 1964.

A Problem in Incentives

...Regarding the incentive/production
bonus scheme referred to by Sri SBChakraborty
(Vol. V, No. 3, pp. 554-555), I wish to
state that whenever an incentive scheme
is to be put into operation in an industry for
the indirect personnel, an assessment of the
effect of the incentive scheme on the earnings
of the indirect personnel should be made in
detail. For this assessment, the producti-
vity figures of direct labour prior to the in-
troduction of the incentive scheme can be
used. A graph should be drawn to represent
the productivity percentage of direct labour,
the incentive earnings of the indirect person-
nel, and the proposed scheme. It will be a
guide to know the incentive earnings of the
indirect personnel at different productivity
levels of the direct personnel. At the time of
introduction of an incentive scheme for in-
direct personnel, it is necessary to see that
the incentive earnings of indirect person-
nel is fairly low at the current productivity
level of direct labour. Otherwise, the incen-
tive amount to be paid to indirect person-
nel at the performance level corresponding
to the period prior to the introduction of
the incentive will be just a burden on the
management.

Referring to the case of the small tile-
manufacturing industry, the incentive scheme
introduced for indirect labour must be such
that the incentive earnings of indirect workers
at the productivity level at which direct
workers earn Rs. 35 to Rs. 50 per month,
should be Rs. 12 to Rs. 20 per month. This
means that, with the introduction of this
incentive scheme, the indirect personnel have
just got an increment of Rs. 12 to Rs. 20 per
month without any need to put in extra efforts.
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In this case, the higher earnings of these
indirect men cannot mean higher producti-
vity. Thus the management has got to be
careful before taking any decision to introduce
an incentive scheme for indirect personnel.

The remedy in this case can be the
launching of a productivity drive to increase
the productivity of direct workers. In the case
of indirect workers, on the plea of having
increased their wages, they should be asked
to put in their best efforts to help increase
the productivity of the direct workers.
—-P Paxpe, Industrial Engineer, Hindustan
National Glass Mfg. Co. Ltd.

Calcutta, Oct. 15, 1964,

Industrial Training

...We are manufacturers of the Parmar
Brand Lathes {Grade I)...We understand the
necessity of raising the productivity level,
but we seek your guidance on the following
problems: (1) Introduction of a thorough
scheme to impart training to employees and
apprentices; (2) Setting up of standards in
respect of production, job efficiency, raw
materials, tools and costs.

We wish to ensure present production, and
plan ahead, and this requires selection of the
right employee for the right job, maintenance
of uptodate and easy records of production,
efficiency, consumption of raw materials, and
of the tctal cost, everything per machine
basis, and test of the efficiency. Under
the circumstances, we need copies of
training and apprenticeship schemes, or
information about systems successfully em-
ployed in well-developed units of the machine-
tool industry...——MS  MEHTA,
Parmar Mechanic Works.

Surendranagar (Gujarat), Aug. 16, 1964.
Standardisation in Gauges

...I am a student of the Production Engi-
necring course conducted by the Department

Manager, ,

EDITOR'S CORRESPONDENCE

of Technical Education, Maharashtra, at
VITI, Bombay. I am undergoing in-plant
training at Kirloskar Oil Engines Ltd., Poona,
for a period of six months, I have been
assigned the project—“Methods and modes
of inspection procedures and design and
selection’ of inspection equipment for ‘A’
and ‘B’ Items (ABC Analysis) of the diesel
engine.” I am interested to know (I) Details
of, or literature available on, standardisa-
tion in gauges (plug and snap); and (2) How
the gauges should be confirmed to its specific
dimensions, before issue to workshop, within
the available short time and by suitable pro-
cedure. After receiving the gauge from the
worker, there is no time—it is nct even pos-
sible—to check all gauges at the end of the
day’s shift. On the next day, it is complain-
ed that the same gauge is undersized. This
happens many a time.

Further, I am interested to know the
various techniques to be adopted in the
selection of inspection equipment—such
as value analysis to save money, and
standardisation...—LN GuURJAL.

Poona 3, Aug. 23, 1964,

IFC Centres

...May I express my sincere congratulations
to you on the publication of the special issue
of Productivity on Inter-firm Comparison?
The articles and other material contained
in it are highly valuable for persons
interested in the productivity movement,
It will certainly be in the interest of advance-
ment of better techniques of productivity and
management in Indian industries, if indus-
trywise centres of inter-firm comparison, on
the lines of the British Centre for Inter-firm
Comparison, depicted by Mr H Ingham in
his article, are sponsored by the National
Productivity Council.—RD KuLkaARrNI, Chief
Accountant, Kopargaon Sahkari Sakhar
Karkhana Ltd.

Ahmednagar, Oct. 11, 1964.



*..S0 far. thinking in the
Government had been mainly in terms of
reducing inequalities between the rich and the
moderately rich, whereas there are millions
who lack incomes even for a minimum level
of food consumption...”—~PS LOKANATHAN
(presenting a New  Strategy for the
Fourth Plan).

% _There is a growing
tendency among Ministers to consult astro-
logers... There might as well be a Minister for
Astrology... ”"—SN MisHra (at AICC meeting
in September).

“...The people of UP villages
find it easier to speak to Ministers and the
Prime Minister than to the District Magistrate
and other officials...”—LaL  Banapur
Suastr1 (after a visit to villages around
Delhi).

“. It is courtesy alone
which will ensure progress of the Indian
Oil Compaay...”*~—Chairman, Indian Oil
Company,

“...Capitalism is using its
money; we socialists are threwing it away.
We should study capitalism to learn how to
avoid waste...”—FIDEL CAsTrO, Premier of
Cuba,

‘...In the next 30 years, the
world will change beyond recognition. Man
will go to the moon and comte back. Nuclear
power will be used for everything big... unchang-
ed will remain the Calcutta Corporation.,.’’—
A Columnist.

... African farmers in the
Embu district of Kenya have been using
Government loans to buy wives, instead of
improving  their land ..”’--JuLits Osoco,
Assistant Minister of Aericulture.

“...The State cannot
introduce legislation to limit the number
of children in each family: itis an intimate
private  sector activity in which only
education will help...”—ZakIrR HussaIN.

“...In one of the stores in
the heart of a new colony in Moscow 1 found
on disp'ay Indian shavinz blades which
certainly gladdened my heart...”*—SP CHopra
in Eastern Economist.

“...We intend to grow up
with our projects, for only then can we hope
one day to do everything on our own...”
—RoMEsU THAPAR in The Economic Weekly.

) *...We need to think more
about earning money and less about making
it...””—HAROLD WILSON, Premier of Britain,

“...Decent people ware
among book-lifters and they scemed to think
that book-lifting was not an offence like
theft...” — SAVARIRAYAN in  Madras
University Senate.

‘.. Prices, food and unity;
oh! 'm bored and yet, what else is there?.. »’
—-From A Ditcher’s Diary in Capitai.

. “Fifteen years of hard
work, national unity, homely frugality, self-
denying devotion, and robust commonsense,
have got the Chinese economy just off the
mud...”"—JoAN ROBINSON in The Economie
Weekly.
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Save
Foreign
Exchange-

MBS/ EM- )6

GATE, GL.LOBE & STEAM
VALVES manufactured to
meet the requirements of
modern industry
*
QOur other products:

@

NON-FERROUS ALLOYS
to standard and customers' own
specifications.

CASTINGS : Sand, Gravity,
Pressure and Shell Mouided.

Bombay Metala Alloys
Mfg.Co.Private Ltd.

Post Box 6210, Bombay-10. Telephones: 76104-76105-76106
Also at 33, Chictaranjan Avenue, Cabcutta-f2 Ph: 664052
8, Sembudoss Street, Madras-1 Ph: 23037




PPN L PV VG 7V VT AP LTVl BV P P PV ) L) i P P T PV Y P (P NPV P

LPUL P PP P I ) A 1275 P LRI WP WP P P 9 P WP+ 2T P e A ) WP L) o 1 s ) W ) e P Wl L )

3
y
§
)
§
§
§
)
§
§
§
§
§
\
§
§
§
§
§
§
§
§
)
§
3
§
y
§
§
§
§
§
§

791

NPC PRODUCTIVITY Journal
Vol. V No. 3
Special Section on

INTER-FIRM COMPARISON

‘“Thanks to the activities of the National Productivity Council in recent years,”
wrote Commerce, Bombay (Oct. 24, 1964), “‘there is increasing awareness of the
need for improving productivity all-round for more reasons than one...”” Productivity
is happy to see this statement, because it gives productivity the kind of outside
recognition it deserves.

Yol. ¥V No. 3 of Productivity illustrates the potentialities of iNTER-FIRM
COMPARISON which is a simple method of bringing down costs. Among the
contributors are H Ingham, F Posse, A Nicol, Richard Hippenstiel, N Sen,
LA Natesan, and a number of others. There are also articles which highlight the
recommendations of the NPC Study Group on Cement Industry, and also the
valuable work done in the field of IFC studies by Delhi University’s Department of
Business Management and Industrial Administration,

Select Opinions

...The larest issue of the NPC Productivity Journal, Inter-firm Comparison,...is
an interesting, lively, and informative publication® and should be useful...”
Joun P Lewis, US-AID, New Delhi. p

(1}

... Most excellent publication...”—Dr HG MAULE, ILO Expert, New Delhi.

“...The studies published here are generallyof high quality and by experts in each
discipline...® In fine, this special number‘éeds to be widely studied by financial
and management executives both in the public as well as in the private sector
undertakings...”—Economic Times, Bombay. x

*“...Contains an impressive collection of articles.. disseminates valuable information
of practical utility...”—Industrial Times, Bombay.

Copies can be had from:

NATIONAL PRODUCTIVITY COUNCIL

38 GOLF LINKS, NEW DELHI 3

[ ]
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A genuine steel spring must
possess spring power,
toughness, flexibility and
fatigue resistance. It must
be uniform and free from
segregation and friction

gaps which cause cracks and

breakage.

Each Coventry Spring is
made to conform with this
standard by proper proces-
sing of raw materials and
by the extreme care and
control exercised at every

stage of manufacture,

<X 3= 2Z2m<L OO0

. . . where quality is the standard

COVENTRY SPRING & ENGINEERING CO (P) LTD

SPRING MAKERS AND DESIGNERS

23, GANESH CHANDRA AVENUE, CALCUTTA-I3
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The tight magonia fob the réght job!

A IO The problem confronting every industry is how best to reduce
s N the ultimate cost. Cheap material may be fascinating initially,
bue the right material alone will eventually cut the cost and
ensure reliability. KAMANIS supply wide range of materials
ideally suited for the manufacture of standard products. For
quality and workmanship and precision performance, KAMANIS
justify the falth reposed In them by the consuming industries,

—
¥ Brand |
BRASS, COPPER &
ZINC Sheets, Strips & Coils |

METALS & ALLOYS LIMITED . _

" REGISTERED Factory & Soles Office

' TRADE MARK
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FOR BETTER QUALITY GOODS & INCREASED PROFITS
Read
NPC’'s PUBLICATION

‘IMPACT OF PRODUCTIVITY’

Book of selected case examples of fruitful use of Productivity
Techniques to Indian Industry

. Price Rs. 2.50 per copy

Avallable with :
Information Officer
NATIONAL PRODUCTIVITY COUNCIL
156, Golf Links, NEW DELH!-3

O st i, § Sy, M S & T e 4 JOR R P )
O T ¢ il el Sl - S Sl Tl (5 Sl aii=, WSRO}

SR, e, T 4 T, kg, » Y . el T T et e !, P, e (S s, i i, Al

D. Naoroji Road, Bombay-1.
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§ ey g % FOR HIGH QUA;ELEII?;}EEABLE CASTINGS %
S ] 5 ¢ R. M. ENGINEERING WORKS z
§ Quality 5 3 (A Rohit Group Enterprise) 3
S BRASS & BRONZE § )7~ ;
§ WIRES & RODS % % i ‘\ %
$ 3 — '
Jor - 2
g . § g WE MANUFACTURE ¢
Al Industrial Purposes \ ¢  + Pipe Fintings * Conduit Fittings 3
§ § # AND MALLEABLE CASTINGS FOR YOUR 3

i RLQUIREMENT OF
§ BHAHDARY METAI-I-UREWAI- % % * Automobile Components * High Tension %
§ CORPORATION PRIVATE LTD. { § “é;ﬁ:‘g%f%;sf?'%i?i?;‘;fdﬂflz‘épzrfs:xsy ;

: : s For further particulars write to:
§ Vlkhl’oh, P.O. Tagorenagal', § % R. M. ENGINEdERIg\[Gd “b‘rglles %
Rohit Mills Lid., Ahmedabud-8.
g BOMBAY-83-NB. % ¢ Sole Dealers: ]
Phone : 561826  Gram: ‘BHANDARYCO® 2 yoeh}}fﬁ‘wﬁg;ﬁfm‘;f“ Private Ltd., ¢
¢
Vikhroli Khokhra Mehmedabad, Ahmedabad-8.
§ § 2

(Bombay) 9, Prospect Chambers, Z
§ Y2 3

3P P TV WP P W) 27 P T R P N P

2
:
;
2
?
%
?
?
+



g WHY BURY YOUR MONEY IN EXCESS INVENTORY ’

S Materials-Management can help reduce your inventory probably by 309,
907, of the working capital of the average Indian manufacturer is buried in

S inventories; and 609 to 807 of the production-rupee is the cost of materials,

S Materials-Management is the centralised control, or co-ordination, of all the
Q activities which concern the acquisition, flow, and utilisation of material. It has

helped Mr. Palit Iower the costs of —

o
S D.C.M, Chemicals Bombay Dyeing & Mfg. Co. Simpsons

S Jay Engineering Thackersey Group of Mills Greaves-Cotton g

TELCO Parry & Co. Hindustan Sugar Mills
S F.A.C.T. Walchandnagar Industries Heavy Engineering Corpn,
S Crompton Parkinson Larsen & Toubro Bajaj Autos
India United Mills  British-India Corpn, Gujarat Electricity Board
Q Binny & Co,
S The Materials-Management Journal (which incorporates The Eastern
S Purchasing Journal) is India’s only periodical on this modern managerial technique.
Its contributors include experts from industry and government. Articles are

condensed or adapted for easier reading,

Commerce: The Journal is a must for firms.

Eastern Economist: The quality of the Journal is high.
S Hindu: The Journal should prove of great benefit to managements.
é National Institute of Government Purchasing (U.S. Govt,),

U.S. 4.: Enjoy so much reading your fine publication,

Annual subscription (12 issues): Rs, 32; Single copy: Rs. 3.50

E

S THE MATERIALS-MANAGEMENT JOURNAL
S D-409, Defence Colony, New Delhi-3

§
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TRANSFORMER AND SWITCHGEAR
LIMITED

Manufacturers of

POWER AND DISTRIBUTION TRANSFORMERS

IN
Technical Collaboration
WITH
Dominitwerke GmbH, W. Germany
FACTORY: O FFICE:
No. 2, Lattice Bridge Road Indian Chamber Butldings
Adyar Esplanade
MADRAS-20 MADRAS-|

PRECISION!
RELIABILITY!
VERSATILITY!

S
1),};"@' LIGHT INDUSTRY

A WOLF HAS EVERYTHING

YOU WANT FROM A POWER TOOL

Whatever your business— construction. ., preduction.., mainten-
ance— Wolf have the very tool to do your job more efficient!y.
more econemically —and faster.

Volf have an extensive range of light, general and heavy-duty
power toels and accessories.

 DRILLS % GRINDERS
* SANDERS 4 BLOWERS

For free demonstrations,
) Sales and Service—Write to

Rept. Tadernk  RALLES INBIA LIMITED

P.O. Box 166, Bombay }. P. Q. Box 198
Calcutta. P.O. Box 153, (G.P.Q.) Madras.

P.C. Bax 714, New Delhi.
IKDUSTRY'S FIRBT CHOIGE

BI-RW-5)

R i
/7 HEAVY INDYSTRY
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In factories sudden aarkness can cause tnjury
and damage 1o machinery. Emergency light-
ing is the obvious safeguard—and that’s where
Keepalite comes into its own, Keepalite is an
automatic emergency lighting system emplov-
ing lead-acid storage batteries which are aulo-
matically triggered into operation by the actu-

B - s

Schools, Public places...

al mains failure. Modern methods of centrol
and “rickle’ charging mean that Keepalite
cquipment has outstandingly long life and
requires munimum of maintenance. That's
why erchitects everywhere specify Keepatite
as sure inexpensive protection for factories,
hospitals, schools, banks and public places.

KEEPALITE

AUTOMATIC EMERGENCY LIGHTING EQUIPMENT
~2a product of Associated Battery Makers (Eastern) Limitad,

G P.O Box No. 513, Caleunta 1. P.B. No. 182, Bombay |
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DEPARTMENT OF INDUSTRIES

& COMMERCE
Quality Marking Scheme, Kerala
FOR
Economy, Guaranteed Quality and
Refiability
BUY
Kerala Government Quality Marked Goods,

Government have started Quality Marking for
the following items, in places shown below :—

Aluminium Utensils:  Industrial Estate,
ETTUMANOOCR

P P P sl
e e e e 2 <O

Footwear and Leather

Goods: TRICHUR
Soaps and Coconut
Oil: ALLEPPEY

for Details Please Contact:

CENTRAL CONTROLLER
QUALITY MARKING SCHEME

Department of [ndustries & Commerce
TRIVANDRUM
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: Bijlee sigrgducp (D) Pit. Ltd.
"B Box Hrtine

Byculla, BOMBAY-8 (India) ?
P
Gram: 'Bljbuld’ Tels 42619
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FOUNDRY
EQUIPMENT

45 ouly Bubmesss!

WE OFFER A COMPLETE RANGE
OF PRODUCTS

//////////////””////////fm

I

—

S

SSSSSSsSsSSsSsSs

- T
g

« CUPOLAS » MECHANICAL CHARGERS
» SKLENAR FURNACES « LADLES
» SAND MIXERS & MULLERS
« SAND RIDDLES * VIBRATING SCREENS
« HAND MOULDING MACHINES
» KNOCK-OUTS * TUMBLING BARRELS
i AEONVEYIHG SYSTEMS, Etc.

;r purfect costings with Minimum Melting losses :
@ "PMC"FLUXES (under EREEETA Licemse )}

Salos plus Service!

N

- i advice you on alf your Feundry problams!

\‘)\ PIONEER EQUIPMENT CO., PVT.LTD.
L) av j

" H.0: 119, MEDOWS STREET, P.O. BOX 1909, BOMBAY.).

3, Esplanade Bast, )-8, Ninamuddin Wett,
tloytna Grdynd Floor, Naw Delhi- 13,

193, Mount Road,
Hydras-1



A crankshaft grinding wheel must be dimen-
sionally perfect, correctly balanced and
uniform In hardness, These essentig] qualifi-
cations also make it one of the most difficult
abrasive products to manufacture !
Carborundum Universal have the technical
skill and equipment to meet the challenge—
successfullyl Their top quality crankshaft
grinding wheels are in operation in India's
leading automotive factories,

CARBORUNDUM UNIVERSAL LTo,

(MEMBER OF THE INDIAN STANDARDS INSTITUTION)
MADRAS « CALCUTTA - sBoMBAY

Manufacturers of Bondeg and Coated Abrasives,
Grains angd Super Refractories,
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THE PLANNING COMMISSION

A Descriptive Account

‘e

by
H. K. PARANJAPE

This monograph, prepared with the co-operation of the
Planning Commission, gives a historical and descriptive account
of the Commission’s organisation —its composition, its links
with the Union and State Governments and Parliament, its
internal organisation, personnel and expenditure. Detailed facts
and data are provided in a series of appendices. This monograph
represents the initial step in a study-project on “India’s
Experience in Development Planning” undertaken by the Indian

Institute of Public Administration.
Pages: 216
Price : Rs. 5.00
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Available from:

The Administrative Officer

The Indian Institute of Public Administration
Indraprastha Estate
Ring Road East
New Dethi-1
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FOR

SUCCESSFUL
OUTGROWTH OF
YOUR
INDUSTRY.,..,

INSIST ON

SHIV

FINE CHEMICALS

IDEAL FOR
RUBBER

PAINTS AND
PHARMACEUTICAL
INDUSTRIES

SHIV SCIENTIFICS

& CHEMICALS
$5, industrial Estatg,
AGRA

*Telephone : 5555

- Telegrams ; SHIVCHEM
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RIGHARDSON

GRUDDAS
LIMITED

ESTABLISHED 1858

STRUCTURAL, MECHANICAL & SANITARY

___ ENGINEERS __

Manufacturers of

STEEL STRUCTURES AND BRIDGES
TRANSMISSION LINE TOWERS
INDUSTRIAL PLANT & EQUIPMENT
SUGAR MILL PLANT & MACHINERY
RUBBER MILL MACHINERY

RAILWAY POINTS & CROSSINGS
SLUICE GATES AND HYDRANTS

CASTINGS

Head Office & Works Branch Office & Works
BYCULLA IRONWORKS FIRST LINE BEACH
BOMBAY-8 MADRAS-I
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WHY
ALIND

SOLIDAL®

Here are four solid reasons:

One—By using solid, instead of
stranded conductors, with piastie
insulation. ALIND SOL!'DAL cabe
achieves remarkable compacinems
and jointing simplicity.

Two—Being light, ALIND SOLIC AL
permits of easy manipulation.

Three—ALIND SCLIDAL is
economically most atlractive

Four—ALIND SOLIDAL s
bBurst-proof under ithe mos:
arduous short-circuit
conditicns.

Alind will gladly send yeu further information on this new type of cabie

THE ALUMINIUM INDUSTRIES LTD.
fegig'y dargert caanafocrurcer f

CUmT LM G ndug el D A0S SLonssuriey

Registered OMice: Kundara (Kerata)

Plants: Kundara @ Hirakud @ Hydeestad

flengpisg Aperig:

.. where forward thinking
is a force of habit ! . SETHASATEE BROS. (TRAY.) PRIYATE LIMIfED
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? DEVIDAYAL METAL INDUSTRIES PRIVATE LTD., Reay Road, Darukhana, BOMBAY:13
7 Phene: TISE1 (3 lines) Telegrams ; GINGER
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RAMAKRISHNA BISCUITS CO. CALCUTTA

A Mode! Productivity Organisation in
the field of biscuit manufacture

A modern automatic plant with a highly
rationalised and hygienic set up, engaged in
making for the people of this country, highly
nutritious ‘food’ biscuits: totally untouched
by hand, highly appetising . . .
““The proof of the pudding is in the eating of it.”

RAMAKRISHNA BISCUITS COMPANY

manulaclure of quali{q biscuits

IS

e

=

"THIN ARROWROOT.
MARIE . COLLEGE . NIMKI.
DOLLY CREAM.

\
\\\\\ ETC.
RAMKRlSHNA BISCUIT CO

JK Z Z v 1A, RAMAKANTA SEN LANE
GRAM BISKITKING CALCUTTA -4 PHONE 35-4370
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Where uﬁuctot:'u 5 the /atoﬂlem
ISHWAR INDUSTRIES

i the answer

+ Fire Bricks of all Grades & Shapes % Castable Refractories & Cements
* Acid Resisting Bricks & Cements * Insulating Bricks & Cements
* Stone-ware Pipes & Fittings * Fires Clays of Various Grades

can now reach you swiftly from our factories at
Ishwar Nagar, New Delhi and Niwar, District
Jabalpur

Be ‘Quality-sure’ Use Ishwar Refractories
1914-1964—GOLDEN JUBILEE YEAR OF SERVICE

THE ISHWAR INDUSTRIES LTD.

ISHWAR NAGAR, NEW DELHI
Phones: 76241, 76242, 76243
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ﬂtluerﬁsinq in ‘PRODUCT'VITY’ Means
BETTER BUSINESS —WIDER MARKET

four issues in a year
GOES TO ALL CORNERS OF THE COUNTRY & ABROAD
rates very nominal—printed page 53" X7%"

'
Ordinary position One insertion Four insertions S

Full page Rs. 150.00 Rs. 550.00

Half page Rs. 100.00 Rs. 350.00

Quarter page Rs. 50.00 Rs. 175.00
Special position

Third title page 75% extra
Back page 1009, extra

25% extra for each colour
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Plegse write to:
Information Officer
NATIONAL PRODUCTIVITY COUNCIL
38, Goif Links, NEW DELH).3
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| THE

INDIAN IRON
& STEEL
CO, LID.

“WOBKS : BURNPUR & KULTI (WESY BENGAL)
PRODUCTS :

Relled Steel Products i~ Blooms, Billets, Slabs, Rails,

Structural Sections ,Reunds, Squares, Flats, Black Sheets

Galvanized Plain Sheets, Corruqated Sheets k Spun Iron

Pipes, Vertically Cast Iron Pipes, Sand. Stowims Pipes,

Tron Castings, Stecl Castings, Non-Ferrous Castings %k

Hard Coke, Ammoniium Sulphate ., Sulphuric Acid,
" Bemzol Products. '
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MARTIN ‘BURN LTD.

MaRTIN Busd HOUSE, 12 MISSION ROW, cALcurrA~1
Bramches . NEW DELHI  BOMBAY MANPUR_PAIRA
Acens Ly Souwrst INRIA . TIE SOUTH INDIAN EXPORY CO.LLD. MADRAS -1
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HANDLE LOADS WITH

DYNACRAFT

CONVEYORS

BELT CONVEYORS

lilustrated here are Dynacraft Belt Conveyor systems operating at the
mines of the National Coal Development Corporation Ltd., Ranchi,
Bihar. These Conveyors range in width from 247 to 49° (600 mm

to 1050 mm), and operate at speeds of about 350’ (100 m) per minute
to handie up to 450 tonnes of coa! per hour,

DYNACRAFT PORTABLE SLAT CONVEYOR

The Dynacraft Portable Slat Conveyor can transport loads - eithaer
way —at the rate of 600 units per hour. And each unit load is

the equivalent of 250 Ibs (114 kg). The chassis is mounted on
pneumatic rubber or steel wheels, as desired.

DYNACRAFT MATERIALS HANDLING EQUIPMENT make loading
and unloading operations easier, faster, cheaper,

For details please write to:
DYNACRAFT MACHINE CO. PVT, LTD.
Juhu Lane, Andheri, Bombay 58 AS

Sele Distributors for Northern, Central, Eastern & Western India :
Tractors (India) Ltd., | Taratolla Road, Calcutta 24.

Shilpi DYN
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A great beginning...

In 1907, when India could not even produce a decent
pin, the House of Tata 2nnounced its intention to
build a modern steel works in India. There were
not a few who doubted that the project would ever
be a success.

Yet, shortly afterwards, India’s first steel works
was set up at Sakchi, as Jamshedpur was then called,
and the first steel ingot was successfully rolled in
February 1912. This event not only marked the birth
of India’s steel industry but also proved that India
had the necessary potential in terms of iron ore
and other raw materials to sustain an ever-expanding
steel industry on modern lines.

The steel that has flowed out of Jamshedpur for
over 50 vears has helped India to take her first steps
on the road to industrizlization. And Tata Steel will
continue to play an important role in our developing
economy now poised to produce atomic power and
manufacture stee! plants to make more steel.

" TATA STEEL
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The industrial consultancy services offered by
the group fall under the following headings:

IN THE PLANT—

PLANT CAPACITY AND LAY-QUTS
STORES ORGANISATION

RAW MATERIALS CONTROL
TRANSPORTATION METHODS
PRODUCT QUALITY CONTROL
WORK STUDY

PRODUCTION PLANNING AND CONTROL
CONSUMABLE STORES CONTROL

FUEL AND STEAM UTILISATION
MECHANICAL HANDLING

OPERATIONAE RESEARCH

BUDGETARY CONTROLS

PR

VALUATION OF PLANT AND BUILDINGS
DESIGN AND ESTIMATES OF EXTENSIONS

ON LABOUR—

METLIOD AND WORK STUDY
TIMEKEEPING SYSTLEMS

JOB EVALUATION
PERSONNEL RECORDS
HUMAN RELATIONS
REORIENTATION LECTURES

IN

MANAGEMENT ORGANISATION
CLERICAL PROCEDURE
WORK MEASUREMENT

* PRODUCTIVITY INDICES

* WAGE PAYMENT SYSTEMS

* WAGE STRUCTURES

* LABOUR POLICIES

* COMMUNICATION

* FOR LABOUR AND SUFPERVISION

FICES—

* EXECUTIVE LEVEL WORK
* MANAGEMENT CONTROLS
* BUDGET FORECASTS

-

LAY-OUT, COMMUNICATIONS AND EQUIPMENT

ANMND

THE SETTING UP AND TRAINING OF TLE
CLIENT’'S OWN INDUSTRIAL
ENGINEERING DEPARTMENT
MARKET RESEARCH
PLANNING FOR MODERNISATION AND EXPANSION OF INDUSTRILS
TECHNOLOGICAL STUDIES 1IN RAW MATERIALS, PROCESS AND PLANT PERFORMANCE

IBCON PRIVATE LIMITED

3, Russel Street,

CALCUTTA 16.

1-C, Ali Asker Road,
BANGALORE.

Regd. Office;: ADELPHI,
119, Queens Rd., BOMBAY 1.

Brady’s Building,

® Celombo 7, CEYLON.

Also in:

UK., PAKISTAN, BURMA, {RAQ, CHILL, ARGENTINA,
BRAZIL, MEXICO, AUSTRALIA, HONG KONG
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M. Gandhi Rd., KANPUR,
7, Sukhastan Gardens, Off Ward Place,
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Productivity and Progress ¢go together

to produce . ..

WIDEST RANGE OF EXHAUST FANS

EVER MANUFACTURED IN INDIA
(INCLUDING ACID FUME PROOF & HIGH TEMPERATURE FANS)

DIRECTLY COUPLED
OR BELT DRIVEN

Large variety of application
in the field of Industrial ventilation
a Prompt deliveries

» Certain sizes available ex-stock

CALCUTTA ...
EXHAUST

CALCUTTA FAN WORKS PRIVATE LTD.
Pioneers and Experts in ventilation Engineering
Head Office : 30, Chowringhee Road, Calcutta-16

c.”p,.“.u City Sales Office : |9B, Chowringhee Road, Calcutta-13

Printed and published by DH Butani for the National Productivity Council, 38 Goll Links, New Delhi-3,
at The Caxton Press Private Limited, New Dl..lhl

i




