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A Great Sound of Machines...

When Balbir Singh came to Jamshedpur
from Bahrein in 1957, the site for the
new Rs. 100-million blooming mill —
a key unit of Tata Steel’'s Two Million
Ton expansion Programme — had
just been cleared after Jevelling a
large hillock.

Today this new 46" Blooming Mill, the
largest of its kind in India, with a
rolling capacity of two million tons,
is all set to produce the blooms and
slabs from which rails, structurals,
plates, sheets and many other products
will be rolled.

Despite the Suez Crisis
which delayed vital supplies
and other difficulties, the

rapid completion of the Blooming Milt
was made possible by the devoted
service of men like Balbir Singh. He
and hundreds of other Indians, assisted
by American and German techaicians,
worked round-the-clock on this major
expansion project to produce mote steel
to strengthen India’s economy.

TATA STEEL

ON TO TWO MILLION TONS
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Insect-free homes are healthier homes

LIT

kills all houschold insccts —swiftly, surely !

In the fight for better health. FLIT can play a great part

— by destroying the houschold insccts that carry

so many deadly discases.

Six powerful insccticides—-including D.D.T.. Lindqnc and
Thanite — work fogether in Flit, That's why its action

is so swifl, so sure; its cffect so fong-lasting !

For insect-frec. healthicr homes—FLIT ... deadly

to insccts, absolutely non-toxic {o humans!

FLIT is by far the best insecticide availabie

STANDARD-VACUUM OIL COMPANY
(Incorporated in the U.S.A. with Limited Liability)
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Distributors for

Medical Requisites Surgical Requisites
Lederle Laboratories India Ramaraju Surgical Cotton
(Private) Ltd. Mills Led., Rajapalayam
Hindustan Antibiotics lohnson & lohnson of India
(Private) Ltd., Pimpri (Private) Ltd., Bombay
Govt. Qil Factory. Kozhikode. Ecthicon Ltd., Edinburgh.

PARRY & CO. LTD.

DARE HOUSE, POST BOX NO. 12, MADRAS-I.

“ANYWHERE AND EVERYWHERE
CYCLISTS USE gt

Made from best Steel.
Processed in latest machines,
Controlled by statistical quality control
methods.

Conform to highest standards.
When you buy your new bicycle see it is
fitted with «“ JUBILEE Rims?”

Manufacturers :

THE WHEEL & RIM CO. OF INDIA
PRIVATE LTD.
SEMBIAM : MADRAS-1f
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Belts, Discs, . Reamstock, in pening Stones, Valve Grinding
paper cloth, combinations etc, Compound etc.
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‘Cetavlex’ Cream presents
‘Cetavion’, the well-known
bactericide and cleansing
agent, in a water-miscible
cream base. Ready for
immediatc use and con-
venient to carry, it has a
variety of valuable applica-
ttons in everyday practice.

A Il oMy

ICP 3178

Treatment of Wounds and Burns. 'Cetaviex’
Cream can be used with advantage in the preli-
minary treatment of wounds and burns and is an
excellent first-aid dressing for minor Injuries.

Skin Conditions. ‘Cetavlex' Cream has a useful
place In the treatment of many skin conditions
to prevent secondary complications.

Pre-operative Applications. As
an antiseptic application to the hands
prior to surgery or when dressing
wounds, etc., ‘Cetavlex’ Cream
forms an additional safeguard against
Infection.

ZA Y

A versatile addition to every doctor‘§
case and first aid outfit, ‘Cetavlex
Cream possesses these outstanding

characteristics :

Cleanses and eliminates infective organisms.

Has no toxic or irritant action, even when
applied to extensive raw areas.

Exerts a prolonged bactericidal effect.

Does not delay healing.
Is non-greasy and easily removed from the skin
with water,

"CETAVLEX crean

Available in tubes of 25 Gm and 50 Gm
IMPERIAL CHEMICAL INDUSTRIES (INDI1A) PRIVATE LTD.
Calcutta Bombay Madras  New Delhi

Sole Distributors in India for
IMPERIAL CHEMICAL INDUSTRIES LIMITED, PHARMACEUTICALS DIVISION
WILMSLOW, CHESHIRE, ENGLAND
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CHANGING CONCEPTS OF OCCUPATIONAL HEALTH *
M. N. Gupta,

Deputy Chief Adviser Factories (Medical), Ministry of
Labour and Employment, Government of India.

I am proud of the honour and privilege that you have bestowed
on me in asking me to deliver the ‘Sir Ardeshir Dalal Memorial
Lecture’. Like every privilege, it is inseparable from an equivalent
responsibility. 1 am keenly aware of the obligation to contribute
some worthwhile ideas, in keeping with Mr. Dalal’s high ideals,
progressive thinking and insatiable desire for service. I know you
join me in expressing our gratitude and respect to the great Sir
Ardeshir Dalal, whose name you have considered in this Conference,
whose vigour, whose character and devotion to the cause of the
country we love so well, have won the respect of our countrymen
and enriched our Society. He saw beyond the immediate present
and was deeply concerned with progress.

We cannot afford to be oblivious of the fact that every year
there is a net addition of 1.8 million to 2 million persons to the
working force in the country on account of the continuous increase
in population. In a speech our Prime Minister said:—

S We do not want distribution of poverty in India.
Poverty is never socialism...... You have to produce much more.
Therefore you must have a productive apparatus. All the laws
passed by Parliament...... do not produce a productive apparatus.”

(Reperted by Economic Review).

When I talk of occupational health, I do not just mean ex-
panding a wing of social security programme. There is far more
in my concept of occupational health than health insurance and I
do not mean what has been called “Socialised medicine” either.
My concept goes beyond simple health. It tackles the problem of

productivity also.

I start with a fundamental axiom that science and industry,
by combining their efforts, can accomplish great and good things
for the benefit of mankind.

Industry can justly be preud of its medical service and the
health insurance service for which it pays large sums of money,
but it cannot sit back and rest on its laurels. Much remains to
be attained. It has been estimated that the employer pays four

+Sir_ Ardeshir Dalal Memorial Lecture, delivered at the 9th All-India
Conference of Industrial Medicine held under the auspices of the Seciety
for the study of Industrial Medicine, India, on 14th Feb. 1958 at Madras.
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Interruption of production, machinery damage and training of
replacement workers are costly items. These hidden costs are also
present when an employce is absent because of illness. Three-
fourths of the absences, dependable sources say, are due to common
and often preventable illnesses. The question before us, it seems
to me, is how to carry out occupational health maintenance pro-
grammes one step further to reduce these losses. The answer lies
in considering some of the “Changing Concepts of Industrial
Health.” These concepts visualise care for the total physical,
mental and social well-being of the worker both on the job and in
the community. -

It is not idealistic, therefore, for industrial health to expand
its activities into the ever expanding realm of industrial relations

_in a Neo-technic Machine Age. Already, technological advance-

ments are far azhead of industrial health procedure. The new age,
with a definite phvsical and social complex, has not yet secured an
adequate foundation for its humane technology. We, in India, do
not have either the necessary social institutions or the explicit social
purposes necessary for accepting the gains in such technics. Our
minds and the habits we have carried over from the 200 years of
slavery are obstacles in the way of our developing the new thought.
These technologies need newer qualities of the worker—qualities of
alertness, responsiveness and an intelligent grasp of the operative
part.

The new technics call to their aid the biological and psycho-

logical sciences, the studies of working efficiency and fatigue, the
prevention of disease, and the substitution of hygiene for belated

repair. The living organism needs a balanced and life enhancing

environment by establishing life-sustaining conditions. We have
till now been using negative measures for health protection in
industry. These started with care of the health and moral of
children in cotton mills in England. Use of safety devices in
dangerous industrial operations such as masks, shields, helmets,
respirators, abolition of lead glazes in pottery, substitution of
red oxide of phosphorus for match making and elaborate pre-
cautions against radium poisoning in the preparation of watch-
dials ete., gradually came into it.

The only positive health measure that one can think of is:
fostering of life-conserving occupation with discouragement of those
forms of industry which decrease the expectation of life. These
ideas can come only when we are more concerned with the calculus
of life than with that of production. The changing concept of
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sccupational health is thus an emphasis on prevention rather than
on cure, on health rather than on disease, making the psychological
side of mind-body-machine-environment process an object of
‘ncereasing  scientific  investigation. This “changing concept of
rccupational health” believes in what Lewis Mumford has said,
‘Efficiency must begin with the utilization of the whole man: and
:fforts to increase mechanical performance and production must
zease when the balance of the whole man is threatened”.

Emergence of the Science of Occupational Health

An attempt to harness the achievements of science in a process
f directed social and economic change is being done today by the
se-called  “under-developed” countries to raise the standard of
iving. We in this country have set our ideals very high. We are
ittempting within a matter of decades to transfer and absorb
nowledge that has been acquired over a period of centuries in the
:echnologically advanced countries. We are trying to force the pace
»f history and hence 'the staggering size of our problems. While
some of these problems are financial and physical in outlook, the
najority of the problems are social, cultural and psychological.
The process of economic and social change is fraught with obstacles
f preat magnitude and must be overcome to achieve our objectives.
Jovernment channels are labyrinthine and much time and energy
wre wasted in procrastination over files and administrative delays.

Within science itself a process of unification is going on that
night have seemed difficult a few decades ago between pure and
ipplied s-ience, between physics and chemistry on the one hand and
siology on the other. Consequences of far-reaching importance
1ave resulted from the cross fertilization of the different branches
»f science.

During the last 3 decades, due to efforts of specialists in many
jelds, like medicine, biochemistry, biophysics, climatology, toxi-
:ology, envirenmental engineering, psychology, psychiatry, medico-
social work, anthropology, human engineering and human relations,
1ealth insurance, business and governmental administration, a new
jeld of science has come to be defined as occupational health.
Although differences in the parent fields are extensive, the realisa-
djon is growing that all are concerned with the same general
sroblems, physical, mental and social health of all types of workers
wnd that workers in each field must know and be prepared- to use

hese methods and results.

The speed with which this new science of occupational health
:an develop will depend almost entirely upon the length of time that
vill take for traditional barriers between these subjects to be broken



4 INDIAN JOURNAL OF INDUSTRIAL MEDICINE

down.  This will depend in turn upon the ability of the workers
concerned Lo aceept and to practise the basic rule of scientifie
procedure—that specitic methods and prineiples must be devised and
followed in the solution of cach conerete problem.  All principles in
various sciences have heen discovered through the pursuit of the
practical requirements of living,  Engineering, medicine and the
theoretical seiences of physics, chemistry and hiology arose through
praclice.  The science of human relations made its advance in the
course of applicatien particularly in administration, psychiatry and
soclal work as Is scen in the experiments by the Western Electric
Company. In cach case, however, the specialist was hampered by
the fact that he was dealing with a limited range of the total
phenomena.  Only where industrial health and industrial hygiene
developed as an applied science a synthesis became possible, for
accupational health alone provides a common meeting ground for
all the different subjects which have in the past dealt with industrial
health.  Occupational health as a learned discipline is as old as
Ramazzini (1633-1714 A.D.). During the greater part of the last
300 years it has served as o place in which to put odds and ends of
information which could not be pigeonholed elsewhere. It hag also
served as a source of interesting information about “occupational
diseaces.” Even though this attitude was generally held, occupa-
tional health had the advantage over other disciplines on a point of
view which is comparative both in time and in space. The range of
complexity in health problems provided by such beings as a cave
man and the space dog Laika in Sputnik No. IT at one extreme and
the miners in the deepest gold mines of the world (Kolar Gold
Fields) and the members of the Himalayan expedition team on the

other, make an objective evaluation of the phenomena of health
necessary.

Occupational health is a general science of human happiness;
all peoples are included in its view as part of its subject matter. It
is a science in which the variables are the properties of human
beings. The various elements of their industrial environment are

the measures to be applied to the relutions between these variables
as ‘“uanits of happiness”.

Occupational health is a subject which is capable of being
studied by the methods of the natural sciences, like physics, chemistry
and biclogy; social sciences like psychology, anthropology and
sociology; and applied sciences like medicine and engineering etec.

I could have made a choice between concentrating
of the areas of traditional study (like industrial hygie
tional diseases, workers morale,

on certain
ne, occupa-
health versus productivity ete.),
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fooking at man as a whole or on those aspects of man which are
defined as occupational health aspects. One purpose of any science
is to obtain generalisations which will provide a basis for modify-
ing the old or building the new. The extension of the interests
of the traditional occupational health specialist into the field of
modern industrial society does not, however, help to define the
field of occupational health. 1In science, a field of study is one which
possesses a speeifiec characteristic known as functional dependence.
Unless functional dependence is exhibited by the subject matter,
scientific methods cannot be applicd. When the value of one
variable changes uniformly with changes in another (x varies as a
function of y), functional dependence is said to exist in such a
relationship. The science of occupational health aims to discover
such relationship and work out the precise nature of the functional
dependence and describe the functional relations between variables.
Now where can we find such a field which possesses this property?
This field is in industry and is better defined as industrial relations
or human relations in industry. A change takes place in one
relation of a person and changes follow in his other relations. A
man gets his hand cut off in a sawing machine and unemployment,
starvation, frustration and misery come to the family.

Now, before we investigate the functional dependence, we must
devise objective methods of measuring the phenomena. These
methods are known as operations. We must furthermore measure
only those variables which vary significantly 7.e. exhibit functional
dependence. Occupational health field exhibits the characteristics of
functional dependence and can be studied by the operational
method. These methods in the main beleng to the physiological
laboratories since occupational health problems are the result of the
interaction of the physiological properties of the human organism
with his industrial environment.

New fields of Occupational Health Activities

It is not idealistic to expand occupational health activities into
the realm of human relations. Also in our eagerness for more and
better production we must not permit technological advancements
to out-distance industrial health procedures.

Take for example the subject of relationship of man to
machines, a subject we have totally neglected in this country. In
1947 Taylor and Boeltor introduced the idea of bio-technology
implying a meeting of minds of biologist and engineer. They
pointed out 3 facts: (1) man and machine are becoming increas-
ingly interdependent; (2) man’s environment is becoming increas-
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ingly artificial, as opposed {o natural; (3) the engineer himself
must become increasingly aware of human (bio-social) value. Most

of you have heard of the word “human engineering”.  Herein we
find a synthesis between the “measurers of men” (the physiologist,
the psyehologist and the physical anthropologist) and “ﬁwusurers
of machine”™ (the engineer). For man and machine to become a
working unil, it is essential that the measurements that the two
carry out must be pooled and inteevated.  Then alone the two
important factors of the working unit can be brought under control,
the health, comfort and safety of the operator; the efficiency of the
total mechanical operation.  This man-machine duality ul.timzltelv
centres on one theme: efliciency, which is the same thing as cnmf'ort',
versus strain.

The biological aspect of this problem nceds a physical anthropo-
logist or human biologist, a physiologist and psychologist to measure
hody size, proportion, build, strength, agility, neuromuscular co-
ordination, adaptive response, torque at various measured increments
of a total angle or linear distance through which an arm, leg or other
parts of the bady can travel (range of movements, its position, type.
direction and degree. eyvelevel, visual range) ete, ‘

The techaical aspeet of the problem would need an engineer to
measure the spatial range within which the machine set up is a
tunctional unit: measurements of the total machine and its parts, or
the design of levers, control gauges with reference to the movement
dynamics of the operator.

Since 1949 I have heen privileged to travel widely in India and
elsewhere studying machines, processes and conditions of work, and
I ?an with frankness say that a large number of machines are un-
suited and even incorrect for the hody measurements of a large
number of our workers with substandard health conditions.

. Another type of study, important {o the aircraft and automotive
mdustry., is the study of human skeleton, when subject to the Vicis‘si;
tudes of mechanisation, when either man or muchl:ne fails Stu(;ie%
of the skull, the pelvis and the thighbones to determine the :ln1oL1nt ()}'
stress  (force, tensile, compressive or shearing) that b:mw may
st_and up to reach the breaking point, or study of the biomeéhaniéé
(I))t)lt)}:;}tmn%‘sﬁ F;;).r tthist we need an anatomist and a physical anthro‘-
ris - e object of the above two kinds of s ‘ :
a mac}.mle-man continuum and understand the :)Lll'(ilxi(gp]lz:(z)tl')r::i'lé;e
as basic human engineering. The Harvard School of Pu‘bl' H ‘lti’l
has done a large volume of work on this subject o

Likewise, in the cycle of human dynamies indu

to gain by drawing on the talent stry stands much

s of the preventive psychiatrist,
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because man primarily is an emotional rather than a reasonable
creature and he emotionally accepts ideas to act on them. A very
large number of situations are created everyday in industry and in
the behaviour of a worker a multiplicity of patterns are generated
which a trained psvchiatrist alone can deal.

Proceeding further—the work of a toxicological research
laboratory is extremely important in the occupational health field.
The information trom such laboratories is directed to three main
uses: preventive, engineering, product development and the doctor’s
clinie to help him understand the signs and symptoms when workers
are exposed to various atmospheric concentrations of toxic chemicals.

Speeding up of Industrialisation

The national industrial policy as defined in 1956 in the second
Five-Year Plan stresses speeding up of industrialisation. This is
having far-reaching influences on physical planning. Take only one
aspeet of this subject the effect of location of industry on problems
of health. We see that any expansion of consumer (small-scale)
industries in an existing town induces a sprawl into adjacent resi-
dential areas with disastrous censequences. Such a condition was
reported by the “Statesman” of Calcutta with illustrations of these
industries in Howrah which were said to be housed in improvised
garages and stables with precarious extensions.

The growth of population workers in Calcutta industrial area as
reported in the census report is an eye-opener. This population
increased from 15,01,374 to 46,27,920 (over 3 times) from 1901 to
1951. This has made Calcutta Industrial District a slum, because
of problems of inadequate space, light, ventilation, public heaith
problems, and problems of general well-being of the workers. Here
again we see the same functional dependence of health on planning
for growth of industries. As regards the problem of workers’
housing we have not yet set any biological and social criteria for
housing like standards for sanitation and disease prevention.

If living standards and productivity continue to rise and if
leisure continues to make consumptive activities, and population goes
on increasing as fast as during the last decade, our one single
problem of housing and food will overshadow all other national
problems. '

The Science of Health Physics

The science of health physics is not a basic discipline, such as
biology, mathematics, physics or chemistry. In health physics we
find extracts of those aspects of the basic disciplines that may be
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make use of the information that they provide. The teaching of
chest diseases has several facets and all these are of great importance
if total patient care is to be our aim. The physiological tests contri-
bute to the broader outlook on disease.

Occupational Health Problems in U. S. A.

I have had an occasion to study very carefully the problems of
industrial hygiene at more than two dozen different kinds of institu-
tions in 8 different States in U.S.A. and gain valuable information
on the application of advanced techniques and methods for research
and investigations in the field of industrial hygiene and occupational
medicine. These may be summarised as follows :—

1. The health and care of the industrial population are
axiomatic. The interest is created in the training of the general

practitioner.

2 It is the medical school to which falls the responsibility fo
prepare this physician, who as a part of his general medical back-
ground is made to understand and integrate the environmental factors
with occupational pursuits.

3. Industrial medicine has been designated a specialty
within the science of medicine, with one big outstanding object that
in this specialty the industrial physician will deal with man as a
whole, his environment, his social relationships, his recreation, and
the inter-relation of all factors influencing his health and produc-
tivity.

4. At many of the universities special departments have been
started for research in industrial diseases and their help is available
in a consultant capacity to the factories.

5. A large body of medical laboratory technicians auxiliary
to the medical profession are being trained. These jobs appeal to
entrants who have been interested in scientific subjects at school or
college. The training of medical laboratory technicians is very much
neglected in India and steps should be taken to build up an Institute
of Medical Technology for training of such personnel.

6. All medical colleges and teaching hospitals have research

departments. This is considered necessary for good medical

education.
7. A great stress is laid on the development of hundreds of
regsearch fellowship programmes in the field of occupational diseases.

8. Most of the scientific instruments are developed in these
research institutes and so also methods and practices of work.



10 INDIAN JOURNAIL OF INDUSTRIAL MEDICINE
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physician has had little concern with research within his field, all this
being left to a few centres of occupational health investigations.
There are very few places where occupational health research is
beine carried out and very few attempts are being made to exploit
the scientific talent in the country. Also, there is no machinery to
process and forward the findings of the little research on occupational
health that is being carried out, to the labour, administrative and
lepislative bodies in the State and the Centre.

The question of occupational health research in India takes an
added importance from 3 major points of view:—

(1) To assess both the similarities and differences which
may prevail in the same type of industrial situation in
India and other countries.

(2) To advance and supplement the available scientific
knowledge on the subject taken for a country undergoing
rapid changes in its industrial history and policy.

(3) Large funds are available now for research institutions,
seientific instruments libraries, training of workers ete.,
research in the field of labour problems under various
Government plans.

(a) Fundamental Pre-requisites

Some fundamental pre-requisites for occupational health re-
search in their order appear to be:—

1. Doctors should be Directors of Research Institutes. They
should be suitable, experienced and possessed with knowledge of a
wide variety of the occupational health problems who could be made
responsible largely for the planuing of the research projects, their
execution under their control, and presentation of research studies.

2 Provision should be made of a “guitable task force” to
attack research problems presented on an ad hoc basis in connection
with occupational health planning in the country. This function
will, for the present, fall on the bodies concerned directly with the
subject like the Labour Ministry, the Health Ministry and the
Industrial Health Advisory Committee of the Indian Council of
Medical Research.

3. Staff for carrying out research projects should be of two
types, research workers and research assistants.

4. Facilities should be available to research personnel to carry
on their work and to integrate their research findings with the
knowledge available in international literature.

5. Provision of expert guidance should be made to workers
interested in the same topics. Those who wish to undertake research
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should be given expert advice on planning their projects, the most
appropriate methods of colleetion and sorting of data and analysis
of results.

6. A large hody of medical laboratory technicians should bLe
trained as auxiliary personnel to the medical research worker., These
technicians should be trained in the four basic branches of medical
science, namely, histology, chemical pathology, (bio-chemistry),
hacteriology and haematology.

h) The Field of Rescarch

The field of occupational health research is so broad that no
individual is competent to survey it.

A characteristic Teature of occupational health research is one
of intention and not one of method. The intention in occupational
health research laboratory is to apply the results of research {o
advancement of human welfare and happiness. The emphasis should
be on short term investigations aimed at the solution of urgent
practical problems. When the fundamental knowledge available is
already substantial, investigations of this type generally lead to
satisfactory solutions of immediate value. This seems to be a lesson
of great significance in planning for the future.

To be able to explore this field, a triple process is indicated:

Reorientation,
Reconstruction,
Expansion of Research Programmes.

(¢) Methods of Research

Most of the studies in industrial health problems have been
devoted to observation of field conditions or industrial conditions in
factories, mills and workshops. While the observational aspect of
the studies has gone on meticulously, the research bodies have not as
yet taken on the caperimental aspect of the studies by observing the
compatibility of observational fact by deliberately testing their
validity in artificial but appropriate circumstances, devised for the
purpose. Until recently all industrial health research work has been
almost entirely observational. Tt is, however, an admitted fact that
when a branch of research is debarred from using the experimental
method, it is heavily handicapped in its general advance. It is this

reason which accounts for the stunted development of the subject of
industrial health research in India.

The?e are practical limitations to the use of investigational or
obseryatlonal method, in part due to its dependence on adequate
techniques for the investigation of health problems of workers. If

CHANGING CONCEPTS OF OCCUPATIONAL HEALTH 13

¢hemical and instrumental methods are not availab.le, t'he. Research
ijm't lacks badly both on tools and skill. Pr'ogllﬂess. in clinical lfn.o.w-
ledge of occupational diseases has been very 1ns1gn1ﬁcar}t. Facilities
for clinical investigation in hospitals for occupational 'dlseases qc not
oxist. No attention has been paid to plan for promoting \.NO.I‘k in t:he
clinical field. There has also been no attempt to make ll.al'son W}th
existing clinical research for exploiting the many opportunities which
clinical research workers already have.

Clinical research is dependant upon access to. patients. W.ith
the development of health insurance work in various States with
which the State Directors of Health Services are 1r}t1.mate1y connec.t-
ed, there is presented a special opportunity for clinical research in
industrial health.

{(d) Comnnected Problems
The above considerations often lead to a number of other
connected problems, such as:—
Accommodation,
Apparatus,

Material, and
Shortage of men experienced in research.

It may be very appropriate here to read what observations Prof.
J. B. S. Haldane made in his recent visit in India.

“He urged the necessity of carrying on actual field observations
with few or no instruments for the development of biological sciences.
He deprecated the tendency of scientific cloister for carrying on
routine research.”

Madame Irene Curie also did not favour the “building first and
a research thereafter policy.”

It is said that a laboratory develops with a research programme
and not vice versa.

It is felt that the shortage of men experienced in research is due
to:— '

(1) No recruitment of fresh personnel,

(2) Scarcity of suitable investigators, trained in the use of
experimental method with a sufficiently wide knowledge of the

working of the human organism.

(3) Competition of other expanding medical and scientific
services from limited man-power available. v

(4) Those who control and direct research have no time to
engage personally in research.
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(e) Ways of promotion of Occupational Health Rescareh

(1) Institution of special fellowships for rescarch in industrial

health.
—Senior fellowships to men fitted to undertake research.
—dJunior fellowships to provide opportunities of training,
(2) An all-India Medieal Research Service,

(3) Occupational Health Research Liaison Commiltee foy ex-
change of scientific information with other countries and bodies.
This Liaison Committece can also arrange for the training of Indian
araduates in industrial medicine and hvgiene.

It will be a link of potential value to strengthen bonds in
different countries.

() Industrial Health Reseaveh Establishments

The number of establishments engaged in this kind of work is
very few. The 1.H.R.A.C. should find ont more suitable places for
increase in work. It should find more workers, Alternatively, it
should invite more foreign scientists to stay to work here as has been
done in many other fields of health work.

Another method is to encourage attendance at international
industrial health conferences of workers engaged in occupational
health research, visit to laboratories and research establishments—
the Council providing the necessary expenses,

Yardstick of Social Progress

The problems arising out of rapid urbanisation, which is taking
piace without accompanying industrialisation to provide employment,

are closely tied with the problem of relative economic and soeial
development.

The other side of this problem is that a growing economy
requires rewards and incentives in the form of higher living stand-
ards, so that workers may feel that they have a stake in produecing
more. A worker is an economic force—a vital economic resource.
His capacity to produce more is influenced by his level of health and
edneation. These two aspects go to enrich human lives,

The machines, the mines and the factories and rising producti-
vity have no other purpose than to provide opportunity for the
healthy development and enrichment of human beings. A public
policy, when it provides for economic development at a high cost in
terms of health and material well-being, is unsound and unjust.
Any positive measures for social progress must include,

(a) Improvement of health and physical vigour,
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(h) Improvement of conditions of work and standard of
employment. |
(¢) Improvement of level of educational accomplishments.

In a truly humanitarian and democratic society Yoluntary action
is the most vital force for the pursuit and a‘ttamment of. such
measures. Government action financed by State 1s never a pru.narby
tactor in social progress. If people make efforts, no State ald 18
needed for any form of social progress.

Ergonomics or the study of the relatio.n between n‘lanh alnd 7h;(s)
working environment brings anatomy, physu.)logy. arhld psycho ogfsJC
the service of industry. The use of ergonomic principles can shorten
the time needed to carry out tasks, improve the healt.h of workmen,
and lessen fatigue, thus reducing the likelihooq of accidents. It also
increases productivity and shortens training time. Why not such a
subject be taught to all medical men?

Occupational Health—Industry’s Opportunity and Challenge

The world of occupational health as 1 have deseribed ‘is not small,
and it has a difficult but fascinating sphere. Occupa‘tlonal health‘
measures have not yet been placed on par with othe%“ safety measur.eb
and are not equally appreciated as aids to production or as a social
nbligation. Management, too, is often vague as to what it expects
of the medical department and by and large, has n.ot vet learned to
use the physician optimally. The medical colleges in the country do
not meet the future health needs of our nation. There are not enf)ugh
well trained physicians for industries or departments of occupational
health.

It is not too much to ask that health should rank in importa:nce
with other major features of the national economy, such as %ood
%L;pply housing, employment, education and industrial and agricul-
tural production.

We all are to some extent aware of the tre:nds in our populati(?n,
its composition and related matters; incregsmg urbapls'atlo.n with
local, regional and ethnic problems; increasing mc%ustrlahsatlon and
the need for sources of power and river valley projects; all these are
challenges to the occupational health administrators to plan to meet
their responsibilities.

Knowledge is Strength

“Among any people, disease and disabilities will diminish as
knowledge spreads.” This is not an ambitious statement; it seems
logical enough. Knowledge of the simple rules of physical- and
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mental hygiene certainly offers the strongest protection against
disease and the uscefulness of education can no longer be serionsly
questioned today.

The techniques of health education have now-a-days acquired an
effectiveness amply confirmed by experience and have become 1n-
dispensable tools in public health work.

Harnessing Social Sciences to the needs of Industrial Society

A distinctive feature of the industrial scene today is the recogni-
tion of the growing importance of the human factor and the increms-
ing interest in the application of social sciences to the needs of
industrial society. Though there is some scepticism about thoeir
applicability, it is worth realizing the possibilities of this kind of
investigation in the selection and training of personnel in industry,
in the adjustment of physical working conditions and in analysing
the relations between individuals and groups of people.  The contri-
bution of soeial seiences to the understanding of human refations is
at present largely potential.

The industrial physician of tomorrow will have o learn to re-
cognise the total social situation in which work people find them-
selves. Factory is not the only main focus of work. Industry is a
complex of interacting groups and individuals. The satistactions of
daily life are largely bounded by the rewards of work. And, so too,
the dissatisfactions.

It is said by industrial sociclogists that the degree of job satis-
faction and worker productivity results from three influences which
exist both in and outside the work plant. These are: (1) hiological
factors, such as, the nature of diet and health; (2) psychological
modes of adjustment, such as, withdrawal, compensation and ration-
alisation; (3) social relations, such as leadership, rivalry, co-oper-
tion and isolation. The worker can be fully understood by
recognising him as a bio-psycho-social organism. Thus, the basic
sciences which are concerned with the understanding of the worker,
are industrial physiology and industrial sociology.

Industrial physiology, as a scientific aid to industry, tends to
regard the worker’s health as a strategic commodity. The worker
is looked upon as a machine which must be maintained at peak
cfficiency. His health is considered vital to his personal happiness,
industrial efliciency and economic value.

Industrial psychology is the study of the individual worker and
his adjustment to the work.
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Industrial sociology is the youngest of the three basic sciences
to turn its focus from the worker as an individual to the worker as
a group member.

The time has now come when the development of the subjects of
industrial medicine, industrial psychclogy, industrial health in India,
should cast off its old skin and emerge out into a newer, mature
subject through a metamorphosis of its thought and line of action.

Whiting Williams had, as early as 1925, pointed out “unity of
life and labour in that the worker is a social organism and must be
viewed as a member of many groups, both inside and outside the
work plant.”

The meaning of Work and Occupational Health

Tt is not possible to discuss “Occupational Health” in any sati§-
factory way without considering the question of “work”. This 1%
because in order to understand the problems created by lack of
“health” (mental, physical and social well-being), it is essential to
explore the needs which work satisfies.

There are four fundamental needs. The pattern of the.se nee-ds
may be very uneven, with the importanc.e of each need varying with
experience of the individual. But it is important to remember that
these needs are continuous and they play a continuing and important
role in the life of the individual. First, there is the need for inter-
personal relationship. We all know that even a child’s dfzpendence
on his parents is for more than the satisfaction of his p.hysmal need§.
Likewise the need for food and shelter of a worker. is met by his
pay packet. But the future capacity of both the child and worlfer
for inter-personal relationship is dependent upon the degree to which
their need for a feeling of belonging is satisfied. This need of the
child is satisfied through two institutions in the society, the family
and the school. For the worker, the job situation is one of the major
sources of his satisfaction.

The second psychological need is the need for learning, challenge
or progress. In childhood, the chilfi i_s constantly .presen'ted a chgl-
lenging or a learning situation and 1F is easy tq §at1sfy this m.eed for
progress. Likewise, the worker to live a full life should continue to
be challenged, as it is through the meeting of challenges that we all
get our sense of progress. In the young, the satisfaction of thg nee.:d
for Jearning is easily met. Men see a need for continued learning in
order to progress in the job situation and work or employment can
satisfy this need in many different ways to different people. For a
worker that work may be the only situation in which he has a sense
of competence, therefore failure in meeting a new challenge may be
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very damaging to the individual's sense of worth, Thus, the same
iob situation may provide him the satisfaction of a need f{oy self-
esteem or may present threats and fears,

The third psychological need is for a sense of self-esteem which
is partly met with in the second need for progress. This means every
one of us has to have something to huild on, for a lack of personal
worth leads people to commit suicide.

The fourth need is a need for some social purpose.  Nobody can
live a completely selfish lite.  This need finds its major satisfaction
in the employment field.

Obviously, the satisfaction of one need may have to be at the
expense of another. But the fact remains that the denial of these
needs may well bring about tensions and the health problems and
inter-personal difficulties which creates tension in living. Now this
presents a challenge, particularly to those doctors in the mental
health field, as industrial health departments work with these people.

Let me repeat: the occupational health specialists are needed.
Millions of them will need to be working hard in the years between
now and 2000 A.D., when the world’s population will be doubled and
we must ponder on what that means to industry as a part of men’s
destiny. The social implications of two biggest post World War 11
controversies are growing population and health, technology and
food. They are already staring us in the face.

Today, more than at any time since the industrial revolution,
the human element is regarded as heing of paramount importance in
Industry. This is due in part to a growth of social consciousness,
particularly during the last half-century. 1t is also due to the
presence of economic events.

Newer Concept of Management Training

The problems with which management has to cope now-a-days
are becoming more and more complex and ever changing at least
from year to year. Ever-widening specialities, disciplines and tech-
nologies claim that management should know the basic principles of
their special field, because their result bear so much importance on
scientific management. As such management is confronted with a
multi-faceted set of demands from fields, such as, business and
political economy, psychology, physiology, social medicine, sociology,
scientific engineering, statistics etec. Sure enough, no manager can,
however, afford to ignore the principles of industrial physiology,
psychology, medicine, sociology, and ruin the success of his business.
The principles contained in these sciences may be useful generalisa-
tions only, and not the exact laws of pure sciences, and also may be
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stuhjeet to change to suit the varying circumstances, but the fact
remains that they are useful principles and must be adopted for the
Lenelit of business, the partners in the business are those unknown
mitlions, the consumers of the nation, for whose ultimate benefit
Lusiness exists.

The smallest definition of management is “the process of plan-
ning, organising and direeting the actions of a group of people in a
eiven working environment to achieve the desired objective of
production of goods”. In this broad aspect it is alike the fune-
tion of head of a family, a chietf of a tribe, a captain of a ship, a
weneral of an army, a ruler of a kingdom. And just as everyone
of them has to learn certain basic principles the ruler of a king-
dom learns from Kautilya’s Avthashastra, Chanakya’s principles of
Polity and Machiavell’s Prince, so also management has to seek
knowledge in such worthy professions as law, medicine, engineer-
ing, cconomies and sociology. The growing syllabus of any course
for scientific management stands witness to it. This has been
necessitated by the complexities of the neo-technic phase of the 20th
century.  The greatly widening field of technology is creating newer
intricate problems of new concepts of personnel and industrial
relations, social problems and problems of a Welfare State.

In the modern training and development of management,
narrower fields of skills and technical competence have given place
to training in ability to handle human relations, and human
nroblems of a technical age. He works with specialists in medicine,
law. sociology, engineering, technology, pure sciences, applied
sciences and research workers. He works as a part of a team
to occupy his place as a manager to shoulder his responsibilities.
Managements’ welfare work is not solely a question of “canteens
and concerts” hut a deeper understanding of human values at work.
Industry not only deals with economic man, but with family man,
spiritual man and man as a citizen.

With the continuous unfolding of sociology, psychology and
anthropology as aids to our knowledge in an industrial age, there
is real scope and purpose in health work as was never before.

Industry of the future, with its emphasis on automation,
cleetronie and chemical operations and nuclear energy, will continue
1o offer challenging work for the industrial physician.

During the last decade since independence we have made con-
siderable progress in social thinking and this has changed the
role of medicine in industryv. It has moved from one of industrial
surgery—to industrial hygiene—to industrial medicine—to occupa-

2
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tional health, which includes curative, preventive and administrative
medicine.  This field ix becoming wide and is still growing.

Responsibility of Physician to Patient, Communily and Industry

This triad of responsibilities of the doctor is evident in
workmen’s  compensalion  cases when  his responsibility is  not
confined to the patient, but extends 1o the community to the mem-
bers of the Workmen’s Compensation Commission, and to the
industry.  He executes these additional  vesponsibilities by pro-
viding medical testimony in courts,  The training and experience
of the average physician in industry or outside does not prepare
him for the complexities of modern Workmen’s Compensation
administration.  The hall mark of his professional competence does
not end with diagnosis of illness.  He must learn to evaluate injury,
to relate a purely medical condition to a bewildering variety of
non-medical factors; to prognosticate on the patient’s ability to
work after the injury has been treated: to particularise the condi-
tion of a worker in defail to permit compensation boards to make
o rupee evaluation of » tranma.

What Industry Expects from the Medical Profession

It is a co-operative effort in the expansion of interest in
industrial medicine, a knowledge and appreciation of the problems
of the industry in the employees of which doctors take personal
professional interest, a professional appraisal of the extent of
injuries, and a realisation that health insurance is designed not
to relieve the patient of all responsibility but to help only to relieve
the financial burden of his illness.

In a carefully planned paper, Dr. Gunn persuades the medical
man to realise and aceept his responsibility in the occupational
health programmes of an industrial community. He behoves them
to put the right hand of friendship forward, and be willing to
contribute their thinking to the medico-social needs of industry
and show that occupational health is their business.

Not all of what T have said can be accomplished even in a
decade if business and industry will not learn to realise and
shoulder the growing social responsibility and social obligations
which their trusteeship and management throw on them, for
business is not only for the owners but for the society as a whole.

Indian business has to become n part of the community in which

it operates. All business has a stake in the community and a
responsibility to it.
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Pandit Nechru while inaugurating the 4th Asian Regional
Conference in Delhi, the other day said that “in India and other
newly independent countries political independence had preceded
economic independence, while in Europe and United States the
reverse had been true”.

The wants of the people in economically under-developed
countries had become pressing before the means to satisfy them
wore available. Increase in production had become an urgert
consideration.

Government—any government—is not an end in itself. It
exists to serve certain human purposes. These purposes should
be enlarged—Iet none of us forget that labour problems are human
problems. The ultimate answers do not lie in the legislator’s ink-
pot or in the lawyer’s brief.

We must be faithful and wise stewards of the riches we have
inherite. We must imagine greatly, dare greatly, and act
ereatly.  For on what we do now, the future will depend—the
‘t'utm'e not only of our workers but of the subject of health. If
we do stand for both, we will again be asked to lead the cause
of occupational health.

I trust that you will take away from this IXth Annual
Conference of the Society new inspiration and information to
foresee your occupational health problems and to prevent them.

The common denominator of all I have said today is confidence-—
eonfidence not only in law or government but in one another, in free
men and free women, confidence in industry and workers.

My friends, when we have ccme so far we know we can go
tarther.



OCCUPATIONAL HEALTH INSTITUTES
L.eo Noro

Divector of the Institnte of Occupational Health, Helsinki, Finland.

“Occupational IHealth should aim at the promotion and
maintenance of the highest degree of physical, mental
and social well-being of workers in all occupations; the
prevention amongst workers ol departures from health
caused by their working conditions; the protection of
workers in their employment from risks resulting from
factors adverse to health; the placing and maintenance
of the worker in an occupational environment and to
summatrise:  The adaptation of work to man and of each
man to his job.”

Thi« definition given by 1LO WHO Joint Committee under Sir
J. Rhore’s chairmanship in the vear 1950 shows the broad concept
of modern occupational health. Thus occupational health work
requires specialised  knowledge in many ficlds, in studying their
relationship hetween work and health,  We have to know what kind
of health hazards could bhe caused by working conditions (physical,
chemical, biological, mental ete.). If we are thinking of modern
industry, we shall find hundreds of chemicals which might cause
occupational diseases among workers; we find abnormal hard physical
and mental stress, very often also among managers or leaders in
industry, commerce, politics, ete. We might find also poor nutrition,
poor heusing, bad human relations in work and at home ete. We
have to know how to prevent these hazards by technical, medical or
other means. We have also to know the physical and mental
demands of different jobs and the methods to guide a man to the
right job. Rehabilitation and resettlement of the disabled is also a
duty of a demoeratie social minded society—a task which requires
plenty of special knowledge.  Social security institutes and employers
need more and more objective assessment of working ability or dis-
ability. Here I have mentioned only some problems,

We cannot any longer solve all these problems without special
laboratories, instruments, equipment ete. We need hospitals to cure
sick people; similarly we need special institutes to solve nnmerous
problemns in connecetion with work and health—institutes which are
not hospitals but centres for preventive work among working popu-
lution as we have child and maternity welfare centres for children
and mothers.  Only a few of the working places are large, most are
small which never can have their own industrial medical centres.
For these, centralised institutions are required.
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The historv of Occupational Health Institutes is rather recent.
The oldest of them, “Clinica del lavoro” in Milan, Italy, is only 50
vears old.  During the last 30 vears however many similar institutes
have arisen around the world.  The size, administration, organiza-
tion and tasks of these institutes varies greatlv. In the following
list, most important types of them will be mentioned:

Diffevent types of Occupational Health Institutes—Laboratories
and Researel Uwits at present:

(1) Large independent institutes which cover the majority

of occupational health activities:

Clinica del Lavoro, Milan.

Zentralinstitut fir Sozial—und Gewerbehygiene, Berlin.

Institute of Occupational Health, Helsinki.

Institute of occupational diseases and occupational
hygiene—Moscow.

Institute of Industrial Hygiene, Zagreb.

(2) Institutes formed as a department of public health insti-
tutes or schools:

Department of Physiological and Industrial Hygiene,
All-India Institute of Hygiene and Public Health,
Calcutta.

Occupational Hygiene Department of Institute for folk-
hilsan, Stockholm.

Occupational Health Department of Central Institute of
Hygiene, Sarajevo.

Occupational Medical Department of Institute voor Prae-
ventieve Geneeskunde, Leyden.

Department of Occupational Medicine in School of Public
Health and Administrative Medicine, Columbia Univer-
sity, New York.

Institutes of Industrial Health, Universities of Cincinnati
and Michigan.

(3) Institutes connected with forensic and social medicine or
pharmacology :

Institut de Medecine du Travail, Lille, Lyon, Strasbourg,
Athens.

(4) Units formed as departments in universities or technical
high schools (universities) :

Institut fiir Arbeitsphysiologie, Zurich.

Institut Medicina del Lavoro, Naples.

Department of Industrial Medicine, Manchester, New-
castle. '
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(5) Laboratories or departments of industrial medicine or
hyvgiene in Ministrices (departments) of Health
United States Public Health Service, Departments of
Health in most States of the USA.
Sub-departmento de Higiene Industrial, Servicio Nacional
de Salud, Chile.

(6) Units formed as departments of Ministries of Labour:

Industrial Hygiene Department of New York State and
Muassachusetts,

Institutes in Oslo, Munich, Hanover.

Industrial Hygiene Laboratory of Ministry of Labour,
New Delhi, and Colombo

(7) State institutes in special fields of occupational health:

Bureau of Mines, USA.

Petroleum Institut, USSR.

(8) Private or semi-private institutes or luboratories of
foundations, industries, {rade unions, associations,
insurance organisations:

Industrial Hygiene Foundation, Mellon Institute, Pitts-
burgh.

I.G.L.W.U., New York.

Silikoseforschungsinstitut, Bochum.

Max-Planck-Institut tir Arbeitsphysiologie, Dortmund.

E.N.P.I institutions, Ttaly.

Philips’ Medical Department, Eindhoven.

Liberty Mutual Insurance Co., Boston, Mass.

(9) Occupational medical departments of hospitals:

Industrial Medical Department of Central Middlesex
Hospital, London.

Industrial Medical Department of London Hospital,
London.

Yrkesmedicinska Kliniken, Stockholm, Oslo, Copenhagen.

(10) Research units of Medical Research councils in Great
Britain, India, South Africa.

(11) Other institutes:

Rehabilitation centres (governmental, municipal, private).
Special institutes for industrial psychology, physiology,
industrial safety etc. :

Tasks and Organization of Occupational Health Institutes

From the definition of occupational health (as given above) one
can see that the concept of occupational health is a wide one. The
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work requiring specialized knowledge in many ﬁelds,——med.ici‘ne,
engineering, chemistry, toxicology, psychology, physiology, St&}tlSthS,
ete.  Also a close team-work between the workers in these dlﬂ"erent‘
spheres is essential. The tasks and organization of one type of
institute (based on the experience in Finland) will be discussed here
(see also the Third ILO WHO Expert Committee Report, 1957).

Functions of the institule

The main functions of the institute of occupational health should
be research, service, training of occupational health personnel and
education to the public.

Research N .
The research work performed by the institute can be divided into
two groups:
(a) basie research and
(b) practical research to meet national or local problems.

Basic research is, of course, already being carried out in every
country, and this activity should be followed by exchange of cc')rres-
pondence and literature with other institutes. Unfortunately inter-
national exchange of information in this respect is not easy due to
language and other difficulties.

For practical purposes, however, research on local problems.in
the country is of primary importance. The problems to be: studl.ed'
could be decided by the staff of the institute in colla.boratlon with
advisory committees of departments, or research pI'OJe.Ct-S could be
given to the institute directly by industry, hea]tlr.l authorities, factory
inspectors, trade unions, social security institutions, ete.

Service

It is dangerous for an occupational health institl.Ate to corzcentrate
solely on “pure science” at the expense of practlca.l service, _t}}us
getting out of touch with everyday probler.ns and losing .1ts position
as an instrument for the practical promotion (?f occupational health
in society. Such practical activities prov1de. numerf)us fresh
problems for research and keep staff in contact w1t}3 varying groups
of people, such as labour representatives, supervisors, engineers,
industrial physicians, private practitioners, personnfel managers,
safety engineers and inspectors at plants, social security personnel,
factory inspectors and the man on the job, ete.

Various possibilities for these activities are described under
«personnel”. They can be summarised by saying that an institute of
occupational health should be prepared to make av_ailable on request
its facilities, equipment, personnel and skills, to government author-
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ities, mf-muf_wmml and trade unions in oorder to investionte specifie
t)('('ll}‘)lltl“ll:’l‘l health problems and  give fechnical :l((‘\'i(.:;" /1'().1'“1;1(4!'
,\(-lul.nm.' ”1(' preparation of  oceupational health  legishation  or
regulations is a specially svitable field where “n in\'titlillih hei
governmental authorities, ‘ | o e

Training

. The institute of occupational Lealth should he the contre of {rai

ing and educadional activities in thix field in the mnm(rv ( '(l" " ill;‘i‘y:]:
Sh“”!(l be given not only in the institute itsvl/f"it is in.1|.mrl-u(llt wquv
to wive, .nssisi and promote the training ”llf;'i(lo .1}“. in\‘t‘“ t: .in
universities, technical and vocational schools (x{(,' 'l‘h-‘ '.nl.l“(“”,(,
should plaw or assist in the planning of teaching ,1)1-<)114';"1n1111((;' | h'\ )"11'0
the text-books required for different proups ])1‘(>(|ll(':' su ~fh,tl?'](;}t11 r
rr.mterial as moving pictures, filmstrips, .\'li(l;es cte (:1'11((-:" ihl-({llll'-:’_‘
h.on ur?q in“fomlution in occupational heulth z;,-(; u.]\,“ lrliV;,;l }(v,( 1;1}\,
kind of institute. with the purpose of promoting ﬁndlwtnuﬁn )\ nl
positive attitude to health work amony thvy work ( t -L 'd'l"(‘l
employers, engineers, politicians, ote. o o Hhemsere

”’I(' 1(‘21(‘hill ) i ' i

e g function of the insti

. . k Nne stitute cou Cidlivided i )
1()]]()Wll’1}! seetions: I divided into the

(@) To train shocialicte .
oo )(ht. ‘t.(un s}xu(thhts i occupational health work for
" rent duties, ineluding administration in ministries. health and
abour departments, factory inspection, medic nts

. o al departmenty in places
of employment, institutes, laboratorios ¢ place

associations, insurance organizati emplovers” and employees’
clations, Insurance organizations, hospitals ;s
services, cte. ations, hospitals, municipal health

This traini 5 i
sttt ﬁ(‘]:;:‘l{?}g ‘.shnuld hlu. given mainly in the institute, with
, xperience, and the toam s -onsi i i
B , ¢ team should consist of the following
—Industrial physicians;
—Jndustrial nurses;
~—Industrial hygiene
physicists;
——gcc.u;lmtmnul psychologists and physiologrists
—ocial workers specialivzi i ' e
ers specializing ip occupational health problems.

. (h) To give or assist in wiving basic
t'mnal health to all groups, interested in
important that as many groups k
ledge during their school or

and - safely  engineers, chemists  and

knowledge in occupa-
in these questions, Tt is
as possible should obtain this know-

promote the teaching in voc: study time. Thus the institute can
£ 1n vocational and technical schools and insti-

tutes by i

o grp;i?:;ntiate}?chers there or hy training them in these schools

: ching materialsy, textbook v ‘

ine Drepari , s, ete. Compulsor ses
pational health should be given specially in lvoca’ci)(,mc:lu:;:d
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technical schooly, institutes and universities, in medical faculties and
public health schools, schools of nursing, in departments of soclal
sciences in universities, ete.  Also occupational health aspects should
he added to general health education given in public and other schools.

‘(¢) To arrange refresher or special courses for the groups
mentioned in (@) above and other groups connected with occupational
or public health work such as factory inspectors, public health
officers, supervisors, members of safety and health committees, first-
aid personnel, vocational counsellors, etc.

Education of the public

The tasks in this field are: to provide general information by
giving lectures, showing moving pictures, distributing educational
and informative material, ete. in connexion with general meet-
ings and courses for employers, engineers, technicians, supervisors,
and trade unions.

This group of activities includes also articles in journals, broad-
cast talks and television appearances ete. for promoting the knowledge
of occupational health in the whole community.

The institute should also have close links with associations of
industrial physicians, nurses, hygienists, dentists, safety officers, etc.
In some countries the offices of such associations are located in the
institute, in which case the staff can easily assist as lecturers in
association meetings, arrange refresher courses, conferences and
keep personal contact with occupational health personnel doing field

work.

A professional journal published by the institute (often in
collaboration with the associations mentioned above) also gives
valuable information and education.

A good library, which also serves individuals and organizations
outside the institute, is an additional advantage.

Organisation and Liaison

Units required and their tasks:

To perform its functions the institute should have sufficient
personnel, equipment and space. The personnel could be divided into
several working groups or units according to specialty. In addition
to these units there could be separate units for research, service and
training, but often, especially in smaller countries, the individuals in
different units have to participate in all the functions mentioned.
In the following paragraphs the required units and their tasks will
be described. The necessary units should be: (The list of personnel
needed is given in Annex. 2.)
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(1) Medical unit.

This is of primary importance and should be available for con-
sultation in various medical fields. The tasks of this unit are:

(a) The diagnosis and treatment of occupational diseases;

(h) Pre-employment, periodical ‘and other health examina-
tions;

(¢) Health (physician’s) surveys at plant;

(d) Medical Examinations for workmen’s compensation
purposes ;

(¢) Post-mortem and experimental studies of occupational
diseases,

(2) Industrial Hygiene (and safety) unit,

The tasks of this unit, which is the responsibility of engineers,
chemists and physicists, should be as follows:
(a) The control in the plant of air impurities such as gases,
dust, vapours, ete. ;
() Temperature, humidity, noise, illumination, radiation—
measurement and control ete. ;
(¢) Analysis of Dbiological samples from the toxicological
aspect;
(1) Analysis of toxic or dangerous raw material used in the
work;
(¢) Planning of a technically healthy working environment.
In smaller institutes (see Annex. 2) industrial safety (accident
prevention) should alse be included in this unit.

(3) Physiological unit.

The unit should take care of research and its application
concerning : :

Physiology :

(a) The effect of different methods of work on the human
organism,

(b) The strain imposed by various jobs and the energy
required in their performance,

(¢) Nutrition of workers in different kinds of work,

(d) The best working methods (physiologically) in different
jobs, suitable working hours and breaks, working posi-
tions and other human engineering aspects,

(e) Physical fitness and functional tests of heart, lungs, etc.

(4) Toxicology unit,

Toxic effects of substances used in industry investigated by
animal experimentation, :

[ndustrial Hygiene Laboratory

INShTUTE OF OCCUPATIONAL HEALTH, HELSINKI, FINLAN

The Building.

'EERE B

Psychological Department
(Selection of Drivers)
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(5) Psychological unit.

This unit should handle the problems connected with occupa-
tional psychology and mental health in industry, as follows:
(a) Job analysis;
(0) Vocational guidance;
(¢) Job placement and selection of workers;
(d) Study of psychological factors in accidents, and the
human side of accident prevention;
(¢) Study of mental fatigue and its prevention;
(/) Human relations in industry;
(g) Scientific management, ete.

(6) Rehabilitation unit.

Most countries nowadays consider rehabilitation as one of the
activities belonging to industrial medicine. The organization of a
rehabilitation unit will not be too difficult when the above-mentioned
units are already in operation. We do not, however, mean a
eomplete rehabilitation service with surgical and medical treat-
ment, physiotherapy, vocational training etc. What is necessary
here is the arrangement for examination of disabled persons and
the planning of rehabilitation for them. This kind of activity
already exists in some countries but the work is usually carried out
separately from the institutes of occupational health, as for example
in Mexico and Norway. The tasks of this kind of unit are the
following:

(a) To assist the rehabilitation authorities, hospitals, non-
governmental organizations, social insurance authorities
ete. by examining disabled persons with a view to their
rehabilitation, and by establishing a rehabilitation plan
in which the necessary treatment is recommended, such
as medical treatment, prosthetic appliances, vocational
guidance and training, etc.;

(b) To promote research, training and knowledge of voca-
tional rehabilitation.

(7) Statistical unit

This should assist all other units of the institute with statistical .

advice and, in addition:

(a) perform statistical surveys and research into occupa-
tional health problems:

(b) develop and provide statistical methods in occupatibnal

health for different organizations, authorities, etc.;
(c) carry out statistical service for industry and others, for
instance concerning sickness absenteeism recording.
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(R) Education and promotion anit
This unit should
Gy develep and provide satety and health cducation, train-
ing and propagarnda in schools, canone warkers, super-
Visors. engineers, cafofy cneineors, safefy commitiees,
ote.

() prepave amd disteibote salety and headth (ilms, posters,
booklets: exhibits, slides and othep

(9) Safety unit

educational material,

~This unit, it it is not Joeated in o special safety institute, an
insurance  oreanization,  technical university  or in o a ministry
(department) of labonr, should cencreatly Tindt ity work to technie

al
daceident prevention in industry,

Hs tasks shoald he the following

() Rescarch work on the fechnicul anses of aceidents and,
in collaboration with the nsyvehological unit, the study
of human factors in accidents:

() Development of salety technique

in different industries
and oceupations;

(#) Development of suitable personnel safety equipment in
collaboration with physiological and industrial hvgriene
uhits;

() Colleet and  analyse accident,

statistics  and  develop
methods of reportine and

ecording accidents in colla-
boration with the statisticn] unit ;

(¢} Provide technical advice on safety methods at plants.

This unit could also be a part of the industrial hvgiene unit.

Collahoration with other social and medical fields

In its widest meaning, occupational health ineludes the appli-
cation of modern public health measures  and medicine to the
working population. To this end, occupational health workers
should alse know all fields of medicine and the institute should

collaborate closely with public health departments and those of
social and clinical medicines.

The health and working capacity of
also with factors outside the plac
of workers, the prevention of
accidents is extremely important. The following examples further
illustrate the importance of collaberation with different departments
in a public health ageney and institutes:

Medical care of problems of workers .- Department of Health or

of Medical Services

muan is obviously linked
» of work --thus, health cdueation
non-ocenpational  illnesses  and
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Health problems of pregnant women Department of Maternal
workers and infant care problems of and Child Health
women workers

Mortality in different professional Department of Vital Sta-
groups .. tistics

Prevention of common infectious dis- Department of Sanitary
eases and VD and tuberculosis .. Engineering or Environ-

mental Sanitation

Nutrition of workers and their Department of Nutrition
tamilies

Collaboration would be easier if the institute of occupational
health were located near a public health institute.

Other contacts deal with social insurance, especially accidents,
oceupational diseases, sickness and disability insuranc.e. The
diagnosis of occupational diseases and the medical, phyglolo.glca]
and psychological evaluation of invalidity, are tasks of tbe 1nst1tutfa,
but on questions of compensation the legal and S(.)cm-.economlc
aspects should also be studied. Thus ecollaboration with insurance
organizations is essential.

In addition to medical services the larger industries also have
many-sided social activities—for example, housing projects ‘for
workers, canteens, physical education, sports and other recreatllon
activities—and here collaboration is also needed with social ‘servwe
agencies, social science institutes or departments in universities and
other institutes or organizations.

In the diagnosis and treatment of patients collaboration with
different hospitals is important, particularly if the institute. has no
medical specialists on its staff or no ward departmen.ts of 1t§ own.
By sending patients suffering from Var%OllS occgpat.lonal diseases
for diagnosis and treatment to other clinics, the 'n‘lstltu.te promotes
knowledge of occupational medicine among physicians in general.

The results of research as well as other experiences in the field
of occupational health could be used also for the improving <.)f saf(?ty
and health legislation, and from this aspect too, collaboration with
departments of labour and or health is important,

Administration
Personnel

Personnel requirements to fulfil the tasks of an institute as
detailed in “organization” depends of course, on how many of the
recommended units are set up. It will be seen that an attempt has
been made below to list the perscnnel required in three different
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types of occupational health teams— A illustrates a basic team, B
a rather more comprehensive team and
central institute of occupational health.

a complete team for a
This list also gives some

idea how to start and develop an institute of occupational health.

PERSONNEL REQUIRED IN THREE DIFFERENT TYPES OF
OCCUPATIONAL HEALTH TEAMS

Unit Team A
| Medical Physician(s) (trained
i occupational and
public heahthy
Consultants n
Rontgenology  and
Dermatology
Nuirse(s)
Seeretary(s)

2. Industrial hygiecne  Engineerand chemist
(both  trained in
occupational health)
Laboratory techni

cians
Secretary

3. Physiological

/ Consultant  in
toxicological

occupationat
physiology

4. Psychological ... —_

Team B

Industrial physicians

Industrial nurses

Consultants  in
Rontgenotogy
Dermatology
Otology
Ophthalmology
Psychiatry
Gynaccology

Nurses

Secretarvies

Industrial hygiene
engineer
Industrial hygiene
chemist
Laboratory techni
cians
Secretary(s)

Occupational
physiologist
Toxicologist
Laboratory
technicians
Secretary

Occupational
psychologist
Assistant

Team €

Industrial  physicians

Whole or  part time
spectalists in
Rontgenology
Dermatology
Otology
Ophthalmology
Psychiatry
Internal Medicine
Gynaecology
Orthopaedies a nd
surgery

Consultants  in - other
special branches of
medicine

Nurses —
tndustrial, poli
clinice, laboratory

X-ray, visiting and
other
Social (med.) workers
X ray and other
technicians
ChautTeurs
Office  and  service

pers. (secretaries,
typists, assistant
nurses, cleaners
ete,)
Industrial hygiene
engineers
Industrial hygicne
chemists
Industrial hygicne
physicists

Laboratory technicians
and helpers

Secretaries and other
oflice personnel

Occupational  physio-
logists  (med. and
others)

Toxicologists

Chemists
Laboratory technicians

Office personnel

Psyg‘hologists
Assistant personnel
Office personnel

Unit

n

. Rehabilitation

6. Statistical

7. Health education

&. Industrial safety ...

9. Administration
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Team A

in unit 2)

Secretary

(Safety engineer

Team B

Consullant in
rehabilitation
problems

Consultant
statistician

Part-time  health
cducator

(Safety engineers
in unit 2)

Secretary and
clerical staff

Team C

Med. rehabilitation
officer

Vocational counsellor
Psychologist

Social worker

Assistant  and  office
personnel

Statisticians
Assistant and  office
personnel

Health educators

Safety engineers
Assistant personnel

Chief of the institute
(physician)

Secretaries

Financial director

General personnel —
cashier, bookkeeper,

typists, kitchen
staff, janitors etc.
Librarians and
assistant
Photographers
Technicians for
technical workshop
Chauffeurs

THE SPACE REQUIRED FOR A RATHER COMPLETE
OCCUPATIONAL HEALTH INSTITUTE IS AS FOLLOWS:

1. Medical

department

Policlinic (out-patient clinic) :

(1) Examination/consulting rooms for physicians

(2) Rooms for nurses
(3) Offices for secretaries

(4) Files
(5) Rooms for physiotherapy
(6) Waiting room for patients

(7) X-ray department
(8) Clinical laboratories

Ward department.
nearest hospital, where 5-15 beds should be reserved for occupa-
tional diseases, observation cases, etc. in an area of 4-5 million

inhabitants.)

2. Industrial hygiene department

2-5 laboratory rooms

Offices

(This department could also be in the
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-

Physiological-toxicological department

1-3 biochemical laboratories

Room Tor function tests

Animal Liboratory

Animal house

special rooms (elimate room, low-mund high pressure rooni,
etel)

Oflices

4. Psychological department
2-3 examination rooms for individual testing, ete.
Test auditorium
Special test room with psycho-technical equipment
Oftices

9. Counselling department for disabled persons

4-5 oflices for personnel

6. Statistical department
1-3 oflices
I room for equipment

7. Health education department

[-2 offices

8. Safety department
2-1 oflices

9. Administration department
Ollices
Kitchen and cafeteria for personnel
Central heating, Lwundry, st,m'e's, garages, ete.
Technical workshop
Librury
Auditorium
Exhibition hall
Apartments for janitors, nurses, ote.

The equipment needed in an institute of occupational health
has heen listed by Mr. Bloomfielil (1) in his paper (mentioned in
reference.) A recent complete list has also been published hy the
Occupational Health Institute of the University of Mi('hiqun,‘ Ann
Arbor—Eneyvelopaedia of Instrumentation for ln(lustriul.H,v;:iene.

In these two papers, however, cquipment for a psyvehological
department is not mentioned. This equipment depends on the kind
of research and psycho-technical tests to be performed and varies
considerably. g
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Administrative structure

Administrative syvstem of the institute, of course, depends
greatly on local conditions. Because the problems of occupational
health interest many authorities, asscciations and organizations of
different kinds, it is generally felt that these interested groups
should be represented in the administrative system of an institute.
It is believed too, that the independence and impartiality of an
institute is useful in promoting collaboration between groups hold-
ing perhaps different opinions, such as employers and employees’
organizations, health and labour authorities, etc.

Following chart gives a typical example of the administrative
structure of an occupaticnal health institute.

ADMINISTRATIVE STRUCTURE OF
A TYPICAL OCCUPATIONAL HEALTH INSTITUTE

(Ministry  (department) of
health

Ministry  (department) of
labour o

BOARD OF MANAGEMENT — Representatives from— ¢ Mmatry Sec(fr’i%j“‘mtm) of

Employers’ central organi-
zations

Employees’ central organi-
zations

(Public health administration

Public health school and
)\( medical faculty
LPhysicians’ organizations

HEAD OF INSTITUTE — Scientific Council of
Advice
Factory inspection

Technical University
Medical department in
. ! industry
Representatives from < gocia| Insurance institute
Employers’ pnd employees’
tepresentative

COLLEGIUM Faculty of social sciences and
(Directors of departments) psychology

ADMINISTRATION
DEPARTMENT

MEDICAL DEPT. — Advisory Committee

PHYSIOLOGICAL i
DEPARTMENT — Advisory Committee

PSYCHOLOGICAL
DEPARTMENT — Advisory Committee

OTHER DEPARTMENTS — Advisory Committee
The advisory councils or committees are very important for an
institute for the authorities, organizations and those in the field.

On the advisory committee the members chosen should have expert
knowledge of practical problems in the field.

3
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An advisory committee for an industrial hygience department

should include representatives from:

(«) Factory inspection

(h) Safety department of a big industrial establishment

(¢) Safety department in an insurance company

(d) Air conditioning engincering

(¢) Hlumination engineering

(f) Nois¢ prevention engineering

() Physies (especially X-ray and radio-aclivity)

(i) Analytical chemistry

(i) Technical management of a firm

(/) Trade union representative working as a safety man

. These representatives can give valuable help in planning
investigations and are also in a position to put into practice the

ideas emanating from the institute.
Finance

Finances of an institute depend on the administration, and are
taken care of by the authorities or organization which own or direct
the institute—for example, a university, ministries of labour or

health, insurance organization ete. Experience in many countries

has s:hown, however, that if the finances of an institute are totally
provided by the governmental budget, its activities are not always

flexible. It is important that the bulk of an institute’s income

should be regular and reliable. It should, however, be emphasized

that lo.cal conditions greatly influence this financial arrangement.
If the institute is not governmental, as is recommended above, and
many organizations may be associated with the administration of
the institute, the following sources of income are possible:

(1) The m.'eatest part of the income, which has to cover
expensive basic research, training of personnel, equip-
ment and instruments, library ete., should be b;xqe(l on
regular funds—for example, fundg emanatingh from
sta’.te/ government taxes or from social insurance insti-
tgtlons. Because occupational health services are
('hrected towards the working of insured population, it
is onl.y r}atul'al that sickness and accident insurance
?rgamzatlons would take great interest in keeping
Ltil:at;iet(l. p;;‘i‘;“mb?}?zthy, thus  diminishing sickness
ponefts. They ight, ther:efore, participate in the

£ ol an Institute. This kind of financial arrange-

ment already exists in Leyden, Holland and also the ISSA

has made recom .

) commendations to i . .
. 5 its is

connexion. s members in th
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(2) (a) Gifts and bequests from industry, insurance organi-
zations, trade unions ete., especially for basic
research work;

(D) Subsidies for special research projects from indus-
tries and industrial associations etc.;

(¢) Fees for service work, examinations and surveys
from employers, insurance organizations, govern-
ment or municipal organizations and clients and
patients themselves;

(d) Special allocations from associations or foundations
all members of which pay yearly subscriptions to
the institute, then receiving its services at reduced
fees or at gratis.

(8) Subsidies from international bodies such as United
Nations, ILO, WHO, or national foundations.

The Institute of Occupational Health, Helsinki, Finland

In Finland we started this kind of an institute in 1951. The
task of this institute is to “safeguard and promote health of the
working man or woman in all occupations.”

Finnish industrialists, considering the basic value of health in
production, founded in year 1946 an occupational medical founda-
tion to promote the research and teaching of occupational health.
This foundation was reorganized in 1951. At present the Board of
Trustees consist of 15 members, 8 of them are nominated by govern-
ment and they represent Ministries of Health, Labour and Social
Welfare, State University, State gocial insurance institute and
technical university. Seven other members represent private
agencies such as employers’ central federation, trade unions’ central
association and central organization of private insurance companies.
Thus all important circles which should be interested in the health
of working population are represented in the administration of the
institute and co-operation has been good.

The Institute itself (30,000 cubic metre building—staff 155,—
appr. 200 laboratory and office rooms — library — 2 auditoria —
exhibition hall) serves the whole country (Finland: Total area
130,085 sq. miles, total population 4.4 millions. Occupational
distribution; Agricultural population 42% ; industrial 42% ; other
occupations 169 ; Biggest industries; Metal 100,000 workers, wood-
paper 70,000; textile clothing 52,000).

The functions of the Institutes are:
1. Research
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2. Training of occupational health personnel and education
of public
3. Service
Departments are:—

1. General for administration, statistics and investigation
centre for disabled persons (planning or rehabilitation).

2. Medical  (policlinic— 20 physicians
important specialities, ward department
Functions as central clinic of oeeup

representing  most
for 35 patients), which
ational diseases, as health centre
for 100 places of emplovment representing most important trades
in society and as a clinic for assessment of working capacity.
From this department health surveys are made into industry and
other places of emplovment.  Also some mass-examination methods
are used such as X-ray, sight screener and audiometer,

3. Industrial hygiene—One engineer and three chemists
studies  working environment (ventilation,
radiation, gases, dusts, etc.)

illumination, noise,

4. Psychological (8 psychologists) is for mental health work
at places of employment, vocational guidance, job

analysis, selection
of workers, etc.

5. Physiological (4 physiologists) is for the study of effects
of the human organism at different methods of work, best working

methods in muscular work, cardiac and pulmenary function tests,
physiology of sports, ete.

Teaching activity is growing all the time. In 1957, approxi-
mately 1,300 teaching hours were given to approximately 4,000
students, to medical students, students of technology, nurses,
industrial doctors, engineers, social welfare workers ete.

The number of visits in policlinic has been 25,000—30,000, the
number of mass X-ray taken in industry 35,000—40,000 yearly,
sight-screening examinaticn until 1958 approximately 200,000 in
different occupations ete.

Annual budget of the institute is approximately 140,000,000
EMK appreximately 2,000,000 Indian rupees—from which govern-
mental subsidy is 18/ and the institute jtself charges 829 as fees
of services made to industry, state

and communal agencies, insur-
ance institutes ete.

This institute has been planned for Finnish circumstances and

during its existence the every day demands have shown the way
how to develep it. We have noticed in my country that this kind

of institute is fundamental to safeguard and promote the health of
manpower.

9
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As a basic industry, the foundry industry occupies an important
place in the economy of any country. India, too, has a highly
developed foundry industry though it has not vet received adequate
attention as regards the working conditions and the health status of
its workers.

The Indian Labour Year Dock, 1951-52 (Govt. of India, 1954)
enumerates only 21,400 workers in the foundries from submitted
returns. A little censideration shows however that the number of
workers actually engaged in this occupation must be several times
more. At present, the total number of foundries in India is estimated
to be about 1,500. According to a survey carried out by the Foundry
Industry Panel appointed by the Engineering apacity Survey
Committee (Jalan 1955), the total number of cupolasg in India is
estimated at 1,600. Of these 600 are of the medium size and the rest
are of small size. Assuming that number of men employed on u
medium sized cupola is about 500, while the number engaged on a
small sized cupola is about 100, the total number of workers engaged
on the 1,600 cupolas at present would not be less than 4,00,000. In
judging the right place of this industry however it has also to be
remembered, as pointed out by the Foundry Industry Panel, that at
present these cupolas work on an average of 10 days a month only
with the result that the existing capacity of the industry is idle to
the extent of nearly fiftty per cent. The various development and
expansion projects contemplated under the Second Five-Year Plan,
will in the near future considerably increase the demand and volume
of castings in different spheres and will inevitably lead to a corres-

ponding increase in the extent of foundry employment, which may
thus wellnigh reach a million mark.

Whether from the economic or the employment point of view, the
foundry industry and occupation thus take its place on a par with
other major industries of our country and a full and comprehensive
investigation into the environmental and health conditions of those

engaged in this important occupation is a priority problem in the field
of industrial health.

An exploratory study was therefore undertaken to bring out a

few highlights of this problem. The investigation is not claimed to

*Induéffiél Health in India, Series 5.
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As will be noticed from subsequen.t description of Fhe
foundry operations in the various factories stgdli(;ll, theocr)lclcuzatflgx
bristle,s: with a number of health problems. 'f ese,1 zted o
could be taken up for investigation, the rest being merely n

be exhaustive.

future reference.

Investigation

is i igati All were
Si oundries were selected for this mvestlgatlo.n. -

situa?;; gn the vicinity of (‘alcutfa and er{lploy;adthtrozl (2);)a0 Z8(;0
workers depending on the producFlon capacity 0l e 3 I;trenét};
hether medium sized or small sized. The emp qymenb renst
rlvormally varied with the market dgmand f.or castlntgsnt utAlIxrihge
the period under review it ren{amed fa‘urly con:.a . A ne
foundries were engaged in small sized casting o‘pera 1or‘1s p odueing
boiling pans, sanitary ware, rain water and drainage pipes, 3

sleepers, ete.

Except for the office which was house(.i in brick-built. build}i}ngs‘,

al foundry work was carried ou? in ('zorrggated iron sheds.

EIEI}T ;‘;Cfis:re fairly large and the day-light 1llum1nat19n and ventllatlog

in erAnost cases were fairly satisfactory. Except for i’;lze ;)aﬂ;igzazrils

maintenance staff, all the wo;;ker;sﬂ:vere eﬁgfz:fztli é)r; ?wpto ; ras Th(;
ies worked throughout the wee ! M. ¢ M.

rcra}:iflzz;tg;erations were however confined to ori{ly. f(;}lil d;ﬁlez; :::Sk

in the larger foundries and only two dflys a wee g}l fe S aler wer(;

Prior to actually starting this investigation all the foun rte-; . an(i

visited by us to ascertain the nat.ure of thg foundry (;‘c(;;lpa' io and
locate the problems for future investigation. The following

i ri i ndries
description of the various operations as car ried out in the found

investigated.

Description of the Foundry Operations

The principal steps in the manufacture of ferrous castings are

as follows: . — ” in
(a) The preparation of moulding material: is dcons 8 sare
conditioning the sand from which subseql{ently moulcis an .corfstar
prepared. The sand may be prepared in .large .ba chei in hit};
mixers using fresh sand and certain othgr ingredients li te grapt ;
and powdered bentonite to serve as binders. Before hetzhac uad
preparation of moulds or cores, the w.orker.may als? prepare the san
by fine screening, the ingredients being mixed by hand. .

(b) Core and mould making: The cores are made by intro-
ducing the sand into either metallic or wooden moulds. They afxrg
then baked in the so-called drying chambers. :l‘hese are low rof(i) ed
ill-ventilated brick chambers with only an exit hole and are fire
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overnight with coal-fire. The core-maker enters the hot chamber
periodically to keep the cores there for baking or to remove them
after baking. The cores are allowed to cool, seraped to remove loose
sand and are then used in preparing the moulds,

Moulding is done by embedding a metallic or core pattern in
sand when after removal of the pattern, a hollow mould or shape is
left in the shape of the casting desived.  In preparing the moulds the
workers handle the sand manually.

(¢) Pouring: 'The molten metal that is poured in the moulds
is prepared in a cupola into which pig iron, scrap iron, lime-stone
and coke are charged from the top. When the metal is ready for
casting, it is tapped from the cupola, gathered in a ladle and trans-
ported to the pouring area manually by the worker. For collecting
the charge the worker has to approach to within 5-6 ft. of the molten
stream issuing from the cupola, thus every time exposing himself for
5-10 minutes to intolerable high temperatures. The ladle together
with its contents of molten iron weighs as much as 20-30 1bs. and in
the foundries we studied some of the pouring operations were carried
out ag far away as 150-250 ft. from the cupola. As the transport of
the hot metal to the pouring site and its subsequent pouring into
moulds are done manually in all the foundries, these processes natur-
ally involve heavy physical strain on the workers concerned.

(d) Shake out operations: The sand which encloses the

mould is immediately removed, the hot castings are taken out and
stacked in the store section.

(e) The cleaning and repairing section: The castings are
transported to the cleaning and repairing section where excess sand
and metal are removed. Most of the sand is removed from castings
by scrapping; women workers being usually employed for this
purpose. Remainder of the sand and excess metal are usually
removed by various operations such as friction against iron brushes
on a rotating wheel, stationary grinding, chipping or burning.

Job Classification

No classification of the jobs of workers could be conveniently
made for the purpose of this study. After a survey of the work it
was found that except for a few workers, mostly women engaged in
the.cleaning and grinding sections or in the core-making sections, the
majority of the workers were engaged in the moulding sections of
the foundry. Each moulder usually engaged a couple of assistants
of his own and the group shared in turns all the work from prepara-
tion of rpoulds to pouring the molten metal, shaking out and cleaning
the castmgs. On the two days of the week when casting was done,
the mornings were usually spent in preparing the moulds, the latter
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half of the day being employed for the pouring operations, removal
of the casting and stacking them in the store house. The rest of the
week was spent in cleaning and sand conditioning operations. On
the basis of these observations, it was felt that categorization of the
workers on the basis of the types of job would be misleading. It was
therefore decided to study the different operations with reference to
the hazards involved and gather only an over-all picture of the health
status of the workers concerned.

From the observation of working conditions already mentioned
earlier, it appeared that the major health hazard to the workers
would be exposure to dust, gases like carbon monoxide, exposure to
high and extremes of temperatures, heavy work and physical fatigue.
As a preliminary and for reasons already stated, it was decided to
study the dust problems followed by an X-ray check-up to ascertain
the chest effects of dust inhalation, if any. A preliminary idea of the
heat exposure of the workers involved was also obtained, primarily
with a view to plan a more exhaustive study on this aspect later on.

Field Studies
(A) Thermal Environment in Foundries

A survey of the thermal environment in the six foundries was
carried out to assess the heat stagnation inside the workshed and the
heat load on the workers. A constant source of tremendous amount
of radiant heat in each foundry is the cupola which gives out the
molten metal for casting. Also, all castings prepared from molten
metal remain hot for a considerable period of time after the pouring
operation and contribute to the heat factor. The tin sheds of all
the foundries, heated directly from the solar radiation, also help in
the accumulation of a great deal of heat inside as there is no proper
ventilating arrangement to prevent such heat stagnation. This
source of radiant energy, while less important in winter months,
must acquire a special importance in a tropical country specially
during the hot summer months.

Measurement of environmental warmth in all the six foundries
was carried out once during the summer and monsoon months (April
to October) and again during the winter season (November to
March). The following observations were taken:

(a¢) Dry bulb temperature and wet bulb temperature with
Sling Psychrometer;
(b) Globe thermometer temperature and
(¢) Cooling time of unsilvered dry kata thermometer (130°F
to 125°F).
Observations were taken in each foundry at different sampling
points once in the morning between 10 A.M. and 12 noon, and again
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in the afterncon between 2 P.M. and 4 .M.

The following sampling
points were chosen:

(i) Near the cupola, at a distance of about 4 fi., which is the
usual position of the workers for collecting the molten
metal in their crucibles:

(ii) Different sites in the shed where the casting operation is
going on, and

(iii) General observations where no casting is taking place.

Air temperature, relative humidity, air velocity and effective
temperature at cach sampling point were computed from these
observations. The average of all these measurements in the six
foundries gives us seme idea of the (i) diurnal and

(ii) seasonal
variations in the thermal conditions,

Results

A brief summary of the findings from the preliminary survey is
given in table I. The table gives the average value of the environ-
mental factors frem the six foundries during morning and afternoon
and also in the hot (April to October) and cold (Novembeyr to March)
seasons. In most of the foundries casting operation and hence the
running of the cupola takes place in the afternoon. Thus the thermal
environment should be warmer in the afternoon.

The average air veleeity as observed from the dry kata readings
(130"F to 125°F) was found teo be between 20 and 30 ft. per minute.
The effective temperatures werve therefore calculated with an
average air velocity of 25 ft. per minute.

Discussion

The table shows clearly that near the cupola and casting
operations there is considerable variation in the thermal environ-
ment during the day, the afternoon observations being much higher
than the morning observations, both during the hot and cold seasons.

Though the general observations do not show any significant
change in the thermal environment during the day, there is a consi-
derable variation in the hot and cold seasons. Thus while the

average dry bulb temperature during hot season is 93°F, during the
winter months it is around 80"F,

The average effective temperature during the hot season
throughout the day is about 85°E.T. which is much above the limit
of comfort range i.c., 80"E.T. The picture is a little different during
the cold months. In the morning when there is no casting, effective
temperature is 74°E . T.,—well within the comfort range—but in the
afternoon it increases to about 78 to 82°E.T. We may therefore
conclude that while during the winter months, the thermal environ-
ment is not very uncomfortable, in the hot season the workers have
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to work under conditions of severe thermal discomfort. MoreoYel‘,
it will be evident from the globe thermometer readings which often
shoot up to more than 110°F, that there is considerable radiapt heat
exchange near the cupola and casting operations, thus helping the
accumulation of heat inside the work shed.

These interesting preliminary findings have thus indicated a -
need for a more comprehensive study in this aspect and the authors
hope to present the results of this subsequent study, at present in
hand, at a later date.

(B) Environmental Dust
Collection of samples:

The number of sampling points were decided upon by a prelimi-
nary visit to each foundry before the actual collection of the samples.
The number of samples collected at each operation depended on .the
nature, frequency and dustiness of the operation. Wherever possab_le
a few samples were taken at various points in the factory t(? a'scertam'
the general nature of the environment before work. A minimum of
three samples was collected at each operation in each foundry.. The
samples were collected at different hours of the day both in the
morning shift as well as in the afternoon shift. They were also
taken during the two half-yearly periods—November to A.pr}l ar}d
May to October, to ascertain if there is any seasonal variation in
concentration of the dust.

The standard technique, employing the midget impinger, was
used in collecting the samples for determinations of dust concentra-
tions. Every attempt was made to secure representative san}ples
from the breathing zone of the worke1js at various opex:atxons.
Samples were also taken at various sites in the foundry during 'Fhe
working hours to ascertain the general level of dust concentration
at those points.

A number of samples of the moulding and core sands as well as
settled dust were also collected and subsequently analysed for free
silica.

Method of Analysis:

The standard light field technique using a sedgwickrafter 'cell
and whipple disc was employed for the purpose of dust enumer?t}on.
Double-distilled water was employed for diluting the original
samples as well as all other work connected with dust counting.
Blank determinations were carried out frequently and also with every
fresh lot of samples to keep a check on the dust-free quality of the
distilled water used. Scrupulous cleanliness was maintained through-
out the work so that the blank count never exceeded more than 6
particles per microscopic field.

-
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The determination of free silica in the settled dust and the raw

material samples, was done by the modified phosphoric acid method
(Durkan, 1946).
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Table II

Dust concentration in the six foundries according to operation
(Millions of particles per cubic foot of air)

No. of Sid.

Operation Samples  Maximum Mean -+ Deviation Minimum
General, before work 26 80 4-8 + 161 26
Grounding 1 616 29 + 14-92 117
Moulding 15 360 16:0 -4 10-21 58
Pouring 29 306 119 4 695 54
Shake Out 39 570 23-5 + 11-81 82
Cleaning of
castings 18 480 28-8 4 13-09 84
General, after
work 20 2149 10-8 -+ 5-01 36

Table II gives a summary of the maximum, minimum and the
mean concentrations of dusts found during the course of various
operations in these foundries. It will be noted that before the work ‘
actually began, the concentration of dust in the working environment
ranged from about 2.6 to 8.0 million particles per cubic ft. of air
with an average value of 4.8. None of the factories investigated
had any dust suction device and this is reflected in the steadily
increasing levels of dust concentrations in the factory as the work
progressed. Thus the mean dust levels during the working hours,
for the moulding, pouring and shake out operations were 16.0
million particles per cubic ft. of air, 11.9 million particles per cubic
ft. of air and 23.5 million particles per cubic ft. of air respectively.
While these represented the average dust levels near these opera-
tions, the workers actually engaged in these operations were exposed
to much higher concentrations. The concentrations of dust very
close to the breathing zone of such workers were found to be as high
as 57.0 million of particles per cubic ft. of air during the shake out
operations; 36.0 million particles per cubic ft. of air during the
moulding and occasionally as high as 30.6 million particles per cubic
ft. of air during the pouring operations.

Table III

Percentage by weight of free silica in the settled
dust samples from different operations

) No. of Free silica content by weight
Description Samples Range Mean + Std. Deviation
Sand mixing operation 12 27-6 — 33-3 289 + 1:53
Pan moulding 18 259 — 36'5 31-0 + 2-85
Pipe moulding 10 352 —364 353 + 0-38
Cleaning of castings 8 10:7 —337 26-1 + 9:48
Core making 4 28-8 — 30-5 . 29:6 +

073

General mean 30-1
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Table 1V
Concentration of dust in terms of free silica particles in
different operations
(Millions of particley per cubic foot of air)
St
Operation Muaximum Mcean i Doviation Mininuan
General, before work 24 14 048 0-8
Grinding 18-S ] 4-48 REN
Moulding 10-8 4-8 3-00 -7
Pouring 92 30 100 l-6
Shake Out 171 70 2:0) 25
Cleaning castings 14-4 86 393 PAN
General. after work 66 32

150 11

It is also to be noted that due to the absence of any dust control
measures, the general dust levels throughout the factory for some
hours after the work remains much higher than before. Thus while
the average mean dust level in the morning before work was only
4.8 million particles ver cubic ft. of air, in the afternoons it rose to
a4 mean value as high as 10.8.

In the absence of any effort w
all the workers work without
inevitable that the workel
heavy concentration of

hatsoever at dust minimisation, as
any respiratory protective device, it is
s of these foundrieg should be exposed to
dust particles. While it was not possible
for the authors to undertake detailed particle size measurements, it
may be mentioned that in a similar study carried out in the American
Foundries in Hlinois, U.S. (Federa] Security Agency, 1950) it was
found that 90 oy more of all the particles were three microns or
less in size being thus well below the limit of five microng prescribed
for dangerous silicious dusts. On a priori assumption therefore it
would appear that the incidence of silicosis amongst the workers
engaged in these factories should be considerably high,

The safe limit.of ex

posure to silicious dusts has not yet heen
definitely determined.

Since the free silica content in certain areas
rials may he more than in others, the permis-
sible limit will vary with the actual free silica content of the dust.
It has however been considered a good practice to keep concentrations

of highly silicious dusts within 5 million particles per cubic ft. of air
(Johnstone, 1948) .

In the actual evaluation of the

degree of hazard in the working
environment of the foundries under

investigation, it has therefore to

\be 88
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.
. et h gt ) - (}
be remembered that the foundry dust is a composite -mixture Ofﬁs'ﬁ,’.,'

AT N U vy )
various materials both inorganic and organic, free &h;a'“bmng @?Ey
a constituent of the mixed dust so formed. thdgme‘nt based on e
total dust count of such a composite is therefore liable to be n‘l.la-
leading unless it is equated in terms of its dangerou's. compo?ent, vglz.,
the free silica content. To decide upon the relative n.leut of 1i
working environment in these foundries, the cor}centratlons of 1dESd
actually found in various operations have therefore been calculate
in terms of the free silica content of the air borne dust.

Table III gives the free silica content as.per.centage by Wte‘lghf
of the various samples of settled dust collected in dlfftlerenthopera lonat.‘
Table IV presents the dust level in different operations ln. termst}(:
the free silica content, these values being calculated acc_’ordmg.;c.o ‘.:
formula for composite dusts recommended by the National Silicosi
Conference (Mine Safety Appliances Company).

i
The free silica content by weight of the samples of settled dust(y

from various operations ranged from about 10.7 percenf1 to %89(51
percent, the mean average being about 30.0.percenfc. The set ”
dust from the moulding operations had the highest free percentag
by weight of free silica with an average of 35.5 percent.,

It will be noted from Table IV that even when rec?xlculatfe((ii uosrl
the basis of its free silica content filong, the concentrajclons 0 -
particles during the various operations in these. foundrles;~c were o
above the maximum prescribed by the National Cf)n .erenlcle o
silicosis as safe for continuous exposure. However, }Cn a o
foundries under investigation, the actual foundr.y operatlons e
carried out under very tall and open corrgga.ted tin structures, e
resulting good ventilation. The natural dllutlon‘ fac’For thustoI()ief On;l
in favour of the workers and as a consequenc.e it will bedno e . rthe
Table IV that the mean general copce.ntratxon of the (;18(11: 1nf ;
environment after work is well within the recommended safety
practice.

The exposure of the workers to the dust during .the act_ual
operations is heavy, going up to almost 18.5 million particles during

i —
>
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&~

N

t

x
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v
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grinding and 9.2 to 17.1 million particles per cubic ft. of air during

the moulding, shake-out, pouring and c!eaning-operations re§peclt:-
ively. Exposure to such high concentration of dExst should serlous y
jeopardize the health of the work.ers con.cerned with enhanced p;*o a(i
bility of high incidence of silicosis, specially amon.gst t.hose emp c;ye

over long years. The redeeming featL}re of the situation as ex1sk¥ng
at present is the fact that the foundries concerr.led are nf)t wor még'
at their full capacity. -Only in two out of the six foundries sjcudle 1,;
the operations of moulding, p(_)uring and shake-out were carried ou
six days a week and lasted on an average of three hours a day. In

4
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the remaining four, this work was confined to only two days a week.
The resulting reduction in the total period of exposure consequently
reduces the total absorption of the silicious dust and may thus exert
a beneficial influence in lowering the incidence of silicosis or chest
diseases in these workers.

(C) X-ray Diagnosis

For a comprehensive study of the effect of foundry work on the
health of the workers, it would have been best to undertake a complete
medical examination of the workers. Though a large number of
workers complained of various respiratory troubles specially cough
and pain, such an examination could not be carried out for more than
one reasons. In the absence of the necessary executive authori’y,
hoth the management and the workers are far {rom willing to co-
operate, because of a fear that any adverse findings would spell
trouble for them. Further, the workers being engaged on a piece
rate basis are naturally averse to undergo a detailed examination
involving much time loss and hence loss of production and earnings
for them.

A quick X-ray check-up was about all that could therefore be
arranged. In evaluating the effects of dust, a chest rontgenogram
is an important tool. While it wag fully appreciated that for
differential diagnosis, medical procedures such as physical exami-
nations and sputum studies are essential, it was considered worth
while to have only an X-ray survey because it enabled us to single
out those with abnormal chest pictures so that they could be submitted
to more thorough examination, later on. Even then suspicion and
superstition could not be entirely overcome and after considerable

persuasion only about 50 percent of the workers volunteered for an
X-ray check-up.

A Mobile Mass Chest X-ray Unit was used for the X- ay survey.
According to the nature of the work carried out, the workers
examined were classified into four categories:

(1) Moulders: Consisting of those actively engaged in the
operations of moulding, pouring and shake-out:

(2) Fitters:” Engaged in maintenance-shop fitting the cast-
ings and grinding:

(3) General: Engaged in transport and cleaning of the
castings;

(4) Miscellaneous: No definite occupation but engaged in
general foundry work including transport and cleaning

of castings, charging the cupola and conveying coal
depending on the needs of the hour.
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Based on the general characteristics of the rontgenographic
shadows the results of the X-ray surveyv are classified into:

(i) Positive cases: Cases of positive pathology with definite
lung fibrosis;
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(i) Suspicious cuases - Cases with abnormal seatiered shadow
markings of the Mines and probably of positive patho-
logy hut requiving additiong] check-up after some time
for confirmation :

(1) Normal cises: Coves with normal lunge marking.

Table V presents findiys el the Yoray sevey for the individual

Factories.

Because of the limitation of the examin

ation already remarked,
and the fact that before any definite

conclusion can he drawn, it
would be desirable to have petukes of the Xoray of the workeis
concerned after a lapse of six months to a year, it cannot be claimed
that all the cases of ronteenagraphic pulmonary marking mentioned
or doubtful positive pathology in the
table are necessarily cases of silicosis, Further, in o dusty occupa-
tion specially where the workers are exposed to silicious dust, the
cases of uncomplicated silicosis are usually rare. There is a tendency
and this is specially the case with workers with long exposures to
such dusts, for tnhercular lesion Lo be super-imposed.  However,
since the essential aetiological factor in such cases is the dust inhala-
tion of the subjects concerned, it may he expected that in contrast to
uncomplicated tuberculosis, the incidence of such cases will show a
progressive increase with the duration of exposure i.e., years of
service in the dusty occupation. It will be noted from the data
presented later that the incidence of cases of positive pathology in
our investigation increases in » like manner with the years of
occupation in the foundry industry and is also significantly higher
for this particular group of workers in contradistinetion to that for
comparable groups of workers in other occupations not involving
exposure to such dust. There is thus a strong presumptive indica-
tion that the cases of positive pathology reported in (he present
study are those of silicosis.

as cases of positive pathology

Table VI
Percentage incidence of cases of positive pathology in

foundry workers by occupational groups

No. of All cases of 4 of occupational
Occupational Group workers pasitive pathology Group
Moulders 259 22 85
Fitters RO 4 S0
General 186 4 21
Miscellancous 80 2

12



Table VII.

Percentage incidence of cases of positive pathology in foundry workers by duration of service.

f

Service in years

Service in years

i
t

Service in years

%5 of service
group

of

No. of No.
cases

workers

°4 of service
group

of

No. of  No.
workers cases

00 of service |
group

cases

No. of  No. of

workers

Occupational
Group

over 20

10-19

35.50

31 11

10.00

90

138 1.45

Moulders

0.00

18-10

0.00

55

Fitters

28.50

8.00

cl

0.64

154

General

11.10

0.00

49 2.00

Miscellaneous

28.00

14

9.40 50

15

159

396

All workers
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Table VI presents in a summarised form the conclusions drawn
for the data presented in Table V. Since all the workers are exposed
to dust to some degree, cases of positive pathology occur in all the
occupational groups studied. There is however a close correspond-
ence between the degree of exposure and the incidence of cases of
positive pathologv. Thus while the incidence of such cases amongst
the moulders who are most severely exposed to the silicious dust is
as high as 8.5 it decreases in the order of 5.0%, 2.1% and 2.5
in the other three groups whose dust exposure is less.

Table VII gives an analysis of the incidence of cases of positive
pathology in the workers in relation to their duration of service.
The workers have been distributed in 3 service groups viz., 0—9
vears, 10—19 years and over 20 years. It will be noted that the
rercentage incidence of the cases increases in all the occupational
groups with the years of service in the foundry occupation. The
correlation between the frequency of cases and dust inhalation is also
further corroborated by the fact that the increase in the incidence
with duration of service is relativelv much higher for the group of
moulders who are heavily exposed to dust than for the other three
groups.

Table VIII

Incidence cf cases of positive pathology in a few
industries around Calcutta.

Workers No. of cases of positive

Type of Industry Examined pathology. 9% Incidence
Tobacco 1047 22 241
Engineering 2857 76 2:6
Jute 1248 33 26
Safety Match 1035 30 29
Foundry 605 32 53

Table VIII brings out another point in support of our presump-
tive assumption that the cases of positive pathological chest findings
reported in this investigation are those of silicosis or silico-tuber-
culosis rather than of uncomplicated pulmonary tuberculosis. Our
Mass Chest X-ray Unit has been engaged for some years in a
systematic chest X-ray check-up of different industrial groups around
Calcutta. When the findings of previous study (Rao and Banerjea:
1953) are compared with those in the present investigation, the
accelerative role of the dust inhalation in the foundry occupation in
the causation of these chest cases becomes all too obvious. Thus
while the percentage incidence of cases of positive chest pathology
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in the present study was ax high as 5.3 percent, it was 2.6% lor
the engineering industry, 2.6°7 (or jute industry, 2.9 for the

wafety mateh indastry and 2 170 for the tobaceo industry,

Sumamary and Conclusions

Findings of the environmental investigation in six
around the city of Caleutta arve veported.
the charvactey and concentration

foundries
Data is aresanted to show
of atr-borne and settled dust oceur-
ring during the various opevations in the foundries.  Resulis of o
chest rontgenographic study have alse been included.

The survey shows that during the actual operations like mould-
ing, pouring, shake-out and cleaning, the workers are exposed o
much higher dust coneentration than is normally aceepted as safe
practice.  The various fuctors operating in favour of the workers
have been discussed. The vrontgenographic examination of voluntecers
showed that the percemage of cases of positive pathology amongst
the volunteers was 5.3 pereent. Sinee unhealthy  workers are
naturally more apprehensive of the findings of such an examination
and hence more likely to avold or refuse it, the incidence for all
workers may have been higher than amongst the volunteers.

The need to protect the workers of these foundries from dust
inhalation is thus definitely brought out.  This problem is however
not easy to solve. While installation of adequate exhaust ventilation
would be the meuasure of choice according to the accepted modern
safety engineering practices, practical considerations rule out the
possibility of a ready acceptance of such recommendation, as the
outlay will involve considerable expenditure for the management.
All the foundries investigated were engaged in small castings like
boiling pans, sanitary fittings, weights and measures and the work
is carried out in a scattered fashion spread over an extensive area.
Further they are owned and run by small-seale proprietors. The
installation of an exhaust ventilation system of suflicient dimension
to cope with all the operations seattered over such a wide area would

be expensive and would constitute a heavy financial burden on the

managements concerned. By a suitable application of the principles

of dilution and diffusion, much can however be done to minimise the
concentrations of dust as they occur at present.  Better ventilation
of the work place can be ensured by installation of wide windows
and openings. This would promote better natural ventilation and
help further the diffusion and dilution of the dust. A few air
blowers, installed at suitable points, would not only help the same
purpose hut would also considerably mitigate the heat load on the
werkers thereby rendering the environment more comfortable and
congenial to the workers. Finally, frequent moistening of the floors
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and the sites where the dust is likely to settle, would considerably
decrease disturbing the settled dust from constant to and fro
movements of the workers and thus go a long way towards further
lowering of the existing dust levels.
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NEWS—

Dr. €. Ko Ramehandary, Seeretary General of the Second Asian

Conference of Occupational Health to be held at Caleutta in

November, 1958, huas informed us of

the following details

about the programme of the conference,

< to 100 p.m.
1o 5.00 p.an,

to 4.00 p.m.

Progeamme

14th Friday 900 w.m
230 p.m.

15th Suturday 200 pam.
5.00 pan.

I6th Sunday 9.00 a.n.

11.00 a.m.
230 pom.

17th Monday 9.00 a.m.
2,00 p.m.

I8th Tuesday 8.00 a.m
(2.30 p.m.

19th Wednesday 900 a.m

to 1.09 p.m.
to 4.00 p.m,

to 1.00 p.m.
to 7.00 p.m.

1o 8.00 p.m.
to 5.00 p.m.,)

1o 1.00 pom.
.10 400 p.m.

. 10 5.00 p.m.

by 12,30 p.m.
L1 4.00 p.m.

“

B

2.30 p.m

6.00 p.m.

20th Thursday . 8.00a.m
21st F‘rizlay’ 9.00 u.n'1
) 2.00 p.m

22nd Saturday —‘Visit to « Centre of Heavy

23rd Sunday — Symposium on Oceup

L Business meeting of the Asian Committee of
/ACON.

| Registration of Delegies
{ Inauguration of the Conterence

T Induguration of Scientific Sessions,

‘>I’upcrh by Leaders of various Delegations —
Problems and Oceupational Health Service

J I our country.

Visit to places of interest in and around

Screntific Sessions
Caleatta.

Visit ta a Rubber Factory
Symposium on Occupational  Health,
J problems in Rubber Industry—DUNLOPS

7 Scientific Sessions

J Garden Party to Delegates

Visits to lute, Fertilizer and Shoe factories

Symposium on Social Services in relation to

}Businc» Mecting of ACOH
Occupational Health Problems,

industry — JAMSHEDPUR

ational Health aspects ol Heavy Industry,

LIBRARY FOR THE MADRAS BRANCH OF THE S.S.L.M.

The Library of the Madras Branch of the S.S.I.M. was
inaugurated on 24th Sept. '58 by Dr. V. R. Thayumanaswami,
Director of Medical Services, Madras, at the Simpsons Medical

Centre, Madras.

Mr. P. V. Viswanathan, Chief Inspector of Factories,
Madras, spoke on the occasion on “The Organization of Indus-
trial Health Services” with special reference to his experiences

during his recent study tour in the United Kingdom.

Dr. Thayumanaswami who presided over the meeting
emphasized the role of doctors in preventing diseases and
hoped that the Library would prove beneficial in disseminating

knowledge of industrial medicine to doctors.

Dr. C. M. Ramakrishna proposed a vote of thanks.
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With Compliments from :—

INDIA PISTONS PRIVATE LTD.,

SEMBIAM, MADRAS-11.
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INDIA’S
LARGEST

Manufacturers of Tyre Rubber

|

I Qur Annual production of CAMEL BACK

(Tyre Tread Compound) enables motoris,
o cover 400 crores of miles.

CAMEL BACK

(Tyre Rubber) and other
Tyre Repair Materials

RUBBER ROLLER

for Printing Presses, Textile Mills
& Tanneries

|
|
i RUBBER GLOVES
!
|

Acid & Alkali Resistant

LATEX FOAM

Cushions & Mattresses

CAB TYRE

for Rickshaws, Jutkas, ctc

CHAPPAL SOLES

Shoe heels & Half soles

EXTRUDED & MOULDED

Rubber goods (Synthetic & Natural)

Madras
Rubber Factory

Head Office:
2, Errabalu Chetty Street, Madras- |,
"Phone: 4352 & 4357

Factory & Works :
Tiruvettiyur, Madras-19. *Phone . 55229.

Brariches Phona No. Branches Phons No.

Bombay 34522 Trichur 258
Bangalore 2829 Mangalore 151.A
Caleutra 24-3806 Nagpur

Delhi Viiayawada
Kottayam 373 Ofavakkot

Kozhikode 709 Coimbatore
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NOTE TO
SUBSCRIBERS
AND
ADVERTISERS:

All

communica-
tions  concerning
subscription to the
Indian Journal of
Industrial Medicine
and also advertise-
ment in the Journal

should be address-

ed to: -

The
BUSINESS
MANAGER,

3, Haddows Road,
MADRAS-6.
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Branches:

BANGALORE 3 OOTACAMUND % TIRUCHIRAPALLI
SECUNDERABAD
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