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The Legacy

Sir Thomas R ] Ward, k.
C.LE, M.V.O.
President 1920

The Institution was formally registered on 13 September 1920 in Madras under Indian
Companies Act, 1913. Necessary permission was later secured to establish the Registered
Office at Calcutta. Sir Thomas R ] Ward, Inspector General of Irrigation in India
[Inspector-General of Irrigation, India. (Retd. Jun 1921)], who was the Chairman of
Organising Committee of 'Indian Society of Engineers', became the first President of The
Institution of Engineers (India). His tenure was curtailed due to his retirement from India.
He resigned and was succeeded by Sir Rajendra Nath Mookerjee who took over as the
Inaugural President of the Institution on 29 November 1920.
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Sir Rajendra Nath Mookerjee
K.CILE.

President 1921-22

The Inaugural Presidential Address

I desire in the first place to express the thanks of this Institution to Your Excellencies for your
presence at this our inaugural meeting. [ venture to infer from Your Excellencies’ acceptance of
our invitation to attend this meeting and His Excellency the Viceroy’s consent to sign his name
on the roll as the first Honorary Member, that Government considers that the Institution is
meeting a national need of high importance by uniting in a single body all classes of professional
engineersin this country.

The Institution of Engineers (India) which came into being on 13th September, 1920, is the
result of a general desire of those engineers in India who are members of the great parent
Institutions in England, the Institutions of Civil Engineers, Mechanical Engineers and Electrical
Engineers, to forma which corporate body should safeguard their interests, provide means of
exchange of views on professional engineering matters and a medium for expression of
authoritative opinions on engineering problems of public interest. Local Associations of
engineers in India have been in existence for some time, but the need for a strong central body
was brought out in the report of the Indian Industrial Commission. The idea took definite shape
under the guidance of Sir Thomas Holland at a conference which took place in Calcutta early in
1919 and the first provisional constitution was then drafted. Since then those who were
responsible for organizing the Institution have worked assiduously to bring about the desired
result and have now overcome all the difficulties which stood in their way. The difficulties have
been greatand one of the greatest has been the size of the country and the length of time taken to
consult prominent engineers in all parts of India. It was recognized that the Institution to fulfil
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its functions must take full advantage of the work already done by the various local associations
and make it possible for them to preserve their independent existence while obtaining close
attachment to the Institution. It is to Major Willis that we owe the device now included in the
Articles of Association by which the relations between the Institution and its Local Associations
is to be defined and it will, [ believe, be agreed by all that this will, on the one hand, provide for
the continuance of a vigorous individuality in the Local Associations, assisted when required by
the influence and organization of the central body; while on the other hand the Institution itself
will derive strength from its connection with the various local bodies which now exist and
otherswhichitishoped will arise in the course of time.

I wish to lay special stress on the all-India character of this Institution and the fact that its
membership is designed to include all professional engineers of whatever particular branch,
irrespective of race and creed, colour or political views. Its representative nature can be clearly
seen in the of the first Council. composition It is in the highest degree satisfactory that our
Institution has been brought into being with the blessing of the three great parent Institutions
of Great Britain. It is our earnest hope that government will further assist in establishing the
status of this Institution by lending their influence to obtain a Charter of Incorporation such as
has been granted to one of the great engineering institutions to which I have referred. India has
owed much to her engineers in the past, and I confidently predict will owe a still greater debtin
the future. As an Indian, I should like to take this opportunity of acknowledging the spirit of
comradeship and cooperation in which British engineers have extended the hand of fellowship
to their Indian colleagues. We, Indian engineers, are the gainers by this association, and we must
make itour duty to see that participation in its interests is to the advantage of this Institution.

I beg Your Excellencies to consider the present assembly and for what it stands. Never before, [
think, have the Viceroy and the provincial Governor been present at such a gathering of
engineers. Those who are present today are representative of all parts of India and of every
branch of the engineering profession: engineers who have designed and constructed our
railways, who have conceived and executed vast irrigation projects unequalled throughout the
world, and who are responsible for our electric installations and our water works, drainage,
roads and buildings, and for the erection and working of the great industrial and engineering
workshops of India. They are the servants of the great public interests, whether controlled by
Government or by commercial people, and they attain a common object by methods, of which
the principles are the same, however diverse may be their application. Even in this country
sheltered from the strife of war, it has been demonstrated what the world owes to engineers,
and most of the troubles that were experienced here, were due to war conditions interfering
with engineers’ working requirements. On the other hand, the engineering profession showed
how, in spite of insufficient and make-shift equipment in many cases, it was able to produce
large quantities of articles needed for war purposes many of which no one had ever before
thought could be made in India and at the same time to carry on engineering works of public
importance under conditions of very great difficulty. To engineers difficulties appear only as
obstacles to be overcome.

India possesses its own peculiar engineering problems, largely due to the seasonal character of
its rainfall, rendering agriculture precarious without irrigation, and hydro-electrical schemes
impracticable without storage. Further problems arise from the vast area covered by the Indo-
Gangetic alluvial and from the Deccan trap, by the unequal distribution of coal, and the absence
ofnavigableriversin the peninsular area.

The development of the material resources of India has hitherto been retarded by the slow
progress which has been made in establishing engineering industries in this country. In recent
years, the commercial success which hasp attended the operation of modern blast furnaces and
steel works has opened out a big field for further development in metallurgical industries of
every kind, in which so far very little has been done. The manufacture of machinery in this
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country is still in its infancy and the big textile industries like those of jute in Bengal and cotton
in Bombay are greatly hampered by reason of the fact that their base for the supply of
manufacturing plant s still 6,00 or 7,000 miles (about 9700 or 11300 km) distant. There is not
the least doubt that the longlead which Lancashire obtained in the cotton industry and Dundee
in jute, is due to the very close connection which exists between the mills and the engineering
workshops where the plant for these millsis designed and manufactured.

Gentlemen, India has for the past three quarters of a century been a country in which some of
the greatest triumphs of Civil Engineers have been won—triumphs, perhaps, too little
appreciated by the world, owing to the unostentatious manner in which such works have been
conceived and carried out. But an equally magnificent field is open to the electrical and
mechanical engineers who are beginning to show their quality in the great hydro-electrical
schemes, some of which have just been completed, and others just starting, connected with the
industries of Bombay and Calcutta, and the coal fields and mining areas. They have done enough
to show that they are worthy successors and comrades of engineers like Sir James Wilson, Sir
John Benton, Sir Bradford Leslie, Mr] R Bell and a host of other capable and gifted engineers who
havebeen orare at presentin India.

While recognising the debt which India owes to Engineers, we have to give a high place to their
work in constructing and maintaining the great system of railways, which not only encourages
and stimulates intercourse between widely separated communities and races but also links up
the great commercial and industrial areas of the country and provides the means whereby the
effects of periodical scarcity are averted, raw materials are brought to our industrial centres and
manufactured goods are distributed to the consumers. The railways of India form an asset both
real and potential, the like of which is possessed by no other Government. By the wisdom of
those who laid down the railway policy of the past, the State, that is the people of India, have
become possessed of these great railways which have costbetween 100 and 400 million sterling
and which while performing their proper function as means of communication, bring in a
steady annual income to the Imperial Funds. It is well known that a forward policy in railway
developmentis necessary if the industrial, commercial and social needs of the country are to be
satisfactorily met, and on railway engineers will fall the task of designing and carrying out the
railway extensions and improvements of the future for which itis hoped the necessary financial
arrangements will be made.

Itis hardly too much to say that the whole industrial development of India in the future depends
on adequate provision being made for improved transportation facilities; and the special
railway engineering problems of India will consequently be amongst the most important with
which this Institution will be concerned.

The material prosperity of India will be greatly increased if more efficient use can be made of its
vast stores of subterranean water. This is essentially an engineering problem which will
certainly be solved if it is seriously and continuously worked at. The final result is hardly likely
to be the productofa single brain but may be arrived at by a process of evolution.

State socialism is more prevalent in India than in any other country, as evidenced by the State
ownership of railways and canals, of forests, of much of the land, and by the creation of such
State monopolies, as salt and opium. India can make good its claim to local autonomy by,
amongst other essentials, providing for the effective control of its industries and its engineering
activities. Our new- government involves an expensive administration, which makes it all the
more vital that the resources of the country must be adequately developed. India abounds with
immense natural wealth and, given cooperation between all political parties, is a country with
unlimited industrial possibilities. The development of a nation’s resources depends upon the
exploitation of the forces of nature and natural products by skilled engineers. Industrial
progress is only possible through engineers, supported by adequate financial power, and this
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newly formed Institution will prove a powerful and effective organization to promote the
efficiency and training of Indian engineers, without which the unrivalled resources of India
cannotbe developed to the same extentas in the more advanced parts of the Empire.

India to-day is in urgent need of an adequate supply of practical engineers. Indians and
Europeans are alike beginning to realise that the development and salvation of Indian
industries depends upon the training of expert engineers in India. The newly awakened interest
in engineering in India is due to the realisation of this fact, and only now is the value of science as
a means of promoting the success of industry beginning to be realised. With the rapid advance
of science applied to industry, the importance of engineering training becomes greater and
greater. Full and adequate means of obtaining a practical and scientific education is a most
important factor in achieving national and economic success. Itis of the utmostimportance that
those who are in any way concerned in the development of Indian industries, should take the
matter of practical training of engineers in India into their serious consideration. We engineers,
therefore, in addition to the actual practice of our profession, are also actively interested in the
training of the rising generation in India. In Bengal we are grateful to His Excellency Lord
Ronaldshay in as much as, during the past two years, a great step forward has been taken in this
direction by the Government of Bengal. But much remains to be done and I hope that this
Institution will keep alive the interest of the profession in this important matter, and lend its
supporttoall well considered efforts to improve the training of Indian Engineers.

A very important function which it is hoped that the Institution, with the approval of the
Government of India, will shortly undertake is the work which is required in India in
collaboration with the Engineering Standards Association, which has done so much to
prescribe and promulgate throughout the Empire a definite system of British Engineering
Standards. It is hoped that the Council of the Institution will be entrusted with such portions of
this work as are peculiar to India and that this will result in valuable assistance being given to
the cause of standardization in all branches of the profession.

Though the Institution is a non-political body, it must largely interest itself in administrative
and economic questions and its members should be in a position to assist the State and local
administrations such as City Corporations, District Boards and Municipalities in respect of
industrial activities and engineering schemes for water supply, sanitation, electricity, railways
and district roads. It is desirable that engineers should exercise a more effective voice in the
administration of the country than has hitherto been the case, and with their specialised
knowledge and experience they should not be content with representation in the Councils by
men outside their own profession.

Such, Your Excellencies, are the objects for which this Institution is formed and such will be the
work the members of the Institution will have to do. This Institution will, I confidently hope,
grow with the advance of time and keep pace with the industrial expansion of India and, by its
work, stand firmly established in the confidence of the people and the respect of the world. A full
member of this Institution will be entitled to add the letters MIE (Ind) after his name, which we
allhope in time will come to be considered as the proudestaddition that an engineer in India can
add to his name. This distinction cannot be obtained by favour or money. It can be held only by a
qualified engineer and earned by meritorious and distinguished work.

Under the patronage of Your Excellency’s Government, this Institution cannot but be productive
of great good. Not only will it go to promote esprit de corps in a most necessary profession, but it
will encourage engineers—civil, mechanical and electrical— whose work lies in more distant
parts ofthe country to meettogether periodically.

The founding of this Institution has come at an opportune moment to show that all who are
followers of the great science of Engineering in all its branches are labourers in a common
cause, thatall are united in applying the forces of nature to the service of man, to making life less

The Institution of Bngineers (Judia) @



The Legacy

laborious, safer, more productive, more effective and happier. The day is not far distant when
engineering questions of public importance will be referred to this Institution for advice and
will be settled by its decisions.

For another reason too the founding of this Institution is opportune. It forms a bond of union
between Indian and European Engineers by reason of their common task and traditions as well
as their community of interests. The most enlightened Indians and Europeans both recognise
that the hope for industrial India lies in hearty cooperation. India is now taking the first great
step towards the goal of National Self determination, and it is a happy augury that in the
founding of this Institution Englishmen and Indians stand side by side, hand in hand with the
masonic grip of fellow craftsmen to showthat they, who tyle the Lodge of Engineering Progress
in the East, are ready to share with their Indian brother engineers, the glorious task of securing
the country against famine, of increasing the value of its resources by improved
communications, of harnessing its water-falls and of turning its wealth of raw materials into
finished products and bringing contentment and plenty to its teeming millions. Enthusiasm,
firm resolution and a keen desire to justify our position will help us to work together. Science
and art are the great means of making social union, and their modest and silent work
contributes to bring harmony between diverse nations amid the din of political strife.
Gentlemen, with this happy union of art, science and races I foresee the brightest future for our
Institution and may the inauguration by His Excellency the Viceroy today be an omen of a
continuous career of success.

Before resuming my seat I consider it is my duty to make my personal acknowledgments on the
occasion which has brought us together today. I am painfully sensible that I very inadequately
fill the chair which I occupy, yetI can honestly say that I have never waivered in taking a keen and
active interest in the progress of engineering science in India. No recognition of efforts of mine,
which I'have ever received from Government or from the public, has given me so much pleasure
as the high compliment you have paid me in electing me your President—an honour which was
generously and spontaneously bestowed by you. I find it beyond my power of expression to
thank you adequately and I say with all sincerity that there is no institute or association to which
Iam prouder to belong than to this INSTITUTION OF ENGINEERS.

It is now my proud privilege and pleasure to invite Your Excellency to inaugurate the
INSTITUTION OF ENGINEERS (INDIA).
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Sir Rajendra Nath Mookerjee—a Brief Profile

It is historical inevitability that the Institution had elected Sir Rajendra Nath Mookerjee as its first
President who is remembered for creating a heritage of applying ‘force of Nature to the service of
Man’ Sir Rajendranath was born on June 23, 1854 in a typical middle class Bengali family. He lost his
father when he was only six and was compelled to give up studies as he was to look for a job to
support his family.

A chance meeting with Mr Bradford Leslie, Chief Engineer, Calcutta Corporation, earned for him the
contract for the entire extension and plant maintenance work at the Municipal Waterworks at
Palta, north of Calcutta. He then joined Thomas Acqu in Martin and through him the firm of
contractors secured a number of important assignments for urban water supply in the country.

He got the work of building a wide network of light railway links with important railheads in as
many as five states. This network of railway link approximately covered 475 km of railway track
and immensely benefitted India’s rural economy ensuring communication with the Indian villages.

In1927, the Martin & Co acquired the old established’ engineering firm Burn & Co and launched into
the field of Civil Engineering and building construction. Under the able guidance of Sir Rajendra
Nath the Company’s fame as a pioneer firm of architects and builders quickly spread across the land
and even overseas. Within less than twenty years of its birth, the Company earned the prestigious
structural and civil engineering work of the great ‘Victoria Memorial, which is ranked as one of the
world’s finest architectural achievements.

Sir Rajendra Nath was elected Sheriff of Calcutta in 1911 and honoured with a Knighthood in the
same year. In 1922, Sir Rajendra Nath was conferred KCVO (Knight Commander of the Victorian
Order) for successful execution of the Victoria Memorial Building. |

Earlierin 1916, the Government of India set up the Industrial Commission with Sir Rajendra Nath as
a member. Later Sir Rajendra Nath acted as the Chairman during the absence on leave of
permanent incumbent Sir Thomas Holland. The idea of setting up a central organization of Indian
engineers was mooted in his mind at this time. At last his deream came true.

On September 13, 1920 the Institution of Engineers (India)came into being and Sir Rajendra Nath
becameits first President on November 20,1920.

Sir Rajendra Nath breathed his last on May 15, 1936.1t was less than one year earlier that the
Institution was granted the much awaited Royal Charter. Sir Rajendra Nath’s dream became a
reality.

Though not physically present, Sir Rajendra Nath has been ever- living with the Institution. We hear
his ‘footfalls’ when we repeat the words he delivered during the inaugural address. ‘The day is not
far distant when engineering questions of public importance will be referred to this Institution for
advice and will be settled by its decisions’

The death of Sir Rajendra Nath at the grand old age of 82 was, however, a great loss to the
Institution. A memorial fund styled ‘Rajendra Nath Memorial Fund’ was opened and generously
subscribed. A marble bust of Sir Rajendra Nath was erected in the Institution Hall in 1940 and
unveiled by Maharajah Srish Chandra Nandy of Cossimbazar on February 27,1941.
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Lt. Col. G. H. Wills
C.LE, M.V.O, R.E.
President 1922-23

Presidential Address

GENTLEMEN,

Your Council in their wisdom have elected me as President of your Institution for the coming
year.

In so doing they have conferred on me a very great honour; and you, members of all classes of
the Institution, have endorsed their choice by the generous applause with which you greeted
the notification of my election by our Council. I thank you all most heartily for the great
compliment paid me, and assure you that so far as in me lies I shall strive to prove myself worthy
ofyour trust.

Later, when the Institution has reached a more mature stage, you will doubtless find that it is a
pleasant luxury to confine your election of Presidents to men of outstanding attainments. Such
men—and among them I include our two past Presidents—at this period of our corporate life
must be an almost unattainable luxury, as their energies are all necessary in the economic
progress of the country, and it would be wrong to ask them to sacrifice their scanty leisure to the
careful, slow, constructive work—with the necessary trial runs and (we hope) no more than
very occasional and minor breakdowns—which will ensure that our Institution shall be an
efficient, enduring and improving machine.

Later you will be able to honour these outstanding engineers by electing them as Presidents;
and they will be able to honour the Institution by accepting the high office, knowing that they
hare to their hand a mechanism which is in good running order in all its parts and only requires
their general supervision and guidance.
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I succeed to a very distinguished man in our late President— Sir Rajendra Nath Mukerji—and it
is my great regret—for the sake of the Institution—that his multifarious and very important
other duties have prevented him from presiding over us for another year as he might have done
under our constitution.

As you know, gentlemen, his work on the Railway Commission took him on a long visit to
England and deprived us of his personal guidance for a substantial part of his term of office. ButI
can testify from my own experience—and my friends on the Council. who have been in closer
touch with him than [, will  am sure bear me out that his weighty counsels, his large views, and
his real interest in our Institution during its first year—a very difficult period—have been of
inestimable value to us.

We regret the termination of his year of office; but that regret is tempered by the fact that his
retirement therefrom is, inter alia, due to the necessity—as a public man—of accepting the very
important post of chairman to the Committee on the Howrah Bridge. In this work he will be
associated with others of ow Council—in fact I believe I am right in stating that every member
butone ofthat Committee isa member of our Institution.

Atthis point it may be of interest if [ expand a little the Annual Report which you have just heard
read. Thatreport only deals with what has happened before the 1st September last— the end of
our Institutional year. Since that date there have been notable developments.

Aspecificrequest from the Engineering Standards Committee athome has been addressed to us
regarding the revision of the specification for steel rails. A committee is in process of formation
to deal with this matter, to which Government will appoint certain representatives. This work
will be pushed on as fast as possible consistently with thorough work. As you will readily
perceive, it is a matter of great importance to the steel industry in this country as well as to the
railways that a sound working specification should be arrived at as early as possible. It is
probable that the headquarters of this committee will be on the other side of India since it is on
thatside thatthe steel works are situated and are always likely to be situated.

Then the formation of another committee to draw up a standard specification for Portland
Cement for India is under consideration. It seems probable that if this committee be formed it
will be found that most of the work can be done on this side of India, where so much ferro-
concrete construction is in progress and where the management of several large cement works
have their headquarters.

The Government of India in addition to entrusting the work on Engineering Standards for India
to our Institution is preparing to hand over to us that of the Electro-Technical Commission also
when we have completed our third year of existence as a corporate body, this being one of the
essential qualifications for a society undertaking the task. In the meantime they have
nominated a committee of three of our Council—Messrs. Coubrough, Cochran and Hindley to
deal with the subject.

Further, you will be interested to learn that one great corporation— [ am not at liberty to give
names—employing many engineers, has decided to insist on all its junior engineers qualifying
for Associate Membership of the Institution either by passing our own examination for
Associate Membership or such, other examinations as the Institution may acceptin lieu thereof.
The preliminaries for instituting our examination are now in an advanced stage.

These, gentlemen, are only beginnings in the vast sphere of usefulness to India and to our
profession which we—as an Institution—hope to fill. They are of good augury, as it is by the
recognition of our Institution in this manner by Government, whether Imperial or Provincial, by
employers of engineers whether corporations or individuals, and by the public, that the
Institution will move forward into‘the place it should and must naturally take in the economic
advancement of India.

Let me now draw the attention of the Institution to your indebtedness to those who formed the
working committees of your Council during our first year of being. They have shouldered real
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hard work and great responsibility. We are, | am sure, all most grateful to them. I am very glad to
see some of those to whom I refer here with us to-day; and others who are not here will
doubtless consider your approbation (just expressed) their full reward, since they have all
worked selflessly for the good of the Institution.

Since the last meeting we have lost the services of our first Secretary—Mr. Brady. I had
exceptional opportunities of seeing his Carly work and wish to bear testimony to the very
conscientious whole-hearted labour he put in. The Institution owes much to him and I shall
have you all with me in wishing him well in his new appointment.

Many of you have already received the first copy of our journal. This has been along time in the
making owing to various causes, some of them unavoidable. It is confidently hoped that future
issues will appear very much more quickly, and at reasonably frequent intervals throughout the
year. | mention this in order to draw the attention of members to the good which they can do for
the Institution by bringing their copies to the notice of public bodies and firms and individuals
interested in engineering, though not themselves engineers, with a view to enrolling them as
subscribers. The subscription is only Rs. 50 a year, and entitles the subscriber not only to all
copies of, the journal but also to attendance at all technical meetings of the Institution and also
ofthe Local Association of the Institution of the districtin which he resides.

The matter of the qualifications to be required from those wishing to become Students of the
Institution is receiving very careful attention and it is hoped very shortly to lay down final rules.
Some students undoubtedly possessing suitable qualifications have already been admitted. We
should all of us use our best endeavours to extend this branch of our membership as an
important factor in the growth of our Institution, since from the students will eventually come
the main body of our membership.

Here I wish to draw the attention of those concerned to the unreason of refusing election to the
Institution as Associate Members because applicants think they are qualified to be full
Members. The Articles of the Institution lay down the qualifications for the various grades of
Membership strictly—and the Council is bound to interpret them with strictness—and does so
without fear or favour. Those who for various reasons are found by the Council to be qualified
for Associate Membership and not for Membership i should be glad to recognise that the Council
are striving to do their duty to the Institution and to ensure its high standing not only in the
present but for the future. It is surely far better to be an Associate Member in an Institution
which rigidly insists on if high qualifications than to be a Member of an Institution whose
governing body is lax in this respect. The man who is elected an 4 Associate Member has only to
qualify himself by more lengthy experience on more important work before the Institution will
welcome him to Membership, and the time that this takes will often rest very largely with
himself.

A further point which our Associate Members may well remember is that, except for the
payment of lower entrance fees and subscriptions—and this can hardly be counted a hardship
in these times—they are in no way disadvantageously placed in regard to Members. They are
full corporate members of the Institution and their votes carry individually the same weight as
those of Members.

The Institution is greatly indebted to the Government of India, certain of the Provincial
Governments and to two of the great railway companies for allowing concessions in the matter
of travelling to this meeting to those of our members serving under them. May I on behalf of the
Institution express our gratitude for this evidence of their well-wishing. It is to be hoped that
other Governments, and railways and also thatlarge employers of engineers will in future years
grant equal facilities, since it is not only for the benefit of the Institution but also for their own
benefit that their engineers should be able to take part in the annual gathering. The diffusion of
knowledge .and experience which results from meetings of engineers of all branches of the
profession from all parts of the country must make greatly for efficiency, and should be
encouraged in every possible way by all Governments and corporations taking along view.
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I now come to the matter that has been uppermost in my mind when thinking how best to fulfil
the duties of the high office to which you have called me. The answer to that question
undoubtedly is—to foster the progress of the Institution along the right lines—but that is a
generalisation and like all generalisations notvery helpful.

Ascending then to particulars—it seems that first and foremost comes the extension of
membership of all classes until the Institution includes all qualified engineers in India. To this
end, it is necessary to combat apathy and selfishness. We have all been confronted by the
qualified man, whom we should like to bring into the fold, with two points—firstly, the
question—"“What is the good of the Institution to me?”; and secondly, the statement that “I
cannotafford the high entrance fee and subscription.”

It may strike you thatin this matter T am preaching to the converted but trust that our friends of
the Press will wing my words to those for whom they are intended,

To the man who wants to know what the Institution is going to do for him, usually coupled with
the information thathe is member already of one or more of the British or American Institutions
— Ireply that his question is a topsy-turvy one. The real question should be —“Of what use can |
be to the Institution ?”” And it might with advantage be further extended — “Of what use have |
been to the Institutions to which 1 already belong?”

The man who joins any Institution solely for what he can get out of it — whether by way of
letters after his name and consequent better standing in his profession — or for the material
benefits of a professional union — is not the real strength of an Institution and is not likely to
furtherits progress to whathe islooking for.

Our Institution can never become the professional power which every Institution worthy of the
name aspires to be until a sufficient number of qualified men join its ranks determined to do all
they can to make it what it oughtto be.

The great engineers of the past who founded and guided to their present pre-eminence the
leading Institutions in England were not mindful of themselves but of their profession; and so it
hasbeen with many and—I believe—most of those who have joined us so far.

Next let me deal for a moment with the question of expense. ‘Nothing for nothing and very little
for sixpence” runs the old saying, and since the war the “very little’? has become less. I do not
think that—except in a very few cases of which all of us know some and we sympathise with
them sincerely—any qualified engineer cannot afford the entrance fees and subscriptions laid
down. The terms of payment have been purposely made very easy but the amounts cannot be
reduced if the Institution is to be aliving thing. After all what do these payments amount to? Rs.5
a month for a Member and Rs.4 a month for an Associate Member. The entrance fees are—I
admit—substantial but they can be liquidated by payments spread over a period, and the
amounts are such that most of those objecting would not hesitate to expend them in some less
utilitarian manner.

The world is only going to go forward—in engineering matters as in all else—by the spirit of
sacrifice; and here is a sacrifice, though I maintain only a small sacrifice, which all engineers
worthy of the name should be willing and more than willing to lay on the altar of their profession
for the ultimate perfecting of the spiritual temple of that profession in India.

This is the plain duty not only of Indian engineers who wish well to their motherland but also of
those of us whose country it. is by adoption and who draw our livelihood therefrom.

It will be to those members of all classes who join us in the spirit of service and sacrifice that this
Institution, and through this Institution India, will ultimately benefit incalculably.

Gentlemen, this is my faith and in that faith only [ dare to take up the heavy but very honourable
burden which you have Iaid upon me of being your President for the ensuing year.
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Mr A C Coubrough
C.B.E.

President 1923-24

Presidential Address

GENTLEMEN,

I desire in the first place to express my thanks to the members of the Institution for the great
honour they have conferred on me in electing me as their President. The Institution is still a new
venture, and the energies of our Council are mainly concentrated at present on the development
and strengthening of the Institution. If it were not for this fact I should not only have hesitated to
accept the responsibilities which my present high office entails but should have definitely stood
aside in favour of one or other of our many members who I feel are so much better qualified in
many respects to be your President.

I look upon my position as that of the chief organiser for the time being of a professional
movement rather than that of the figure head of a body comprising the great bulk of the leading
engineers belonging to this: great country. I thank the members of the Institution and the
Members of its Council for the confidence they have shown in me and for the tribute they have
thus paid to me for the work which I have attempted to do on behalf of the Institution in past
years.

HISTORICAL

[ follow in the footsteps of men who, heart and soul, were imbued with the spirit of altruistic
work: Sir Thomas Ward was our first President, his term of office was curtailed by his
retirement, but his work for the Institution was done in the years prior to our incorporation.
With no thought of self, with the knowledge that the date of-his departure from India was
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rapidly approaching, Sir Thomas Ward worked strenuously and enthusiastically for the good of
the younger engineers in India to whom he left the legacy of an Institution in being, ¢ and an
example to us all ofhigh souled aspiration.

Sir Thomas Ward was succeeded at the end of 1920 by Sir Rajendra Nath Mookerjee. The debt of
gratitude that the Institution owes to him cannot yet be measured. His services to India have led
him far beyond the confines of Engineering activities. His name will be remembered in future
years for his vast public services, not only to his Province, Bengal, but to the whole of India. [am
proud to record the Honour of Knight Commander of the Victorian Order which he received at
the hands of His Majesty last year. I think, however, that among the many recognitions which he
has received for meritorious work, there are two which he must look upon with special pride,
that of being elected an Honorary Member of the Institution of Mechanical Engineers and of
having held the office of President of this Institution.

Our retiring President is Col. Willis. Those of you who have followed his work during his year of
office know something of his value to our Institution. I can assure you, however, that in addition
the Institution owes a very deep debt of gratitude to Col. Willis for the work which he did on its
behalf duringits early stages before incorporation and until he became President.

Those of you who join our now stable and progressing body, do not know, in fact can have little
conception of, the critical times through which we passed when the Organising Committee was
labouring to give birth to the Institution. We had troubles to meet at every turn, opposition to
face from many quarters, criticism to meet from all sides and more difficult to counter than all
the rest we had apathy where we looked for encouragement and fingers pointed at an
Institution which some described as still-born.

During these trying times the man whose enthusiasm was never shaken, whose courage never
failed was our late President, Col. Willis. I take this opportunity of thanking him on behalf of the
members of the Institution for the valuable services he has rendered during his year of office
and still more on behalf of the Council for the services which he rendered in the initial stages of
the movement to form and incorporate the Institution.

I have spent some time in recording the work of past Presidents. I have done so because I can
claim to be in a sense the oldest member of the Institution. I feel that at this early stage in the life
of the Institution it is fitting to record the work of past Presidents and of those, who, with them,
were responsible for bringing into being an Institution of which I think we can justly be proud.

I cannot leave this subject without reference to two more names, Sir Thomas Holland and Mr. J.
W. Meares. Regarding the former [ need say little in regard to his work for the Institution, as itis
already recorded in our Annals. I should, however, like to express the personal gratitude with
which I look back to my association with Sir Thomas Holland when he was Chairman of our
Organising Committee. The compliment which you have paid me to-day in electing me your
President is a compliment to him, for I feel that without his assistance in the early days I could
not have sufficiently gained your confidence to justify you in selecting me for the highest office
in the Institution.

Mr. Meares is another old and well-tried friend of the Institution. I can safely say that only his
retirement from India last year prevented him occupying the position which I hold to-day.
Although absent from India I am glad to say that Mr. Meares is notlost to the Institution. [ had the
pleasure of meeting him in London last October, and his interest in our work is still as active as it
ever was. Heisengaged at presentin seeing to the preparation of our diploma. [ hope that during
the present year all our members will receive their diplomas, and then realise that. in entrusting
their preparation to Mr. Meares the Council has acted wisely.

THE YEAR'S WORK

From matters which are more or less historical I would now like to direct your attention to the

The Institution of Bngineers (Judia) @



The Legacy

PN
A{fzm\ %

¥ 98

Annual Report which has already been circulated. This reportindicates in brief form the work in
which the Council hasbeen engaged during the year ending on the 31st August, 1922.

The Council has two main duties to perform. One to increase the strength and stability of the
Institution and the other to increase its usefulness and influence. These two main functions are
looked after by two Committees, the Finance Committee and the Administrative Committee.

Under the guidance of the Finance Committee the Institution has during the year, materially
improved its financial position. Our expenditure is still in excess of our revenue and we have
accordingly a growing deficit. We should like to have seen at the close of last year our
membership reaching a total of 700. At the close of the present year we should like to see a
membership of 800, I see no reason why our membership should not greatly exceed that figure.
We have in Indiaabout 600 members of the Institution of Civil Engineers, about 400 members of
the Institution of Electrical Engineers and about 400 members of the Institution of Mechanical
Engineers. At a guess I should say that there must be atleast 1,000 qualified engineers who are
not members of one or other of the British institutions. We ought therefore to have little
difficulty in raising our membership to 1,500 or 2,000 in the course of the next few years.

Our aim is to enrol every qualified engineer and thus to make the membership of the Institution
anecessary qualification for all professional engineers in India. We shall be paying our way with
a membership of 800, every addition beyond will enable us to have funds available for
increasing the activities and usefulness of the Institution.

[ hope that members will make a special effort during the present year to interest those, who
have not yet joined our body in the work of the Institution and get them to apply for
membership. We are making good progress. We consider on an average twenty applications a
month but we wish to speed up our rate of progress. We wish especially to enlist the support of
those who employ engineers. We have a class of subscribers which we invite them to join. We
hope that all Departments of Government, both Imperial and Provincial, interested in
engineering in any shape or form will give us their support by joining our Institution as
subscribers, and we hope that all similarly interested firms and public or semi-public bodies
will do likewise.

We have a fairly expensive central organization but this organization is the key to our success.
The history of similar movements in the past in India has demonstrated that without a strong
central paid organization, no continuity of policy and no progress can be made. In fact, I would
go further than this and say that without the strong central organization the Institution would in
afew years time languish and die. We must run our Institution on sound business lines if we are
to be successful, and I make no apology therefore for drawing attention to the need for support
of bothamoral and material character.

The work of the Administrative Committee is allied with that of the Finance Committee in that it
supervises the activities of the Central Organization. The Council lays down the policy to be
followed, the Administrative Committee sees that whatever is necessary to carry out that policy
isdone.

[ have made this somewhat lengthy explanation because those of us who have been working in
these Committees realise that members in different parts of India and even members of Council
in parts of India remote from our headquarters, have few opportunities of learning what the
Institution is actually doing or how it is carrying on its work. The Council meets at regular
monthly intervals and the Committees more freequently when necessity arises. These meetings
are faithfully attended by all those within reach of the place of meeting. I think that some times
members lose sight of the amount of work which the Council and its Committee members have
to carry through.

We had a proposal put forward last year to issue a monthly or quarterly Bulletin, so that we
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might try and give members a better insight into the work of the Council. This proposal was
negatived solely on the ground of expense. We have to cut our coat according to our cloth. T hope,
however, that during the present year, if our membership progresses favourably, that we Shall
again be able to give this proposal consideration. I am personally of opinion that the issue of
more frequent information to members is a very necessary part of our work. At present our
Annual Meeting and the Annual Meetings of our Local Associations are the only occasions, apart
from the issue of the Journal, when the Council has an opportunity of letting members know
how the Institutionis progressing.

[ am glad to be able to report good progress on the part of our existing local Associations during
the past year. The Calcutta and Bombay Associations are proving real centres of engineering
activity. Still more am I glad to report the progress that is being made in the formation of new
Associations.

Atthis our third Annual General Meeting we meet in the historic city of Lucknow under the aegis
of and at the invitation of the United Provinces Association, and | wish to compliment this
Association on the pride of. place which they have thereby earned for themselves in the annals
of our Institution. I know that one of our difficulties in future years will be to decide the order of
precedence of ourlocal Associations. Already this year we had to refuse a cordial invitation from
Madras, because the technical formalities in connection with the formation of the South India
Association had notbeen completed.

My predecessor did most useful work in touring the various centres where our Institution has
active life. I am selfish enough to hope that I shall reap the fruits of his labours during my year of
office. I hope that I may be able to hand over to my successor the charge of an Institution
embracing local Associations, not only in Bengal, Bombay and the United Provinces, but in
South India, the Punjab, Mysore, Bihar & Orissa and perhapsin other centres as well.

EXAMINATIONS

There is just one more subject in connection with the development of the Institution on which I
think a few remarks are necessary, namely, examinations. As you are aware itis laid down in our
Articles of Association that candidates for admission either as students or Associate members
orinmostinstances as members shall have passed an examination.

It has been the aim of the Council to maintain the examination standard on a level with that of
the great British Engineering Institutions. The Council has however been faced with the
difficulty that many engineers in India holding responsible positions had not the necessary
examination qualifications, and the Institution had not arranged for its own examinations to be
held.

Steps were therefore taken to draw up an examination syllabus with a view to' examining
candidates on their general and technical knowledge. This syllabus was prepared last year and
has undergone a very complete scrutiny by those best qualified to give advice to the Council
regarding it.

It is proposed during the course of this year to form an Education Committee of the Council to
whom this syllabus will be handed over. It is hoped that examinations will be organised at any
early date, and all candidates not exempted therefrom by other qualifications will be asked to
pass these examinations before election.

In regard to this question of examinations I had a most interesting conversation in October last
with Dr. Jefcott, Secretary of the Institution of Civil Engineers. From him I learnt that the British
Engineering Institutions are endeavouring to bring their examinations into line with each other.
This is a most important step from our point of view. If the Home Institutions combine forces in
regard to examinations it may be possible for us to obtain in India copies of the papers which are
set for these examinations at regular intervals. A student or an applicant for Associate or Full
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Membership could then sit for this examination either in England or in India, and the passing of
this examination would exempt him from any further educational tests. The Council of the
Institution will I feel sure welcome such an arrangement not only from ,the point of view of
fixing a definite standard of examination qualification, but also because it would be the means of
establishing a definite link between our Institution in India and the great Institutions at Home.

During a course of a few weeks visit Home last October, I had the pleasure of meeting the
Secretaries of the Institutions of Civil, Electrical and Mechanical Engineers, and also the
President of the Mechanicals Dr. Hele Shaw. I am sure it will be a source of gratification to all our
members to know that the Home Institutions not only know of the existence of our Institution
butexpress keen interestinits welfare and progress.

The opinion was universally expressed that as far as it was possible to judge from our
Constitution and publications we had started in the right lines. The Home Institutions are most
anxious that we should maintain the high standard of professional qualification which we have
set out to obtain. I feel sure that we can look with confidence to receiving from the venerable
Institutions, whose example we are trying to follow, help, encouragement and if guidance we
askforit.

With the support which we have had from the Government of India and from our kindred
Institutions in Great Britain it is our own fault if we fail to press forward to the attainment of the
high ideals which we have setbefore us.

Let me at this juncture make an announcement on behalf of the Council, The prize presented
each year by His Excellency the Viceroy for the best paper submitted to the Institution during
the year has been awarded to Mr. D. G. Harris for his paper “Irrigation in India”. The prize
presented each year by the Institution of Electrical Engineers for the best paper on an Electrical
subject. has been awarded to Mr. Lennox Stanton for his paper “ Railway Electrification.”

THE FUTURE BEFORE THE ENGINEERS IN INDIA

I now ask your forbearance a little while longer while I try to visage the growing importance of
the Engineer in India under the fatherly care of our Institution.

The Prince of Wales in a speech at the Guildhall on October 20th said “It is to the Industries of
India, with its untold possibilities of development that I look for the moral and material
progress that we wish for the peoples of that greatland.”

Gentlemen, from time to time there have been pronouncements and announcements by
politicians and others as to what Great Britain was going to do to India or for India, what India
was to have or not to have. We have heard much of diarchy and anarchy, of co-operation and non-
co-operation, of Reform Schemes and Ghandi-ism, of the needs of Manchester and the boycott of
piece-goods, and all this talk passes the engineer by as the exhaust of a motor-car—like the: idle
wind. Itis notthe fumes thatinterest him but the hidden engine which produces them.

[ venture to suggest that the simple words of the Prince of Wales have more fundamental truth
in them than the oratory of all the Statesmen in the British Parliament. “It is to the Industries of
India thatIlook” Itis not to the words of those who say what they are going to do for India but to
the deeds of those who are making India that the Prince turns our gaze.

Gentlemen, do yourealise the import of the Prince's words for each one of us here to-day. Do you
realise, as he has evidently done, that what H. G. Wells aptly calls the Mechanical Revolution has
started in India? Do you realise that India is on the thresh-hold of her real internal development
and thatatthe heartand core of that developmentis the Engineer?

Look at the history of the world since the Mechanical Revolution started. Look at the progress
made by Western Nations since James Watt developed the Steam Engine. Look at the progress of
an Eastern Nation—Japan—since that nation started colleges to teach engineering to her
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students. Look at the progress of America, a country more highly developed than any other in
the application of mechanical appliances to the needs of every day life. Look lastly on India and
seeifthe Prince of Wales has notheld up before-us the touch-stone of progress.

India is becoming a manufacturing country. The natural wealth of India for manufacturing
purposes cannot lie dormant for ever. Neither Manchester nor Mr. Ghandi can stay the normal
course of evolution.  have read speeches made by short-sighted people in Manchester in which
reference was made to the suitability of the climate of India for growing jute and cotton, tea and
sugar, rice and wheat. Let India stick to her agricultural pursuits says Manchester and we will
buy her produce.

I have read statements made by Mr. Ghandi in which he likewise deplored the growth of
manufactures in India. Let India go back to the days of 100 years ago says Mr. Ghandi. Let us tear
up the railways, burn down the mills, destroy the irrigation works and all the other
machinations of the engineer and the devil. Let us clothe ourselves if we can and go naked if we
cant, letus produce food for ourselves if we can and die if the monsoon fails us.

Will India follow Manchester and Mr. Ghandi or will it follow our noble Prince and look to the
industries of India for moral and material progress? The formation of the Institution of
Engineers is the reply which India has already given. The words of the Prince of Wales are these
which I would like you all to carry away from the meeting to-day as your watch word.

We the engineers of India have had committed to us the high ideal of advancing India on its path
of moral and material progress. We are not politicians, but we have all some stake in the country
of our birth or adoption. We therefore must work, and if necessary by political means, for the
good of India by the development of its industries. The engineer is essential for that
development. The future of the engineer loomslarge ifhe truly perceives his destiny.

Let us all work humbly, steadfastly, honestly. Our profession essentially calls for accuracy in
measurement and precision in thought.. Even our approximations are defined by stated
margins. For our finest work we have “go”? and “not go” gauges.

As with our technical and practical work so it should be in all our professional and business
methods. The qualities of our profession can only be acquired by careful early training and
constant striving after an ideal.

Itis for the older members of our profession and particularly for those who control the affairs of
our Institution to see that the standards which. we set before the youth of India are those which
embrace the highest ideals of engineering practice and the highest ideals of professional
conduct. On such a foundation the future of our Institution will be securely built.
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Sir Clement D M Hindley
President 1924-25

Presidential Address

I must first express my thanks to the Council of this Institution for electing me as your President
for the ensuing year. Itis an honour which I very highly appreciate although I would rather have
seen the post of the President filled by some one more distinguished in our profession. I need
hardly say that during the coming year [ shall endeavour, with the assistance and cooperation of
the Council on which believe I can confidently rely, to carry out to the best of my ability the
responsibility which the position carries with it.

I should like to explain why I consider it an honour and what are my ideas about the
responsibilities of my office. In the first place, Lam the successor of a line of distinguished
Engineers who have filled the post and have guided the Institution through its early days; men
whose work for the Institution [ know from personal cantact and who have given their time and
energy ungrudgingly in the service of the Institution. [ am honoured in being classed with them
and found worthy to carry on their work.

Secondly, the Institution, although young in years, has already established its position as the
central organization of our professional purposes in India. It is no exaggeration to say that the
Engineers in India, both by their historical achievements and the high standard of their
professional work, stand second to those of no country in the world. If the history of
Engineering in India is ever written, so as to comprise not only the comparatively recent
introduction of western knowledge and methods, but the whole record of effort and
achievement from the earliest times, it will be seen that the Institution succeeds to a heritage of
which no Engineer of the present day, however great his professional achievements, can fail to
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be proud. The Institution is the representative of the profession in India and will before long, we
hope, have on its membership rolls all who are qualified to practise as Engineers. Every
member, therefore, should be proud of being connected with a body which thus forms a close
and visible link not only with the great records of the past, but with the Engineering work which
isgoing onin every part of this great country at the present moment.

Attainment to the position which the Institution holds to-day in India in itself carries with it
obligations and responsibilities as regards present and future Engineering work in India and
towards the present and future of our profession. We are in duty bound to the see to it that we
use our position to establish standard of professional work, standards of professional
qualifications and standards of professional conduct which shall be worthy of the past of the
profession in India and not one whit below those of any other country in the world.

It cannot be denied that a realisation of this obligation carries with it a heavy sense of the
responsibility which devolves on the Institution, and it will be my duty, while I am President, to
endeayour to secure this realisation in the minds of all our members. It is only by a great
corporate effort based on a sense of corporate responsibility that we can hope to move forward
to the object with which the Institution was founded.

We have as an example the ever-increasing work which is being done by the great parent
Institutions in Great Britain in the direction of maintaining and improving the standards of the
profession and I am glad to say that we have uniformly succeeded in obtaining their sympathy in
our efforts. There is no question of rivalry for we believe that those Institutions realise that our
aim is to carry on in this country work similar in conception to that for which they are working
and which they are prevented by distance from attending to in detail. It should be our constant
endeavour to showin all our actions that we, as a young Institution, are worthy of the coufidence
which we believe the older Institutions have in our efforts.

The Engineering profession owes a great debt of gratitude to the parent Institutions in Great
Britain, for the ideals which those Institutions have always kept before Engineers throughout
the Empire have been the main factor in establishing the high reputation which British
Engineers hold in every quarter of the globe. The influence of these ideals and the practical
application of them may be found underlying all modern practice in Engineering, in schemes for
education and training and in conceptions of professional conduct. In no country perhaps more
than in India have Engineers cause to be grateful to the parent Institutions for the steady
adherence to these ideals, and for this reason the Institution of Engineers (India) will always be
bound by ties of gratitude and loyalty to the great Institutions of the Empire.

The establishment of an Institution of our own in India is in keeping with advances which are
being made in other directions towards making India self-supporting and is of the greatest
importance to the profession and to India itself. The inauguration under the auspices of His
Excellency Lord Chelmsford in 1920 in fact marks an epoch and is full of promise for the future.
It was the expression in concrete form of a determination to establish in India a centre for a
permanent and abiding effort towards maintenance of the same high standards, towards the
preservation and inculcation of the same ideals as those which have made our profession what
it is to-day. The Institution is to be the centre for effort and the repository of standards for the
profession of the future in India. A high ideal, you will say, and one difficult to attain. One which
will tax to the utmost the energies and capability cot those in whose hands the direction of the
Institution will lie. But no ideal is worth striving for unless it is a high one and one which
requires effort to attain. If it is an ideal worthy of acceptance it will carry with it its own
inspiration and provide its spur to effort.

If we can ensure that every one of our members bears in his mind an appreciation of the ideals
for which the Institution is working, we shall at the same time ensure that he will become an
active exponent of those ideals and will in himself be an active element in the corporate effort
which the Institution is pledged to foster.
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It will be of value to consider what practical form that corporate effort is to take, and further, the
partwhich individual members can take in furthering the common object we have in view.

What is the Institution doing and what is it going to do to establish and maintain in India the
professional standards for which it stands? In the first place we must ensure that Membership
of the Institution connotes a high standard of qualifications judged both by educational and
practical tests. We have a duty aid on us to see that these tests are such as will bear comparison
with those applied by the parent Institutions and that no one is admitted as a member who does
notsatisfy those tests.

The proper training of the Engineer is one of the most controversial subjects which has ever
agitated the minds of the technical world, and I am not going to be drawn into that controversy
within the limits of this address. There are many kinds of Engineers and many ways of making
an Engineer; and it is perfectly obvious that the means of education and training must be
adapted to the human nature of the individual. Most of the schemes which have failed, have
courted failure because they have endeavoured to force the various conformations of individual
human being into one stereotyping mould. Let us agree that to produce a completely equipped
Engineer, theory and practice must be inculcated in varying degrees to suit the individual. The
dangerin India, ifI may speak from my own experience, is that the theoretical side of the process
will be unduly stressed. This is partly because the Indian mind has a tendency to work on
theories rather than practice, but mostly because Engineering training has always been
considered to be a branch of Education and has been dealt withby Educationists. Our
Engineering. Colleges have endeavoured to oust this heresy and have proceeded on well
considered lines of administering both practical and theoretical work in varying proportions.
But the best of our graduates from the best of our Engineering Colleges cannot hope to become
Master-Engineers capable of handling practical problems without both practical training and
practical experience. I do not wish to decry or minimise the advantages gained by Workshop
practice and practical laboratory work in these Colleges. No amount of practical work under
college conditions can produce the Master-Engineer, and it is for this reason that our Institution
demands, like the great Institutions of Britain, a full measure of practical training and practical
experience before admission to Associate Membership and a further period of practical
execution ofimportant works before promotion to Membership.

We have laid down our examination tests, and our method of election entails an investigation of
the practical training and experience of the candidate by all Members of the Council, abody as s
well known to you composed of some of the most distinguished Members of our profession
throughout India. Our Examination tests have been designed so to give in the result a standard
of admission similar to that of the Home Institutions and they are intended to be rigorously
applied to all new entrants. In so far as we allow Engineering degrees taken from recognised
colleges to exempt from part of the examination, we shall watch the standards adopted for
giving these degrees, and we believe that the influence of the Institution on the work of the
Engineering Colleges through the medium of this power to accord exemption to graduates will
be a powerful factor in preserving high standards in the courses and examination tests adopted.

For Election, the Council also require evidence of satisfactory practical training and practical
experience, and I can assert without hesitation that the Council proceeds neither by fear nor
favour in deciding on suitability for admission so far as the records of practical training and
workare concerned.

These are our practical means for ensuring a properly qualified Membership, but I should like to
sound a note of warning. We have to recognise that there is no finality in a standard of this kind,
and just as the Home Institutions periodically tighten up their educational tests, so we must
look forward to an ever improving standard of education in the test for suitability for
Membership. We must always be ready to apply a higher and higher standard as the years goon.
We must avoid stereotyping our examination tests and be ready to progress forward with the
progress which is daily being made in Engineering knowledge and experience. It is in fact
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essential to the carrying out of our ideals to arrange for progressive standardization in this
matter of educational qualifications. In this branch of our activities we are looking for the active
co-operation of our great Engineering Colleges whose Principals are, many of them, on our
Education Committee.

Itis, however, not enough that we should demand high qualifications for membership. If we are
to fulfil our obligations we must watch and assist the means of attaining those qualifications
both on the educational and on the practical side. If India is to have its own Engineering
profession, India must have the means of educating and training Engineers, and the Institution
mustuse its influence with those whose businessitis to provide those means.

Some of the great Government Departments, notably the Railways, the Public Works
Department and the Ordnance Department, have well established means of giving practical
training to Engineers after their College training. In fact such training is part of the normal
means adopted for recruitment.

So far as Civil Engineering is concerned there is little difficulty in India in providing the means of
practical training, for there are always in progress construction works of sufficient magnitude
and importance to form an unrivalled field for gaining experience and practical knowledge. On
the mechanical side there is greater difficulty in providing practical training such as is
comparable to the training obtainable in the manufacturing and industrial workshops of
Europe and America. But there are these opportunities and both on the Railways and in the
Ordnance Factories they are now being made use of to an ever-increasing extent. Great
advances have been made in apprentice training in recent years, and speaking here in Calcutta it
is not necessary for me to remind you of the improvements which have taken place in the
outlook as regards this training and of the practical measures which have been adopted to put
apprentice training on a sound footing.

While the Institution itself has in the past lent its influence to the establishment and
improvement of schemes for practical training and will in the future continue to watch and
assist the carrying out of these schemes, it is on the individual member that the success or
otherwise of these schemes ultimately depends. A very great responsibility lies on every
Engineer who is entrusted with the practical training of the student or apprentice. It is here that
his opportunity of service to the Institution and the profession lies, and it is here that the
greatest necessity exists for realisation of those ideals of which I have been speaking. In his
relations with those under his charge he has an opportunity of passing on not only the
knowledge and experience he has but gained something also of the spirit and outlook of the
Engineers from whom he received his training.

To Engineers with Home training who are engaged in however small a degree in the shaping of
the minds and outlook of the Engineers of the rising generation. the Institution makes an appeal
which I believe will not tail in effect. The duty aud day I say the honour of handing on the
traditions of our profession to those who are to succeed to the heritage of the profession in India
is one which the Institution considers to be one of its primary functions and it is a work which
must de largely left to the hands of the individual member. Whatever British Engineers have
done in the past for India—and I do not believe that India will ever fail to recognise the
greatness of the services rendered— there is no service which when judged by the verdict of
history will stand higher than that of handing on in full measure the accumulated traditions of
conduct and practice which belong to the Engineering profession of Britain and which the
Institution is pledged to uphold and to transmit unchanged and inviolate.

Gentlemen, itis in the full belief of the capacity of the Institution to carry on this great work and
ofthe determination of each individual member to do all in his power to assist the Institution in
its task that we commence to-day another year's work. Let us look confidently forward to the
next annual meeting with the certain hope that we shall have achieved further substantial
advances alongthe road marked out for us.
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Mr H Burkinshaw
President 1925-26

Presidential Address

Gentlemen,—

The Council of this Institution as your representatives have elected me to be your President for
the ensuing year, and I wish to express my thanks for the greathonour which has been conferred
upon me. The honour carries with it a measure of responsibility, and my distinguished
predecessors have created a standard to which IT shall find it difficult to attain.

Our late President, Mr. C. D. M. Hindley, has been a pillar of strength since the earliest days of the
Organising Committee, and it is much to be regretted that he is unable to continue as our
President for another year. It is, however, a matter for congratulation that in spite of the many
calls upon his services we are to continue to receive the benefit of his invaluable advice and
assistance.

The aims and objects for which the Institution was founded are very clearly enumerated in the
Memorandum of Association, and those public spirited, selfless Engineers who formed the
Organising Committee must find some reward for their Jabours in the progress which the
Institution has made towards the goal they had in view during the 41/, years of its existence.
The first eleven paragraphs of Clause 3 of the Memorandum of Association might with propriety
helearned by heartand adopted as a creed by all Engineers whether Members of our Institution
ornot.

The Quarterly Bulletins and the Annual Report give information regarding the Activities of the
Institution. It will be seen that these are very far-reaching and fulfil the purpose for which the
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Institution exists.

The Local Associations, Bengal, Bombay, South India, and the United Provinces are well
established and thriving entities. The formation of another Local Association has been mooted
and the proposalisreceiving the consideration of the Council.

The roll of Membership has increased from a total of 138 in 1920 to over eight hundred to-day,
and there is every reason to believe that the number will rapidly increase until every qualified
Engineerin Indiahad been enrolled.

Avery important decision was made in January of this year in connection with the reduction of
the Entrance Fees. The whole question was under consideration for some considerable time,
and it was ultimately proposed by the Council and approved by the Members at an
Extraordinary General Meeting that the entrance fees should be reduced to Rs. 40 for Members
and Rs. 32 for Associate Members. In making their recommendation the Council had before
them the considered opinions of many Members and the opinions also of Gentlemen fully
qualified to become Members but prevented from doing so by the comparatively heavy initial
payments. I would remind Members that moneys accruing to the Institution from Entrance
Fees are placed to capital account and are not appropriated to meet. revenue expenses. The
Institution to-day is notin urgent need of capital norisitlikely to be so for many years to come. It
is, however, essential for the well being of the Institution that qualified Engineers should be
enabled to join it because then not only will the Institution be strengthened to deal with the
purposes for which it exists butit will be strengthened financially and placed in a better position
to meet expenditure chargeable to revenue. That the Council’s recommendations as approved
by the Member has been amply justified is proven by the fact that in the six weeks since the
notification of the reduction in Entrance Fees 85 applications for admission to the Institution
have been received as against 58 during the whole of the previous twelve months. I particularly
wish to emphasise the fact that no alteration whatsoever has been made in the qualifications for
admission to the Institution and none except fully qualified Engineers can ever hope to gain
corporate Membership.

At no very distant date Membership of our Institution will be regarded throughout India as the
hall-mark of the Engineer, and it is our bounden duty to devote earnest attention to the whole
subject of the education and training of engineers in India. A number of Colleges and Technical
Schools have come into existence, but until our Institution was founded there was no standard
of comparison and the parents and guardians of aspiring engineers had none to guide them. Our
rules of admission to the Institution together with the entrance examinations have provided a
safe and sure standard, and because of this our responsibility is very great. India is at present in
a transition stage, it is passing from an almost entirely agricultural country to an industrial
country of importance. The growth of Industry and the development of the great mineral
resources will necessitate extensions of the Railway systems, and all these will create a demand
for trained Engineers. If the progress is to be sure it must be slow, and the rate at which the
country can find employment for young engineers is directly proportional to the rate of
industrial development. Earnest efforts must he made to ascertain and to record that rate.
Whether this should be undertaken by Government, by the Colleges and Technical Schools, or
by this Institution remains to be decided, but it is clearly the duty of this Institution to ensure
that engineering students are not being turned out at a greater rate than that at which the
engineering resources of the country can provide them with practical training for the
completion of their education and later with permanent employment.

It is true and it is deplorable that in Europe and America and possibly also in India there are
organisations which in exchange for money will grant high sounding educational degrees and
titles. The victims are in certain cases innocent but in many cases the holders have purchased
them deliberately with intent to deceive. This Institution will resolutely denounce all such
organisations as occasion arises and will steadfastly refuse to recognise all such spurious
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evidence of education and training.

This year will mark the centenary of the birth of Railways. The Railways are themselves the
product of the skill of the three principle branches of engineering—Civil, Mechanical,
Electrical—and because this Institution is representative of them all our thoughts naturally
turn to the progress which has been made in engineering in general. It is less than150 years
since Watt proudly proclaimed :—“Il have now gotten a lathe so true in its work that the bore of
the cylinders is nowhere out of truth by greater than the thickness of a sixpence”—to-day it is
common practice for tolerances of plus or minus half a thousandth part of an inch to be the
working limits. The progress which has been made isindeed very greatand it has been achieved
not by the engineer alone but by the closest co-operation with the Scientist. We owe nearly all to
the Physicist, the Chemist, and the Metallurgist, and we can make very little further progress
until they give us some new law or material to work upon. It is perhaps not very greatly to our
credit that we are still unable to utilise the Latent Heat of Steam in our prime movers and the
problem does not appear to be near of solution. From which direction the next great advance
will come it is impossible to predict, but whether it comes by the liberation of atomic force, a
more direct conversion of heat to electricity, or by some channel not even yetindicated, we must
be prepared to receive it, to master it, and to turn it to the useful service of humanity.

I have referred to the close co-operation between the Engineer and the Scientist, and [ wish to
indicate that there appears to be need for us to confer with the Biologist, more especially with
the Bacteriologist with whom we have had few dealings in the past, except in the purification of
water and the treatment of sewage. The decay and corrosion of building and other structural
materials has been accepted by us as inevitable, we try to prevent it, we succeed in delaying it,
and in somewhat vague terms we blame “chemical action.”? It is known that many bacteria
commonly present in soil und water are able to produce such powerful destructive agents as
sulphuric, nitric, acetic, and carbonic acids. These, although formed in small quantities are yet
able, by their action over long periods of time, to produce serious effects both upon metals and
upon stone or cement.

Soil and water bacteria are also destructive to timber, more especially if imperfectly seasoned,
and the by-products of bacterial action upon such lumber are frequently destructive to metals
in contact with them. Further instances might be cited among which is the spontaneous
combustion of coal. This is probably due to bacterial fermentation and requires investigation
with a view to determining the possibility of preventing its occurence by methods based upon
recognition of its bacterial origin. In dealing with the problem of the destruction of materials by
weathering and decay, more exact information should be obtained as to the underlying causes
and the conditions favourable to their action. Such information can only become available as the
result of collaboration between the Engineer and the Bacteriologist, which should result in the
concerting of measures suitable for the prevention of bacterial action. Our Institution should
encourage research in this and kindred subjects, and I look forward to the time when we shall be
inthe position to undertake such work and to defray the cost from our own funds.

The Civil Engineer has been in India for centuries, the Mechanical Engineer for comparatively
few years, and the Electrical Engineer has only just arrived, but the conditions pertaining in
India at present are such that the period in which we live may be looked upon as the renascence
period of Engineering in India. Our . Industries are growing and our Engineering works are
cautiously expanding to meet the new needs. The onus for success rests upon the shoulders of
Engineers and therefore upon the Members of this Institution, and if we ave to progress surely
we must standardise. The whole idea of standardization is, broadly speaking, repugnant to the
Engineer. His whole attitude of mind is against it due to his training and his inventive instinct,
butthe price he has paid for experience coupled with his sound fundamental common sense has
led him to standardise wherever possible. This Institution is the organisation in India of the
British Engineering Standards Association and of the International Electro-technical
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Commission. These bodies lave established standards which have proven good, and they should
be adopted by us whenever possible to effect economy and to improve efficiency. The closest
and most. unselfish co-operation will he needed among Members to establish new standards in
India from time to time as circumstances may prove to be expedient.

One of the most important objects of this Institution is to diffuse among its members
information affecting Engineering and this can best be achieved by the reading of papers and by
discussions upon them. The volumes of the Journal of the Institution contain records of which
we are justly proud, and it must be our earnest endeavour to maintain that high standard. The
Engineer in India has opportunities which are given to few. Very early in his career he is
compelled to take responsibility and to utilise to the utmost the knowledge of the theory and
practice of engineering acquired during his training. Although he may be compelled to
specialise and to be expert in one particular branch yet throughout his career he must retain a
catholic knowledge of engineering in general and keep abreast of the times. The amount of
specialised invaluable knowledge in the possession of Members of this Institution is
incalculable, and it is of vital importance to the welfare of Engineering in this country that that
specialised knowledge should be accessible to the Engineering community. Until this
Institution was founded there was no convenient and suitable channel along which information
could flow and much knowledge remained as a personal possession or was buried in
inaccessible files and office records. The work of the engineer is almost entirely constructive,
and it is almost impossible for a description of it to be completely impersonal. In these
circumstances, many Members, with a modesty unusual even among Engineers, lave expressed
their reluctance to become anothers of papers because they fear the stigma of self-
advertisement. It should not be necessary to re-assure them on this point, and it is greatly to be
desired that they will commit their knowledge to paper, so that through the medium of this
Institution it may be placed at the service of their fellows and be permanently recorded for the
guidance of posterity.

The senior Institutions in England recognising that the Institution of Engineers (India) is
representative of the great community of Engineers in this huge country conveyed to us,
through the medium of the Kelvin Centenary Committee, an invitation to participate in the
celebrations to commemorate fie hundredth anniversary of the birth of the great scientist, Lord
Kelvin, This signal honour is one of which this Institution is very proud, and that it Was any great
good fortune fo de nominated as your delegate on that occasion is a memory which T shall
cherish together with that of the honour which von have conferred upon me to-day in electing
me asyour President.
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Deewan Bahadur A V Ramalinga Aiyar
President, 1926

Presidential Address

GENTLEMEN

Allow me in the first place to express my grateful thanks to the members of the Institution of
Engineers (India) for having elected me as their President for the year 1926-27. I greatly
appreciate the high honour conferred thus on me by my fellow-members. Itis really gratifying to
one's sense of pride, and in this case an excusable pride to have one's name coupled with that of
a number of distinguished Engineers who before now have occupied the responsible and
onerous position of President of the Institute of Engineers. [ need hardly say that it shall be my
best endeavour, with the assistance of my colleagues on the Council, to shoulder the heavy
responsibility which the position of the President carries with it.

It is gratifying to all of us that thanks to the unstinted endeavours of the previous Presidents of
this Institution, who are one and all distinguished members of the engineering service, it has
acquired a firm and strong basis in this country. Owing to the strong foundation thus laid, I am
emboldened to accept this onerous duty as my predecessors have weathered the storm in the
initial stages. To a certain extent it makes the position of the Presidentallittle more easy also.

Membership: During the pastyear the number of members has increased to nearly a thousand;'
butstill itis far from satisfactory. And for me, personally, itis painful to note that South India has
contributed very few indeed towards the total strength. May I then take this opportunity of
appealing to the engineers of this Province to get themselves enrolled in large numbers as
members of this Institution? | am sure that my appeal to my brother members of the profession
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will not fall on deaf ears and when stock is taken of the membership next year, this Province I
believe, would have contributed largely to the rolls thereof. Increase in membership of the
Institution would strengthen it not only financially but in other ways also. With full
membership, for instance, many more things will be possible than can now be thought of. More
frequent issue of our journal, more papers and disquisitions, freer interchange of ideas will, to
cite some obvious improvements, be easily acquired to our credit. Perhaps many of our
profession are yet unaware of the recent reductionill tile entrance fees made with, view to bring
together all within the Institution, It must then be the first thing in our programme to enlarge
ourrolls.

Engineering in India, unlike other countries, has developed mainly on, the civil side, owing to
the paucity of large industries aud industrial undertakings. The development of mechanical
engineering and electrical engineering is yet to grow, The profession itself has been
contributing largely to the departmental needs of the Government. There is yet to grow
sufficient craft spit-it to make one feel proud of the profession. The need of the country for
engineers trained in other branches than civil engineering is great indeed. The graduates that
have been turned out from the various engineering institutions in this country have not, I regret
to say, kept themselves up to date in their professional studies. They rest satisfied after securing
ajob and with thattile ambition of many a young man seems to end. There is little interestin him
regarding the various improvement that arc taking place in recent years. He neither cares to
bestow thought on the intricacies of the technique nor has he sufficient enthusiasm to subscribe
tor and study the various professional journals on the subject. The remedy, the only remedy
applicable to our case, is to be found in supplying the lack in this country of an independent
profession for the Engineers. Just us the Lawyers and the Doctors have independent practice, so
ought the Engineers to be allowed to entertain private practice. And not only should such
private practice be allowed to countenanced, it must he greatly encouraged, I may here refer to
one mode hy which such encouragement might be afforded, Within the jurisdiction of every
Municipality or Local Board, and with the assent obtained of such body, are several building
constructions and improvements made. Should it be made obligatory that every plan submitted
for approval and sanction, must proceed from or bear evidence of having been scrutinised by an
approved Engineer (alist of registered Engineers being maintained for the purpose as there is
in the case of the other professions of Law and Medicine) the profession would not only he very
much encouraged in taking part in active life, hut the public also will be benefited hy seem-ing
stable, strong and handsome buildings for the money spent by them.

India is mainly an agricultural country, and as such the attention of the engineers has to a large
extent been centred upon irrigation projects. We are almost coming to the end of expanding
irrigation with ordinary anicuts, It will not be out of place here to mention the recent additions
to the irrigation projects of this country. The Kannambady project has almost reached its final
stage. It is indeed a matter of pride to us that this project bas been designed, executed and
brought to a finish mainly through the agency of Indian Engineers. There are still greater laurels
awaiting the craft in a larger number of projects which have yet to be completed. There is the
Grand Sutlej Valley Project which promises to transform the desert land of Bikaner into smiling
wheat fields. The Lloyd Barrage at Sukkur will greatly contribute to the increased growth of
cotton and wheat. In our Presidency the Mettur Project is expected to supply water to the thirsty
lands of Tanjore and Trichinopoly. One other point I shall mention in passing and that is that in
the Kannambady Project no machinery has been used either for lifting or for conveying
materials to the work spot. Such is not to be the case in the execution of the newly designed
projects mentioned above. In the Sukkur Barrage Scheme a larger amount of machinery is being
used for excavation purposes. In the Mettur project also machinery is going to play a large part
in the excavation of canals and in the construction of the dams and culverts needed to carry out
the project. There are yet some projects in our Presidency which have not reached the stage
when they can be started for execution. I refer to the Thungu Bhadhra Project and the Bhavani
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Reservoir Project. | must here mention with a certain amount of pain that our engineers here
have been very chary of doing tunnel work for irrigation purposes, though there are a few
instances of such work being undertaken in the Periyar scheme and the Swat River Canal in the
North-western Frontier Province. The proposals for a tunnel about 2 miles long in the
Coimbatore Water-supply scheme has not been taken up though it was intended for the town
supply and for the diversion of some irrigation water from one valley to another. Having
exhausted the irrigation schemes with ordinary anicuts it must be the duty of the engineers to
design large storage reservoirs tel irrigation purposes as is being done largely in the Bombay
Presidency and in Hyderabad. In heavy monsoon areas large quantities of water run to waste
which can by careful conservation and properly constructed reservoirs contribute to the
economic prosperity of this country.

The Government of this Province have recently undertaken and completed a Hydro-Electric
Survey. They have on hand projects for the generation of electric power by Hydro-electric
schemes. [ need only mention the Pycara scheme which is the largest among them. Great things
are expected of these hydro-electric schemes when they are working in full swing. They will
contribute to the economic prosperity of the country in a measure unprecedented and
marvellous. Not only that the very foundations of society, the lives of the various classes of
people will undergo a decided change in the direction- of progress. Many cottage industries will
easily spring into existence, when the supply of electric energy becomes possible to every house
in the Presidency. Even the great and perplexing problem of unemployment will find a solution
thereafter with the growth, expansion and development of minor indoor industries, while
labour will suo moto be elevated to that dignity and rank with which it i vested in the west and
which it ought to find in India, as well. And with the large field for industrial and economical
advancement thus opened, a large number of people will find work ill national aud healthy
pursuits and national improvement is bound to follow. Will it then be too much to say that the
Hon'ble Sir C. P. Ramaswamy lyer has, out of that indefatigable energy, acute intellect and keen
foresight characteristic of him, conferred on the people of this country, a boon whose worth
would be inestimable.

It is a deplorable fact that, owing to the exploitation of this country by foreign manufacturers,
there has been a lack of a healthy standard for Machinery needed by the various industries that
are at present holding the field. Without fear of contradiction, it has to be acknowledged that
lhe primary need of industrial advancement is the standardisation of machinery needed for the
various trades. This institution can well try to apply itself to, tackle this important problem and
fix satisfactory standards for the need of the existing industries, as well as for those that are
likely to be started.

This of course, will need the provision of large laboratories and workshops for research and
test. There are already available large laboratories at Calcutta, Bombay, Bangalore, Jamshedpur
and other places. But more such institutions are necessary to (any out efficiently the research
work needed for the industrial expansion of the country.

The members of our profession cannot achieve much by keeping themselves aloof from those of
other scientific professions. The application of modern science in daily life necessitates team
work; and as such it is not possible for anyone branch of scientific knowledge to achieve results
wort hy of note without the co-operation of the members of other professions. In this connexion
may [ draw your attention to the recent address of Mr. Howard, President of the Indian Scientific
Association, delivered at Bombay, where he has clearly emphasized the above fact. The success
of the Panama Canal Zone for human habitation has been possible, mainly on account of the co-
operution of the Engineers with the members of the medical profession.

Members and public institutions may be requested to found special prizes for special
contributions regarding various trades and this will facilitate the collection of very valuable
information by y of articles for our Journal. It will also make it easy for our members to obtain
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anthoritative opinions on questions of varying interest from the contributions of eminent
engineers throughout India. One most important object of this institution is the diffusion
among its members of information regarding the various branches of engineering. This
purpose can best be achieved by the contribution of papers dealing with the various aspects of
the profession.

Before dosing, let me once more appeal to my fellow engineers who have not yet joined the
Institution to enrol themselves as members. For if is my highest ambition that this Institution
should represent the life of the Indian Engineer in all its aspects and thus assume that
importance thatitis entitled to as the core of the Engineering Department an integral part of the
profession considered en masse. I believe it will not be in vain to wish for it that status which
sister institutions enjoy in the west, of having their membership alone considered a hall mark of
capacity or proficiency ipso facto and even getting entrusted with the training of young men to
the profession and the conduct of examinations for this purpose.

With thatlife for the Institution, I devoutly appeal to yon, Gentlemen, to co-operate to realise our
ideals in every conceivable way and the summum bonnm of our happiness shall then be in our
attempts therefor. Ouridea s and ideals are ill themselves their inexhaustible rewards.
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Presidential Address

The position which I find myself in to-day is a consummation of my hopes and ambitions. I
deeply appreciate the honour you have shown me in electing me President for the coming year. |
may say honestly that, whatever my hopes may have been, [ never expected to reach the highest
place in the Institution, and with my necessarily incomplete and inaccurate knowledge of my
shortcomings, I feel unworthy to tread in the steps of those who have gone before me. You may
be certain, however, that I shall do what in me lies to help forward the Institution, and keep its
interestto the forefront on all possible occasions.

When the proposal to form this Institution was first put forward, I realised that it would be a
most effective means to help Engineers and Engineering in India. I gladly joined the new-
founded Society and am proud of the fact that I am a founder member. The Institution, since its
inception, hasachieved a greatdeal, and with its large and increasing membership, carries great
weight in Engineering matters. It-has brought together, on a common ground, the men engaged
in our profession who are scattered over the vast Continent of India. It has enabled them to
exchange ideas, and, what is even better, to get to know each other personally. It bas bound us
together with a common tie and has undoubtedly raised the status of Engineers in India. We
have been able to achieve the latter most important point by insisting on a high standard for
election as Corporate member and have further increased our standard by inaugurating a strict
examination test when a candidate does not possess sufficient qualifications.

It is said, with the merit of truth, that one receives from an organization much in proportion as
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one gives to that organization, and I would impress upon members, more particularly our
Indian members, for whom the Institution was primarily founded, the necessity, and advantage,
of submitting papers, on subjects with which they are most conversant; either to the Local
Associations or the parent body. It is not necessary that such papers should deal entirely with
original research, Descriptions of works of all kinds which have been carried out, or are in
process of construction, are most valuable, and in many cases impart information to other
Engineers which is not available in text-books. The particular difficulties with which one has
met, and the method of overcoming them, are not only illuminative but in most cases are highly
instructive. One feature which is noticeably absent from nearly all Societies’ papers, are
descriptions of failures. Naturally one is averse to proclaim one’s shortcomings, but it is a fact
that more can be learnt from one failure than from a hundred successes, A certain amount of
sacrifice from an individual for the benefit of the majority is called for. I am not referring to
failures due to faulty construction or design but to those which occur owing to unforeseen or
incalculable forces. A good example of what T have in mind is contained in a paper recently
submitted by amember on the new entrance fo the Kidderpore Docks, where a vivid description
is given of the movement of the dock walls in the old docks, shortly after completion. T have no
doubt but that the design of the new King George’s Dock ‘at Calcutta has been influenced by this
extraordinary failure, and the magnificent work, now being carried out under the supervision of
Mr. McGlashan, in the neighbourhood of the old docks. will surely be carried to a successful
conclusion.

Engineers in these days are specialists aud perhaps the Port Engineer is of the most highly
specialised: products of modern days. The forces he is up against, the tidal currents he has fo
study, the regime of harbours and Ports which when disturbed cause unenviable anxiety, the
dredging problems, the magnitude and depth of the works—all combine to make his position a
highly respectable and onerous one. As an Engineer intimately connected with Port and Dock
work for over twenty-six years, Members will perhaps pardon me if I turn to this subject which
concerns me nearly and in fact concerns India very largely. I refer, in particular, to the Ports of
India. Through these ports flow the immense volumes of import and export trade which make
up the life of a nation. We have to accommodate in our Ports the ships trading to the British
Empire and foreign countries as well as the coastal trade. The gross registered tonnage of
shipping entering and leaving Indian ports in 1925-26 was some 65 million tons and the value
of the maritime trade approximated Rs. 900 crores. To accommodate this tonnage and give
facilities for handling and storing ships’ cargoes, as well as erecting and maintaining various
entrepots and depots for all sorts and conditions of trade, the Ports of India have spent to date
some Rs. 65 crores.

Ports, like other large institutions such as Railways, Municipalities etc., have to keep up to date
and it is axiomatic that any Port which does not do so, must gradually atrophy and become
relegated to the back-ground. No Port can afford to stand still, and it is the object of these few
remarks to see how we in India are meeting the situation and whether we have proved worthy
of our trust.

Amongst the numerous duties which a Portis called upon to do, the chief, and principal one is to
provide sufficient and ample accommodation for the ships visiting the Port. It is not difficult or
expensive to provide for two dimensions of a vessel, namely, the width and length, but the
provision of sufficient depth to keep a vessel afloat at all stages of the tide and to allow her to
enter and leave the Port. whenever she requires to do so, is a problem which has entailed the
expenditure of vast sums of money, and, in the case of some Ports, has placed a limit on the size
of vessel which can trade with that particular Port.

We are governed, so far as the draft of boats is concerned, by the available depth of the Suez
Canal, and as this depth has been increased from time to time, so Ports have to follow suit. The
authorised successive increases in allowable drafts of vessels traversing the canal have been as
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follows :—
1890 25'7"
1902 26'34"
1906 27'
1908 28
1914 29’
1915 30’
1922 31
1925 32’
The new scheme for improvement drawn up in 1921, provides for a depth of 13 metres or 42’8"
and for the transit of ships measuring 45,000 tons gross, length 265 metres, width 29 metres,
draft 10.67 metres or 35 ft. The depth of water is made up as follows : —
Draft of ship 35’
Margin between draft of ship and useful depth
useful depth of canal 4'5" 39'5"”
Possible thickness of sand on
canalbottom .. 33"
42'8"
This will allow a draft of 36 ft.if needed.
The increase in depth has been demanded by the ever increasing size of vessels and the
following table shows how advantage has been taken of the accommodation provided : —
Number of passages through the canal according to draftand size of vessel.
Draft 1910 1920 1925
Between 26'38" & 27 174 230
27&28 107 129
28&29 — 53 172
29&30 — 10 44
over 30 — — 24
Grosstonnage
Suez Canal Measurement 1913
6,000t0 8,000 1238 1216 2178
8,001t010,000 334 448 803
10,001t0 12,000 69 96 287
12,001t0 16,000 66 64 101
above 16,000 2 17 70
The Suez Canal has kept well ahead of requirements and there are now only 8 ships afloat which
could not pass through at the present authorised draft. These vessels however are high speed
passenger boats on the North Atlantic run and it can therefore be said that the Canal can take
any vessel afloat on the Eastern Trade. After the completion of the 1921 programme of works,
the Canal will be in as good a position to take large vessels as the Panama Canal. The total depth
of water in this latter canal is 40 ft. and allowing only the small margin of 3 ft. under the keel, the
permissible draft would be 37’ but as this is in fresh water the comparable depth in salt water
would be about 36 ft.
Itis to be seen now how the Indian Ports have met this increase in size and draft of vessels. The
larger Ports keep before them the recommendation of the Dominions Royal Commission which
stated in their final Reportthat certain ports on various trade routes should be deepened so that
accommodation may be provided throughout these routes for vessels of the following drafts :—
39 ft. on the route from the United Kingdom via the Suez Canal to the East and Australia.
Statement A shows the increase in size and draft of vessels tracing to Indian Ports.
J
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The greatest draft of any vessel entering Indian Ports (excluding the 8. 8. “City of Exeter”?
referred to later) has so far been 33 ft., namely, the “H. T. Caronia” whieh sailed from
Bombay. on the 8rd February 1918.

It is now proposed to deal with the various Ports and tostate their present and proposed
arrangements.

CALCUTTA
Approaches

The Port is situated on the River Hooghly and is 82 miles distant from its mouth. Navigation is
difficult at the month of the river, the channels wind through numerous sand-banks and the best
route has to be chosen through ever-varying depths along the line connecting the deep places
and over the shallows. These latter vary constantly in depth but when one place gets too
shallow, usually another opens out and gives deeper water, Last year the Middleton Bar was the
governing bar for 329 days during the year, giving between 15'—6'" and 16'—9"". Further up ate
two shoals, namely, the Balari Bar near the head of the estuary, and the Gabtola Bar. Above these,
where the Rupnarain River enters the Hooghly, a seasonal bar is developed. Higher up, there is
the famous “James and Mary" reach, caused by the entrance of the Damodar River, where the
channel is divided into the Eastern gut and Western gut. Above this, the river has the usual
characteristics of Indian rivers in the plains. It wanders about, with the deep channel hugging
the concave side, forming shoals at the crossing points. The crossings which give the most
trouble are the Moyapur and Royapur. To ensure the best navigational line, a constant system of
surveys is kept up together with a complete arrangement of semaphores and river marks.
Improvements have been effected on the bars in the upper reaches. The suction dredgers
“Sandpiper”, “Balari” and “Gunga” work on the Eastern gut and Moyapur Bar where in the case
ofthe former the depths have been increased from 3 to 4 ft. more than was available in the worst
months up to 1906 and in the latter an increase of nearly 8 ft. bas been obtained. The dredgers
also work on the shoal places nearer Calcutta namely Panchpara, Pir Serang, and Sankral. The
effect of the work undertaken, in the shape of river surveys and dredging has been to increase
the allowable draft of vessels navigating the river from 25'—2"" in 1880 to 29'—10"" in 1920.
Vessels drawing over 30 ft. can navigate the river by taking advantage of the tides.

Portproperand Docks

In the Port proper there is plenty of water, the 4 fathom contour being continuous on both sides
with the exception of a small patch at the Hastings shoal. Low Spring tides, however, seldom fall
below 2 ft above datum, so this shoal is not a serious one. The depth at the double moorings
varies between 30 and 51 feet and at the Strand Road jetties there is an average of 32'—6"
below datum. At the new Riverside jetties, the depth is notless than —34.00 ft. so although these
jetties are tidal, there isample water.

The Kidderpore Docks are entered directly from the River by means of a 60 ft. lock and a single
80 ft. gate. Thessill level of so with amean neapsrise of 12 ft, there is 29 ftand on the springs 34 ft.
of water, allowing vessels of 28 ft draft and upwards to enter. Both the Tidal Basin and Docks
Nos. 1 and 2 are kept up to alevel of + 21.50, and the bottom of the Docks being —12.00, there is
331/ ft. of water in the Docks. 'The designed water level was + 16.00 but this was raised owing
to the failure of the walls shortly after construction.

The 80 ft. entrance however has never been much used chiefly on account of the high level of the
water in the Docks and also because it is at right angles to the river. Consequently all the work
fell on the 60 ft. lock. This lock is only 400 ft. long between gates but with the use of caissons at
both ends vessels of 510 ft. in length can use it. With the increasing size in vessels and as the lock
has been used without cessation, the necessity of building a larger lock arose, and this is now in
course of construction. The new lock, which is close up against the old one, has a width of 80 ft.
and a length between gates of 580 ft. By means of caissons another 80 ft. can be added to the
length. The level of the outer sillis-19.00 and of the innersill - 17.00.
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In addition to this, a new Dock system, which will eventually contain over 30 berths, has
designed und work commenced on five berths and two entrances. The situation of this Dock is
about a mile below the Kidderpore Docks. The entrances are duplicated, one of them being
designed as a tandem Dry Dock. The entrance lock, closed by sliding caissons, has a length of
700 ft. and a width of 90 ft. with the inner sill at —21.00 and the outer sill at —22.00. The
minimum drafts in the lock are 31 ft. at High Water and 243 ft. at Low Water. The tandem dry
dock has a width of 80 ft. and a total length between centres of caissons of 1,216 ft. divided into
two clear lengths of 590 ft. and 575 ft., the inner and outer sill levels being both at —21:00. The
water in the Dockwill be at kept + 15-00.

BOMBAY.
PortApproaches.

The distance from the Pilot Station to the anchoring ground is some 41/, miles and the depth of
the channel varies from 40 ft. to 33 ft. below L.O. S. T. The anchoring ground for large vessels has
adepth of 40 ft. and these vessels can swing at their anchorsin thisarea.

Port Proper and Docks.

The approach channel to the older Docks has a depth of 17 ft. and to the Alexandra Dock 24 ft.
Thislatter isnow being dredged to —28.00. The datum is that of lowest ordinary spring tides but
as L.W.0.S. T.is 2 ft. 3 ins. higher, this additional depth can be secured on most days of the year.
The Ballard Pier; at which the nail, steamers berth, has a depth alongside of 28 ft. and is now
being deepened to 32 ft.below L.0.S. T.

The Prince's and Victoria Docks, opened respectively in 1880 and 1888, have single gate
entrances and are consequently halftide docks. The sill level of Prince’s Dockis — 14.00 and that
of Victoria Dock, — 16.00. The water level of both Docks is kept at about + 8:00 and the bottom
levels being—17:00 and — 19.00, there is an available depth in| Prince’s Dock of 25 ft. and in the
Victoria Dock 27 ft. The length of vessels having outgrown the original designed length of berth,
the number of berths in Prince's Dockis now 9 as against 14 in 1883 and in the Victoria Dock the
number hasbeenreduced from 16 to 13. This shows the advantage of straightline berths.

The Alexandra Dock opened in 1913, has an entrance lock 750 ftlong between gates and 100 ft.
wide. The length can be increased by the use of caissons. The level of the outer sillis — 27.00 and
the inner sill —23.00. The level of the bottom of the Dock is —25.00, and with the water in the
Dock at an average level +11.00, there is available 34 ft. of water over the inner sill. On High
Water Springs this can be increased to 37 ft.

The Hughes Dry Dock, 1,000 ft.long, is entered from the Alexandra Dock and has a width of 100
ft. at the entrance and a sill level of — 22.00. The Dock therefore is capable of ordinarily taking
vessels drawing 32 ft., but ships of deeper draft can be docked when required. In June 1917, the
City of Exeter, having struck a mine outside the Harbour, was drydocked with a draft forward of
34ft.4ins.and aft 22 ft. 5 ins.

Atthe north of the Harbour is placed a bulk oil pier for kerosene and petrol and has an approach
channel dredged to — 20.00 with —30.00 at the turning and swinging basin and alongside the
Pier, whichisintidal waters.
KARACHI.

PortApproaches.

Karachi is a tidal Port with an approach channel about 2 miles long to the jetties and about a
cable in breadth, The depth of this channel is at present about 25 feet below L.W.0.S.T,, but
arrangements are being made to deepen this to —28.00 as well as the channel abreast the jetties.
The mouth of the Harbour, which formerly had a bar with only 8 ft. of water, is controlled by a

training groyne on the east side and a breakwater on the west side which effectively maintain a
permanentdepth atthe entrance of 27 ft.
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The mean range of greatest ordinary spring tides is 9 ft. 3 ins., but as there are several minus
tides, varying from a few inches to a foot, during the year, the available depths are somewhat
diminished.

Port Proper.

The depth of water at jetties, some of them built many years ago, varies from 27 to 29 ft. at
L.W.0.S.T. The west wharf now under construction is of monolith design and these berths will
be dredged to —34.00. This depth together with the proposed increased depths in the channel
and entrances will allow a 33 ft. draft vessel to enter at HW.0.N.T,, with 5 ft. under the keel at the
entrance, 2 ft. under the keel in the channel and 1 ft. when lying alongside.

Further proposals are in hand for re-building the jetties on the eastern side to give a greater
depth at Low Water.

The Warbour is really a large lagoon capable of practically unlimited expansion. The waters
from the Chinna Creek, an inland basin, flush the ships' channel every tide and help to keep this
to the depths required. The jetties and west wharf being built in straight lines can adapt
themselves without alteration to the longer vessels visiting the Port and the width between
these wharves being 1,200 ft., there is ample room to swing a vessel preparatory to berthing or
leaving the Port.

RANGOON.
PortApproaches.

Rangoon, the Port of Burmah, handles the whole of the import trade and a very large proportion
of the export trade. The Port is a tidal one, the mean range of greatest ordinary springs being
16.4 ft. Indian Spring Low water mark s + 1.56 ft. There are a few minus tides in the dry weather
varying to 7 inches. The distance from the Pilot Station to Elephant Point at the entrance of the
Rangoon River is about 18 miles and from there to Rangoon 22 miles. The Rangoon River is the
name given to the lower reaches of the Hlaing River which is one of the mouths of the Irrawaddy,
and the approach to the river entrance is divided by the Eastern Sands. The Eastern channel is at
present not used but shows signs of opening out, while the west channel, at present navigated,
shows from recent surveys that the least water on the bar remains at 15 ft. From there is good
water all the way up to Liffey Island reach where there is a 20 ft. shoal. Liffey Island is the crest of
a shoal known as' the Hastings which is situated at the confluence of the Rangoon and Pegu
Rivers and constitutes the principal obstruction to navigation. The Hastings carries from 5 ft. to
12 ft. according to season, but a dredged channel round its edge along the left bank of the river,
known as the Monkey Point channel, is maintained between 15 and 16 ft. In 1866 the width of
the Rangoon river between Monkey Point and King's Bank was 6,950 ft., but owing to erosion at
King's Bank the width in 1922 had increased to 9,650 ft.In 1922 the Commissioners sanctioned
ascheme for the erection of abrushwood and stone groyne 6,000 ft. in length at the King's Bank.
This groyne is being erected on approximately the line of the 1866 foreshore and the idea is to
hold the Rangoon River to a definite width of 6,950 ft. and protect the King's Bank foreshore and
also to improve the water in the Monkey Point channel which will equalise the navigable depth
ontheinnerand outer Bars.

Port Proper.

The Port proper comprises the east and west reach of the Rangoon River just above that River's
confluence with the Pegu River and extends for about two miles and is from 1/4 mile to 1/ mile
in width. An extensive training wall at the west limit of the Port where the river takes a sharp
turn north has saved the left Bank of the river within the Port from silting and has effectively
prevented or reduced erosion on the right side. Along the Rangoon side are a number of pile
jetties and pontoon landing stages, the length of wharves being 2,822 ft. with 25 ft. depth
alongside. These wharves will be extended to form a continuous line of 4,000 ft. including a
berth to accommodate vessels drawing 30 ft. There are a number of fixed and swinging
moorings both in the Harbour, the Pegu River, at Kemmendine and below Hastings, with 45 ft. to
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25 ft.atlow water. These are being increased in number.

Nearly all loading is done in the stream and very deep ships have to go below Hastings to
complete before departure or lighten before going up to Rangoon. Oil tankers fill up at Syriam,
below Hastings. The Port Commissioners have purchased and leased a large area of land with a
frontage on the Pegu River with a view to building enclosed docks should it be found necessary
to do so. The position chosen will avoid the necessity for vessels having to navigate the Monkey
Point channel and will thereby improve the turn-round of deep draft vessels.

MADRAS

Madras, formerly an open roadstead, has now a well sheltered harbour of 200 acres. Alterations
have taken place from time to time in the Harbour, the entrance has been moved from the East to
the North and deep water quays have been constructed in place of open piers and fixed
moorings. Situated on the Bay of Bengal, the range of spring is small, namely 3.5 ft.; mean L. W. O.
S. T.being 1.76 ft. above Datum of soundings. The width at entrance is 400 ft. with 34 ft. depth at
low water. The new west quay has depths of 271/, to 313/4 ft. and itis proposed to deepen quays
Nos. 2 and 3 to 333/4 ft. The south quay will also be deepened from 313/4 ft. to 333/4 ft. and the
north quay under construction will have a depth alongside of 333/4 ft. The east and outer quays
are at—27.76 and the petrol jetty (outside the Harbour) will take down to 323/4 ft. from 321/,4ft.
The buoy moorings at presentbetween 30 to 321/,ft. will all be dredged to 333/4.

VIZAGAPATAM
PortApproaches

This is a port in the making and will be the only Railway controlled port in India. The natural
features are somewhat akin to those of Karachi. The Port is a tidal one, the greatest range of
ordinary spring tides being 5.1 ft. Datum is Indian Spring Low Water mark, but there are several
minus tides during the dry weather varying from a few inches to a foot. The highest recorded
High Water was 6.70 ft. The distance from the 5 fathom contour in the Bay to the Harbour is
under 11/ miles and the consideration of the construction of the breakwaters is deferred until
it can be decided whether it is less costly to keep the channel open by maintenance dredging
rather than construct such breakwaters. There is little lateral movement of sand at the entrance
and tidal currents are practically normal to the shore. The channel in the creek has rock to the
south. side and north side will be protected with stone pitching. Both channel and Harbour
proper are to be dredged to —30.00 and the dredgings used for reclamation.

Harbour Proper.

The complete scheme for the Harbour consists of a series of parallel jetties in echelon varying
from 3,781 ft.long to 2,150 ft. and width from 650 ft. to 550 ft. The distance between jetties will
be 500 ft. to 600 ft. The first section of works includes a wharfwall 1,800 ft. long berthing three
ships. Moorings for two vessels will be laid down and an oil depot on the south side of the
Harbour with a mooring for one ship will be constructed as well as a wharf for manganese ore.
The channel opposite the oil tanks will be taken down to —20.00 and a tidal scour channel
joining up the tidal scour basins to the Harbour will be taken out to —1.00.

CHITTAGONG.
PortApproaches.

This port affords a good example of the difficulty of dealing with Indian rivers. Above Sadar
Ghat, the river has sometimes cut into the bank a distance of 400 feet in one year, making a
channel 40 feet deep at low water where there formerly were rice fields. It has also, in one
freshet, short-circuited along bend and altered the position of the main channel by nearly halfa
mile. The effect of such heavy erosion is felt on the Inner Bar which silts up about 4 feet in a few
days. Below Sadar Ghat the concave bank has been revetted with stone on the “Bell Bund”
principle.

The approach to the jetties is 9 mileslong with an Outer and Inner Bar with 10 to 12 feet of water
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atlow tide and a sharp turn at the Gupta Crossing which carries about 14 ft. Between the jetties
and Sadar Ghat, near which the coasting vessels swing, is the Ring Bar with 15 feet, partially
dredged through to 21 ft.

Dredging is carried on continuously on the Inner and Outer Bars, in order to keep these Bars
openas much as possible.

Port Proper.

The Portis atidal one, springs rising to 13 feet in the dry weather and 16 feet in the rains. Minus
tides fall to as much as 18 inches below datum of soundings, the day tides being higher between
March and September, and lower between September and March.

There are four jetties with a depth alongside of 24 ft. as well as double and single moorings with
depths of 24 to 25 ft.and an oil berth further down the river with 28 ft.

The Port Authorities are about to undertake a comprehensive scheme for the improvement of
the entrance to the Port. The mouth of the river is bifurcated and the flood comes up the Juldia
channel when the last of the ebb is traversing the Patunga channel. The latter is the one used by
vessels entering and leaving the Port. The proposal is to close the Juldia channel atits upper end
thereby throwing the ebb and flood streams in one channel. This work, together with dredging
the stiff plastic clay, of which the Inner Bar is composed below —14.00, should have the effect of
doing away with both the Inner and Outer Bar. In addition, further revetting will be done on the
Patungaside so as to hold the bank where the main stream impinges oniit.

OKHA.
This Portis one of the latest to be developed along conventional lines.

Situated in the Gulf of Cutch behind Dwarka on the Arabian Sea it is almost land-locked, the
entrance being protected by Samiani Island and numerous sand banks. There are two approach
channels to the East and West of Samiani Island with a depth of 18 and 22 ft. at L. W. The Port
itselfis tidal, the mean range of greatest ordinary springs being 12.4 ft. Datum of soundings is M.
L.W.0.S. T, there being a few minus tides of two or three inches.

One pier has been built 400 ft.long connected with the main land by a viaduct 500 ft. long. It can
berth two vessel one on either side.

The depth of water alongside the Pieris 30 ft. atlow tide and vessels can anchor off the Pierin 24
ft. of water.

COCHIN.

Developments are now taking place for the purpose of providing Cochin with a first class
Harbour. The Harbour will be a tidal one, the mean range of greatest ordinary springs being 3.2
ft. Datum of soundings is—M. L. W. 0. S. T. and the Highest High Water recorded is +4.30. There
are a few minus tides during the year, but these are of no importance.

The first stage of the work which is now being carried out is the dredging of the Harbour and its
approaches to allow vessels drawing 26 ft. to moor in the stream. The area near by is being
reclaimed from the dredging. The foreshore on the north side of the Harbour at Vypeen has been
protected and portion of the reclamation wall completed. The channel through the outer Bar
hasbeen dredged and in order to keep the ebb and flow of tidal water in the required direction, a
channel in the back waters, 6,000 ft.by 100 ft. wide and 18 feet deep, hasbeen made.

The new channel, near the crest of the Bar, will be 800 ft. wide and the depth 35 ft. at low water.
The whole scheme contemplates the provision of wharves or jetties with complete modern
equipmentand the extension of railways to serve the Port.

TUTICORIN.
Similar developments to those taking place at Cochin are being carried outat Tuticorin. The tide

levels are the same as those at Cochin with the exception that there are no minus tides, low
water springs being +0.30. There are certain peculiar tides at the time of the Moon'’s quarters
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when there is no true high or low water, with practically slack water during the tide.

It is proposed to form a turning basin for vessels drawing up to 26 ft. and later on to construct
wharves or jetties with mechanical equipment and railway service. At present dredging and
rock breaking is being carried out and a narrow land-locked canal with a turning basin of 1,000
ft.square isbeing made.

The hard material will be dumped on the site of the breakwaters which take the shape of two
converging arms for the protection of the approach channel.

A protection embankment to the south-west of the Harbour will be thrown up to prevent blown
sand entering the Harbour.

MORMUGAO.

The Port of Mormugao is in Portuguese territory about 225 miles south of Bombay and was
acquired by the Portuguese in 1543. It is directly on the Arabian Sea and the Harbour is
protected by a breakwater 1,700 ft. long and a mole, 900 ft. long, runs from the end of it. The
accommodation is tidal, spring tides being about 6 ft. The depth at the entrance is 27 ft. at low
water wnd the area of the anchorage 99 acres, with a depth from 23 to 26 ft. A drag suction
hopper dredger is used to remove the siltation which occurs during the monsoon months. The
quay wall is 2,000 ft. long with 5 berths. At the first three there is a depth alongside of 24 ft. and
30 ft. atthe others. The new extension is designed for 30 ft. atlow water.

From the above, necessarily brief, resumé, it will be seen what the Ports of India (the Port of
Colomboisnot considered in this review) are doing to meet the situation caused by the increase
if size and draft of modern vessels. All the major ports in the course of a few years will be well
ahead of the times. River Ports such as Calcutta and Rangoon are handicapped by long
approaches and difficult navigation and the expenditure to improve these approaches must
necessarily be heavy.

India with its vast coast line of over 4,500 miles has few major Ports and the addition of a new
one at Vizagapatam will naturally tend to help the maritime trade and afford another outlet for
the great. export trade of India. The minor and coast ports are also taking themselves seriously
and are improving their harbours so as to get their share of the trade.

There are other matters also which must be considered in connection with facilities offered for
large vessels but space precludes. Two items which are important may be mentioned, namely,
bunkering facilities for motor vessels and those using liquid fuel and also Dry Docks. Most of the
major ports can now bunker such vessels at any berth they are likely to go to and further
extensions of pipe lines and connections are in hand. As regards Dry Docks India is rather poorly
supplied. Bombay has a 1,000 ft. graving Dock and Calcutta is new completing an even larger
dock but beyond these two there are no others which can take the big vessel. This situation will
undoubtedly be remedied in the course of the next decade.

The standard of 33 ft. draft mentioned previously is gradually being worked up to, but the
advent of the motor boat has no doubt affected this standard and it is probable that the figure of
33. ft. will not be reached for some considerable time. A motor ship on an extended voyage can,
with a somewhat smaller tonnage, carry some 25 per cent. more cargo than a coal-burning
steamer. In addition io this, the motor ship has a lower operating cost and these factors will
cause more motor ships to be constructed than steamers so that in the near future the former
will carry the bulk of the ocean trade. Sixteen years ago the motor vessel was practically
unknown and if its advent will prevent, anyhow for some time, the steady increase in draft of
vessels, then Port authorities will owe them a debt of gratitude.

I have to acknowledge with thanks the ready help given to me by the various Port authorities in
preparing these notes.
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Sir James S Piekeathly
C.LE, CB.E, CV.0, D.S.0.

President 1927-28

Presidential Address

It is my great privilege to address you asx your President for the coming year, and my first duty
mustbe to express my thanks to the Council and members of the Institution for the great honour
they have conferred upon me in electing me to this high office. I confess that I take upon myself
the duties of this office with some hesitation and doubt whether I can properly fill the position;
but one thought comes to comfort me. One of the philosophers said, “The future does not come
from before to meet us, but comes streaming up from behind over our heads”. We, therefore, are
notresponsible to the present generation bit to the future. The success of this presidential year
—and we all hope that it be a successful years — will net he upon my shoulders hut upon the
broad and capable ones of my distinguished predecessors to whose ungrudging labours the
Institution, in a very large measure, owes its position to-day; but on me devolves the duty of
doing the utmost of which I am capable to consolidate and extend the work of my predecessors
and to advance, in every possible way, the interests of this Institution, to which we are all proud
to belong. A distinguished past President of the Institution of Electrical Engineers in one of his
addresses likened the position of the President of an Institution such as ours to a spear point or
the tool face, and very rightly stated that wheat may be accomplished by the point depends
largely on the body behind it. I know your President is always assured of an overflowing
measure of supportand sympathy from your Council; but, if the good progress made in the past
is to be maintained during the coming year, it is essential that the keen interest and support of
every member of the Institution should be behind the Council in their labours on your behalf.

The aims and objects, for which this Institution was founded, are set forth in the Memorandum
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of Association, and are well known to you all. The Institution continues to make good progress,
the total membership to-day being 1,033, and the nett increase during the past twelve months
51. The conditions of and qualifications for membership are not being relaxed in any way, but
are rather being made more severe. Membership of the Institution is becoming more and more
recognised as a qualification and as the hall-mark of the Engineer.

The local associations of Bengal, Bombay, South India and the United Provinces continue to
thrive, and during the pastyear the North West India Association was inaugurated.

Much has been accomplished since the Institution was incorporated in 1920 but much yet
remains to be done before the ideals, which inspired the founders, are fully realized; and I want
to see and do not hesitate to call for ungrudging service to the Institution from all its Members. I
am certain that, if each member will actively realize that the Institution is his Institution, its
powers of and opportunities for useful service to the Engineering Profession and to the people
of this great country will be greatly enlarged. We, members of the Engineering Profession, are
justly proud of our splendid tradition of service rendered in many cases regardless of the cost to
the server, and I ask that every member of the Institution should to-day put to himself the
question “What service can I render to the Institution during the coming year?” In order to help
you to answer this question, [ propose briefly to indicate the directions in which your assistance
isneeded, and I feel assured that my appeal to the members of the Institution for help will meet
with whole-hearted response.

Each member can help the Institution by bringing its aims and objects prominently before those
members of the Engineering profession in India who have not yet felt it to be their duty to join
the Institution. As I have already stated, the membership of the Institution now stands at 1,033.
This is not unsatisfactory; but there is room in the Institution for many more. [ know that there
are many Engineers fully qualified for membership whose presence amongst us would add
greatly to our strength, but who, for one reason or another, have so far refrained from joining
and helping us in our work on behalf of the Engineering Profession in India. By inducing them to
do so there is an opportunity to serve the Institution, and I ask each member to appoint himself
a missionary on behalf of the Institution, and in season and out of season bring its aims and
objects prominently before those engineers of his acquaintance whose help and support we are
not at present able to enlist. [ am sure that, if an intensive effort is made during the coming year,
our membership can be very substantially increased and the opportunities. for good work
which the Institution possesses can be still further extended.

You will note from the clause 3c of the Memorandum of Association that one of the objects for
which the Institution has been established is “to diffuse among its members all information on
matters affecting Engineering, and to encourage, assist and extend knowledge and information
connected therewith by establishment and promotion of lectures, discussion or
correspondence”. Now, the records in the Journal of this Institution show that since its
formation. anumber of valuable and interesting papers on matters connected with Engineering
have been submitted by members of the Institution and discussed either at the meetings of the
local association or the parent body; but it is a matter of great regret to your Council and myself
that no papers are available for discussion at this meeting. If the Institution is to fulfil one of the
mostimportant objects for which it was founded, members must bestir themselves and, even at
the sacrifice of some of their leisure time, undertake the preparation of papers dealing with
engineering matters with which they are most conversant. I am aware that, as a class, the
members of the Engineering Profession are usually unduly modest, and many feel that: the
works executed by them are not of sufficient importance to be worthy of a paper; others may
feel that the difficulties encountered by them in carrying out works were capable of very simple
solutions when carefully examined, and the matter is not of a sufficientimportance to justify the
preparation of a paper for the Institution. But here I think they make a mistake. It is only by
explaining the difficulties which we have met and the methods adopted to surmount them that
we can hope to pass on our experience to others and so fulfil one of the main objects for which
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the Institution was founded. There is no country in the world with a larger variety of
engineering work in progress than India, and many engineering problems and difficulties have
constantly to be surmounted; and [ appeal to all members, who may be in a position to help, not
to allow a little trouble or sacrifice of time to stand in the way of this most important service to
the Institution. If members shirk this service and a steady flow of suitable papers dealing with
matters of professional interest is not maintained, then the usefulness of the Institution will be
grievously impaired, as it will fail to serve one of the principal objects for which it was founded;
but I have no fear that this will be the case, as I am confident that my appeal will not go
unheeded.

I have briefly indicated above two directions in which each member may serve the Institution;
but there is another direction in which even greater opportunities exist for service to the
Institution and our profession. Sir Clement Hindley referred to it in his presidential address in
1922, and I feel I need make no apology for quoting the words used by him on that occasion. He
said, “A very great responsibility lies on every Engineer who is entrusted with the practical
training of the students or apprentices. It is here that his opportunity for service to the
Institution and the profession lies, and it is here that the greatest necessity exists for a
realisation of those ideals of which I have been speaking”. These are wise and weighty words,
and ] sometimes wonder if we fully realise our responsibilities to the rising generation and if
each one of us is doing his utmost to discharge these responsibilities to the best of his abilities.
In the course of time the students of to-day will be called upon to take the reins from the hands of
those who now occupy the premier positions and if young men are to carry on the traditions and
maintain the high standard of our profession, it is essential they should receive all the guidance,
sympathy and support that may be necessary for their welfare and advancement. In this matter
of vital importance the work is one which, to a great extent, must be left in the hands of
individual members. I know that many members of the Institution have given unsparingly of
their time and interest to this work, but lest any of our members have overlooked their
obligations to the Institution and the young engineers with whom they are broughtinto contact,
[ commend to their notice the great opportunity which this work offers of rendering useful and
lasting service to our Profession.

At the risk of incurring the criticism of making an unsuccessful attempt to preach a sermon
instead of delivering a Presidential Address, I propose to take this opportunity to address a few
words to the students and younger members of the Institution. It was my privilege some years
ago to read two addresses, one delivered by Mr. C. H. Wordingham to the London Students'
Section of the Institution of Electrical Engineers, and another by Dr. E. H. Griffiths, FR.S., to the
South Wales Institute .of Engineers. These addresses made such a deep and lasting impression
onme thatl feel I can render no better service to the young men of our profession to-day than to
tellthem some of the things the lecturers said. Speaking to the students Mr. Wordingham said —

“Most of you are starting, or have just started, on your careers: what is necessary for your
success? Naturally you must be equipped with the very best scientific and technical education
you can obtain. Subject possibly to the exception of a few brilliant men with inborn genius who
do arise from time to time, the day has gone by when the man who picked up his knowledge as he
went along can hope to attain a good position as an engineer. Every young man entering the
profession must make himself acquainted with the present state of knowledge in the various
branches, and must have a special knowledge of the one in which he proposes to practise. This
knowledge, however, is only his bag of tools. The finestkit in the world will not carry him far ifhe
does not know how to use them, It is in the use of them that the human element comes in and
that the exercise is called for of such abstract qualities as sympathy, kindliness, consideration,
firmness, fairness and honour. These are the determining factors. The works manager who has
favourites, who tries to get the better of his men, who bullies and insults those under him, or
truckles to a dishonest employer by allowing scamped work, will never be a success. The
adviser whose advice is coloured by his own self-interest, or who is open to improper
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influences, may make money, but he will never attain an honourable position. The staff man
whose heart is in his amusements and who only does so much work as he is compelled, doing it
as an uncongenial task to be put out of mind when he puts on his hat, will find his promotion
slow and his change of employment frequent.

“Itis the man himself who counts. He must have his equipment of knowledge and skill, but also
he mustbe able to use thatequipment.

“Just one word on the subject of work. The fashion of the day is to exalt amusement as the chief
aim in life, and to represent work as a task to be reduced to the shortest period possible. So far
have things gone thata man's opportunity to work s in certain directions forcibly limited by Act
of Parliament. Work is essential to our existence, and it behoves each one of us to find out, for
himself what kind of work he is best suited to perform and then to find means to make it his
vocation. Ordinarily, many drift into their life's work, but I imagine that few drift into
engineering; most enter the profession from deliberate choice, presumably because it attracts
them. Fortunate indeed are they if they have correctly gauged their inclination, for the true
engineer needs no artificial amusement, his work is his hobby and is seldom out of his mind,
even when taking, as he should, legitimate relaxation.

“Most of us must have asked ourselves at one time or another: What is man's ultimate destiny?
What are we here for? Each must find his own answer. [ suggest that one of the most important
objects in life is the formation of character, and if this be so, every thought, every action has its
effect, indelible and permanent. Every job carried out then assumes an importance far greater
than its intrinsic worth would give it. The primary thought in every engineer's mind should be:
'Will this thing which [ am carrying out be to my credit as an engineer or to my discredit?
Suppose the work which I am doing to-day, and which will soon be out of sight, is unearthed 20
years hence, will its discoverer say of it that the job was well done or scamped?’ | know of no
pleasanter sensation than that of revisiting something carried out years ago and being able to
tell oneself that it has stood the test of time and is still functioning well. | would say to each of
you: 'Try to do every piece of work primarily for the work's own sake and for the sake of its effect
on your Own character. The pecuniary reward in any one instance may be small or great, but in
the long run that too will be added to you.'..... A duty accomplished, a difficulty successfully
overcome, a job well done, these are the things which confer real happiness, happiness worthy
of man with his infinite possibilities and responsibilities”.

Dr. Griffiths ended an address on the subject: “A closer union between pure and applied science”
with these words :(—

“There is no branch of natural science which the engineer can afford to ignore. His dependence
on the physicist, the chemist, and the geologist is obvious, but I ask you to remember that the
successful construction of the Panama Canal was due to the researches of zoologists, and even
the designers of our aeroplanes had to call on the botanists for advice in the selection of their
wing materials.

“The increasing complexity of the problems by which we are confronted—or rather our
increased knowledge of their complexity— has led to the division of science into separate
compartments, a separation which was inevitable although in some respects regrettable.
Nevertheless we must remember that they are all parts of one organic whole. The laws of
conservation and dissipation of energy, for example, are notbounded in their application by the
walls of a physical laboratory. No worker in any one such compartment can afford to be ignorant
of discoveries made in others, and more especially is this true of the engineer. It appears to me
that one of our difficulties is the tendency to over-specialisation. The engineer should have easy
access toall chambersin the temple of science.

“It is true that the views I have expressed may be regarded as Utopian, or, if you prefer it,
optimistic and imaginative. I am unrepentant! [ want to induce our young engineers to be both
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optimistic and imaginative.

“I delight in the following quotation from an address given to the Royal Society by Sir Benjamin
Brodie in 1859: 'Physical investigation more than anything besides helps to teach us the actual
value and right use of imagination—that wonderful faculty, which, left to ramble uncontrolled,
leads us to stray in the wilderness of perplexity and error, a land of mists and shadows, which,
properly controlled by experience and reflection, becomes the noblest attribute of man, the
source of poetic genius, the instrument of discovery in science, without the aid of which Newton
would never have invented fluxions, nor Davy have decomposed the earth's alkalies, nor
Columbus have found a New Continent.

“I venture to repeat, at the risk of being that thought wearisome, the mental attitude of our
young engineers towards the revelations of pure science should not be 'What possible use can
there be in this discovery?' but rather 'What is the way in which this discovery can be utilised?' |
would urge you in your leisure hours—and I admit they may be few—to study the works of the
pioneers in pure science, and as you do so give free play to your imagination, always bearing in
mind the words of Sir Benjamin Brodie: 'Imagination properly controlled by experience and
reflection.’ Waste not your efforts in vain pursuit of impossibilities, such as the squaring of the
circle and perpetual motion; but build on the firm foundations laid for you by the masters of
research, and strive to apply the principles they have established to the benefit: and
advancement of mankind.

“Determine that you will become liaison officers between the allied armies of pure and applied
science. To the man of science, discoveries are an end in themselves; by the engineer they should
beregarded as foundations on which he may surely build for the edification of mankind.

“I will close with the words, better than I could frame: ‘There are three voices of Nature. She
joins hands with us and says, Struggle, Endeavour. She comes close to us ; we can hear her heart
beating. She says, Wonder, Enjoy, Revere. She whispers secrets to us. We cannot always catch her
words. She says, Search, Inquire. These, then, are the three voices of Nature, appealing to Hand,
and Heart, and Head, to the Trinity of our Being."”

No better advice has ever been given to young men starting their careers in the Engineering
Profession than that contained in these quotations, and I hope that the students and younger
Members of the Institution will find in these words inspiration and incentive to selfless service.
Your profession has pre-eminently a boundless scope for service. The vastness of its domains
and the strength ofits influences provide inspiration to endeavour which, I feel sure, will sustain
you when travelling the road which lies before you. I ask you to regard the Institution as an
embodiment of the principles so well expressed by the distinguished men whose words [ have
borrowed; and I can point you no higher aim than that the proper exercise of your profession
and the right conduct of yourlives should serve as amirror reflecting those principles.

Now the proper exercise of your profession, and indeed) of any profession, implies something
more than just “pulling your weight”. As engineers, you will understand that maximum effort
can only be exerted if the individual forces act in unison. In other words, it enjoins unselfish
team work. Success and honours will not come to all of you; nor would I have you measure merit
solely by this standard. As your work draws to its end and as you retrace the difficulties of the
way which you have traversed, you will come to pass judgment on yourselves; and, if you are
able justly to conclude that, ‘I have given freely and unselfishly to the team,” you can find no
fairer capital to crown your life's. work.

And now I shall end with an earnest appeal to you all that you should, at all times and in every
way, apply the high principles and traditions of your profession so to help to direct the course of
events that this great country shall go up, and not down, in the scale of humanity, and in its
upward progress shall be an agent for the uplifting of mankind atlarge.
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D.S.0, O.B.E,, TD.
President 1928-29

Presidential Address

Gentleman

In this Presidential address, the first thing [ wish to do is to thank you for the very high honour
you have done me by electing me as President of the Institution for 1928-29. This is an honour
which [ very greatly appreciate and for my pad; you may be sure that [ will do all I possibly can to
further the interests of the Institution during my term of office.

My predecessors have, as arule, on this occasion either addressed this meeting on the activities
of the Institution, the training of young Engineers or on some Engineering subject. In my
address to-day, I wish to deal in particular with the position and responsibilities of the Local
Associations.

The President of an Institution like ours has a great responsibility to shoulder and I feel that the
best results cannot be obtained unless he takes members into his confidence and obtains their
help continuously. I intend to take you into my confidence to-day and ask you to help to extend
the activities of the Local Associations. We must contrive to make all the Local Associations real
live organizations and to dispel any ideas of misunderstanding which may exist.

To start with [ want you all to realize that tire Local Associations are the Institution of Engineers
(India) in being and that it is on the success of each and everyone of the Local Associations that
the success of the Institution as a, whole depends. I should perhaps explain that apart from the
office where the Secretary and his staff carry out their work, the Institution has no existence
exceptinits Local Associations.
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In some Provinces, there is apparently an idea that the Local Associations are not really part of
the Institution but are more or less independent bodies attached in some vague but undefined
way to the Institution.

I understand that some Local Associations imagine that the funds which they are entitled to
receive from the Institution are dependent entirely on their membership and that they should
manually demand a sum of money equivalent to so much per head of their membership.

Neither of these ideas are correct and [ wish to impress on you to-day that the Local Association
is the Institution of Engineers (India) in that particular Province. Secondly thatin so far asitis
within the financial power of the Institution, each Local Association will receive that amount of
money required for its expenditure during the year-no more and no less.

To facilitate this question of finance, each Local Association should, as soon as possible after the
1st of September in each year, send to the Secretary of the Institution a budget of their proposed
expenditure. This will be considered by the Council and, if passed, then the money, will be
allotted to that Local Association. Yon will, however realize that it would be bad finance for the,
In Institution to transmita considerable sum of money to the Local Association until itis actually
required.

I should like to point out that at present the annual expenditure of the Institution is from Rs.
6,000 to Rs. 7,000 in excess of the money it receives. So far we have been working on overdraft
against our reserve and I feel sure that yon will, agree that it would he burl finance to send to
each Local Association a lump-klint of money at the beginning of the year and thereby increase
our overdraft on the bank on which we have to pay interest. I therefore suggest that this
difficulty can best be got over by the Local Associations working on an Imprest Account which
will be recouped from time to time as may he required. I trust that [ have made the two points
clear, viz:-

(1) That the Local Associations are the Institution of Engineers (India) in their respective
Provinces.

(2) That the money which they are entitled to receive should be equivalent to their approved
expenditure and no more and no less. No Local Association should at the end of a year have
eithera credit or debitbalance.

I hope that I have cleared up these two points and now let us see how we can improve the
activities of the Local Associations.

I know from experience that the general failing of all men is to put on to the busiest man any
extra work that is going. Honorary Secretaries of Local Associations are not apparently exempt
from this failing of their fellows and we usually find that the Honorary Secretary of a Local
Association is one of the hardest worked men in the Province. It is very difficult indeed for any
one who has to work long hours in his own sphere of activity to devote the time necessary for
carrying on efficiently the work required from an Honorary Secretary of a Local Association and
Ithinkitis asking an impossibility unless efficient help be given to that gentleman who consents
to take on these duties. As I have already said the Local Associations are the Institution of
Engineers (India) in being and it is of vital importance that everything possible be done to give
those Local Associations a reasonable chance of performing their share in the organization. The
correspondence necessary to do this is very great and is in my opinion overwhelming for
.anyone who has other duties to perform unless he be given efficient assistants. I therefore think
it advisable that each Local Association should, in addition to the Honorary Secretary, have a
paid well-educated Head-clerk who will be able to do the routine work and thereby give the
Honorary Secretary time to plan arrangements for increasing the efficiency and popularity of
the Local Associations.

You may think that the above remarks are rather on the lines of a sermon but I can assure you,
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gentlemen, that [ have the interests of the Institution very much at heart and I feel that if we are
to take our place amongst the great technical institutions of the world, we have to make a really
serious effort now and that effort must be made by each of the Local Associations.

In connexion with this matter | would remind you that one of the greatest difficulties with which
our Institution has to, contend at present is that of finance. You have seen the balance sheet and
you all know that our annual income does not meet our expenditure. There are two ways of
remedying this:-

(i) by raising the annual subscription
and
(ii) by obtaining increased membership

I think it would be a very retrograde step indeed to raise the annual subscription but I do feel
that there is considerable scope for increasing our membership. I am not for one moment
suggesting that the standard of admission to the Institution should be lowered in the very least
degree but there are many Engineers in India who are fully qualified and who do not at present
belongto the Institution. These Engineers in common with those who belong to the Institution
obtain their livelihood by work in India and it is surely their duty to support the Institution
which has done so much to foster engineering interests and to maintain engineering standards
in this country.

[ am sure that everyone of us here knows several qualified Engineers who do not belong to the
Institution and I would therefore ask you to point out to these gentlemen what they are missing
by notbelonging to itand the path in which their duty lies.

I do not wish you to think that [ am asking you to beg people to join the Institution, but what 1 do
ask you is that you will tell your qualified Engineer friends about the Institution and let them
know the advantages to be gained by both themselves and by India as a whole if they come
forward and join. [ am perfectly certain that the reason why those qualified Engineers who are
not members do not belong to the Institution is that they have never been told anything aboutit.
If each of you will help me by shouldering a little of the work, the Institution will, in a short time,
beinavery flourishing condition indeed. Please however keep this uppermostin your minds—
the Local Associations are the Institution of Engineers (India) in being and if each is a real live
organization, then the Institution as a whole will fill the part for which it exists.
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Lieut.- Genl Sir Edwin H. De Vere Atkinson
KC.B., KB.E, CM.G., C.LE., RE.
President 1929-30

Presidential Address

Gentleman

Itisacustomary act of courtesy for anew President to express his thanks for his selection for the
position of President, In my case it is more than an act of courtesy. I came out to India in 1888
and a long career and good fortune has attached many letters, to my name, but I can assure you
that no honour has given me greater pleasure than that done by you in selecting me for a post
which has been field by such eminent Engineers in the past. Gentlemen, [ thank you with a full
heart for whatI consider is all honoured ending to a long career associated with Engineering in
India.

When I firstarrived in India 41 years ago the general position ill the Engineering World ill India
was very different to that existing at the present time. There was the PW.D. consisting of the
Roads and Buildings and Irrigation, the Railways and the Military Works Department organized
on the same line as the PW.D., with divisions, Executive and Superintending Engineers, etc. In
my Department every Engineer had to be Jack of all trades, which as you know, is not an efficient
or even possible state of affairs, He had to be a designer, estimator, architect, sanitary engineer
and builder, etc—all in one. I believe there was appointed some years later one architect for the
whole of India, the Consulting Architect of the Government of India. The expansion necessitated
by the ever increasing efficiency of modern life has changed all this. We have now specialists in
their own lines with a basis ofa common training in Engineering.

On the Electrical side the expansion has been enormous. At the commencement of the Great
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War in 1914, I think there were only two military cantonments electrified and now there are
over eighty. The great developments in Hydro-Electric Schemes are acting as spurs to the
industrial development so badly required in India.

The Irrigation Department which has produced results unparalleled in the history of the world
has notrested onits laurels, and among modern schemes, this province is providing some of the
grandest works which we hope will be of immense potential advantage to the inhabitants.
Nowadays the Sanitary Engineer, the Town Planner, the Agricultural Engineer all take their
specialized partin the work thatused to be done by the Jack of all trades in the past.

Why have all these posts and Departments sprung up; because, Gentlemen, it pays.

These men have not been engaged as expensive fads. Experience has proved to every
Government thatit pays to provide first class Engineers in every branch of public affairs.

If the Town Planner had come in time, what a large amount of money, and lives would have been
saved which have been lost owing to the haphazard, insanitary, and congested state of many of
India's towns.

To increase the material prosperity of this country one of the crying needs is Industrial
Development, and Industrial Development requires money, energy, initiative and engineering.
Not only have mills and factories to be built but the machinery has to lie made and installed and
run by Engineers. Further Railway development, and a forward policy in transportation, is not
only necessary but essential to the improvement of the industrial, commercial and social
prosperity of the country.

[ fear that even to-day every Engineering student looks forward only to Government
employment. These enormous Departments do not exist in many other countries where the
Engineer has to find his own work and do it to the satisfaction of his employers or he win not
continue to do work. | have been for years and years preaching to all my Indian friends and
students, in company with many other people, thatitis by private initiative that the Engineering
profession can best foster the industrial prosperity of India, and the most remarkable example
ofthisis one of our distinguished past Presidents Sir Rajendranath Mookerjee.

One of the objects of this Institution is to maintain the highest standard in Engineering in India.
History and actual results show thatin the past Engineersin India have been second to none and
this Institution has made one of its first principles that it is determined to maintain the high
ideals always kept up by the Parent Institutions in the West.

We scrutinize most carefully each application for membership, we fix the standard of the
examination, and we refuse to accept the diplomas of Institutions whose courses we consider
weak. Is it possible we could do more? Remember that the lad grows into the man and it is the
studentwho is ultimately the Engineer. Can we suggest to Local Governments the advisability of
letting the Institution be the Adviser and Assessor of'tile standard of the curriculum and courses
of all the Engineering Colleges and Institutions in India. Is this practicable or is it a Castle in
Spain?

As regards Mechanical and Electrical Engineering, I think the problem of employment is by far
the mostdifficult. Itis undoubtedly hard for Indians to get the right kind of practical training and
instructions in the West to fit them for managing and supervising posts in Mechanical and
Electrical Engineering work.

I have been much perplexed over the question of Indianization in our 9 Army factories. The
work required is often one involving great precision and immensely varied. It ranges from the
making of explosives, ammunition, guns, rifles, steel, etc., through an enormous range of
articles, to clothing and ghee. The workmen arc all Indians and many very good and by a system
of apprentice training we are now turning out an excellent class of trained apprentices. The
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trouble is the supervising classes ranging from Chargemen to Foremen. To a great extent these
men have at present to be especially brought out from Home, as real knowledge of the
manufacture of lethal weapons and Army equipment can only be obtained at Home. From
experience | personally consider that for an Indian to go Home and obtain an engineering
degree and then a smattering of practical work is a waste of time and money. Factories whether
Government or not cannot exist, unless efficiently and economically managed, and technical
knowledge of ahigh order is necessary in supervision.

Now the best of our apprentices, if they had two years improver training, would make excellent
Chargemen and many of these would doubtless ultimately work their way up to Foremen, but
the trouble is that on the conclusion of their apprenticeship they want to be Chargelrnen
straightaway, a job they are not yet fit for. | propose to send the best of these Home for two years
to work as Improvers. The spirit in which I wish their training to be carried out is: Practical
training in methods of manufacture is immesurably more important than academic
qualifications, but our aimis not only to increase the mechanical and technical experience of the
lads, but also to develop their personality, broaden their outlook and character by travelling in a
new country, competing with workmen whose views are different to their own, and seeing
different workshops and supervising methods. For this purpose we do not want our lads to be
too dependent on financial assistance from Government ; we do not want them to be premium
improvers ; we do not want them to stay in sheltered trades; we do want them to meet with and
overcome difficulties and we do want them to earn their keep in competition with English
workmen as far as possible. Then further, when a special outstanding lad, qualified by birth,
character and personality, is forthcoming I propose to send him on after the improver class to a
University to obtain it degree, and join the works management.

Whether these ideals are too high and impracticable is a matter of argument and [ have not yet
succeeded in persuading the powers thatbe, that they are practicable and on the rightlines.

It may interest you to hear the details of one case which have just come to my notice, of one of
our apprentices from the Gun Carriage Factory at Jubbulpore who went Home at his own
expense and for whom we found work in Vickers in England. He has just finished 3 years as an
improver on the lines I have sketched out. His average earnings the first year were £3.15 per
week, the second year £4.15 and the third year £5.15, making a total earned of £728. His total
expenses excluding passages but including lodgings, wearing apparel, sports, week-ends ill
England, continental trips, presents and all expenses were £542. In his last letter he finishes “I
am really very sorry to leave England, and I was much upset while parting with my many
acquaintances and fellow workers and staff who in different sections gave me farewall and
presents.  had along talk with Mr. Wilson, Superintendent and managers”. Well, Gentlemen, this
shows what canbe done, if workis done in the right spirit.

I am as keen on Indianization a any one. I recognize this is the country of the Indian and they
have the right to expect the major share in all positions of work, responsibility and
administration. But I am only keen on Indianization on the right lines. The Indian must educate
himself and be trained efficiently to hold down the posts to which he lays claim, and the
difficulty is that so-called popular opinion, and very frequently nepotism, demands that an
Indian mustbe putinto a postbecause he is an Indian and notbecause he is qualified to carry out
the work as efficiently as others.

Army factories are undoubtedly in a stronger position than civilian establishments, as efficiency
with them is a necessity, as they have to work to recognized standards as long as an Army exists
in India under British guidance. The Army standard is firstly, the cheapest standard to which an
article can be turned out, which will ensure, I reasonable life, when in the hands of troops, and
which will further endure the hard treatment it must meet in the field during an actual
campaign; and secondly in many cases the standard has to be guided by the standard of the
British Army, as all articles of equipment in the hands of British troops in Ind ill must be inter-
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changeable and the components inter-changeable with like components in the hands of the
British Army elsewhere. For instance, all the components of guns and rifles made at Cossipore
and Ishapore mustbe inter-changeable with those manufactured at Woolwich or Enfield.

We are often defeated by the troops themselves if the greatest care is not taken. For instance, all
components of a machine gun are made to average limits of 1 to 2000th of an inch to give them a
reasonable life, recognizing they have an enormous amount of wear in the daily operations of
training and firing. Consequently a new gun is a good fit and stiff. A machine gun section used to
be trained to get their gun into action in 20 seconds and out of action in 15 seconds. This is
impossible with a stiff gun and consequently they used to file down all the recalcitrant parts.
This order hasbeen altered and no time is now fixed for either operation.

Now, Gentlemen, a few words on the Institution. The Annual Report is or will be in your hands
and you will see the progress of work done in the year. We met in Bombay in 1922 and Sir
Clement Hindley said then in summarizing the aims before the Institution “Let us have a definite
campaign to secure 1,000 members.” Seven years have passed and we have now about 1,200
members. It is our hope and wish that in the end every Engineer of standing in India will be a
member, for his own good, for the good of the Institution and for the good of Engineering in
India.

The reasons which influence the Bombay and Punjab Engineering Congresses to refuse to
amalgamate with the Institution are somewhat obscure, but in particular the Punjab Congress
has expressed its sympathy with the aims and objects of our Institution and has decided that a
member of the Congress who is also a member of this Institution shall pay a reduced
subscription. I sincerely hope that in time the Congresses will recognize the advantage of one
Institution which does notrepresentany part of India, but hasits Centresin all provinces.

The present Local Centre are as follows :-

The Institution of Engineers (India),
Bengal Centre—Headquartersat CALCUTTA.

The Institution of Engineers (India),
Bombay Centre—Headquarters at BOMBAY.

'T'he Institution of Engineers (India),
South India, Centre—Headquarters at MADRAS.

The Institution of Engineers (India),
United Provinces Centre—Headquarters at LUCKNOW.

The Institution of Engineers (India),
North WestIndia Centre—Headquarters at DELHI.

What [ want to impress on you is that these are not minor local centres, but the home of the
Institution in the Province. There must be aheadquarter to carry on the administration and that
isin Calcutta, because it is almost the only place in India where you can always find a quorum of
members of Council to carry on work, but it does not make Calcutta more important than any
other home ofthe Institution.

Another point raised by Sir Clement Hindley on our visit to Bombay in 1922 was the question of
permanenthomes for the Institution.

[ am glad to inform you that the Government of Bengal have sanctioned a 90 years lease of a
suitable site on favourable terms in Calcutta for the permanent headquarters of the Institution
and for the Calcutta Centre.

The Council hasnowin hand the task of the collection of the necessary funds.
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As regards the other centres, the Local Governments have been or will be approached in
connection with suitable plots of laud and the collection of funds will have to be left for the
presenttolocal enterprise.

It was in 1925 I last had the honour of addressing you and I then remarked how in 1913 I had
started an Association of old Roorkee Engineers. One of the difficulties in running it was, as it is
to some extent now, the difficulty of getting members to pay their subscriptions, even a modest
oneofRe.1/-.

Now, this is a subject which is of great importance to the smoothness of running the machinery
of the Institution and I regret to say that a great many members do not regard the prompt
payment of subscriptions as an important matter. This necessitates great extra work and
considerable expense in sending out repeated reminders. I want you all to bear in mind that the
financial year of the Institution begins on September 1st and not on April 1st, and [ would ask
you all to take up as a matter of propaganda among your fellow members, the necessity for
prompt payment of subscriptions.

In 1915 I went to the Great War and was surprised and pleased to find, on my return to India in
1921, that an Institution had been started on solid lines. Looking back on those critical few
years of its early existence I cannot help thinking of the deep debt of gratitude we owe to those
who bore the heat and burden of the day. To think of the troubles they had to shoulder, the
difficulties of finance, the opposition and criticism they had to overcome and answer, is
appalling. The size of India, Gentlemen, in itself makes the organization and administration of
an Institution like ours a very difficult task.

I said in conclusion "This is your fifth birthday and may the wisdom and enthusiasm with which
you in such a short time have turned the young child into a stout young man continue, till the
grave and beneficent grey beard will be looked up to with feeling’s of thankfulness and
reverence not only by the Engineering professions but by a grateful India."

Well, Gentlemen, though perhaps the stalwart is now only beginning to have gray hairs there is
no doubt he has grown greatly, and our greatest thanks are due to the Presidents, Councillors,
and Office Bearers of the past.

I now only wish to say that I shall always follow your progress with intense interest and if there
isanythingI can do to help in any way [ will always be at your command.
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Mr C Addams Williams
C.LE
President 1930-31

Presidential Address

GENTLEMEN,

[ wish to thank you for the great honour you have done me in electing me your President for the
coming year, all honour I look upon as the greatest that can be conferred by one's brother
engineers in this country. Since the day the Institution was inaugurated it has gone forward year
by year gathering strength; though as yet our membership is not as high as I should like to see it,
I believe, as the importance of the work it is doing becomes more and more known, our
membership will steadily increase. The Institution has a great future before it and it is because
we all have confidence in that future that we are shortly to become possessed of a headquarters
building in Calcutta of our own, the Foundation Stone of which was laid to-day by His Excellency
the Viceroy. Our confidence is shown by the fact that we have entered into a 90 years’ lease of the
land on which the building is being constructed. As membership increases we hope to open.
more local centres and so bring members into closer touch and we look forward to the day when
each local centre will have its own building. It is because of the increasing influence the
Institution is exerting throughout the land and its future prospects that I feel very proud indeed
ofhavingbeen elected your President.

You have already gathered from the annual report the latest news concerning the Institution
and I do not propose to cover that ground again. I propose to deal with a subject which affects us
all and will affect us still more as time progresses; I refer to the strain which the speeding up of
life has brought about on the human system, much of which could be avoided if a real attempt
was made todo so.
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One of the principal functions of this Institution is the dissemination of knowledge on
engineering matters: in this respectitis doing good work; but far more than thisisrequired. The
engineers of one Province know little of what is going on in another. It might almost be said that
the provincial boundaries constitute an impregnable barrier across which the news of the
doings of engineers cannot penetrate. How often would a work be simplified in design and
construction and reduced in cost, were we aware of the difficulties met with by others and how
they were overcome: we should find many cases of failure of a particular method and should
learn how best to tackle a problem at the outset, instead of working in tile dark and haying to
resort to experiments. Except for visits which are arranged by the Institution, it is seldom that
engineers visit works far from their own and access to scientific papers is difficult. Recently we
have received valuable advice to keep abreast of the times: those of us who have been practising
engineering for a quarter of a century or more can look back and take notice of the vast changes
that have taken place in the world due to the progress of engineering science. It is not possible to
keep up to date in all branches and still less is it so when we are out of touch with others. We have
to deal with the laws of nature which are unalterable and the same the world over and never tell
alie; yet the most unnatural thing in this world is man. Nature never forgives a mistake and if we
make mistakes, she will surely find us out. It is therefore necessary that we should study
nature'slaws as closely as possible.

These are days of specialisation and one of the most felt wants is the means by which knowledge
on a particular subject can be quickly gathered. There should be some means of obtaining
literature on the subject one is interested in: a central source of supply so to speak from which
literature can be obtained at short notice. But not only this, a precis and proper indexing are also
wanted so that time is notlost in searching for information specially required. The spare time of
engineers is small and they cannot afford the time to search through enormous masses of
papers: it is doubtless to a great extent due to the absence of easy means of reference that
engineers do not study their subjects as deeply as they should and the resultis that delays occur,
the costgoesup and accidents happen.

It is therefore a matter of satisfaction that a Central Bureau of Information is being established
at New Delhi by the Central Board of Irrigation for the collection and distribution of pabulum
connected with problems with which the Irrigation Department is concerned. This is a step in
the right direction. If properly conducted this Bureau will supply a long felt need; but similar
steps should be taken to deal with other branches of engineering. Ilook forward to the day when
there will be a Central Bureau administered by this Institution dealing with all branches of
engineering and located at some central spot to which reference can be made by anyone
requiring up to date information on a particular subject: the duty of those in charge of this
Bureau will be to gather. I from the four corners of the earth all the useful details of engineering
practice and compile them in a way in which they can be studied with the least amount of effort.
With a properly conducted Bureau attached to it, the Institution will become the hub of
engineering in this country. [ think it would be a mistake for such a Bureau to be run as a
Government concern. There are many engineers who are not Government engineers and there
isnoreason why they should not have access to the records. The Bureau should be administered
by a sub-committee of the Council and have its own secretaries. The various Local Governments
and the Government of India should subscribe towards its upkeep, since all Governments are
directly interested in the maintenance and improvement of engineering standards and will
benefitnot only by more up to date practice butalso financially.

However many years of our life we devote to a particular subject, we feel that there is more and
more to learn and that should we live double the span of life allotted to us we should be
cognisant of the feeling that we had still a great deal more to learn. Supposing therefore that we
could in the first fifteen years of our professional life gain The same amount of knowledge we
now acquire in the whole period of our active service, we should be in a position to take up and
carry on the work done by others from the point where they had left it, much earlier in life. To do
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so it is necessary that knowledge already gained should be available in a concise form. Cannot
we take a short cut to our object and cannot we start where others left off? To expedite matters
by learning methods already employed with success should be our aim. What a lot of trouble
and expense would be saved and how much strain it would relieve us of.

Looking at the administrative system as it stands to-day in Government departments, and
possibly outside them, under which every officer is supposed to be able to retain in his brain a
vast accumulation of rules and regulations, which are yearly added to or altered with great
profusion, it is astonishing that the system has not broken down long ago. The time of the
engineer is taken up to a large extent in dealing with matters of routine or accounts objections
so that he cannot get down to the study of problems he wishes to and which requires a large
amount of time. Most of us, | dare say, have experienced that feeling of irritation and annoyance
when, having got deeply into the study of a particular problem, the whole of the work has had to
be placed aside to deal with questions of routine which in reality should have been dealt with by
others. Imagine an officer who has important works under construction in different portions of
his charge, being glued to his office chair, when he should be getting about the work to see that
everything was proceeding smoothly. The officers in charge are deprived of his advice and
assistance when mostrequired. When a man joins the engineering profession, he does so for the
purpose of practising engineering and to my mind it is a great waste of human power and a most
uneconomical method not to utilise his skill to the utmost. This overburden of work, brought
about by an inefficient system, is another factor which prevents us from studying our problems
fully. The establishment of Bureaus of Information alone will not solve the difficulty unless
combined with areorganisation of the system under which we work and until we are relieved of
routine work to enable us to find time for the acquisition of knowledge. On what lines such
reorganisation should be conducted is a matter of opinion, but I feel sure that any relief that
could be given would be welcomed by all, and, possibly, the partial solution will be found in the
separation of accounts from other work.

Our duty as Engineers is twofold. The works we build must not only stand up and perform the
functions allocated to them: they must also be designed as economically as possible,
remembering we are spending the money of others. When an accident occurs we are inclined to
blame nature; but is it not a fact that we have made mistakes and have not fully taken nature's
laws into account? A bridge is washed away, and we say the reason was that the flood was
unprecedented, aword I personally do notlike,and which is used much too frequently. What has
actually happened is that our enquiries did not go far enough or our knowledge of the subject
was too limited. It is up to us to see such accidents do not occur. Some years ago an eminent
engineer said, "Do not be too cocksure of anything." His words have as much force to-day as
when they were spoken a quarter of a century ago.

One thing we have to fight against is the tendency to get into a groove by not keeping abreast of
the times. Let me give an example of what I refer to. 'We frequently see the question of the
increase in noises ventilated in the press. Almost, if not everything we do, comprises the
removal of some thing from one place to another, involving noises which are not wholly
preventable. The strain in these days due to the speeding up of activities is far. greater on the
human system than ever it was and nerves are becoming more and more highly strung. In the
hustle and bustle of life people find it difficult to get complete rest even for a short time. Much of
the stressis brought aboutby noise: are we keeping abreast of the times so long as we make little
effortto ease the strain by reducing noise?

Isitnot possible to design alorry in such a way that it does not annoy everyone in the vicinity of
its journey? Is it not possible to load that lorry so that its contents do not create a hideous din?
Should not the owner of alorry be heavily fined for plying the lorry with half a tyre missing? Is it
really necessary that locomotives in a marshalling yard should proclaim their existence by long
and frequent blasts? Was it really necessary that a certain driver should give a blast lasting live

The Institution of Bngineers (Judia)



The Legacy

minutes because he was kept at the distant signal awaiting line dear and incidentally awaiting
his Christmas dinner? s it really necessary to stable wagons for miles on both sides of the main
line during the slack season, thus Hot only shutting out the view, but preventing conversation
and creating headaches and strain? Likewise could not something else be invented as a railway
fence dose to a main line than one of corrugated iron? Is it not possible to remove roaring rails
from a track? Should not noisy industries be removed from the vicinity of residential areas?
Many other examples of unnecessary noise will occur to you.

I think you will agree with me that although in some instances, such as the surfacing of roads,
action has been taken to reduce the annoyance arising from noises, much remains to be done
and probably a great deal could be done by the exercise of a little forethought. Engineers are
particularly bad in this respect and have yet to learn how to think of others and how to make a
noise quietly.

Take the question of congestion of traffic in the large cities: is it not possible to do something to
separate pedestrian traffic from vehicular traffic and to separate slow from fast traffic: on the
Kidderpore bridge we have done the latter by placing the slow traffic roadways outside the
girders: could not the danger of accidents be minimised at street crossings by the use of
overhead escaladers?

Another way in which strain can be eased is by placing a greater trust in the man on the spot by
delegating more powers to him, so that the work is sifted out and the man at the top is not
snowed under by petty matters. Surely one who has powers of spending many lakhs of rupees
on works should be trusted to the extent of sanctioning the purchase of an umbrella for his
orderly peon, or that involved in washing his pugree. I give these examples merely to show how
ridiculous matters have become. Hundreds of similar examples could be given. But would .nota
little relaxation lead to greater efficiency, less strain and diminished expenditure on staff?

In the matter of disputes between departments, is it not a fact that correspondence could often
be much curtailed if the department which was in tile wrong accepted the position as soon as it
had been convinced that such was the case, instead of continuing an acrimonious
correspondence, possibly extending into several years? I have known an instance in which the
dispute continued for no less than 16 years, though it was obvious from the beginning that one
ofthe parties had really no case, and such was the decision eventually arrived atby both sides. In
such cases t here should be a genuine desire to close the matter as early as possible instead of
needlessly wasting time. Such disputes can often be settled by a conference as indeed the case |
have mentioned was ultimately settled.

Gentlemen, [ think [ have said enough to show how the strain and stress of life affect ns in our
daily work and how unnecessary much of it is. As time goes on the muddle intensifies and it
looks as if the human system must break down sooner or later. There are many ways of tackling-
the disease and so far as we engineers are concerned, we should see that we do not stand aloof
but should set to to simplify life as much asis possible.

The Institution of Bngineers (Jndia)



The Legacy

Raja Jwala Prasad
President 1931-32

Presidential Address

Gentlemen,

Feeling as I do that I am here amongst my brothers and friends my heart is averse to customary
courtesy or fruitless formality of thanking yon for the great honour or apologising for my
greater unfitness for the office you have so kindly asked me to fill. Suffice it to say that as a
brother in profession you have called me to do some service and I on my part will do the best I
can.

Still less have I any desire to take you through the dull drudgery of the financial and numerical
figures of this Institution. These are regularly circulated and you have doubtless glanced and
listlessly laid them aside.

Gentlemen, these arc the days of democracy and its root principle is that each demo or
individual gives his entire strength to the whole. An illustrious predecessor of mine raised each
Provincial Association to the Institution of Engineers in being. May I inspire you to realise and
actthateach one of you s the living embodiment of this Institution? Pray take thisnotas a figure
of speech; given the necessary zeal, the necessary devotion, the necessary effort and a
beneficent providence, there is no limit to human accomplishment. Love and devotion to the
profession are the spirit, membership and subscriptions but follow.

An earlier predecessor and that an original founder stated on a similar occasion that this
Institution was primarily meant for Indians. By this I think he did not mean an engineer in India
but an Indian engineer. As I belong to this category it is but natural that my sentiments and
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opinions but follow the trend of the blood in my veins.

Gentlemen, we are meeting this time at the threshold of a year pregnant with potentialities. The
atmophere is surcharged with a feeling of instability while an engineer is always at work to
secure stability. When others agitate, engineers cogitate. They are nonetheless patriots but
their work consists in material creation, ever beneficent, frequently economic, necessarily
accurate and never irresponsible. This specification of their calling naturally developes special
qualities that are appreciable assets in the service of Mother India. Modes of expression and
action may differ but If the energies and thoughts of various groups converge on the single focus
of patriotism, the future of a country must assuredly be bright. Though all must serve, each
should serve where he can serve best.

Where then is the place of the Indian engineer in the present evolutionary stage of his country.
Turn where one may, the entire length and breadth of India exhibit more extensively and
intensively the work of combined constructive effortin this profession than in any other. This he
has to take over and to supplement so as to keep himself abreast of other nations. I hold that this
Institution of Engineers was founded to make us self-sufficient in the domain of engineering, to
help this country to rise to its proper level in all that is visible; and to make its own contribution
in the various branches of this beneficent profession. If this is correct the Indian engineers have
before them a life of loving labour, earnest devotion, acute observation and searching research
which will give their European confreres the supreme satisfaction that the results of their
genius and labour will be in safe and sympathetic charge.

To achieve this consummation engineering education in all its branches should be recast on
national lines under the advice and guidance of this premier institution. Young though it is, it
represents and should represent all that is best in the profession in this country, and
untrammelled by any other considerations than those of purely professional interest, it is
undoubtedly the best agency to co-ordinate action, to fix standards and to accelerate
engineering education in the various provinces of this vast country. We have Arts Universities in
all provinces and in this province more than in any other. The engineering and other
professional colleges have been fighting shy of amalgamation with them for fear of being
swamped. May [ suggest the formation of an all-India Engineering and Industrial University
wherein all the engineering and industrial forces should co-operate in training the youth for the
material and economical uplift of their country? Incompatible though this suggestion may be
with provincial autonomy so much in the air, it is the only feasible proposal till such time as leach
province has advance enough to possess an Engineering and Industrial University of Its own.
We may be good irrigation, building or railway engineers but we are yet far behind in other
important branches such as marine, agricultural, aerial, military, electrical and mechanical
engineering. Adequate training in these branches is impossible without thorough workshop
training which in its turn depends upon well equipped and varied works of manufacture. Hence
the importance of industrial co-operation. Be it remembered that only about 40 years ago the
whole of Upper and Central India used to be fed by a single Arts University. The railway
engineering is already an all-India subject, industrial activities differ widely and separate
provincial efforts are not likely to be efficient at present. In this scheme every province will
specialize in the branch for which, owing to its surroundings, traditions and previous
development, itis bestfitted so that maximum of results may be achieved with the means now at
our disposal. Time will later surely come when all the provinces will be self-sufficient to vie with
each otherinindustrialand engineering education and research.

Looking at the present financial distress, the enormous mass of ill-kept human material, the
immense culturable area and the vast geological and mineralogical resources, what can bring
peace and prosperity better than an economical renaissance of India with cordial co-operation
and mutual trust of the landlord and the, tiller, of capital and labour, of the practical engineer
and the enterprising industrialist. The higher must live for the lower and the lower must love
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and serve the higher that lives for him. This is the principle of right that brings happiness, not
the contest of rights that keeps people in perpetual perplexity.

That immense resources, both animate and inanimate, lie dormant none can deny, that when
mobilized they must make a marked impression on the economical aspect of the world is as
clear as daylight. The work before the Indian engineers is therefore huge and glorious. If they
are in earnest to work for the Mother that gave them birth, they must have inspiration,
imagination, reflection, proportion, indomitable will and incessant effort. No other class has
such a magnificent and far-reaching mission before it; we should see that no other class excels
them in sacrifice and love to achieve the same.

[ hear an increasing whisper that mechanical engineering advancement is not consistent with
the path of patriotism or the well-beingof men. Surely an all-wise Providence would not design a
world in which the mind of man could not evolve with the manipulation of matter in the service
of his kin. If a spiritual disquisition is permissible here and an entry into metaphysics not out of
place, the human body itself must have been evolved after fervent desire, patient research and
careful observation over ages, compared to which our best machines are but a poor specimen.
The high place accorded to kala koshal or engineering ill ancient and golden India. of Ramraj is
[llustrated by the exalted position accorded to Vishwa Karma in the Hindu Pantheon; by tho
construction of the famous bridge over the sea at Cape Comorin and by the flying of Rama to
Ajodhya in a single day after the conquest of Lanka to save his devoted brother Bharat, if not
earlier still by the cutting of the Gangotri from a wonderful glacier through disinfecting rocks
and land by his great ancestor Bhagirath, before men knew how to dig a well. Some people
dismiss these ideas with a sneer butbe itremembered that our ancestors had a great reputation
both for imaginative construction and veracity, that the Romans, whose remarkable works still
remain, acknowledge their kinship with Indian culture and that the diggings at Sarnath,
Mahendo Jaro and other places cannot otherwise be accounted for. The takli, the spinning
‘wheel, tile potter’s wheel and the bullock wheel were in themselves the greatest engineering
discoveries of their age and the modern machines are but a multiplication, an enlargement and
an accentuation oftill very principlesillustrated in them.

It must, however, be acknowledged that machines are not an end in themselves. They are there
to sene mankind and if their multiplication conflicts with the legitimate exercise of human
muscles by masses of humanity or makes them helplessly dependent onirresponsible capital a
halt must be called and a reorientation of outlook brought about. This country, however, is far
behind such a, stage, the population has not even 1 per cent the comfort it should legitimately
have and an application of the material resources to give them minimum standard of life is as
religious a duty as any other.

Let us therefore resolve to do our best in our line, bring irrigation, power, knowledge and
intelligent effort to the hovel of each cultivator so that he may raise more, earn more and use
more than he does at present; build machines which we can economically build for the good of
our people, prevent disease, danger, and discomfort, unearth precious material in our hills and
mountains, work with our hands and think with our brains, conserve our wealth and diffuse our
work, give up service considerations and render unselfish service and I hope and feel that in
these efforts we shall receive cordial co-operation and sincere sympathy from our European
friends whose predecessors founded this noble institution with the truest of patriotism for the
country of their temporary adoption.

Gentlemen, some of you might like to know a little of my own experience in the profession.
During the period of over 31 years of my professional career | was connected with irrigation,
sanitation, architecture and generation of hydro-electric power. As an irrigation officer I served
the Indian cultivator with the best oflove; in sanitation I cleared the city of Patiala of dirty drains
and disease and presented the citizens with a pure supply of chinking water, in architecture I
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served the Prince and the public in Patiala and the Benares University and did a little to
rejuvenate the Hindu architecture to the tune of its musical soul and with the hydro-electric
schemes of these provinces I aimed at promoting the agricultural and industrial interests of our
people. Strenuous as these duties sometimes appeared to my friends, they were always a source
of happiness and enjoyment to me till my long last devotion to the farmer transformed me into
one. On the happy morn following my retirement I offer my warmest greetings to my younger
friends and wish that they may enjoy their beneficent work and humble service as well as [ and
start on anew life with faith and hope in the service of the Mother.
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Dr A Jardine
President 1932-33

Presidential Address

Gentlemen,

In addressing you for the first time as President I must thank you most sincerely tor the high
honour you have done rue in electing me to preside over the Institution for the coming year. Itis
impossible to convey to you how much I appreciate this honour. I feel that it will be difficult to
live up to the high traditions of my predecessorsill office, of whom I am delighted to observe that
no less than three are present with us this morning, but I shall continue to do all in lily power to
forward the interests of the Institution which we all have so much atheart.

Before dealing briefly with Institution and other affairs, I should record that [ am very plea red
to preside to-day over the first Annual Meeting to be held in Bangalore, which I am fully
confident will be but a prelude to further important extensions of the scope of the Institution. [
am sure that our activities in the South will now increase, that our Southern Membership will
grow in strength, and that the South Indian Centre will also continue to take a prominent place
as one of our chief Local Bodies.

[ am, I regret to say, personally very poorly acquainted with South India. During the whole of my
long service in India I have been resident in Calcutta, and while I have paid frequent visits to
many other parts of the country I have seen but little of the South, I shall therefore take
advantage of the present Meeting to make acquaintance with some of the important
Engineering activities of South India, particularly those of Mysore. Many of these Works are of
noteworthy magnitude, and rank high with corresponding works going forward in other pads of
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the Globe. In particular I think it safe to Ray that South India excels in the formulation and
execution of Hydro-Electric Cum-Irrigation Schemes, thatas regards Masonary Dams in general
Indiaisill the forefront, and thatin respect of Irrigation itself no other country can be compared
with her.

The usual Annual Report has been circulated to all Members and from this can be seen the most
important facts and figures of our last year's working. | think you will agree with me that we can
consider this satisfactory, and conclude from the gradual increase in our Membership, which
now stands higher than ever before—the total being 1278 —that the Institution is fulfilling the
purposes for which it was founded. For the first few years after we started it seemed an almost
impossible dream that we should ever be a thousand strong. This figure has been far exceeded,
and we now must set our faces towards the two thousand mark.

[ propose to-day to make a few general remarks on the Industrial and Engineering progress of
India, commenting briefly on the importance of a correct appreciation of the vital necessity of
affording adequate support and encouragement to the endeavours of her citizens to develop
herinternal Trade, General Commerce, and Indigenous Industries.

All modern civilisation is based ultimately on the work of the Engineer, and without him every
branch of the complex system of our present day life would soon cease to function. Thisis such a
commonplace truth that it is apt to be overlooked. [ repeat it to emphasise the fact that it is
strongly applicable to India as she now exists, and when [ say that the Engineer is the keystone of
the arch, I refer to him in the general and collective sense, embracing all the multitudinous
branches into which our Profession is subdivided.

Indiais of course predominantly an Agricultural country, but she is also advancing rapidly along
the paths of Industrialism. This is a sign of healthy development. In a country so richly endowed
with natural resources it is inevitable that she will as time goes on make more and more use of
her own indigenous products, and convertthem to her uses within her own borders.

India has now taken her place definitely as one of the chief Industrial countries of the world.
This important fact is somewhat obscured by her immensity in other directions, for however
great the numbers engaged in Industry may be, they are overshadowed by the vastness of the
purely Agricultural population.

Both the Agricultural and the Industrial population however are dependent on the Engineer.

In a country such as this whose areas are so large, and whose inhabitants, though numbered by
the hundreds of millions, are yet so scattered, it has been inevitable that development from the
backward conditions of even a century ago should have taken place as a direct result of the
activities of the Government itself, including of course those of the Governments of the various
States. [tis in the first instance to the credit of the Government that out of chaos it has produced
and maintained a state of tranquility and confidence throughout the land. Without this, little
development could have occurred, and the phenomenal increase of the population during the
last century would not have taken place. The country, thus stabilised by Government, was
naturally also largely dependent for its development on the various State Departments which
came into being for the purpose.

I am to-day interested more particularly in the Engineering aspect of this development.
Improved communications and Irrigation together have brought enormous areas of desertland
into cultivation, and have also improved land already sparingly cultivated, while the population
has automatically expanded into these areas. At the same time the periodic devastation of the
land by famine has been eliminated, and in each of these advances the part of the Engineer has
beenbasic.

In later years the expansion of the Railway System has been continuous, although even to-day
the mileage in use is totally inadequate when compared with the enormous area and population
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of the country. Here again the Railways are under the direct or indirect control of the
Government. The Ports of India have likewise expanded and modernised themselves under the
administration of their Trustees or Commissioners also responsible to Government. New Ports
have been made, and older ports further developed, to open up fresh country and to
accommodate the increasing needs of the people.

Of all these State Services it may be said that they exist, and are maintained, in order that the
people of the country may carry on their daily life and business, upon which ill the long run the
existence of the country is dependent.

Viewed broadly the cost of these Public Services is simply a charge to be carried by the economic
life of the country. While keeping these charges down to the minimum consistent with efficient
working, a wise Government should do all in its power to develop the volume of its. Trade,
Commerce and Industry.

As a country develops the standard of living of its inhabitants rises, the luxuries of yesterday
becoming the necessities of to-day, and the satisfaction of these wants becomes the basis of its
whole Industrial and Economiclife. The higher the standard attained, the more important to the
conn try becomes this industrial lite. Applying this principle to India in the most elementary
way produces some stupendous figures, for if by improved methods of agriculture, and
increased Industrial development the Government was able to bring about an average increase
of spending power of only one rupee per head of population per annum, the resulting gain to the
business of the country would be about 350 million rupees per annum! Surely such a figure is
worth keepinginview!

In spite of the great progress so far made by India, it is a fact that she is only now on the
threshhold of her development, and in this development the Engineer must continue to play an
increasingly important part.

In this connection an entirely erroneous view is commonly propounded that, by the
development of the country's own internal resources, Industries, and manufactures, a
diminution of its importing capacity will result. On the contrary, in these days when no country
is self-sufficing, the greater its spending power becomes the more it will want to buy from
abroad.

This process of development however is not a rapid one, and it was not until comparatively
recent years that the importance to Government of assisting actively the development of Indian
Industries was fully realised. In this short time great strides have been made. The institution of
Protective Tariffs has been of much benefit to the development of Indian Industries, which it is
hoped will in due course become self-supporting and be able themselves to compete in the
wider markets of the world. This process has in fact already commenced, and manufactured as
well as semi-manufactured articles of Indian origin are finding their way abroad.

Until this definite policy of fostering Indian Industries was instituted, it was almost impossible
to compete with the imported article from countries of old established Industry, which in
addition to their own Home Market found a further important outletin the export of their highly
developed products. And it is the very fact of being able to maintain a larger output which
enables these countries to reduce their costs below the level of the younger Industrial country
struggling to establish its own Industry and to secure even a modest share of its own potential
home market.

To a large extent these conditions still obtain in India, but as time goes on an increasing use is
being made of its own natural resources and labour.

When we talk of Industry in general we include all forms of manufacture, in which the degree of
dependence on the Engineer varies largely. For instance in a Factory for the manufacture of
cloth or other similar product, once the machinery is installed and tuned up, the role of the
Engineer diminishes to a maintenance basis, as the technique of the production is distinctly of a
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non Engineering nature.

In many cases however the productis of a more technical nature, and as such is in constant need
of skilled Engineering Staff, Under this heading comes such manufactures as say Machinery of
all classes, Ship Building, Bridge Building, Structural Engineering, etc., etc. In every case
however as soon as a part or process can be standardised It is put on a production basis with a
reduction of operative skill required and a saving of cost.

Probably the most notable example of this Mass Production is the Automobile Industry,—not
yethowever established in India,—in which a very highly specialised and intricate Engineering
product is made and assembled at a cost nothing short of amazing, when considered with the
real value of the finished article.

Closely allied to the Engineering Industry as such is the Steel Industry. It would be a revelation
to most people in India, including many of her Engineers, to visit the Works of the Tata Iron &
Steel Co, at Jamshedpur, and to see at first hand this most wonderful plant for the production of
Pig Iron, and Steel. I think in fact that if it were only possible a thorough inspection of this plant
should be included in the education of all Engineers in India. Itis an Industry of which India may
well be proud, for few countries can boast of an individual plant of such outstanding merit both
asregards capacity and up-to-date lay-out and equipment.

It is now possible to obtain practically the whole of the rolled mild steel necessary to
manufacture the largest bridges or structures from steel made in India, by Indian labour, and
from Indian raw materials.

The fact cannot be gainsaid that the possession of a well developed Engineering Industry is a
valuable asset to the Government of any country.

From this fostering of Indian Industries, the Engineering Industry in India has certainly derived
much benefit. and noticeable advances have been made ill recent years in the local manufacture
ofall classes of machinery and other Engineering products.

Probably the Engineering accomplishment which has the widest appeal to the mind of both
Engineer and Layman, is the manufacture and erection of large bridges over deep water. The
fascination lies no doubt ill the obvious difficulties to be overcome, the frequently spectacular
methods adopted during construction, and the usually pleasing and imposing nature of the
finished structure, not to mention the final triumph of the skill and foresight of the puny human
being over the great natural difficulties in his path.

[ am sure we all as Engineers feel a thrill of pride as we contemplate the completion of a large
bridge, giving free and obstructed passage across some hitherto unsurmountable natural
barrier,

The recent successful manufacture in India of large Railway Bridges, having spans up to 360 ft. is
an accomplishment, which would have seemed until recently quite an impossibility, and on this
account the thanks of the Industry concerned are due to the Government of India through the
Railway Board, for the confidence shown in its ability to execute the work ill India. The more so,
in thatitis an undoubted fact that the quality of the finished Indian productis in no way inferior
to the best which could have beenimported,

I now look forward to the time when India will be able to export bridgework and similar
products to other non-producing countries, and so obtain a share in a market at present closed
to her. This is amatter which mightalso receive the sympathetic consideration of Government.

While still on the subject of Bridges, | might mention that great strides are being made with that
very modern method of Construction-Heinforced Concrete. Larger and larger spans are being
tackled, and at the present moment an arch bridge of 300 ft. span is nearing completion. Here
again the medium of construction is entirely of local origin, both the cement and the reinforcing
steel being made in India.
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In general it can safely be said that there is no fear of deterioration in quality when production
takes placein India, ifan efficient system of Inspection is adopted.

Anincreasing proportion oflocal manufacture for Government, or for Semi-Government Bodies
is now subject to inspection by the Indian Stores Dept., and the rigid control exercised by this
Department maintains a very high standard of manufacture, which is not inferior, and in many
cases definitely superior to, the corresponding imported product.

Here again the thanks of the local Industries of India are due to the Indian Stores Dept., which
has constituted itself a Champion on behalf of the development of India's indigenous resources
and Industries.

In the days before private Industry had developed to any extent, it was incumbent on the State to
establish and carry out its own Works. The question of relative ultimate cost can hardly have
arisen, as there was no alternative. Of recent years however conditions have changed entirely,
and the somewhat anomalous position has often existed with Industry anxious and willing to
compete for work, which must however still be done by the State, on the dubious principle that
as State means are available already, it is of necessity economical to use them.

The position in this respect is improving steadily as the false economy of State competition with
private enterprise is being more fully recognised.

The ultimate function of every Government is to govern the country, and not to burden its
organisation with departments running frequently in favoured competition with the private
industries and enterprises of the very people whose Trustee it is, and from whom it derives the
necessary funds, by taxation direct and indirect, for the continuance of the very machinery of
Government.

As an Engineer associated with commercial undertakings [ am at times somewhat intrigued by
the naive suggestion that there is something almost immoral in making a profit on a
Government Contract. The true economics of the case as already mentioned are apt to be
overlooked, as also the fact that the Government itself takes good care to dip its hand most
liberally into such profits when they do exist, and that its own prosperity is based entirely on the
prosperity ofits citizens.

Returning again to the Institution, into whose Membership we welcome representatives of all
the branches into which Engineering is now subdivided, it is interesting to note that 43% of our
Members are employed by Government or other Public or Semi-Public Bodies, while 34% are
engaged by private firms, or in other individual employment, the balance of 23% being made up
of Students or Associates.

Taking India as a whole it is probable that a considerably larger percentage of her Engineers
come under the first category. As time goes on however this ratio should diminish, for itis a sign
of economic vitality that the second category should be on the increase.

Itis now time, Gentlemen, that I brought these rather rambling reflections to a close. In so doing
I desire to emphasise the great traditions and accomplishments which we have inherited from
our Predecessors. These cannot fail to be an inspiration to us all that we may strive to add our
own contributions, however humble, for the benefit of the world in general, and for India in
particular.

Webelong to that great Body of Engineers whose interests are centred solely in their Profession,
and whose ranks embrace without distinction all Engineers without respect of Race, Class or
Creed. I personally have always been proud to belong to our Profession, upon whose past
achievementsIlook with the greatest wonder and appreciative admiration.

Finally, Gentlemen, I thank you once again for having made me your President during the
comingyear.
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Presidential Address

Gentlemen,

[ am very sensible of the honour which the Members of the Institution of Engineers (India) have
done me in inviting me to be their President during the current year. It is a distinction which I
can hardly claim to deserve as an individual, for I have not been directly connected with
constructional engineering work for a considerable time, and I speak rather on behalf of the
great engineering organization which [ am privileged to control, and which you have honoured,
inhonouring me.

I say engineering organization advisedly, for, if an advance in Transportation means an advance
in Civilization, a generally accepted fact, a railway system is one of the most significant
contributions which the engineer can make towards social progress, embracing as it does, his
activities in the three important spheres of Civil, in the generally accepted sense, Mechanical
and Electrical Engineering. When a nation's railways and other similar public utility services
grow beyond a certain size, it is perhaps natural that their importance to the country in the
realms of politics and finance tends to obscure their true functions; at any rate their importance
in these directions may sometimes be exaggerated. But it should always be remembered thatin
the first instance, it is the engineer who is responsible for creating these great undertakings.
Often he starts from very small beginnings with little thought of subsequent developments,
which may transform a few hundred miles of track into a wide-flung system embracing and
transforming many thousands of square miles of country. It is the labour and the skill which the
Engineer brings to a solution of the problems of location, design and operation, which
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ultimately determines the extent to which his work contributes towards that social progress
whichitis his object to promote.

Before I pass to matters of the present and the future, we must pay a tribute to the past in
remembering those Members whom we have lost since we met last. Foremost, | would mention
Sir Francis]. E. Spring, an Honorary Life Member, who died in August last at the advanced age of
84 years. This greatengineer started work in India as far back as 1870, and although he was first
employed in the Irrigation Department, the bulk of his service was spent with the Railways. He
will always be remembered for his association with Mr. James Bell in connection with many
remarkable bridges which span the great rivers of India. When Railway construction started in
India, Engineers were handicapped by an inadequate knowledge of the behaviour of Indian
rivers in their meanderings across the alluvial plains. The greatadvances made in our powers to
control and train these rivers is very largely due to these two great engineers. Sir Francis
completed over 49 years' service in India; a fine record and a fine example. Among the other
Members, who have passed from us are Mr. Alexander, the Chief Engineer of Messrs. Mawson
Vernon Co., whose chief interest was the application of re-inforced concrete to conditions in this
country, and Mr. D. N. Ball, Superintending Engineer to the Tata Power Company, who was a Life
Member.

It is a more pleasant duty for me to call attention to those Members who have been honoured
during the year by His Majesty the King Emperor, and the Government of India. Sir James
Pitkeathly, one of our oldest Members, richly deserves the Knighthood which has been
conferred upon him after many strenuous years spent in the service of India. Mr. A. J. King has
received the Order of the British Empire; Rai Bahadur A. N. Nanda has been promoted to Dewan
Bahadur, while the title of Rao Bahadur has been conferred upon Mr. G. Nagnrutnam Ayyar,
honoursall well deserved.

The scientist has often been adversely criticised for his ingenuity in devising new and more
terrible methods of destruction, and the engineer is unfortunately not entirely blameless in this
respect. In India, however, his activities, at any rate in recent times, have been, | am happy to say,
confined in the main to social, industrial and economic advancement. When progress in these
directions suffers a set-back, through the inability of nations to move forward on peaceful lines,
the services of the engineer are sometimes ata discount: he is, in fact, regarded in some quarters
as an expensive luxury, voicing an impracticable idealism, which the necessitous nature of the
times canill-afford. I do not think, however, that we need be too depressed by any such thoughts.
I suggest rather that we should welcome these periods of quiescence when society has to adjust
itself to new conditions, for they provide valuable breathing spaces in which we can take stock
of our accumulation of technical knowledge and review the results of our former labours with a
critical eye. In military parlance, we are given time to consolidate and strengthen our position
before a further advance. At these times, an opportunity presents itself of ascertaining whether
our works are indeed fulfilling the functions which we hoped and intended them to fulfil. There
is perhaps not quite enough of this looking back of consolidating our position. The engineer is
sometimes apt, on the completion of a work on which he has been engaged for a protracted
period-hithe words of a former speaker before this Institution— “to wipe his forehead and look
round for another job of work." That indeed is the right spirit and it is the spirit which has
animated many engineers who have spent their lives in the scorched plains of India. Yet, in so far
as all our undertakings must ultimately be judged by the efficiency with which they promote
social progress, itis essential thata careful scrutiny should be made of their economicresults, so
that we can be sure that our expectations are indeed fulfilled, or in cases where they are not
fulfilled, that methods and technique are overhauled so as to discover why and to what extent
they have fallen short of our expectations.

A time like the present gives us this opportunity. In periods of economic prosperity, a spirit of
optimism prevails. Each step in technique wins immediate applause, and each project
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completed and handed over to the community appears at once to bear fruit, in some cases far
beyond the expectations of its creators. On the other hand, in times of economic stress and
flnancial stringency, we are apt to hear criticisms that the large capital sums expended on these
engineering works have been thrown away, and even the engineer himself, influenced by the
pessimistic atmosphere, begins to wonder if there is not some truth in these assertions. The
philosopher—and no engineer of much experience fails to cultivate a philosophic
outlook—should not be over-elated in the first instance or unduly depressed in the second. He
should rather welcome the lean years which provide an occasion for the efficacy of his works to
be fully tested, and be thankful that circumstances will permit him to strengthen the ground
won and seek out any weak spots in the organization of his forces which less trying times have
leftundetected.

I think you will realize how natural it is that my thoughts should dwell on this aspect of our
work. It has, in fact, seldom been absent from my thoughts during the last few years. There is
hardly any country in the world in which the railways, regarded as a "financial proposition,”
have not been fighting with their lacks to the wall. These railways, which the enterprise of the
engineer have brought into being, have, through a combination of circumstances, been
subjected to an almostintolerable strain, but, I think I can safely say and I feel sure anybody who
is competent to pronounce judgment on the figures will agree that the railways of India have
stood the test; and [ use the past tense, for although we may not be yet out of the wood, there are
distinct indications of daylight ahead. But our success in this struggle has only been possible
through the exploitation of the breathing space to which I have referred. It is true that steps
taken in connection with the rehabilitation of the railways after the War have continued to bear
fruit. Radical changes in the interests of economic operation are Hot carried out in a clay, while
years may elapse before the accrued benefits reach their maximum. The reorganization of our
workshops; modernizing of our equipment, both mobile and stationery ; and the provision of
improved traffic facilities during the post-war period, have helped us to withstand the strain.
But we have notbeen idle during the subsequent depression. Projects of a remunerative nature,
begun before the present economic storm struck us, have to a greater or less extent been
completed, and although we have been unable to embark on new works of any great magnitude,
our time has been usefully spent in an intensive search for further means to economy. A fuller
standardization of equipment, economies in the use of fuel and in expenditure on consumable
stores, more intensive use of locomotives and the abandonment of obsolete or uneconomical
types of stock. In these and many other directions, our efforts have resulted in very substantial
saying in almost every department of, operation. Latterly, we haw had the valuable assistance of
an expert from England with the result that we are exploiting further methods which the
railways in that country have found efficacious.

And this brings us to the question of Research which is in these days attracting so much
attention. New methods of investigation are being applied in a great variety of commercial and
industrial organizations including those under governmental control. I should, therefore, like to
say a few words regarding Research in the railway sphere. The term has often been confined to
investigations into such matters as the component parts of steel, or the relative value of
different materials, but to-day scientific research has, or should have, a far wider application,
especially in the case of public utilities, whose function is to provide the community with service
at the lowest possible cost. A railway is an industrial and a commercial undertaking. It
manufactures, or buys locomotives, wagons and a great quantity of miscellaneous material ; it
operates and it sells transportation. It follows, therefore, that research from the point of view of
a railway falls under three heads: that concerned with Technical and Engineering research;
researchregarding the besttypes of Organization; and Commercial research.

Asregards the first, you will be familiar with many aspects of the work to be performed, the field
for research is large but I shall confine myself to mentioning only one or two examples to
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illustrate the possibilities in this direction. Wind resistance to the movement of trains is a
matter which has recently come under investigation, and it has been ascertained that an
average six-coach train travelling in still air at 60 miles per hour absorbs as much as 283 horse-
power.Itis perhapsimpossible to design the ideal train in view of the operating and commercial
considerations involved, but it is probably possible to reduce the horse-power absorbed from
283 to 158; a substantial improvement which means a very considerable economy in fuel.
Savings can be made by lengthening the life of signal and telegraph wires, while paint is another
material, of which large quantities are used on the railways and in regard to which properly
organized research should yield useful results.

Research into methods of organization is colloquially termed "job analysis.” Within the last year,
special units of organization have been set up on certain of our larger railways to examine in a
systematic manner every activity and operation on the line in relation to man-power and
material. These organizations are under the control of a special officer designated Deputy Agent
"Organization." He is directly responsible to the Agent or General Manager of his Railway. This,
somewhat novel form of research, is in reality only an extension of the principles adopted on the
engineering side of railway working. Study is required, for instance, before the layout and
progressing of work through workshops can be conducted with efficiency. The man-hours
required for particular operations and the connection between the work of one machine and
another has to be investigated in great detail. It is equally possible and desirable to "progress"”
work through an office as in a workshop. The great possibilities of this have been brought
forcibly to notice by the special organizations I have referred to. I would make-a special appeal
to any railway officers who may be present to hell' the "Organisation” Deputy Agents in every
way in their power, because the more co-operation there is, the quicker will increased efficiency
be obtained. Suchresearch, or in fact, any research-presupposing as it does lengthy and detailed
analysis-cannot be carried out by Administrative or Executive Officers in their stride;
establishments do not include a margin for this purpose. Research of any kind requires
standardized, organized and co-ordinated attack. This is the reason special organizations have
been set up to handle this work, but if adequate results are to be obtained the co-operation of
every member of the staff is essential. I should like specially to emphasise that the necessity for
constant research and investigation should not be taken as casting reflections on the ability of,
orindicating alack of confidence in the officers and staff on Indian Railways. It is specialist work
and must be carried out by specialists. I would make one further suggestion and that is the
desirability of taking into your confidence the more lowly members of the staff when
conducting all researches. [ have seen experiments fail because the operators of the plant
connected with the investigation have not had the objectin view explained to them. On the G. L. P.
Railway, a very excellent practice is in vogue of putting up ill the cabs of locomotives details of
any special fittings on the engine with explanations as to their objects.’

The third aspect of research, which is concerned with the purely commercial activities of the
railways is equally important, dealing as it does with revenue as contrasted with expenditure.
The potentialities of certain sections of the line in regard to passenger or goods traffic; studies of
the consumption of particular commodities in one area compared with that in another;
investigations into local circumstances or customs in relation to existing railway facilities; these
are some of the questions into which commercial research can usefully enquire.

Brief mention of the Research Organization which has been adopted by the London Midland &
Scottish Railway in England may be of interest. On the Technical and Engineering side, they have
a Research Manager who controls an organization consisting of Chemists with Engineering,
Textile and Paint Technologists. In addition to this, they have a Scientific Research Committee
meeting periodically on which eminent Scientists are invited to serve from time to time as
subjects arise on which they are qualified to advise. In regard to organizational research, a
special officer with suitable staff is continually devising means of measuring by exact methods
the multifarious operations in different departments with a view to simplification and the
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elimination of useless or redundant effort. Lastly, on the commercial side, there is a special
branch of the Chief Commercial Managers Department under the control of a Research
Assistant, who carries out investigations into the economics of different industries, the
potentialities of different districts and so on.

[ have tried to indicate briefly the efforts which ate being made by railways to expose all their
operations to the searchlight of scientific analysis, I feel certain that the methods which have
been applied to railways aud which are already bearing fruit, are equally applicable to many
other spheres of engineering and commercial activities.

I have, I think, dwelt at sufficient length on some of the problems which are of special
significance in these days of depression, but though they have been brought before us with
special force during the past few yean; it must be remembered that they are problems which can
never be neglected even in time of prosperity. At all times "a penny saved is a penny earned," in
tile case of a railway it may be two pennies earned as cheap transportation spells prosperity to a
country.

I shall now turn to the problems which, so far as I see it, the future confronts us with.

The engineer in India is in some respects in a fortunate position compared with his confreres in
more highly developed countries; for, although much has been done to alleviate the immediate
and mote urgent necessities which unfavourable climatic conditions and a low standard of
living impose, yet the scope for his further activities is almost limitless, India already possesses
irrigation systems, which an larger than any of those in other parts of the world, yet
opportunities for further expansion in this direction are by no means exhausted. The country
has a railway system of which [ hope and believe we may be justly proud, but there is no reason
to th ink that we have reached it position when further trunk lines will not be necessary. I say
trunklines, because it, would appear from recent experience, which is not confined to India, that
the advent of tile motorcar will lead to an unprecedented increase ill road mileage, which will to
some extent take the place of branch-line railways. The plains of India are particularly suited to
road construction, and there is little doubt that tile engineer will he engaged in building many
thousands of miles in the decades which are immediately ahead. In a land where much of the
fuel used for industrial purposes has to be carried many hundreds of miles from the source of
supply to the point of consumption, the exploitation of the hydro-electric potentialities, which
exist in many Provinces, opens up a wide vista. But the sphere of engineering which perhaps
gives promise of greatest development is that of the townplanner and the water and sanitary
engineer. Here indeed we have what is practically a virgin field, for the work which has already
been accomplished in the larger towns only accentuates the need in more backward areas.

There is another way in which this country is fortunately situated. In Europe and in America,
during the last hundred years, much new ground has been broken, while technique in almost
every aspect of engineering practice has been revolutionized. It has often happened that in
these countries new methods have had to be tried out with little or no previous experience. In
India, on the other hand, there is now little need tor us to embark on large projects, the results of
which cannot be foreseen with reasonable accuracy. A vast amount of experience has been
accumulating in other parts of the world, and it is only necessary that this experience should be
drawn upon by the engineer in India. Conditions of course vary. In many cases methods which
are applicable in the West are not suitable in this country, either on account of the peculiar
climatic conditions or because social or industrial organization has notreached that point when
the methods of more highly organized communities become practicable. At the same time, no
feeling of national self-sufficiency should deter the Indian engineer from profiting by other
peoples’ experiments and other peoples mistakes. This Institution of Engineers can do useful
work by collecting data and co-ordinating effort, but nothing can take the place of deputations
and visits to other countries to study methods which have there been found successful and the
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works in which these methods have been applied. The Indian engineer should, in fact, regard
these as an essential part of his technical education.

In every direction, therefore, the engineer in India can look forward to a long period of useful
work. Most of that work will be carried out by Indians, and I think Itis particularly desirable that
no Indian engineer should fail to become a member of this Institution. Its inception and the
vigorous growth it has displayed during the last few years is due to the joint efforts of the
European engineer in India and the Indian engineer. The Institution has before it, I feel sure, a
long and useful life, but its usefulness will depend very much upon the way in which it is
supported by the engineering profession in this country. The country is large; the number of
working engineers is already greet, and will increase as time goes on. Now that the position of
the Institution has been firmly established and it has been provided with a permanent home,
the Council has been going into its finances with a view to a reduction in the rates of
subscription. The results of this investigation are, [ understand, encouraging, and It is hoped
that it will be possible to take action in this direction before very long. There will then be little
excuse for even young engineers to abstain from membership, and I see no reason to doubt that
with the whole-hearted co-operation of this large body of professional men, the Institution
should not fulfil those beneficient functions which have given similar technical bodies in other
countries such authoritative standing.

Although, as [ have said, we have not recently been able to put our hand to any new enterprise of
great moment— and I think this applied to other branches of engineering besides railways —
yet one work of considerable importance and engineering interest has been completed within
the last few months. I refer to the new harbour at Vizagapatam, which was opened by
HisExcellency the Viceroy in December of last year. This project which is the outcome of half a
century of thought and planning, and of many years of actual constructive effort, has at least
been brought to fruition. A commodious harbour has been provided on the east coast of this
great peninsula which will serve an area greatly in need of lip to date export and import
facilities. At the conclusion of his speech, His Excellency laid stress upon the ultimate benefits
which might he expected to accrue from the construction of the new port, quite apart from its
influence in the immediate future. It is, [ suggest, on this aspect of his work that the engineer
may dwell in time such as these, and if | may,  will quote His Excellency's words.

"The foundations of a great port with its entourage of commercial activities have been well
and truly laid, Yetitis not on these beginnings, or the expansion of the next few decades, that
I would dwell. Let us rather look to at time when other generations will be able to reap the
full benefit of such vision and forethought as we have been able to exercise. We here present
shall not see those days, but we may derive satisfaction from the thought that those who
come after us may look back upon what will seem to them insignificant origins, with the
realization that we builded not for the needs of the day but for the requirements of the great
industrial nation of the future."

I cannot close on a more appropriate note, If the work of our hands is good, its influence will not
be destroyed by periods of depression such as that through which we are now passing. That
influence will still be felt, not only when the present winter of our discontent has given place to
brighter times, but in the distant future when these temporary vicissitudes will have been
forgotten.
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Presidential Address

Gentlemen,

I am fully conscious of the honour which the members of the Institution of Engineers (India)
have done me by electing me as their President for the coming year. Not having been directly in
touch with actual engineering for the last live years except on the recruiting side, the
membership of this Institution has been my only link with the general profession. I can,
therefore, hardly claim to deserve such an honour, which I regard as the greatest that can be
conferred by one's brother engineers in this or any other country. Gentlemen, I thank you most
sincerely for this honour.

I joined the Punjab Irrigation in 1898 when the practical side of canal hydraulics was in its
infancy. While surveying or going about my works in the jungles of the Punjab, I could have
hardly dreamt of the rapid and substantial advances which the science of engineering, in its
various branches including Irrigation, has actually made during this interval of thirty-six year. I
often used to come across difficulties and had recourse to crude devices to get over them. Being
situated in remote comers of the Province any help by way of advice or consultation with senior
engineers on such occasions was out of the question. It was on such occasions that the idea of an
association where engineers could meet for an exchange of views or for rendering advice to the
younger members of the profession, used to come to my mind. However, situated as [ was, the
ideal only grew with my helplessness till 1905 when through the help of some senior members
it materialised in the shape of "'The Engineers' Association, Punjab." The Punjab Engineering
Congress followed it six years later in 1911, and while the former served a very useful purpose
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as a pioneer, the Congress has during the last twenty-four years of its life done solid work for the
good of the Province. The inauguration of this Institution in 1921 was the fulfilment. in the true
sense, of my early hopes and desires. The Institution, gentlemen, though a comparatively young
body, has already achieved a great deal, and [ have no doubt that greater achievements awaititin
the future.

The earlier history of the engineering profession is enshrouded in mystery and dates back to the
hoary past or the advent of the human race on the surface of this planet. The progress of human
civilisation synchronises with the advances made in the science of engineering. The relics of
bygone ages proclaim this fact and it is difficult to say whether even better performances by the
engineers of the pasthave not been lost to us through the destructive agency of natural forces or
human invaders, just as some of "The Seven Wonders of the Old World" seem to have
disappeared. The relics of a very old civilisation, those at Mohenjodaro in Sind, were unearthed
not very long ago. They are said to be the oldest so far discovered in India; and those who have
examined the ruins carefully, declare that it must have been an up-to-date and magnificent town
of its day. Whatever the town may have been like, one thing is certain, gentlemen, viz. that its
builders had provided it with an efficient drainage system, both surface and underground. The
grandeur of its houses, walls, baths and gates can be realised only insufficiently at present from
their size, decorations and other small remnants found in the ruins, but the system of drains has
not been so badly damaged and can be seen and appreciated. Those who have studied it closely
and carefully tell me that it is as good as, if not better than, that of any newly laid out modern
town. Gentlemen, I consider this as high praise for the ancient town planners and builders of
Mohenjodaro. Being the followers of that illustrious crowd, we should feel proud to belong to
their profession and, at the same time, be able to boast of having this Institution to look after and
safeguard our infersets, which perhaps the engineers of Mohenjodaro did not have. Gentlemen,
we ought to be doubly proud that we have to-day gathered under the roof of our "mother
institution” in this country, embracing as she does all those who practise engineering or could
call themselves members of thait profession.

'The work of alarge number of engineers lies in remote and distant corners of this large country,
and they have to carry it out not only under varying conditions of climate and temperature but
also under certain local difficulties peculiar to the place. If | may say so, gentlemen, the ravages
caused by the great Earthquake of January 1934 in certain parts of your own and the adjoining
province of Bihar and Orissa, will occur to you as furnishing examples of peculiar and local
difficulties. Engineers, and may-be several of our members, have taken and are still taking a
prominent partin repairing the damage done; butl would be departing from my own subjectif
proceed further to enlighten you on some of their difficulties met with in the discharge of their
duties. I, however, trust that my friend Colonel Temple, the Relief Engineer and Supply Officer of
the Bihar and Orissa Government, who has had first-hand knowledge of the conditions of the
tract, would tell us something of his experiences on some suitable occasion. Whenever he does
so, | am sure they will prove both very interesting and instructive. To return to my subject,
gentlemen, when similar problems are metand faced at two different places, requiring different
treatmentand handling, a free and frank discussion of their merits cannot but whet our wits and
infuse zeal and enthusiasm into our efforts for further investigations. By providing means for
discussing and exchanging views on such problems, we not only enhance our knowledge but
callupon the capacity and talents of those engaged in such discussions to make further efforts to
discover the truth about the hidden laws of nature and to understand them. When the disease
has been correctly diagnosed, the problem of its cure becomes easy. Whatever branch of
engineering we may turn our attention to, a closer study of these laws becomes more and more
desirable, because as the science progresses, its conflict with nature becomes more and more
acute, and if a mistake is made, nature is sure to find us out and punish us. For this reason, the
engineers of not very long ago (say 40 years back) were rightly advised to proceed cautiously
while trying to harness the forces of nature for the service of man. The engineers of the present
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day can go forward more rapidly and confidently if literature dealing with the past experience
and knowledge of those who worked in the same or similar fields before them, is available for
their use. This knowledge and experience is not only of great help to them but will save lot of
time, trouble and money of all concerned.

In the old days engineers used to come and go and carry their experience and knowledge of
Indian problems with them to countries and places where it was of little use. Usually, the major
portion of it was lost for ever, though a small fraction was perhaps preserved in books or
pamphlets published in countries other than India. This record, therefore, was not readily
accessible or of much value to engineers working in this country. The establishment of this
Institution has provided a suitable repository and a sure means of disseminating such
knowledge. The Institution has not failed to recognise this as one of its foremost functions, but,
as far as  know, not on any organised lines. The only good and useful model for this sort of work
that I know of is the Central Board of Irrigation and its Information Bureau. It, however,
concerns itself only with Irrigation problems, and it will be readily admitted that one board,
however well-equipped it may be cannot meet the general requirements of every branch of the
engineering profession. Separate boards are required and will have to be set up for Sanitary,
Mechanical, Electrical and other branches of the profession to overcome this difficulty. In other
countries, like England and America, different branches of engineering are represented by
associations and societies of their own, Unlike them, our Institution comprises all the branches
of the profession over the whole of India. This, gentlemen, is a glganatic undertaking and,
though quite worthy of this robust and young society, it needs a well thought out plan for the
development of its several branches side by side. [ am quite hopeful that with the assistance of
our members spread all over the country we shall in a short time be able to collect and
disseminate a vast store of knowledge and information about engineering and its present-day
practices suited to the peculiar conditions and needs of this country. I also think, and it will be
readily admitted, that, unlike other countries, the conditions under which engineering works
are undertaken, designed or but it change from province to province in this country, and require
particular treatment and handling; and for this reason also the collection of a variety of
experience has become a necessity for the profession.

For all these reasons [ wish and would recommend that a bureau be formed and administered
by this Institution, dealing separately with all its branches. It may not be possible to make a start
on a comprehensive scale dealing with all the branches, but we may begin with as many as can
be tackled at present, adding on others and sub-dividing all or any of them as necessity arises or
experience demands, | would suggest the names of the following branches of engineering with a
central office at Calcutta and branches at suitable local centres for a beginning:-

1. Civil Engineering.

2.Electrical Engineering.

3.Structural and Architectural Engineering.

4.Sanitary Engineer-ing,

5.Mechanical Engineering.

6. Metallurgical Engineering.

7.Industrial including Technological and Chemical Engineering.

Engineers, as arule, are generous in imparting their own experience and knowledge to others,
and I therefore feel quite confident that our own members, and other eminent engineers not as
yetwithin our fold, would help our Institution in this undertaking. It is one of the primary du ties
of the Institution to see that young engineers receive a sound theoretical and practical training
and that a high standard of education is maintained by engineering schools and colleges in

India. There are a number of these institutions, some old and others comparatively new,
imparting education in certain branches of engineering. In the last century when the profession
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of engineering was not much in favour with Indians and the number of colleges was also small,
Government Services used to absorb nearly the whole of their output and any surplus, if left,
used to find employment in industries and trades. In the present century, engineering schools
and colleges have increased —in fact, each Province can claim at least one to itself, if not more
— and consequently the number of engineering students and graduates lias been increasing
from year to year, so much so that it has become impossible to find employment for them in the
services under the Government of the country. Undoubtedly, trades and industries have also
been developing side by side and ought to have absorbed a large number of young engineers for
work and training, but unfortunately, on account of financial stringency and trade depression,
this has, notbeen possible. The engineering schools and colleges of India should therefore try to
keep abreast of the present-day requirements of the trades and industries of the country. Their
technical courses should be moulded as far as possible in accordance with those requirements
and their practical training should also follow suit. More importance should be attached to
specialisation, because without that it would be difficult for students to find employment in
trade or industry. In short, the students should be prepared as much for employment in trades
and industries as under Government, and the training imparted should be of a nature to befit
them practically for some special class of work.

In Government service there is no doubt the advantage that the candidate is given some training
in the special class of work which he will be required to do during his service; whereas trades
and industries require trained hands. It is also somewhat unfortunate that the right kind of
training in several branches of the profession is difficult to obtain in India. In cases where it
cannot be obtained in India, the student should be advised by his college authorities to visit
some foreign country where it may be obtainable. When such advice is given, I trust that due
regard will be paid to the conditions prevailing in this country in regard to the particular branch
oftile profession or industry in which the student desires to be trained..

The outlook of the student of engineering has necessarily to be quite different from that of
others, and itis the duty of our schools and colleges to widen it by bringing their students face to
face with nature, by increasing their powers of observation, and building up their character by
teaching self- reliance, honest work and devotion to duty.

I have no doubt that the engineering colleges and schools can look after themselves in this
respect, but [ would like them further to realise that every step forward nowadays means more
acute struggle with nature. The signs of the times show that importance must be attached to
specialisation after a proper theoretical course and practical training. A smattering of education
in all or some of the branches of the profession will not prove of much help to the students. In
fact, it would have been preferable if some of the engineering colleges had specialised in only
ope or two branches of the science of engineering and not sacrificed efficiency to
comprehensiveness. Practical training is as much necessary as theoretical, and the colleges will
have to combine with their theory and practice the development of character in their students,
so necessary for an engineer in his after life. As the colleges belong to different provinces, their
outlook is naturally, more or less, provincial, and thus some of them may find it difficult to recast
their courses of education and practical training on the lines suggested. Hence, [ think that this
work should better be done under the advice and guidance of this Institution and in conformity
with the peculiar requirements, if any, of the provinces concerned. The Institution represents
the profession in India and should be able to accomplish this task untrammelled by any
considerations other than those of purely professional interests and the necessity of improving
and accelerating the education of engineers in this country:.

The fact that the schools and colleges belong to different provinces ought not to prove a bar or
obstacle in the way of this work, as itis not proposed to do anything against provincial interests.
The teaching institutions will all remain provincial assets as at present, but the outlook of their
education and training will be improved in such a way that it will not be confined to the
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provinces but will cover the interests of the whole country and of the profession in general. In
other words, the colleges should be able to supply suitable hands properly educated and trained
for the Services and for other engineering work in their own province, and at the same time be
able to supply suitable engineers for the all-India Services and for other private or public
industrial or commercial work in other provinces of this country.

Our Institution acts as the Indian Committee of the British Standards Institution, and had to
consider and review nearly 200 draft specifications during the last twelve months as compared
with ten in the previous year. This enormous volume of work was tackled in a businesslike
manner notwithstanding certain difficulties which need not be detailed here. In their
comments on all the draft specifications the Institution paid special consideration to their
suitability to Indian conditions and requirements, both from the manufacturers' and the users'
points of view. I trust this would be considered a very commendable piece of useful work done
by the Institution, and hope that it will continue exercising the necessary checks in this
direction, to the bestadvantage of the manufacturers of engineering materials in this country.

Those of our young men who have recently joined the profession should notlose heart because
due to financial stringency the future outlook is not quite bright and the conditions as regards
employment in Government Service, trades or industries more difficult than before. I am sure
these conditions are not [ going to stay with us for ever. Our country has enormous resources,
such as large culturable areas, vast geological and mineral deposits, and sure chances of
obtaining cheap power. These resources, if properly utilised and developed, should have a
marked and healthy effect on the economic aspect of the country and its inhabitants. In any
profession progress requires patient, persistent and repeated efforts, and every step forward
has to be thought out, as proceeding in a hurry would be courting failure. Bearing this in mind, I
think the work before our engineers is not only huge but such as promises a glorious field for
their activities, if they only apply themselves to it sincerely, with courage and an indomitable
will. Tell me of any other profession with much magnificent and attractive prospects before it.

For the class of development work mentioned above engineers with imagination, self-
confidence and character will be required, but they alone will not suffice, and nothing will be
done till they join hands with a body of industrialists well qualified and trained in their own
lines. This combination of capital, intelligence and labour should result in an addition to the
productive capacity of the country and its output of manufactured articles, and thus inaugurate
an era of economic prosperity. This plan has been tried and has proved successful in other
countries with much limited resources as compared to our own, and I do not see why similar
results should not follow our efforts in this country.

As the times are unpropitious and hard, I would ask the young members of the profession not to
be apathetic or indifferent, nor have undesirable jealousies with other members of the
profession, as that is likely to retard progress. As members of the Institution we should be ever
ready, within possible limits, to give a helping hand to our professional brothers, whoever and
wherever they may be.
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President 1935-36

Presidential Address

Gentlemen,

The position in which you have now placed me is in my opinion the highest honour that can be
bestowed in India on one Engineer by his fellow Engineers. I deeply appreciate itand I feel that it
is the more to be valued and appreciated because it is bestowed on me by my Associates and not
by outside authority. That I should have been chosen. for this position for what may very likely
be my last year in India is a great gratification to me and I tender my sincere thanks to the
Council for electing me.

My immediate predecessor has the satisfaction that his year of office has seen the culmination
ofthe great and sustained effort which has built up the Institution in such a way and its credit to
such an eminence thatithas been granted a Royal Charter. It will be the primary duty of my year
of office to see that the effort is not relaxed. Many of my predecessors have spoken of the
responsibilities attached to the Presidentship. Now that the Institution has received its Royal
Charter the responsibility devolving on the President and Council in particular, and on the
members of the Institution in general, is greater than ever. The responsibility formerly was to
the Institution alone. Now, the responsibility is also to the power which granted the Charter. The
members acting through their President and Council are now trustees of the confidence
reposed in them. It is their duty to see that that confidence is fully justified, by maintaining the
standard of the Institution at its present high level, and, as it seems to be inherent in human
affairs that they cannot proceed at one level but must go up or down, by steadily raising that
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standard and never allowing it to deteriorate.

Maintenance of a standard by the Institution involves the necessity for a certain standard of
attainment in their profession by all its members, involving both general and specialised
training. The frequency of the references to training made by my predecessors in this Chair in
their Presidential Addresses shows what a prominent place the consideration of training has
held in the minds of those who have been responsible for guiding the development of the
Institution. To discuss training at length is to tread on dangerous ground and to invite criticism,
for training is a controversial subject. Nevertheless it is a subject on which I feel so deeply that I
propose to take the risk and state my views, submitting as my justification for such a venture
thatall my early life was spentin an educational atmosphere among people whose business was
education and thatI have never entirely lost touch with it; that for seven years  was President of
the Committee which managed all the educational establishments in a town of over 80,000
people, that for many years I was on the Governing Body of the Bihar Engineering College, and
more important than any of these, that for some twenty years I had under me for their year of
training after passing their College Examinations one or more engineering students. It
interested me to spend a good deal of time with them: watching them: seeing what
characteristics had been developed and what neglected by the different Schools and Colleges,
and finding how best to guide them so that they should attain their fullest development.
Incidentally I have been amply repaid for any trouble taken because so many of them have
become capable assistants thatit was a pleasure and satisfaction to employ.

A former President pointed out that the outlook of the student of Engineering has necessarily to
be quite different from that of others and that it is the duty of our Schools and Colleges to widen
it by bringing their students face to face with nature, by increasing their powers of observation,
and building up their character by teaching self-reliance, honest work and devotion to duty and
went on to say "l have no doubt that the Engineering Colleges and Schools can look after
themselves in this respect.” In my opinion the Colleges and Schools need constant support and
encourgement if they are to look after themselves in this respect. Two forces are perpetually
acting against them one is the tendency to earlier and earlier specialisation, which is steadily
tending to the substitution of mere instruction for real education: the other is the temperament
of the students which is liable to look on book learning as an end in itself and fails to connect it
with reality.

But, training does not begin with the Colleges and Schools. It is true of all professions and
particularly true of Engineers that training begins in babyhood, when the first lines on which
character will develop are laid down, and, for the Engineer atany rate, mustgoonaslongasheis
actively useful, for the Engineer who ceases to learn becomes a back number. My experience is
that people tend to forget the importance of the early years, and are inclined to say that they are
not their business. To such an extent however do I consider that they are the business of
everyone interested in education in general and in Engineering education in particular that I
propose to review the whole of an Engineer's training from the start.

It should begin in the same way as every other real training should begin. It should aim at
developing the individual to as great an all round perfection as possible, capable of responding
to every call, and of rising to every emergency. Such perfection can only be achieved by the
training of body, intellect, and character, and must begin from the cradle. As it is the foundation
on which all specialist training is built, it does not require a very early decision in favour of a
particular profession. Specialisation should always be postponed aslong as possible.

In the training of the very young child there are two points of supreme importance: the
inculcation of the habits, first of implicit obedience to proper authority, and second of
concentrated attention on whatever matter is in hand. If these two are taught during the first
four years of life, the child is well equipped for learning anything and everything. If they are not,
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the home training which is the foundation on which the School has to build is liable to be a poor
and inadequate foundation.

From the time when the child firstlearns to read until atleast the age of fifteen, the development
ofbody, intellectand character should proceed on as broad lines as possible.

The full development of the body is of greater importance to the average Engineer than to men
in many other professions, for he is likely at some time or another to have to endure exposure to
severe climatic conditions, and may even find it a great convenience to be able to exert his
utmost physical strength, and itis certain that if he has good health and does not have to expend
mental energy in caring for his body, he will be able to do his work better.

The development of character is very necessary to the Engineer because he may have to make
quick decisions of far reaching importance. He must have confidence in himself and be able to
inspire confidence in others. The beginning of the training of character is the habit already
mentioned of implicit obedience to authority. That is the foundation of all discipline, and the
basis of self-control. The Engineer is often called upon to take a lead, and a leader of men needs
above all self-control. The firmer grip a man has on himself, the firmer a grip will he be able to
take on all those with whom he is associated.

He should also possess initiative. For this he must have self-reliance. In developing these
attributes the training of body and character moves together, and there are few better methods
of developing self-control, discipline, initiative and leadership than playing in team games, or
scouting. The former encourage observation and quick decisions: the latter, observation,
memory and logical deduction—all valuable aids to the development of the intellect. Different
games have different values in developing character. Some such as Racquets and Tennis make
the player quick off the mark. Golf develops concentration of attention. Cricket develops that
and alertness. Football and Hockey develop the team spiritand teach co-operation.

Above all it is necessary that the Engineer should be able to express himself so that his words
whether spoken or written will convey to others precisely what is in his own mind. For this the
best training is some form of literary education; preferably the study of languages. Of all
languages Latin gives the best training to the mind in precise expression and probably French
next.

Concurrently with all these, elementary mathematics and elementary science should be taught;
but unless the boy shows special aptitude for them it is not important to carry them beyond the
elementary stages because a mind fully developed otherwise will assimilate them with far less
expenditure of energy than an untrained mind. A specially useful form of school training is the
application of elementary mathematics, mechanics, physics and the like to everyday problems
and as a general rule the more that instruction in such things resembles a game, the more likely
is the knowledge imparted to become an integral part of the students mind. Above all at this
stage pupils can be taught to use their eyes, and to think in terms of concrete objects instead of
abstractions.

All this really applies with but little modification to the most useful form of education for all
walks in life. Itis on this foundation that specific Engineering training should commence.

To pass examinations the student will have to make some further progress in mathematics, but
while it is a great convenience to an Engineer to be able to use them, it is easy to overrate their
importance. Higher mathematics are waste of time to anyone who has no natural ability for
them. Mathematics moreover are very cheap, and anybody who requires calculations made, can
always have them done at a comparatively small cost. The teaching of applied mathematics in
the form of Mechanics, Dynamics, Statics and Hydraulics and Hydro-Dynamics should all be
based on practical illustrations, because it is supremely important that the Engineer should
instinctively and almost sub-consciously apply his knowledge to what he sees in front of him or
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will see when he has carried-outinto reality whatever he is designing.

The elements of drawing both freehand and instrumental should have been taught in the early
years so that the pupil will have the necessary manual dexterity and be able to make a neat
drawing, always remembering thataneat drawing is probably an accurate drawing. A clumsy or
untidy drawing is almost certain to be inaccurate. Engineering drawing should be taught first
from a model. The pupil should be given a model or still better a real machine and told to take it
to pieces and make a dimentioned drawing of every part and then make drawings of the
machine, as a whole, from several points of view. It is only in this way that a young Engineer can
betaught to visualise what he is designing and it is onjy if he visualises what he is designing that
he can be relied upon to design something which can be made. It is also only in this way that he
canbe taughtto think on paper of things in their actual finished sizes.

About the age of 18 or 19 the young engineer can decide on the particular branch in which he
proposes to specialise and then undertake an intensive study of the theory of that subject; but
all the time should be continuing his general education.

We are concerned with results but that does not mean that we have no concern with the
methods by which those results are achieved. Our influence on education throughout the
country must steadily increase. The recognition that we have sought, and now received in our
Charter, as the leading engineering body in India, will mean that the Engineering Schools and
Colleges will come to look up to our Diploma as the goal, the attainment of which above all
others, must be the object of their students. The primary schools will be cornpelled to give their
pupils the foundations of knowledge and character on which the Engineering Schools and
Colleges can build and so the Institution as long as it proves true to its trust will be a steadily
increasinginfluence for good in the education of the country.
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Rai Bahadur Chuttan Lal
President 1936-37

Presidential Address

Gentlemen.

I am fully sensible of the honour which the Institution of Engineers (India) has done me by
electing me its President for the current year. It has been observed by more than one of my
predecessors that this is the highest honour which it is in the power of the Institution to confer
onone ofits members, and for thus honouring me, my sincere thanks are due to all its members.

2. Before I proceed further we must pay our tribute to the memory of the late Sir Rajendra Nath
Mookerjee, who was one of the founders of the Institution. Born in 1854 he died at the age of 82
full ofhonours and a shining example of whatan engineer can do in the sphere of business.

3. Gentlemen, | began my career as an engineer more than 32 years ago and my lot was cast in
whatis known as the B. & R. Branch of the Public Works Department. I believe that the public are
so accustomed to flee buildings and road around them, that the work done by an engineer
responsible for their construction is not always appreciated. His work is not directly
remunerative. [t may be true that the roads constructed by him are an asset to the nation. They
make rural life more attractive and tend to stabilise a healthy ratio of rural and urban
population. They increase the social and recreational possibilities of both city and rural
residence; they increase the flexibility and strength of general transportation system of the
country, in times of stress, such as war and famine and they raise rural values. These are all
indirect benefits, for which it is impossible to put an exact money value. A Building and Road
engineer has, therefore, no direct profits or dividends to show and his work does not appeal to
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our imagination, as that of a Railway or an Irrigation engineer, when we look at the development
of railways or canals and their contribution towards the revenues of the State, or the work of a
Mechanical Engineer when we look at the countless mechanical appliances in times of peace
and war. The work of these engineers is considered to be of a specialized nature; not so that of a
Building and Road engineer for it is contended that buildings and roads have been known to
exist in all countries, from very ancient times and even to this day, are constructed by men
without any technical training. We must admit that we have had "master builders" in the past
but on close examination, it will also be admitted that the store of centuries of accumulated
knowledge possessed by them, was more of the nature of rule of thumb and traditional practice.
The distinctive feature of the present age, on the contrary, is to seek an explanation of the
empirical knowledge, to amplify it and if need be, to modify it, by a study of the first principles,
by research and investigation into the properties of materials and methods of construction.
These researches lead to the discovery of new materials and new methods of construction to
meet the varied and complex requirements of modern times. Practice, as far as possible, is made
to conform with theory and until research discloses fundamentals, our knowledge remains
empirical.

4. To-day I propose to speak on such research work as is of interest to a Building and Road
engineer and when I speak of this, I should not be understood to mean research in the
laboratory only but also of experimental work done on buildings and roads and materials,
outside the laboratory. The latter is not of less importance than the scientific work done in the
laboratories. Nor do I refer to research carried out in any particular country. We have no
laboratory like the National Physical Laboratory, nor a Building Research Station, nor a Road
Research Station, as they have in Great Britain. But the results of researches carried out in
foreign countries are available to us and we are in the fortunate position to profit by them, to test
them, and where necessary, to modify them, in their application to the special conditions of this
country. Building and road materials can, to a certain extent, be tested in the Government Test
House at Alipur but it does not cover the whole field of research. For instance, the compressive
strength of a stone can be tested at Alipur but it is not the sole test of its suitability for building
purposes. Investigations into the weathering of stone have opened a new method of judging
whether it is suitable for building purposes or not. Researches on shrinkage and creep of
concrete disclose important factors to be considered in the design of reinforced concrete
structures. Itis because of these researches that the modular ratio for design purposes is taken
higher than the true or instantaneous value. The tensile strength of cement mortar has long
been known as a useful means of ensuring a satisfactory cement for general purposes but recent
research has shown that it does not provide a measure of the value of cement in making
concrete. New conceptions of concrete-making have been derived from Abram's investigations
onthe water cementratio.

5. Researches at the Dehra Dim Forest Institute on the preservation and seasoning of wood are
likely to lead to the more extended use of Indian timbers. As a result of the introduction of
proper methods of air and kiln seasoning, cheaper woods have now displaced more than half of
the more expensive teakwood used 12 years ago in the construction and repairs of railway
carriages. A new discovery is the wood preservative ASCU which, it is claimed, is superior to
other known antiseptics, particularly for the preservation of perishable wood. This discovery
has made it possible for indigenous timbers to compete with steel, iron and concrete for
structural purposes.

6. Research into the acoustics of buildings and the sound absorbing properties of materials

have resulted in, a more satisfactory design of auditoriums and in improving the faculty
acoustics of existing buildings. As a result of experimental research, earthquake resisting
structures are now possible.

7. Coming to the subject of "Roads" I should say at nee that the road engineering in its present
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stageis more anartthan ascience. The object of research work connected with the roads aims at
the formulation of a science of road engineering so that materials can be used in the most
efficientand economic manner. In the past, the foundation of a toad did not receive the attention
it deserved. It is only during the last few years, that foundation studies and soil research have
been undertaken. The subject of soil physics is still in its infancy and the properties of soil which
are dependent onloading and change of moisture are under investigation. Tests on the shearing
strength of soils (friction and cohesion) indicate that it should be possible to design earthwork
which will lead to the most economic height and shape of cutting an embankment. Speaking
broadly, no important advance has so far been made but these tests are yielding accumulated
knowledge which may afford a reliable basis for estimating the important foundation
characteristic of a given soil.

8. Since the advent of motor cars and mechanical means of transportation, the surface
treatment of roads has been receiving increasing attention. New methods of construction and
new combination of materials are being tried to meet the needs of modern heavy traffic. Apart
from researches on the properties of materials, the methods adopted are still empirical. The
iron tyred bullock cartis a serious factor to be reckoned with in the design of road pavements in
some parts of this country, and the problem of constructing a road suitable and yet economical
both for pneumatic tyred and iron tyred traffic is a most difficult one. In a number of foreign
countries the construction of roads intended solely for motor traffic has been undertaken. From
the point of view of facilitating fast motor traffic into two or more lines and the avoidance of
accidents, there is no doubt, they afford a definite advantage but few countries and specially a
poor country like India can afford such a luxury on a large scale. They cannot possibly be
justified from the economic point of view nor by the volume of traffic on our roads.

9.Solongas traffic conditions in this country remain what they are, we have to make the roads to
suit the traffic. To solve this problem a great deal of research work has been done by commercial
firms interested in the manufacture of tar and bitumen. But people not connected with these
firms or their products find it difficult to compare one product with another without an inside
knowledge of the materials used. The only way to compare one material with another is by
actual trial on a road but this comparison is also very difficult, as conditions on two different
places even on the same road may be different. Efforts have been made to correlate the various
mechanical and physical tests of bituminous materials in the laboratory with their behaviour on
the road but so far no practical results have been achieved, and it seems, no useful results,
adaptable by practical engineers are likely to be achieved for many years. The attempt to test
under various permutations and combinations of temperature, light, rain, volume of traffic, unit
pressure, speed of vehicles etc. with the actual but different conditions of roads is too difficult an
undertaking to be completed for many generations. This consideration has led to the
development of machines, in which short length of roads can be tested under actual traffic
conditions but in much shorter time. Unfortunately the shortening of the time lactor is likely to
vitiate the result but it is believed that the use of machines, if confined to extreme conditions,
will give safe results.

10. It may be said that while it is impossible to subject flexible roads of tar and bitumen to the
usual method of stress calculations, it should be possible to analyse the stresses due to loads on
a rigid road of concrete. Now mathematical analysis is a rigid machine which works with
absolute accuracy upon the data supplied to it. If the accuracy of the data is doubtful, the resultis
doubtful. Thisis soin the case of roadway slabs. Itis not possible to decide definitely in what way
the slabis supported, as this depends not only upon the soil but upon movements which occur in
the concrete itself owing to moisture and temperature. Again there is the complexity caused by
the 'curling action' owing to variations of moisture and temperature. These difficulties have not
been overcome and so far no rational analytical method for the design of roadway concrete
slabshas been devised. But sufficient experience has been gained to accept cement concrete as a
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suitable material for roads under heavy traffic. The trend of design in foreign countries is to
make thicker concrete slabs but against this practice, the engineers in the United Provinces have
constructed many miles of concrete roads of smaller thickness, which for a period of over ten
years has given cornplete satisfaction. Recent experience seems to indicate that even this
thicknessisin excess of traffic requirements in some places and alength of 25 miles of the Grand
Trunk Road has been reconstructed in plain cement concrete with a slab of 31/, thickness on
existing water-bound surface. This road is probably the longest thinnest concrete road in the
world. They are in fact going a little farther and a short length of cement concrete road with a
thickness of only 2" reinforced with steel has been laid on the Jhansi Road, Cawnpore. This was
18 months ago and so far the road is in very good condition.

Gentlemen, this Institution is not in any way directly connected with research work and [ have
taken too much of your time to indicate the lines along which researches are being carried out
for buildings and roads butl am sure every engineer in his own line is interested and may also be
engaged in research work. This Institution should, I think, be a channel through which the
experience gained in one part of this country may be communicated to another. India is a
country of vast distances and it seems to me an undeniable fact that engineers in one part do not
know whatis going on in another part. Advantage should, therefore, be taken by one province of
the experience gained in another. How this object is to be achieved is for the consideration of the
Institution.

The Institution of Bngineers (Jndia)



The Legacy

Shri Fakirijee E Bharucha
L.M.E,, M.I.Mech.E., M.LE. (Ind.)
President 1937-38

Presidential Address

About halfa century ago it was generally a rule in this country to relegate those young men who
were dunces and backward in their scholastic career to receive a training in mechanical
engineering, as they were considered unfit for the so-called noble professions of law, medicine
and civil engineering. Aristocratic prejudice against manual work was responsible for this sort
of looking down upon mechanical engineering, as a profession of dirty hands and clothes in
those days, and you now see one of those unfortunate dunces standing before you and
occupying the chair of. the President, which was so ably adorned by my many distinguished
predecessors. I thank you, gentlemen, for the high honour you have done me by electing me as
the President of this great Institution for the year, which I fully appreciate.

As the presidential address is most frequently to be concerned with the branch of engineering;
of which the author has made a speciality, I will restrict my address mostly to the branch of
engineering profession in which I have spentabouthalfa century.

The mechanical engineers of this country have to perform most important duties, not only in
studying and harnessing the forces of nature for the use and comfort of mankind, but also in
helping in the resurrection and regeneration of our indigenous industries. Almost all the other
branches of engineering are now getting more or less mechanical, but mechanical engineering
has its destiny closely linked with power industries and industrial enterprises. It is, therefore,
the most important branch of engineering without which no civilized country could thrive and
have a place of honour in this world, and no other branches of engineering profession could
existwithoutits help and co-operation.
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Steam Engineering— Pastand Present.

Some very interesting and instructive facts could be recalled if | were to dig deep into the past
half a century when [ was an apprentice in a cotton mill in Bombay. Mills in those days were
driven by huge slow speed steam-engines supplied with steam from low pressure boilers.
Progress in steam generation was very slow in those days, and even in the early years of this
century, the boiler pressure was not more than 180 Ibs. in Bombay mills.

In or about 1905 the gas engine came into the field, and one enterprising cotton mill in Bombay
ordered it out for its drive. It gave a lot of trouble and failed as the gas engineering was not much
understood by engineers in those days. Then came the Diesel into this country, but as the
science of internal combustion engine was still in its infancy, the Diesel did not make much
headway then in this country. In those days the steam turbine of the bleeding type (giving power
and heat combined) was not known for mill driving, and the engineers did not know thatit could
work on the same heat consumption as the gas or Diesel engine, asitdoes now.

The modern steam-electric power plant can now consume about 10,000 British Thermal Units
of heat per kilowatt per hour. This is a remarkable progress achieved specially owing to the
intensive research work and advancement in combustion engineering. The modern water tube
boilers are equipped with improved furnaces surrounded with water walls, and generate highly
superheated steam with the help of pulverized coal firing and air preheating.

The technique and the special feature of a modern large steam power plant lie in the automatic
combustion control made available with the help of electrically worked devices. With the help of
ingenious instruments the efficiency of the steam boiler has been increased from a maximum of
about 70 per cent obtained in or about 1900 to about 90 per cent now. The science of
combustion engineering is now better known and understood than what was about 30 years
ago.

By automatic combustion control is meant the prevention of smoke, maintenance of load
against demand, carrying out routine adjustments, group control of boilers, increase and
maintenance of boiler house efficiency, provision of interlocking safeguards against accidents
by protective cut-outs and devices, etc., all of them automatically controlled.

During the past thirty years the working steam pressure has increased from 180 lbs. to 1,800
Ibs., and the size and output of a boiler from 10,000 Ibs. per hourto 500,000 Ibs. per hour.

The greater part of the power now produced in the world is by means of steam, and the
proportion of steam power is constantly on an increase. The formidable rivalry set up by the
increased thermal efficiency obtained in Diesel engines made the steam plant builders sit up
and think seriously over the question of increasing the efficiency of a steam plant. They knew
they could not do much improvements in prime movers (engines and turbines), but they found
out that much heat was wasted in boilers, which could be prevented by increasing the
combustion efficiency; and with the help of scientists and mechanical engineers much research
work was done in this direction, and the water tube boilers were much improved in their design
and construction.

The latest addition in the improvement of a steam power plant is a new type of a steam boiler
aptly called "Steam Generator." It is entirely different in design to the conventional type,
occupies about one quarter of the space, and does not require brick Rues or chimney. It is a
vertical steam generator, entirely automatic in its working and shows an efficiency of about 93
per centbesides making a great saving in the cost of maintenance. It could be erected by the side
of the steam turbine in the same room and is automatically fired with fuel-oil on the principle of
combustion under pressure, the product of combustion escaping through an exhaust pipe just
like the exhaust of a Diesel engine and not through a tall chimney. It can generate steam pressure
of from 300 to 1,000 lbs. or even more according to the design. The steam pressure and the
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water level are always kept constant automatically, and when the water supply fails the fuel
supply is also cut off automatically. This is all due to the combined and unremitting efforts of
mechanical engineers and scientists. Many engineers think that for the large requirements of
power and heat for industrial processes combined, a modern steam power plant cannot be
beaten by any other power system. Science of power house engineering and combustion
engineering have made great strides during the past decade. Consequently the steam plant is
still holding its own specially for large power houses against the competition of internal
combustion engines.

The aim of the steam engineer is to get the highest possible thermal overall efficiency by
supplying cheap power for factories and cheap heat for process work such as required for
boiling, dyeing, sizing, bleaching, drying, etc. The utilization of exhaust steam for heating is a
sound economical problem and though the actual thermal efficiency of steam power prime
mover has notbeen more than 25 per centin the most modern one, it is possible to getan overall
efficiency of more than 50 per cent if the exhaust steam is utilized for heating, after it has
generated power instead of sendingitto a condenser.

Internal Combustion Engineering.

The internal combustion engines, however, specially of the Diesel type, have been making
steady progress for small industries in which the old single cylinder non-condensing steam
engines of the steam-eater type are being fast replaced by Diesel engines in this country. The
thermal efficiency and fuel comsumption in small and large steam plant are not so constant as
they are in an internal combustion engine. In fact the steam plant has almost been driven out
from small industrial factories by the oil engines, as shown by the figures of import into India of
both these power plants given below :-

1935-36 1936-37
Oil Engines and parts Rs.68,86,000 Rs.81,31,000
Steam Engines and parts ”9,87,000 ”13,28,000

The Diesel engine is however considered by some as the future power plant and it is now used
onroad, rails, seaand air transport, besides in industrial factories.

Diesel fuel oil is not so inflammable as petrol, and though the Diesel engine is still heavier than
the petrol engine used in the air-craft, attempts are now in progress to reduce its weight to
about 2-5 Ibs. per horse power, which is almost equal to the weight of petrol driven engines now
employed in the air-craft.

Looking to the large trade and demand in oil engines as disclosed by the figures given above
there is no reason why it could not be manufactured in this country out of indigenous raw
materials and with the help of cheap labour and also with a vast market for the finished product
at our door. Some attempts were made in this direction in this country, but they all failed owing
to several reasons. One very successful and praiseworthy venture has, however, been made by
the Hindoostan Engineering and Implement Co. Ltd., of Satara, started by Sir Dhanjishah
Cooper, lately the Prime Minister to Government of Bombay. I have personally inspected and
tested one of these engines on several occasions and found it satisfactory in every way. The
engine is perfect in design, workmanship and finish, and leaves nothing to be desired. I hope
such swadeshi enterprise will be hailed and welcomed by all engineers who feel interested in
the upliftand industrial advancement of this country.

Some years ago the gas engine working on suction gas plant was used for small industries.
Those working on combustible waste product of a factory are still in some demand, if the waste
product cannot be sold or utilized in any other way. But the Diesel engine has practically driven
it out from the market, because the gas plant is very cumbersome, specially with tar producing
fuels.
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Power Alcohol.

In view of the policy of prohibition that the Congress Ministry has adopted, much attention has
now been diverted to producing power alcohol instead of the potable spirit in our distilleries,
and utilize the vast resources of our country available for this industry at our door, such as
mowrah flowers, molasses and other inexhaustible waste products of our forests and farms.

The remarkable progress made by our sugar industry in the past few years has made available a
very large quantity of molasses as a by-product which could be utilized for distilling alcohol.
There has been some difficulty due to restrictions placed by Government in the production of
alcohol, but the insistent demand to make use of the waste products of our sugar mills in order
to reduce the cost of manufacturing sugar, will help to remove them. Alcohol, benzol and lighter
petrol are said to be miscible, and a cheap mixture requires to be produced which can be used in
place of petrol in internal combustion engines. The manufacture of absolute alcohol by
dehydration process has resulted in producing 99.5 per cent pure alcohol. With prohibition
coming into force the country liquor could, therefore, be easily converted into power alcohol by
this process, and all the distilleries of our country could be utilized for this purpose, thereby
maintaining the excise revenue of our country to some extent, by creating and establishing a
new industry.

Some experiments are now being carried out in Mysore State where alcohol is distilled from
forest waste, and a mixture of alcohol and petrol is reported to have been evolved which could
be used in motor car engines. Unfortunately the calorific value of alcohol is alittle more than half
that of petrol. But the thermal efficiency of alcohol is higher than petrol, because the
temperature of ignition of alcohol is lower and it can stand somewhat higher compression. In
spite of these advantages, however, unless the price of power alcohol is about 15 per cent less
than that of petrol the former cannot stand in competition with the latter. The process of
dehydration has been much improved lately and it may be possible to produce and sell power
alcohol cheaper than petrol. All the efforts, therefore, should now be concentrated towards
producing power spirit at the cheapest possible rate, so as to obtain a cheap national fuel for
power from the otherwise useless waste products found abundantly in our country. This would
also stimulate the manufacture of alcohol engines for our motor cars and for other purposes.

I quote below the opinion of the Indian Industrial Commission on this subject, (para 96 of their
Report):-

"On several occasions our attention was drawn to the possibility of making industrial alcohol
from hitherto neglected vegetable materials, some of which appear to be sufficiently promising
to justify investigation and experiment. We recommend that a more liberal policy should be
followed by the excise authorities in respect of the class of denaturant prescribed and more
regard might be paid to the likelihood rather than to the mere possibility of frauds upon the
revenue, when the requirements of commercial users conflict with excise regulations.

Our CementIndustry.

Our cement industry is a very important one from engineering point of view and we must look
to its remarkable progress and marvellous success with pardonable pride. By 1914 there were
three cement manufacturing factories in India. During the Great War their output was kept
under control of Government. After the war the number of cement factories increased to nine,
and in 1924 their output and sale increased to about 263,000 tons per year, while cement
imported in India was about 88,000 tons only in the same year. The cement manufactured in our
factories was and has been of the highest quality, if not superior to the imported cement in some
cases, and owing to unceasing and intensive efforts of the Concrete Association of India and
Cement Marketing Company of India, the manufacture and sale of cement produced in our
eleven factories have now reached toabout 1200,000 tons per year.

In spite of the progress of our nine cement factories that were working in 1924, the following
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entirely wrong and misleading statement appeared in the ninth edition of “Building Materials,"
Roorkee Treatise on Civil Engineering, published in 1924 by the Thomason College, Roorkee :-

"Portland Cement :— This is imported in large quantities for use in India .... Limestone and clay
suitable for manufacture of cement are very rare in India and this material has therefore not
been manufactured locally to any great extent. Kanker yields very good mortar for ordinary
hydraulic works, and for special jobs English Portland Cement is commonly used. Madras and
Calcutta cements have lately come into the market: but so far there has been no great demand
forthemin Upper India as far as the authoris aware.”

I happened to read this in 1928 when the production and sale of Indian cement had increased to
about 550,000 tons per year. [ wrote a letter to the Times of India drawing attention of the
authorities concerned to this most objectionable paragraph in a Government publication; and
the Concrete Association of India wrote to me saying that they had taken up the matter with the
Principal of the College.

It is a great pity and seems impossible to believe that the authorities of the Thomason
Engineering College in Roorkee as well as the Public Works Department of the United Provinces
were not aware of the progress of the cement industry in our country in 1924, and allowed this
monstrous statement to appear for years in abook meant for training our young civil engineers
in one ofthe important engineering colleges of this country. [t was a case of amazingignorance.

The Manufacture of Machinery.

Besides the manufacture of Diesel engines and assembling of motor cars, etc., manufacture of
various kinds of machinery also has been undertaken by several engineering works. This is a
healthy sign of our industrial revival and advancement. Hydraulic and power presses for
various purposes, machine tools, flour mills, rice and dal mills, sugar-cane crushers, oil mills,
groundnut shellers, cotton openers, saw benches, ploughs, cotton gins, power looms, mill
gearing, biscuit making machines, pumps of all kinds, grinders and polishers for flooring tiles,
printing machines, soap making machines, electric fans, pulleys, etc., etc. are now successfully
manufactured in this country for which there is very good market.

In hardware lines door and window fastenings and fittings, steel safes, buckets, cooking
utensils, agricultural implements, fire-proof doors for mills, steel furniture, valves and cocks,
steel ornamental railings, pans and pickaxes, etc. of excellent quality are now made in this
country.

All these come within the province of mechanical engineering, and the young mechanical
engineers should therefore devote their time and energy in these directions, and keep
themselves abreast of the times. Itis a fallacy to suppose that mechanical engineers are required
to know only the upkeep of prime movers of factories or management of mechanic shops. Times
are changing fast and there is good demand for scientifically trained engineers who could not
only take charge of and maintain power plants in order, but also look after the industrial
machinery and plant inside a mill or factory, and work it with high efficiency and economy. They
should try to design and manufacture hardware and machinery in this country out of
indigenousiron and steel now available.

Mechanical Engineering Welded to Industries.

India is going to stand before the world in near future as one of the most modern industrial
countries. We have coal, petroleum, cotton, jute, sugar, cement, gold, iron, oil seeds, etc., besides
many minerals and forest produce in this country. Since past quarter of a century we have made
great and remarkable strides in our indigenous industries and the late war accelerated the
movement. Owing to the tariff protection given to several of our industries, such as textiles; iron
and steel, cement, sugar, matches, etc., a demand has sprung up for technically and scientifically
trained young men. A large number of young Indians are being sent every year to Europe and.
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Americatoreceive higher training in technology and engineering.

More and more unexplored and undeveloped regions are now coming in contact with the
modern civilization owing to the ever increasing facilities in transport and travel by road, rail,
sea, and air routes. In this way Afghanistan, Iran, Iraq, Arabia, Asiatic Turkistan, Tibet, etc., have
been brought nearer and nearer to this country. Government of India have appointed Indian
Trade Commissioners in adjoining foreign countries for the purpose of helping and developing
our export trade. Our industrialists so far did not care to find out fresh fields for the products of
their manufacture.

[ am tempted here to quote a very relevant para from the latest report of our Ceylon Trade
Commissioner to prove that a very great field still exists within an easy reach of India for its
textile trade which has been so unfortunately neglected and overlooked during the past, owing
to the morbid lethargy of our mill-owners. He says, "The population of Ceylon to-day is
5,678,000. Applying the criterion of Manchester Chamber of Commerce, namely that in India
the consumption of cloth can be reckoned at about 13 yards per person per annum, Ceylon with
her single spinning and weaving mill and with a domestic production of less than nine millions
of yards, must continue to consume annually more than sixty million yards, of which India, in
spite of her proximity hardly supplies one third. The Indian producers have either not studied
the Ceylon market properly or have not the necessary machinery to produce the type of cloth
consumed in Ceylon.

Our export of Indian mill made cloth to foreign countries before the Great War was not much,
and the mill-owners had not done much to find out new avenues for our textile trade outside
India. During the war our export rose to about 150 millions of yards of cloth, which had come
down to about 60 million yards during the past two or three years. It has risen to about 80
million yards again during last year. We have been now exporting our textile goods even to
Australia, Iran, Egypt, Siam, Malay and African ports, etc. It is now up to the Mill Owners'
Associations to send their permanent representatives to these and other foreign countries to
further develop and maintain this newly created export trade.

Similarly we have succeeded in increasing the production of our many other large industries.
The outturn of iron and steel, sugar, cement, matches has increased enormously during the past
decade and we are now in a position to export large quantities of these indigenous products of
our manufacture to foreign countries, after meeting with our domestic requirements.

Our Industrialists.

As [ have mentioned before the mechanical engineering is closely welded to industries and I
cannot therefore do justice to the profession unless I deal with industries at the same time.
There are reasons why our industries do not thrive and expand rapidly as they should. Our
industries are mostly financed and controlled by men of means most of whom have had
practically no training in science, engineering or technology. They do not care to take up
technological experts as partners or directors in their managing agencies, and select such men
as officers who are willing to serve on the lowest wages. In some instances that came under my
observations [ found that the managing agents or directors of large mills or other industrial
concerns did not even know how to select the right man from amongst a heap of applications
received for a vacant post of an officer, and often relegated such work to their equally ignorant
head clerks. It would be very interesting to find out and know the number of directors of large
industrial concerns working on joint stock basis who have received adequate scientific training
in technology or engineering pertaining to their own works. In other civilized and well
advanced countries the expert works manager is often a director or managing director in the
concern. In India; on the other hand, the vocational or technical education is considered inferior
to literary education and [ know of instances in which even graduates in arts have been asked to
prepare schemes for technical and vocational schools. The unemployment amongst the masters
of arts is increasing in this country; but there is a dearth of mistrees of art. It is very difficult to
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develop our industries and engineering trades without the help of skilled and educated officers
and artisans.

Technical Education.

Besides a few engineering colleges there are some technical institutes in this country giving
instructions and diplomas in civil, chemical, mechanical and electrical engineering, and some
small vocational and industrial schools teaching hand weaving, soap making, leather
manufacture, cloth dyeing; and printing, carpentry; and iron work, etc., etc. But there is not a
single technical high school or a polytechnic institute worth the name for giving scientific and
practical instructions in the technology of various industries of everyday requirements in this
vast country of 350 million souls.

The foundation for industrial and vocational education requires to be laid early in a boy's life.
Our matriculates are rather precocious boys. We stuff too much in their brains during their
premature life and do not have them do anything with their hands, in which they could excel and
take a just pride. The technical high school, which I suggest, need not be a trades school, and
should not aim at giving training in any particular vocations. Its aims and functions should be
strictly to give sound training in English, mathematics, science, engineering drawing and use of
tools (both hand and machine), and prepare the boys for further practical and scientific training
in any vocation that they may choose to follow subsequently in other higher technical institutes,
industrial mills or factories, power houses, engineering works, or in a polytechnicinstitute.

There is still a vast undeveloped field in technological and engineering training in this country.
Electrical installations in small towns are rapidly increasing, which will give a great deal of
stimulus to small and large new industries. A very large number of cottage hand-looms have
now been converted into power-looms in Surat and other industrial towns.

Abias or liking for hand work and technical vocations requires to be inculcated in the boys from
an early age; through well-graded courses in schools, on Kindergarten and Sloyed systems. The
educational hand work should be taught as one of the subjects of the daily curriculum by a
specially trained teacher and notby anilliterate bazar artisan.

No educational system is complete and perfect which is not based on the principles of
physiology of the brains and voluntary muscles, and which does not include the training of, the
brain, eyes and hands simultaneously with the help of educational hand work in carpentry. It
has now been recognised by the eminent educationalists of the West that no amount of lessons
in prose or poetry learnt by heart from textbooks can cultivate character or intelligence or love
for truthfulness, as much as can be done by well-organised courses in educational hand work or
manual training in the schools. In the absence of such a training, thousands of young lives have
been wrecked physically and mentally as regards success in life. Do we not know from our
everyday experience that many of those who have been failures in the schools have actually
risen to positions of distinction in their after life without the aid of college education?

Having served as a teacher in an Engineering College and also as an inspector of technical
schools oi Bombay Presidency for several years, | say from my personal experience that many
boys seek admission to engineering or technical colleges without having any idea of what
engineering or technology really is. | know of some instances in which students applied for
admission in arts, law and engineering colleges simultaneously, in the absence of adequate
vocational guidance. In the rules of some of the engineering colleges it has been wisely laid
down that if a student fails twice successively in the first year examination, he is asked to leave
the college, because it proves that he has no natural liking in engineering and is quite unfit to
assimilate the training. But this sort of weeding out of misfits during the first two years means
waste of time and money.

Mere technical training without the opportunities and means of employment in industrial
factories will be of no avail. The question is — should the technical training precede the
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industrial undertakings or vice versa? Examples of various European, American and Japanese
countries are often cited in which there are large and numerous technical and polytechnic
institutions as compared with very few ones, (some of lower grade) in this country. But it is a
fact well known that industrial organisations always preceded the establishment of such
technological institutions in those countries. We established our textile, iron and steel, cement
and sugar industries in this country, before putting up our technical colleges and schools for
giving training in these industries. Of course we had to import technical experts for our new
industries from foreign countries in the beginning. The same wise course was followed by
Japan, and within forty or fifty years it has come out as one of the most civilized and advanced
industrial countries in the world.

Industrialisation of India.

There are some people interested in exporting our raw materials to foreign countries and
importing finished goods into this country, who continue to say at the top of their voice that this
being necessarily an agricultural country we must concentrate all our efforts and energy to
producing better agricultural products only. This may be right as far as it relates to the
improvements and new methods to be introduced, and the efficiency to be increased in our
agricultural activities; but there is no sense in sending our raw materials to be manufactured
into finished articles for us in foreign lands, when we could do it ourselves. Only a few months
ago Sir Vishweshwaraya the well-known industrialist, and formerly chief engineer and Prime
Minister of Mysore, stated in a public speech delivered at Poona :-

"The entire per capita income can be doubled if the industrial and economic drive is taken in
hand as in Russia. All the man-power must be mobilised and the agriculturist population must
be slowly converted to help industrialisation.”

India being mostly an agricultural country she has practically no control over her economic
development. India still exports a large quantity of raw materials, and a depression in trade in
foreign countries means lower prices realized by India for her agricultural products. This in
turn affects the purchasing power of the people. There are about 250 million agriculturists and
their dependents in our total population of about 350 millions. If we could make these 250
million agriculturists earn only Rupees ten per annum more per head, it would bring about Rs.
2,500 millions (250 crores) more into this country than usual, thereby increasing the
purchasing power of our people, and at the same time creating a large demand for our
manufactured goods out of our indegenous products. This in turn would immensely help our
engineeringtrade closely connected with industries,

Conclusion

In conclusion, gentlemen, I am afraid I have bothered you much by touching at length our
industrial and economic problems, instead of giving you a discourse, on mere mechanical
engineering; but as I have told you before, I could not sever one from the other. In connection
with this the late and much lamented Sir Rajendra Nath Mookerjee, President of this Institution
(1921); in his inaugural address; very wisely said :- "Though the Institution is a non-political
body, it must largely interest itself in administrative and economic questions .... It is desirable
that engineers should exercise a more effective voice in the administration of the country than
hashitherto been the case."

India is a country of vast resources, but it has passed through great vicissitudes; and if I have
succeeded in setting industrial engineers thinking on various economic problems I shall have
the satisfaction to know that I have done my duty towards this great Institution, in the
foundation of which I had my humble hand along with others.
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ShriFakirijee E Bharucha—a Brief Profile

With the passing away of Sri Fakirjee E. Bharucha (b 10th April, 1871), LM.E., M.LE., M.I. Mech.E.
(London), on 31st August, 1950, at the ripe old age of 80, the engineering profession of India has lost
one of its most active and distinguished members. After his early education in the Elphinstone High
School, Bombay, the late Sri Bharucha joined the Victoria Technical Institute, Bombay, in 1888, for
his studies in mechanical engineering. He was one of the first batch of students at 'the Institute and
passed with first class honoursin 1891. He repeated this success with a first class in the Government
examination for mechanical engineering in 1895. In the years following, he gained practical
experience as engineer and manager of a number of textile mills and industrial concerns at various
centres such as Nagpur, Wardha, Ahmedabad, Amritsar, Lahore, etc.

Sri Bharucha's wide practical experience and literary attainments in mechanical engineering and
technology earned for him the post of Assistant Professor of Mechanical Engineering at the College
of Engineering, Poona, in 1908. Here he designed the new Engineering laboratory and supervised
its construction. After nine years of service as Assistant Professor, Sri Bharucha was made a senior
professor of Mechanical Engineering.

Sri Bharucha's valuable services to the engineering profession were soon recognised and he was
transferred to the Public Works Department as Executive Engineer in charge of Central Stores and
Workshops at Dapuri near Poona, and then to the Department of Industries as Assistant Director in
1919.

Sri Bharucha actively associated himself with technical and engineering education in the State of
Bombay. Even while he was on the staff of the College of Engineering, Poona, he served during the
five summer vacations as Inspector of technical and industrial schools in the State. He was also
invited by the University of Bombay to examine the University alumni in mechanical engineering.
Sri Bharucha also served as a member of Board of Examiners for mechanical engineering under the
Indian Boilers Act. With the reorganisation of the Department of Industries in 1925, Sri Bharucha
was appointed its first Director. As Director of the Department of Industries he was interested not
only in the development or large scale industries but was actively concerned with the progress of
small scale and cottage industries such as hand weaving, dyeing, pattern-printing on cloth, etc., and
was naturally impatient when the Government did not take up his proposals.

Sri Bharucha was a prolific writer and a capable organiser. He took an active part in starting the
Bombay Engineering Congress (1915) and the Institution of Engineers (India) (1920). He read
several papers before these learned societies and the Bombay Textile and Engineering Association,
of which he was the President since 1930. He was the Editor of "The Engineer" during 1933-50 and
has anumber of publications and pamphlets on engineering and general topics to his credit. He was
a well-known authority on boilers and textile machinery and gave expert advice to many mill-
owners all over India. The Government showed its appreciation of Sri Bharucha's service by
extending the term of his appointment by one year and adding six years to his actual pensionable
service.

In spite of the numerous duties of his profession and responsible post, Sri Bharucha was keenly
interested in the welfare of his community. He was instrumental in founding the Parsi Hunnar
Shala, Bombay, a technical institution for training boys in useful occupations such as carpentry,
Jjoinery, smithy, etc. But the institution with which he was closely associated and which he helped to
organise was the Parakh Parsi Polytechnic at Surat where the youth of his community receive
training in automobile, electric and internal combustion engineering.

Sri Bharucha's social activities were many and varied. He was on the committees of a number of
social, economic and scientific institutions. These and other institutions with which he was closely
connected and which he helped to build up, and the engineering profession are now deprived of the
wise counsel and guidance of Sri Bharucha, who has left his mark as an engineer, an orgaruser, an
educator, a writer and a man. Sri Bharucha was the President of the Institution for the year 1937-
38.
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Mr E J B Greenwood
M.Sc., M.LE.E,, M.LE. (IND.)
President 1938-39

Presidential Address

Gentlemen,

The Council of the Institution, as your representatives, have elected me to be your President for
the ensuing year and I should like first to express my thanks for the honour conferred on me. The
honour carries with it a 'substantial' measure of responsibility and my distinguished
predecessors have created a standard of industry and wisdom which I can but strive to emulate.
It is particularly gratifying to my sense of pride, and I trust excusably so, to have my name
coupled with that of the distinguished engineers who in the history of the Institution have
occupied the responsible and onerous position of President. Fortunately the tasks involved do
notfall on the Presidentalone. He is helped and advised by a Council and its various Committees
of men long experienced and skilled in the engineering arts, and by a secretariat whose
efficiency has stood the test of many years of service. I can only say I shall do my utmost to
uphold the high traditions of the office and to endeavour to push forward the interests and
activities of the Institution and its members. As must have been the case with previous
Presidents, I find time the most valuable matter in existence; as one grows older there is more
and more to do and inevitably never sufficient time to do it.

The Institution born in January 1919 was formally inaugurated in February 1921 and I may add
[ was fortunate enough, as arepresentative of Madras, to be amember of the original Organizing
Committee and later to attend in Calcutta that inaugural ceremony presided over by Lord
Chelmsford, Viceroy and Governor-General of India. In subsequent years [ have been fortunate
enough to attend the various annual meetings of the Institution until the last few years when
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pressure of official work has prevented my taking the long journeys inseparable from an
institution which holds its annual general meetings at different places throughout a country
whichinitselfis an empire.

The membership now is 1,472 after nearly 18 years of steady work. I am not going to say it is
inadequate butI do affirm that we represent the main body of engineers in India. The Institution
is securely founded and the grant of a Royal Charter in 1935 by His Majesty the King-Emperor
has definitely given us a recognized place in the engineering world. I would do nothing to
accelerate the membership of the Institution. I would eschew all schemes which have the sole
object of increasing our membership to the detriment of the standard laid down in our charter.
Membership of the Institution is the hall-mark of a qualified engineer; itis an honour notlightly
bestowed; the standard is set by our charter and — unless we are false to the trust so placed in
us — that standard cannot be reduced. I fully admit that in the changing conditions of our
engineering development in India some changes in our charter will inevitably and gradually
become necessary and I see no reason why we should not from time to time petition His Majesty
The King-Emperor through the concerned Committee of his Privy Council to that effect; our
charter is recent, 1935 and so it is unlikely. that the changing conditions warrant any
worthwhile petition for many years yet. I am glad to note a growing number of members
anxious to effect improvement in the activities of our Institution and, subject to our Bye-Laws
read together with clause 20 of out charter, there can be no possible objection to improvement :
I would beg those keen members to pursue their aim in all friendliness and patience. The
Institution has for many years been the Indian Committee of the British Standards Institution
and of the International Electro-Technical Commission.

[ view with mixed feelings the attempted growth in -India in recent years of kindred institutions
of an engineering nature; the fold of our own Institution is wide and our-membership includes
distinguished representatives of all branches of engineering and its allied sciences. It is
conceivable and will inevitably occur that our Institution will form special sections to deal with
subjects such as railways, irrigation, water supply, electricity, reinforced concrete, where
concentrated discussion on those subjects can take place. All such sections however, will remain
integral parts of the Institution and we may visualize a state in the future when our Institution
consists entirely of such sections controlled by, I trust, an unenlarged but truly representative
Council.

The coming year may see some progress in the setting up of a standardising institution and
possibly some move forward in the matter of an Engineers' Guild or Register. | am uncertain that
our interests will be improved by an Engineers' Guild or Register. It seems, inevitable that the
economic status of our profession will, by the application of a reasonable degree of
commonsense and initiative, take care of itself. It cannot be denied that the profession as a
whole has done reasonably well as compared with the other recognized professional callings.
The formation of a register if carried out on broad lines may prove of benefit to the public at
large as at present many public bodies have inadequate understanding of the canons of
tendering, the niceties of technique and the execution of competently engineered works. I feel
strongly thatlegislation is the last thing we desire or require to uphold our profession. As voiced
by our N. W. of I. centre, members can do much more for themselves and for the profession in
general -by being more particular in their selection of staff, contractors and patronage.

The preparation and presentation of papers to technical institution is of greatimportance to the
profession but we can and should do more than that. I think engineers should be more publicly
assertive and by articles and letters in the Press lose no opportunity to educate the public in the
economic value of sound engineering. Erroneous statements concerning engineers and their
works should be challenged and the omission of suitable mention of engineers when important
works are being opened or described should be protested against. Retired engineers and those
who can afford the time should participate in local affairs by becoming councillors or members
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oflocal boards. At presentlocal administration is mostly in the hands of lawyers, schoolmasters,
doctors and other public spirited persons; engineers might well follow in their footsteps. The
status of the engineer would be so much improved by some check on the inadequate salaries
now offered and perforce accepted; such pittances recoil disastrously on the standard of the
profession.

In the present stage of this country in so far as its material progress is concerned we as
engineers should, I consider, strive for its industrialization. I am not unmindful of civil
engineering progress in the fields of railways, harbours, irrigation and water supply or of
electrical engineering progress in its hydro-electric and thermo-electric power stations and
vast distribution systems, but such works are only a means to an end and, that end in the eyes of
the world is manufacture and the international trade arising therefrom. We cannot rest content
admirable though the design and execution of the works and their benefits may be-with the
construction and operation of irrigation and water supply systems and the improvementin the
lot of our vast agricultural population: we must press for more industrialization, for in
industrialization alone lies the key to the problem of raising the standard ofliving of the peoples
of this country. In my opinion no nation can develop its vitality and well-being by an existence
entirely within its borders: it must by exports and imports range itself in competition with the
other nations of the world and so establish its place and pride of existence.

There can be no gainsaying the relative importance of the engineer in the universe as an ordered
whole. In India much emphasis and attention is paid to the lot of the agriculturist; and about him
I would like to digress for a moment. The plough of the agriculturist is rapidly becoming steel
shod: what a wealth of industry and engineering ability that ploughshare with its fixing screws
or nails envisages! Mining, winding engines, steel works, railways, machinery and so on. Even
the agriculturist's loin cloth has practically no being except through machinery; [ understand
the great majority of Khaddar is made in modern power mills. For its food, clothing, furniture
and every single need the world is entirely dependent on machinery and the engineering
profession. We need not and do not lose our sense of proportion however: every walk of life,
whether labourer, administrator, doctor, physicist or soldier has his place and pride of place.

India has been slowly but surely advancing in the realm of manufacture: apart from agricultural
materials such as cotton, jute, sugar, tea, wool, leather, we have anumber of important works for
the manufacture of iron and steel, paper, chemicals and in more recent years for the
manufacture of machinery, bridges and the like. In fact the last few years have witnessed a
considerable advance in the industrial progress of the country. Since the stimulus given to
industries by the labours of the Industrial Commission there have been in the last 20 years a
considerable change in the relative importance of the different classes of industries in India. As
viewed from the number of persons employed cotton and jute still remain our major
manufactures, although jute has practically stood still, but recent years have seen the enormous
growth of the sugar, tea, cement and match industries, while the expansion of engineering
'works including railway workshops has been most marked. Most welcome is the attention and
study now being given to the intensive utilization of our hydro-electric and mineral resources as
distinct from the agricultural. Excluding coal and petroleum, I am afraid economic
considerations will mitigate much utilization of our mineral resources unless heavily supported
by import tariffs or until large blocks of very cheap hydro-electricity become available; the
commercial manufacture of basic chemicals and the smelting of our metallic ores cannot be
undertaken in small factories. Too often in the selection of sites for factories is the importance of
the water supply overlooked; considerations of the distance from the factory of one or more of
the principal raw materials including the fuel or the power and the distance to the market or to
the port for the finished product are rendered void if the water supply is inadequate in both
quality and quantity not only for the process of manufacture but also for the labour force
attracted to the locality; in some cases the effluent from the factory is also a matter of most
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serious consideration.

Manufacturing progress has been slow but very sure. Every factory has its own methods and
details of manufacture, and some are rightly secret. There is however, a great necessity for the
writing of papers on industrial subjects and for recording the various methods and details so
thatindustry may advance by knowledge of the pastand of its avoidable mistakes. [ would like to
see the papers presented to the Institution deal more with the industrial application of
engineering than with engineering science itself. Every manufacturing works contains some
nucleus of research not necessarily in apparatus of a testing nature, but in experimental
processes. While the majority of firms cannot emulate the Tata Iron & Steel Works at
Jamshedpur, whose large laboratory solely for metallurgical research is a clear indication of the
great commercial benefits of research to that industry, a great deal more could be done by the
leading firms in the other industries. Our educational institutions in the last ten years have not
rested content with importing knowledge, but have set up equipment with facilities and men to
carry outresearch.

In our everyday life there is considerable interdependence between the engineer, physicist,
chemist, doctor, biologist and the like. There is no public utility where in the processes or
working carry on without the universal spread of specialist knowledge. A water supply works is
a good example of the interdependence of the geologist, engineer, chemist, doctor and many
others. Our best engineering cannot be done by engineer specialists except as these have a
sympathetic and respectful appreciation of the work of other and equally important specialists
and will work in co-operation with them. The physicist in particular is becoming increasingly
responsible for much research work for the benefit of the engineer: in fact without the physicist
there could be little advance in the engineer's design practice.  have in mind the advances in the
composition of steel and the ways of adapting it to meet the engineer's needs in utilizing higher
steam pressures and temperatures, in dealing with difficult water conditions or in materials
subjecttorapidly repeated stresses.

I wish to include in this address the subject of the education of the younger members of our
profession. It is becoming increasingly recognized that there should be no specialization in the
school stage, that what will prove bestin after life is a high standard of general education in what
[ will term the cultural subjects like English, French, and Pure Mathematics together with may
be some leaning to the pure sciences .of say Physics and Chemistry; many prominent engineers
consider that without good participation in the corporate life of the University an engineering
degree is shorn of much of its value as an adequate foundation for an engineering career. In
other words the best foundations are primarily the ability to think and to apply principles
rather than technical knowledge and secondly the development of personality and ability to
mix, handle and control men and not machines. In some quarters already, for example the
recruitment to the Civil Service in India and to the P.O. Engineering Department in England, itis
realized with practical effect that the examination system is not the only or even the best guide
of ability. As itis not possible to make any rapid change in this matter and also I cannot pretend
that such universality of opinion has yet been reached I do think we should make some early
move to improve the position. I consider that, while there can be no lowering of the standard of
intelligence required to obtain a University degree in engineering, there should be a
considerable overhaul of all syllabuses to reduce the volume of work so as to be able to
emphasize the fundamental principles of engineering science and the proved mental ability to
apply those principles. The hallmark of an engineer is not merely theoretical training but sound
ability to apply that knowledge to the principles of engineering science out of which only can
true knowledge of the subject grow and have its being.

My plea for an overhaul of examination syllabuses does not overlook the fact that every year as a
result of research in the properties of materials and in the means of measurement our
knowledge of the principles of science is being enlarged. This inevitably means an enlargement
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of syllabuses dealing with the applications of engineering science. Unfortunately, there can be
no enlargement of the already long terms of collegiate study; with the speeding up of commerce
by the more rapid means of communication and transport I think that it is unwise to lengthen
the period of academic study beyond the present 3 or 4 years. Hence I repeat we must from time
to time overhaul every academic syllabus to keep it within the human capabilities of an
unlengthened period of study. In this connection, I would remind you that our Institution has
been successful in raising the standard of training arid examination of several universities:
further, in recognizing the courses of training and examinations of kindred engineering colleges
and institutions our Institution has ever keptin mind the standard laid down in our charter: and
while accepting some examination tests ithas declined to accept many of lower standard.

The education of the younger members of our profession does not rest solely on engineering
examinations by educational of even institutional authorities; it is necessary for those of usin a
position to arrange matters to provide facilities for practical training in the various branches of
each undertaking. Industry in India is carried on in small undertakings; the average daily
number of persons employed in our heaviest industry, jute spinning and weaving, is under
4,000 in a single factory. The volume of our large-scale undertakings such as dominate the
industries in Europe and more particularly U.S.A. is very small considering the immensity of our
population. I presume no one will challenge my stating that we shall make little advance in the
industrialization of the country without the setting up of large scale undertakings. [ do not
decry the field of cottage industries but I maintain that their economic value to the State is
comparatively minor. It is impossible to initiate and carry out industries on a large scale unless
there is an adequate supply of men specially trained for the direction and management of large
industrial concerns. The much desired advance—and there is no denying there is ample scope
for the setting up of large scale industries — would be assisted by each industry affording
greater facilities to train its own recruits. Many of the larger undertakings already afford
facilities for the training of their work people and particularly the younger members but in the
broader view the need is for the training of the supervisory grade out of which would rise the
directing and managing grade for those men with an adequate background of higher education,
general and professional.

I would like with your permission to finish this my address on an individualistic note.
emphasizing that engineering in its designs, execution and progress depends entirely and for
always on the man. Kipling epitomized the pointin the lines:-
"The careful text-books measure
(Let all who build beware)
The load, the shock, the pressure
Material can bear.
So when the faulty girder
Lets down the grinding span,
The blame or loss or murder
Is lain upon the man.
Not on the stuff but upon the man.”
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Khan Bahadur M Abdul Aziz
CILE,.M.LE. (Ind.)
President 1939-40

Presidential Address

Gentlemen,

[ deeply appreciate the honour you have done me by electing me your President for the ensuing
year. | wish [ had the power to convey to you adequately the feelings of gratitude, pride and
humility, with which my heart is full on the occasion. An honour so high, conferred by my
associates has given me a sense of elation, hut the realisation of the obligations attached, and the
conciousness of my own shortcomings, have made me feel diffident. The confidence of your co-
operation, help and advice, however, has encouraged me in accepting the responsibilities you
have chosen to place on me. I assure you that I will endeavour to conduct the affairs of the
Institution; as best as [ can and try to maintain the traditions established by my distinguished
predecessors.

2. The object of the Institution as defined in the Royal Charter are “to promote the general
advancement of engineering and engineering science and their general application in India." I
wish to draw your attention to the fact that these objects are inspired entirely by unselfish
motives, and are directed towards the advancement of social order. They recognise that
engineering is a profession, and imply the obligation of the professional man, to devote to the
good of society, some part of the advantages, which it has enabled him to obtain. This,
gentlemen, should be the guiding principle of a professional life.

The primary function, then, of this Institution, so far as its members are concerned, is the
maintenance of their high professional standing with social advancement as the chief object in
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3.1tis, however, natural and quite proper for professional men to demand reasonable economic
benefits for themselves and their dependants. The Institution may. therefore, rightly interest
itselfinto the economic state of its members, though such interest should be regarded only as its
secondary concern. Any action regarding this, taken by the Institution, should be in a spirit of
rendering benefit to the society as a whole, and not in the interest of a particular class, or
individuals, at the cost of society in general. I stress this point because for some time past there
has been a movement among the members to promote legislation for the registration of
engineers. A draft of a bill was placed before the general meeting of the Institution last year. The
principle of the bill was accepted and a committee was appointed to examine it. | earnestly
appeal to you, gentlemen, to reconsider your decision, for, | believe, that registration will not be
in the interest of our profession, nor indeed in that of society as a whole. The profession of
engineering has not yet sufficiently developed in this country, and facilities for education and
practical training are still very limited. Registration necessarily means restriction. and I think. it
is not desirable that the number of engineers should in any way be limited. In my opinion
restriction by legislation, registration, or in any other form, at this stage of our development will
be a shortsighted policy, and will damage our profession in the long run. Further, the proposal
savours of the guild or trade union spirit, which is inconsistent with the true ideals of a
professional group. So far as the members are concerned it is more important for the
Institution. and consistent with it's ideals of public benefit, to set up standards of attainments,
and evolve principles of conduct to serve as guides to all engineers, whether in Government
service, private practice or industrial organizations. If these standards and codes are accepted
by the public, no need for registration win exist. After all, the status of an engineer does not
depend on legal devices, but on the respect and confidence he can command from the public he
serves.

4. Arising out of the main objects of the Institution, is its most important obligation to ensure
that the education and training of students in engineering is on rightlines, and is in accordance
with the needs of the profession in this country. Last year Mr. Kagal rightly emphasised this
point, and proposed the formation of a committee for suggesting alterations in the curricula of
technical institutions. Its report will be available in this session. [ have no desire to forestall your
discussion, but wish to point out that revision of the technical curricula alone will not suffice.
The engineer of to-day requires some knowledge of economics also. Not only that. The advent of
democracy in this country has made it necessary for him to possess a fair grounding in other
social sciences as well, such as Civics and Psychology. Literature on the subject of engineering
economics of this country practically does not exist. In my opinion it is time that this Institution
encouraged research on this subject, and made its results available to the profession. To
illustrate my point I quote an example. The possibilities of new irrigation works, directly
remunerative to the state, in this country, are now almost exhausted. By its very nature,
however, anirrigation workis never unremunerative to the state because of its indirect benefits,
such as larger employment, increased freight for railways, more trade leading to increased
income-tax and excise duties, higher land revenue, lower expenditure on famine relief and so
on. No attempt has ever been made to correctly assess the monetary values of many of these
indirect benefits. Unless these are assessed and credited to their proper sources, further
development ofirrigation works is likely to suffer.

5. Another question I wish to place before you is the position of the students admitted to the
Institution. They come from two classes, (i) students who are still in colleges or have just left
them after completing their courses, and are undergoing practical training and (ii) those, who,
without joining any recognised educational institution, or having got partial training in them,
have secured minor positions in Government service, or industrial concerns, and are ambitious
to rise to the full status of engineers. So far as purely technical training is concerned, the former
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category is looked after by the Colleges, but the latter also needs some general guidance, and,
that, I hold, is the business of this Institution to provide. Our chief object, however, in admitting
students to the Institution is to bring them in contact with mature minds in the profession, who
are interested in the education of their likely successors. They alone can inculcate the true
professional spirit in them, show them the proper function of engineers in society, and their
responsibilities to its various sections.

Except providing a few small libraries, and holding examinations to test the technical
qualifications of students, we have so far done little to help them. To bring them in contact with
professional men by means of meetings and discussions is the function of local centres, but we
all know that meetings held by these centres have often been too few in the past, and the papers
read and discussions held, have not generally been up to the correct standard. The report of the
council for 1939 also shows that, excepting Bengal and Bombay centres, the position in this
respecthas everywhere been unsatisfactory.

[ suggest that we appoint a permanent education committee, whose function should be firstly,
to remain in constant touch with technical institutions in this country, and advise them
regarding their curricula from time to time, and, secondly, to devise ways and means to advise
and supervise the education of the students of this Institution.

6. We owe a debt of gratitude to the founders of this Institution for creating an organization for
the engineering profession as a whole. In spite of its various specialized branches, the
Engineering profession is one, and the social and economic problems of all its different
branches are identical. A central national organization for dealing with such problems was
necessary. Nevertheless, for the advancement of technical knowledge, a division of labour
within the general body is essential. In my opinion. we have now reached a stage, where the
formation of specialized sections is advisable in the interest of technical progress. I am afraid
the Institution has not so far been able to do much in this direction. It is true, we have already
formed a few technical committees like the one for standardization, but, I think, that similar
permanent committees should now be formed for the following specialized branches of
engineering: (i) Irrigation, (ii) Railways, (iii) Electrical Engineering, (iv) Mechanical
Engineering, (v) Sanitary Engineering, and (vi) Chemical Engineering.

These committees should function either at the headquarters of the Institution, or at other
suitable centres. The activities of all these committees should be co-ordinated by the technical
Secretary at the headquarters, and published in the monthly technical journal, a proposal for
starting which has already been approved. Later on, as need arises, more committees may be
formed to deal with other specialized subjects.

7. 0ur membership has not made much improvement during 1939. It has increased only by 25
members, sixteen of whom are students and companions. The total as it now stands is 1,430. In
view of the number of engineers in the country and of its size, I consider, that the profession is
not supporting the Institution adequately, and a serious effort by members is needed to
increase membership withoutlowering our standards.

8. During the nineteen years of its existence, the Institution has done much valuable work in
overcoming initial difficulties, and consolidating its position. If, in spite of this, [ have indulged
in mild criticism of its affairs, I assure you, that it is in no carping spirit. I think it is always
desirable to make searching sell-examination occasionally, to ensure statisfactory progress.

9. Engineering activity in India has so far been chiefly confined to irrigation and
communications. Although our irrigation systems, especially those in the Punjab, are the most
extensive and unrivalled in the world, yet 70 per cent of the total cropped area in this country
has no facilities whatsoever for irrigation. Most of our resources for providing flow irrigation
from rivers have already been or will soon be exhausted. For further extension, we shall have to
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rely to alarge extent on pumping from underground reservoirs or deep rivers. This needs cheap
power.

10. During the past two decades India has made fair progress in industrialisation, but this is still
in its infancy, and the rate of progress needs acceleration. The European war, now in progress,
has not only demonstrated our present helplessness in maintaining a steady supply of many
articles required for use in daily life, but has also afforded a unique opportunity for further
advancement in industrialisation. Supply of cheap power is essential for this purpose. Except
near the coal-fields of Bihar and Bengal, this is only possible by harnessing water-falls, and the
resources of this country in this respect are enormous. A complete and correct estimate of these
is notavailable. Several estimates, varying from 8 to 12 million kilo-watts, have been published,
but they are all based on guess work and appear to be rather conservative. Out of such vast
resources less than halfa million kilo-watts or about 4 per cent only have so far been developed.
The three Tata Schemes in Bombay represent half of the total installed water-power in India.
The rest of the country has taken advantage of only 2 per cent of nature's generous gift of water-
power.

11.Industries like textiles, sugar, cement and steel, which could be developed by thermal power,
have made a fair headway, but electro-chemical and electro-thermal processes, which play a
large part in the manufacture of products, required in every day life, have not yet been even
started. The importance of electro-chemical and electro-thermal processes cannot be over-
emphasised. They include such industries, as the manufacture of inorganic fertilisers, chemical
nitrogen, potash, caustic soda, chlorine, aluminium, copper, zinc, and certain other metals;
melting, refining, alloying and heat treating of iron, steel, brass and ferro-alloys. Without the
production of these, scientific agriculture, and manufacture of machinery, armaments and
materials for national defence, and other important commodities, is not possible. Most of the
articlesThave named are not obtainable by any practicable means except cheap electric power.

12. The power requirements of electro-process industries are very large, and the cost of electric
power is necessarily a high proportion of the value of finished articles. In most of the other
industries, the cost of power in Europe and America is two to three per cent of the selling price of
the finished product, but in electro-process industries, the power cost, at very low prices
ranging fom 1.5 to 3 pies per unit, amounts from ten to fifteen per cent of the sale value of
products. For instance, in the case of aluminium, power at 1.5 pies per unit accounts for 15 per
cent of the sale price of the metal. Similarly, for caustic soda, power at 3 pies per unit is 11 per
cent of the sale value. On account of the large requirements and cost of power, electro-process
industries are bound to be located in areas where power can be purchased cheaply and not
merely at places where raw materials are available.

13. The Himalayan valleys and foot hills, where large perennial rivers and their numerous
tributaries descend on to the plains, afford great scope for the development of cheap power.
Most of these places are situated within easy transmission distances of centres of population in
Upper India, which should provide ready markets for electro-process manufactures and
electrical energy. An interesting scheme of this nature has recently been investigated on the
Jumna river. It contemplates the development of minimum continuous power of about 1,25,000
kilo-watts in four stages, at places within fifty miles of Saharanpur. The power houses and
transmission lines are all proposed to be located in the plains. It is, estimated that, with a 50 per
cent load factor, the cost per unit delivered within a hundred miles of the generating stations
will be about 1.5 pies. Mr. Meares estimated that a minimum continuous power of 2,40,000 kilo-
watts could be generated on the Sutlej within some forty miles of the Jumna generating stations.
It appears probable that both these rivers can ensure the generation of an average block of
power, amounting to half a million kilo-watts for consumption in the well-populated country
between Ludhiana and Aligarh. Saharanpur lies in the centre of this tract, and is one of the best
railway centres in Upper India. There is no reason why this tract within economic transmission
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distance of Saharanpur should not be highly industrialised if cheap power for electro-process
manufactures is made available. It is already attracting industries from outside on account of
the Ganges Canal Hydro-Electric Grid, but the power available is at present very limited.

14. I have already referred to the necessity of cheap power for agricultural purposes. An
interesting and successful demonstration of this on alarge scale is provided by the Ganges Canal
Hydro-Electric Grid in the United Provinces. It owed its inception to one of our Past Presidents,
Raja Jwala Prasad. The preparation of designs and execution of works were carried out by
another distinguished member of this Institution, Sir William Stampe, and the details of the
project have been published in his various reports, papers and lectures. Briefly it comprises
seven Hydro-Electric generating stations on the falls of the Upper Ganges Canal, the total
installed capacity of which is 18,900 kilo-watts, and a steam station at Chandausi, with an
installed capacity of 9,000 kilo-watts. The transmission system is 4,525 miles in length and
includes 262 sub-stations in urban areas, and 1,662 in rural areas. The connected load is
roughly 35,000 kilo-watts distributed as follows :-

For Industrial purposes 12,000 kW
" Pumping forirrigation 15,000 "
" Agricultural processes 3,000 "
" Domesticand miscellaneous purposes 5000 "

The pumping load includes power for a system of 1,500 state tube-wells, each yielding 1.2
cusecs on the average, the Ramganga pumped Canal carrying 150 cusecs, the Kali Nadi feeder
discharging 100 cusecs, a distributary fed from tubewells carrying about 80 cusecs, and for
about 300 private tubewells. All these pumping installations command about 1.6 million acres.
Power for agricultural processes is utilised in crushing sugarcane, hulling rice, cotton ginning,
oil seed pressing and flour milling, all in rural areas. The total cost of the grid system is about
350 lacs of rupees, one-third of which represents the cost of generating stations. The primary
object of the scheme is to help agriculture and develop rural areas. It has been subjected to a
greatdeal of criticism on account of the unorthodox proportion of the length of the transmission
system to the power installed. Recently one of the foremost scientific institutes of this country
published a paper in which the writer opined that the rural transmission system should not
have been constructed, and suggested that the electric installation on tube-wells might even
now be replaced by oil engines. | may mention that the sale rate for power is nine pies per unit
for irrigation pumping, and one anna per unit for other agricultural processes. The rates for
industrial and domestic supplies compare very favourably with those of other electric supply
concerns in the country.

The results of the last two years are a complete answer to the critics. In 1938-39 about 700,000
acres were irrigated. The peak load was 21,600 kilo-watts. 73.9 million units were sold which
gave a yearly load factor of 39 per cent. The average sale rate per unit was 10.4 pies, and cost of
generation and transmission per unitsold and delivered amounted to 7.44 pies. After deducting
interest on capital, depreciation and working expenses, a net profit of Rs. 13.88 lacs accrued to
the State.

During the current year the peak load has risen to 24,000 kilo-watts and the load factor is likely
to rise to 45 per cent. The rate for tube-well pumping has recently been reduced to 8 pies per
unitand islikely to be reduced further with increased load factor.

15. Full advantage has not yet been taken of the supply of electricity in about 2,000 villages.
Owing to climatic reasons a considerable portion of the power reserved for pumping is available
for the development of cottage industries in rural areas, during fairly long periods, when
agricultural operations and demand for irrigation are slack. The cultivator can then utilise his
spare time in suitable minor industries and suppliment his meagre income. The grid can afford

The Institution of Bngineers (Judia) @



The Legacy

to sell such power atnominal rates to the advantage of both the State and the cultivator.

16. Gentlemen, [ have attempted to place before you my views on the necessity of devoting your
attention to some problems, the chief of which is developing cheap water power. I have also
indicated the various purposes for which this power can be used for the benefit of the
industrialist and the cultivator, besides providing amenities for makinglife in this country more
pleasant than it is at present. A satisfactory advance in civilization needs a balanced progress
both in agriculture and in industry. It seems to me that little further progress in any of them is
possible without cheap power. Its provision demands serious attention of the State, the
capitalist, and the engineer. I am confident that the engineer will contribute his full share in his
best professional spirit to the solution of this all important problem.
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Khan Bahadur M Abdul Aziz—a Brief Profile

Khan Bahadur Muhammad Abdul Aziz, C.LE., B.A.,, C.E, M.LE, LS.E. (Retd.), who was President of the
Institution for 1939-40, died at his home in West Pakistan on May 22, 1957. He was 73. Khan
Bahadur Abdul Aziz was a Member for life of the Institution.

He was born in 1884 in Baghbanpur in Lahore District. He was educated at the Government High
School, Montgomery (West Pakistan), and took his B.A. degree of the Allahabad University in 1903
from the M.A.O. College, Aligarh. He passed the Higher Certificate Examination of the Thomason
College of Civil Engineering, Roorkee, in 1908. He was appointed to the Indian Service of Engineers
as Assistant Engineer in 1909, and promoted to Executive Engineer in 1917. In 1928 he became
Under-Secretary to the Government of the United Provinces, and in 1931 he was promoted to
Superintending Engineer. He became Chief Engineer, Irrigation Branch, U.P, in 1936 and retired
after a conspiciously able careerin 1939.

After this retirement from service in the U.P, he held the posts of Chief Engineer, PW.D., Jammu and
Kashmir State, Officer on Special Duty, PW.D., Bahawalpur State, and Member, Public Services
Commission, U.P. He left India in 1947 and settled in West Pakistan.

He took a leading part in the construction of the Hardoi division of the Sarda Canal, the Ganges
Canal hydro-electric projects, and many tube-well projects in the U.P.

In recognition of his distinguished services the title of Khan Bahadur was conferred on him in 1928,
and someyears later he was created a C. LE.

Hejoined in the Institution in 1922 as an Associate Member and became a Memberin 1932.

A message of condolence and sympathy was sent by the Secretary to Khan Bahadur Abdul Aziz's
family on behalf of the Institution. A condolence meeting was held in the Headquarters Office on
June 3,1957, as amark of respect to his memory.
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Mr N V Modak
Esq., B.E.,, M.Inst.C.E., ER.San.1.
President 1940-41 & 1941-42

Presidential Address
(1940-41)

GENTLEMEN

In taking office to-day as the newly installed President, my first duty and pleasure is to express
to the Members of the Council as well as to other Members of the Institution my sincere
appreciation and thanks for the honour conferred on me by electing me to the Presidential
Chair.

My pleasure to-day is two-fold, firstly because for the second time in the history of the
Institution you have elected a President who is a native of this Presidency, and secondly because
the Annual General Meeting is being held in the building, the portals of which I entered about 32
years ago to qualify myselffor the career of an Engineer.

[ am not forgetful of the many responsibilities and duties attached to this office, but believing as
I do, that [ have the support, loyalty and good wishes of the members, I look forward to my year
of office with pleasurable anticipation. It will be my endeavour during my term of office to walk
worthily in the footsteps of my great predecessors-in-office and do my best to further the aims
and objects of the Institution.

My next duty is to deliver the Presidential Address. There are two methods which may be
adopted in the preparation of the Presidential Address. In the one, the profession which the
President represents may be reviewed in general and comprehensive manner; in the other, the
address may be limited to the discussion of a few definite points of immediate interest. [ am
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going to depart from both the methods as I propose to devote the first part of my speech to a few
points of immediate interest and the second part to the Municipal and Sanitary Engineering
with which I have been connected for over 25 years.

We are meeting ata very critical time when practically the whole world is involved in war which
started in Europe more than a year ago. The outbreak of the war has opened our eyes to the
tremendous potentialities of our country in all kinds of resources both in men and materials, for
the successful prosecution of the war.

The war has also given a striking illustration of the exceedingly important role which we
engineers play in modern times in the economical and industrial development of a nation. It has
brought prominently before the public the fact, that the engineer can play the role of a creator as
well as that of a destructor. To-day, public attention has, however, been focussed more on the
destructive side due to the recruitment of a large number of engineers and skilled technicians
for war work. But the public on such occasions is likely to forget that in time of peace the
material prosperity and comfort of the dwellers in practically every quarter of the Globe, are
entirely dependent on the activities of the engineering profession represented by the three
main branches of Civil, Mechanical and Electrical Engineering.

We cannot fully visualise the consequences of the war at the present moment, the destruction it
will cause and the consequent reconstruction the engineering profession would be called upon
to make. It is however certain that the world is going to enter upon a new era and upon a
different order of things from that to which the people of this world have become accustomed.
The disturbances caused in the relations of mankind by the greatest armed conflict which the
world has ever seen, will bring into existence new problems for settlement other than those
connected with the re-drawing and re-colouring of the political map of the World. It is however
certain that the lessons so far learnt are bound to modify the future policy to be adopted by
Engineers in respect of housing, town planning, the design and arrangement of public utility
services and other important matters. If heavy bombing from air is to be a factor which must be
taken into accountin planning ahead, some of the methods found satisfactory in peace-time will
have to be changed. To take one example, for repelling successfully air attacks, an unfailing
water supply is the first essential. A water undertaking of future must therefore be capable of
supplying thousands of tons of water required for fire fighting. It should also be in a position to
make emergency water supplies available to householders in bombed areas when the mains
have been damaged. It must also provide an organization for speeding up repairs of the
damaged mains. Similarly, every household may have to be provided with an air raid shelter. The
problem of building houses of cheaper materials at lower building costs, will have to be
thoroughly gone into if they are going to be demolished by constant air raids. Houses built of
cheap materials have become a common feature in Japan and California, where there is an
eternal danger of earthquakes. At Quetta, a special kind of RC.C. construction has been adopted
to safeguard against damage by earthquakes.

Engineers in the countries at war will be faced with the problem of re-building and re-planning
ofthose parts of large cities which have suffered damage by air raids. The ideal to be followed in
the post-war period in such reconstruction must be to create from the ashes and ruins, cities
more beautiful and more convenient which of necessity must be greatly different from any yet
known. Fortunately for us, we have not yet undergone the horrible ordeal of air bombing, and it
ishoped that God Almighty will spare us from any such grim experience.

Besides the change in the outlook in planning of future schemes, we in India shall have to think
in advance of an entirely different problem which concerns the engineers and technicians who
are at present engaged in war work. Not only is the existing available personnel of the
engineering profession used for turning out munitions and supplies for the Armies, Navies and
the Air Forces, but asitis found to be insufficient the Government of India have started a scheme
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of training by intensive course a large number of young men to be skilled workers in
Engineering Industries either in India or in the United Kingdom. This step is really
advantageous to the country as it will result in the supply of a large number of well trained
skilled workers. But if any real and lasting advantage is to accrue to the nation, the knowledge,
skill and experience gained by these young men during their war-time training and service
must be utilised in increasing the efficiency of our present and prospective engineering
industries in the post-war period.

The industrial development of India is happily once again engaging the attention of the
Government and leaders of public opinion in this country. It is rather a sad commentary on
those who are in responsible positions that it required another war to awaken them to an effort
in this direction. It is well known to all of us how the last war (1914-18) was responsible for the
setting up of the Industrial Commission which made certain recommendations for the
industrial development of India. The inspiration of forming a central organisation for Engineers
in this country came from Sir Thomas Holland, the President of the Industrial Commission, and
this Institution is the result of that inspiration. The other recommendations of the Commission
were however received with indifference for some time, and shelved altogether in the year
1924. This retrogade measure has been fraught with the unfortunate result that we find
ourselves in a state of unpreparedness in the event of a national emergency. While we may
blame the Government of India for this backward policy, we must also share the blame as some
of us honestly think that the introduction of, machine in India should be resisted, and that the
people should migrate back from the cities to the villages and there should be greater help
rendered to the cottage and village industries. It appears that those who hold this view do not
realise that in our country of great distances, cottage and small scale industries, serving local
markets, do receive a natural protection, but their development on a large scale can only take
place with a proper and adequate system of transport. The problem, of the material progress of
India will however be touched on its fringe by the development of only cottage and small-scale
industries. Without simultaneous development of the cottage, Key and large-scale industries,
India would sink back into the condition of a community of peasants and artisans, from which it
started emerging out a century ago. Cottage industries have their own place and should be
encouraged by planning them with proper correlation with Key and other large-scale
industries.

In planning these industries, "transport facilities” will playa very prominent part. Cheap and
adequate transportis the key to the development of industries, and if this facility is not available
in a country no industry can flourish. But if we examine the existing transport facilities for our
raw materials and finished products, the statistical data reveals our amazing backwardness.

Transport and Communications: The total mileage of metalled and unmetalled roads in British
Indiain 1936-37 was 314,181. Of this 30,293 miles of metalled and 16,534 miles of unmetalled
roads were maintained by Government and 52,006 miles of metalled and 215,348 of
unmetalled roads by the municipalities and other local authorities.

The total length of railways in India for 1937-38 was 41,076 miles, giving a rate of 117 miles per
million inhabitants in the country. The figures available for other countries for 1930-31 are as
follows:-

The United States of America, total length 261,816 miles and per million inhabitants 2,132
miles; the United Kingdom 21,162 and 460; Canada 43,173 and 4,318; and Japan 13,363 and
206. Japan, though a mountainous country, surrounded on all sides by the sea and much of its
trade is done by shipping, has alarger railway mileage per head of population than India.

The tonnage of shipping entered into, and from the Indian ports during 1937-38 was 21.6
million. The average for three years ending 1937-38 was 19.6 million tons. The corresponding
figures for 1937 for other countries were: The United Kingdom 184 million tons, Canada 66
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million, the United States of America 146 million and Japan 110 million.

In 1937-38 the number of vessels registered in India was 52 and their tonnage 9,552. As against
this, the following figures show the gross tonnage of merchant vesselsin other countries:

Name ofthe Country Vessels Registered Year.
No. Net Tons.

United Kingdom -- -- 17,181 10,553,066 1937

U.S.A. -- -- 26,588 14,676,128 1937

Canada - - 9,373 1,367,071 1936

Greater Germany -- - 2,328 4,243,835 1938

Owing to unfair competition and lack of a development policy, there is very little building of
merchantvessels going onin India.

The tonnage of shipping entered and cleared at Indian ports stood at 17.4 million in 1913
immediately before the War, and it rose to 19.6 in 1937-38, showing that India has made no
progress in overseas travel or communications. In the same period the tonnage in Canada rose
from 26.2 to 62.9 million excluding that of the coastal trade, which was 91.4 million.

Taking land transport first, it is seen that railways have had practically a monopoly of internal
long-ranged traffic. Recently, as the conditions of the roads have greatly improved, motor
vehicles have come into the field and in many cases are challenging this monopoly, although
railways must continue to be the main carriers of heavy goods. The advent of the motor vehicles
has opened up new possibilities of communication to the villages scattered all over the country,
and has undoubtedly given an impetus to trade and commerce. Cheap motor transport has to a
great extent eliminated the wide fluctuations that existed in different parts of the country, in
prices of raw materials and finished products. It would be quite unwise to suppose that the rail
and the road should compete with each other for supremacy. In a country like India, there is a
sufficient scope for both the rail and the road traffic. Instead of being a competitor, road traffic
has proved a complementary source to the rail roads in many cases. One of the defects of road
transport often pointed out, is that there is no organised effort for its operation. The
competition is generally carried on by buses and trucks operated by individual owners, there
being very few large transport companies in India. This system undoubtedly has certain
advantages, as it is more elastic and can more effectively cater for the individual needs of the
customer. Organised transport companies are not altogether wanting; the Gwalior and North
Transport Co. and the Nizam's State Railways afford two examples of controlled road transport,
designed to act in a supplementary capacity to the railways, with mutually satisfactory results.
There is a striking advance in air traffic in India since the end of the Great War. Aero clubs have
been started in a few important cities and towns making the civilian population air minded.
India is an important link in the world's air communications since the inception of Imperial
Airways Services from London to Australia and Hongkong; the K. L. M. Airways serving between
Amsterdam and Batavia ; and "Air France" with a service between Paris to Saigon. Apart from
these foreign services, there are a number of domestic services now operating :-Delhi-Karachi
(688 miles), Delhi-Bombay (861 miles) operated by the Indian National Airways ; Karachi-
Colombo (1,880 miles) operated by the Tata Airways; Bombay-Porbunder operated by the Air
Services of India.

The development of domestic air-lines has been slow. The greatest obstacle to rapid
development is the inadequate number of aerodromes, and before a new service can be
established a great deal of time, money and effort has to be spent on ground organization. The
Government of India have sanctioned a scheme to develop aviation in India involving an
expenditure of two crores of rupees. Part of this sum is intended to be spent on improving
existing aerodromes in Northern India ; but a large portion will be devoted to the construction
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of a new aerodrome on the Bombay-Cochin and the Bombay- Calcutta Roads. This marks a big
advance inIndia's Air Communications.

Shipping transport plays a vital part in the development of commerce and industry in a country:.
India has a long coast line and many other geographical advantages, but the number of ports
with accommodation and facilities for ships alongside quays, is surprisingly small. India once
carried her merchandise to other countries in Indian ships. At present there is no shipping
worth the name in India, and even the coastal trade is not carried out by Indian-owned vessels.
The question of training of Indians as officers and engineers in seagoing vessels has not received
the attention that it deserves. The Government have not visualised the necessity and ultimate
advantages of having an up-to-date mercantile marine and an Indian Navy in Indian waters. The
provision of the training ship Dufferin is a solitary instance of Government's support in this
direction. It is a matter for regret however that the officers turned out by the training ship
Dufferin are not given suitable berths on ships owned by foreign companies. It is hoped that
things would improve and in course of time the officers trained on this ship will be engaged by
all the companies plying their vesselsin Indian waters.

Though India has got over 55,000 miles of water-way, there has not been much advance in the
direction of inland water-way transport due to the difficulty to navigation by swift currents,
hidden sand bars and other hazards. Similarly, water-way transport through irrigation canals
has not been developed in the past in spite of the extension of irrigation works throughout the
country, and it may be necessary in the near future to explore the possibility of this form of
transport for the carriage of agriculture and forest produce.

Having drawn your attention to the important matters arising out of War conditions. [ now
proceed to take stock of the work done by our Institution during the past 20 years of its
existence with a view to ascertain how far it meets the needs of the profession and what
improvements can be made to increase both its utility and strength. The Institution has attained
majority this year. It is also more than 5 years since it has been privileged with the award of a
Royal Charter.

To judge the work already done by the Institution we must see to what extent the aims and
objects with which the Institution was started have been attained. It would be impossible for me
to deal adequately with all the objects set out in the constitution. I shall therefore choose only
those objects which to my mind are the most important. The Institution was started with the
object of promoting and advancing the science. practice and business of Engineering in India
and elsewhere. and another object of the Institution was to give the Government, the Local
Governments. the Municipalities and other public bodies and others. facilities for conferring
with and ascertaining the views of the Engineers as regards matters directly or indirectly
affecting engineering. and to confer with the said Governments. the Municipalities and other
publicbodies and others. in regard to all matters affecting engineering.

If we take a review of the last 20 years, we shall have to admit that although the Government of
India. the various Provincial Governments and other public bodies have consulted the
Institution with regard to certain matters and the representatives of the Institution have been
asked to siton certain Committees directly or indirectly connected with engineering. our record
in this matter is not such as we could be proud of. To take a recent instance, the Government of
India have considered the question of training technicians as skilled workers for the War
industries. Our Institution did not find a place in the deliberations that took place for devising
ways. means and methods. I do not wish to blame the Government of India for this omission: I
would rather blame the Institution itself. The importance and status that any institution like
ours achieves is in general directly proportional to the service that it renders to members of its
profession and to the publicin general. We have, in my opinion, failed to achieve this importance
and status on account of insufficient activities on our part and probably an unhealthy rivalry
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that appears to have developed in creating a Provincial feeling and seeking to gain a greater
advantage for a particular Province rather than serving the true interests of the Institution.
Perhaps this feeling may be a reflection of a similar feeling in the political sphere. Unless we are
united, there is no likelihood of the influence of our Institution being felt by the Provincial as
well as the Central Government. I would therefore appeal to all the members to sink their
differences, if there be any, and to give the best in them to raise the status of the Institution in the
eyes of the Central and Provincial Governments.

There also appears to be some misunderstanding in the minds of Engineers holding responsible
positions under Provincial and Central Governments who have not yet joined our Institution
and this misunderstanding is likely to be removed if we are able to make our voice heard both in
the Provincial and Central Governments.

Another important object with which the Institution was started was to see that the young
Engineers in this country receive a sound theoretical and practical training and that a high
standard of education is maintained by engineering schools and colleges in India. I do not think
that we have made much advance in this direction and I am not aware of our Institution having
either moved in this matter or having been given representation in the Universities or
Engineering and Technical Institutions to help in the guidance of engineering education. We
must therefore approach all the Universities, Engineering colleges and institutions in India, and
request them to give our Institution representation on their committees for guiding
engineering education.

There are two major problems connected with the education of Engineers. The first is the
method of imparting education, and the other is the employment of the Engineer after he has
been properly trained. The education imparted must be such as to make the Engineer
sufficiently competent to follow his chosen profession either independently or in service. In the
latter case he must prove useful to his employers, whether they be the Government
departments of Public Works and Irrigation or Private Bodies comprising all branches of
engineering. Both these problems are very closely inter-related; because although there are
quite a number of young Engineers who after their training fail to obtain suitable employment,
it is very often stated that there are no suitably trained Indians to occupy positions of
responsibility in Engineering Industries, in Munition Factories, etc. Lieut.-General Sir Edwin
Atkinson in his Presidential Address of 1930 to this Institution, declared for example that
although he was very keen on Indianisation in the Army Factories in the grades of foremen and
chargemen, and for which men had at that time to be specially brought from England, he was
very greatly handicapped because real knowledge of the manufacture of lethal weapons and
Army equipment could only be obtained in the Home country. Examples of utterances of this
type could be multiplied very easily, all of which only show that it is imperative that something
should be done about the method of technological training in this country. If our industries are
to work efficiently and prosperously and if the supervising, and directing staff required for
theseindustriesis to be recruited from trained Engineers who are born and bred in this country,
it is highly important that the technical knowledge requisite for such duties should be made
available in this country.

The introduction of Engineering education in this co-untry was in the early days primarily due
to the needs of the Government Departments of Public Works and Irrigation, and education
therefore in the early days was confined only to one branch of Engineering, viz., the Civil
Engineering as differentiated from Military-Engineering. In those days the Government
services used to absorb nearly the whole of the output of the Engineering Colleges, and any
surplus used to find employment in trades and the industries. The fact that the Government
used to absorb the majority of the graduates, led to the undesirable tradition of service
mentality among the Engineering students, and traditions once formed die slowly. In recent
years education in other branches of Engineering, notably in Mechanical and Electrical
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Engineering, is being imparted in Engineering Colleges, and the Engineering trades and
industries, rather than fhe Government, are absorbing more and more of our Engineering
graduates.

It is therefore necessary that the training imparted in the Engineering Colleges should be such
that it would meet not only the needs of the Government Departments but also those of the
trades and industries. The courses in the Colleges should be moulded as far as possible in
accordance with the above requirements and the practical training should also follow suit.

When we speak of education for Engineers, we should not confine our attention only to the
education of those who would ultimately be in the supervising and directing positions, but we
should also think of the education of those who would be in subordinate positions and the
education of the skilled workers or artificers.

The question of education and training of the Engineering students on the technical side has
been so fully discussed in recent years that there is very little that is left unsaid on the broad
aspects of the subj ect. Undoubtedly, the ideal method of teaching engineering would be to give
theinstruction in the theory and practice simultaneously. In England, an attempt has been made
toachieve thisideal by the introduction of the "Sandwich System." In this system the student has
generally to undergo a course of 4 years. In the first 3 years, the first six months of every session
are spentin the workshops to learn practical work, and the remaining six months of the year are
spent in the University for receiving theoretical training. In the 4th year the apprentice is given
practical training in a more advanced department, usually test bed, drawing office, or other
technical departments, thereby giving a final touch to his practical training.

One of the defects of the "Sandwich System" is that there is too great a lapse of time between the
theoretical and the practical training periods. A more harmonious synthesis is sought to be
attained by the "Co-operative System" which is but a highly developed form of the "Sandwich
System," followed in the United States of America.

Under this system, the courses are so arranged that the students spend first one week at the
works of amanufacturing undertaking and the next week in the college ; this weekly alternation
of practical and theoretical work being kept up during the whole period of the engineering
course. The courses are arranged in such a way that the practical problems arising in a
workshop are dealt with from the theoretical standpoint in the classroom immediately in the
succeeding week. That is to say, the theoretical instruction is planned with a view to helping a
student to accomplish his practical task more quickly and efficiently and at the same time with a
more perfect understanding. The cost of the “Co-operative System" is comparatively high. The
education and training provided under this system is on a very broad basis and adds greatly to
the value and completeness of the student's knowledge of both the practice and the theory o.f
engineering.

The adoption of any particular system will depend upon the conditions obtained in the various
parts of this country, and more particularly upon the amount of co-operation that can be
obtained from the industry for the practical training of the student. Looking to the location of
various engineering institutions in this country it appears that it will not be possible to adopt
the “Co-operative System" but the adoption of the "Sandwich System" would be possible with
the co-operation of the Industry. Many industrial firms and engineering workshops are
appreciative of the value of such co-operation, and some manufacturing firms have adopted a
policy of receiving as pupils, young men who have been suitably educated for the engineering,
profession into their workshops without the payment of a premium. These firms provide a
systematic course of training under careful and strict supervision for these pupils in their
workshops. One instance of such a firm is the Tata's Iron & Steel Works at Jamshedpur. Some
firms, who have also an organised system for practical training, charge a premium for taking in
students as apprentices. The Bombay Electric Supply & Tramways Co., who have a very well-
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organised course, fall in the latter category. Thirdly, there are firms who have not yet opened
their doors for the training of apprentices. The last in my opinion is a suicidal policy, for if any
industry is to continue to thrive and to prosper, there must be a constantinflow of skilled men to
take the places of those who leave or retire. If any industry is not prepared to do its part for the
training of such men, it is either depending on someone else to do that work for her or is merely
depending upon chance to getthe necessary resources in trained men.

Itwould be better if the firms which are taking in students with the payment of premiums, begin
to admit them without any premium whatsoever, for the Engineering profession, ifitis to thrive,
must getits recruits from the best young men whether rich or poor and should not be restricted
only to such of them as are able to pay the premiums.

Mr. Jwala Prasad, in his Presidential Address before this Institution in 1932, suggested the
formation of an All-India Engineering and Industrial University wherein all the Engineering and
Industrial courses should co-operate in training the youth for the material and economical
uplift of our country. He further said "We may be good irrigation, building or railway engineers
but we are yet far behind in other important branches such as marine, agricultural, aerial,
military, electrical and mechanical engineering." I entirely agree with the view taken by Mr.
Jwala Prasad, but [ would add a few more branches of engineering, such as architecture,
harbour, shipbuilding and automobile engineering to the list given by him. Although the
launching of an Engineering University would be an ambitious plan at the present moment, I
venture to think that the time is now ripe for the establishment of well-equipped Engineering
Colleges in the various Provinces, wherein instructions may be given in architectural, marine
and structural engineering in the initial stages, and the other departments of engineering
mentioned above may be added atalater stage.

Looking to the facilities available in the Province of Bombay for the purpose of introducing
engineering education on the "Co-operative System," it appears that the proper place for the
starting of a new college would be the City of Bombay. I do not wish to cast any slur or reflection
on the College of Engineering, Poona, as in my opening remarks I have already told you that I
myself am a past-student of this College. I however must confess that the Poona College is not
situated in a proper industrial environment which is essential for the introduction of the "Co-
operative System" of education. It must also be remembered that additional courses of study,
such as architectural, automobile engineering, etc. are not likely to be introduced in this College
in the near future, as they would involve large financial commitments which would not be
justified on account of lack of industrial environment. On the other hand, there are a number of
engineering firms in Bombay who can provide the required practical training to the students
taking up the additional courses. Bombay has also a number of mechanical engineering
workshops, and engineering industries, a number of cotton mills, in which mechanical and
electrical engineers would find a great scope. The Bombay Port Trust and the Dockyards can
give great facilities for the training of Marine and Ship-building Engineers and the Workshops of
the two great Railways, the G. I. P. and the B. B. & C. 1., may be used with advantage for practical
training. It would however be difficult for any private body to start a new college in Bombay,
without having a nucleus of the nature now available in Poona in respect of buildings,
equipment, staff and financial aid. If these facilities were made available by Government in
Bombay even at the risk of shifting the existing College from Poona to Bombay, a properly
constituted educational body may come forward to take over the conduct of the college for the
purpose of widening its utility by initiating courses in other branches of engineering for which
thereisagreatneed.

It is the experience of educationists connected with engineering education that most of the
candidates seeking admission to engineering colleges are not really fitted for the profession of
an engineer. This happens in most cases because firstly the candidates are not caught at a
sufficiently young age when they may have shown an aptitude or a bent towards engineering.
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Many young men in this country take to the engineering profession not because they like it but
because someone has told them that the engineering profession offers good prospects. In my
opinion the education of an engineer really starts from his childhood. I would like to emphasize
that Kindergarten as a branch of the primary education has been sadly neglected in this country.
The child, who while playing with his toys has learnt to tighten a nut without spoiling the thread,
has made more progress in his engineering education than some mechanics ever do, and
sympathetic teachers in the Kindergarten stage can assist greatly in finding out whether the
child has got the engineering bent or not. I should therefore suggest that in making the selection
of candidates for engineering colleges more emphasis should be laid on the aptitude for
engineering than on mere academic merit. It is also desirable that the candidates should be
taken in for the engineering course at the earlier stage of their academic life, preferably that of
matriculation. If the system of education in this country is overhauled on the lines of bifurcation
in the schools, so that boys having engineering bent can begin to take their initial lessons in
mechanics and know how to use their hands while they are at schools, a greatimprovement will
resultin the engineering and the technical education. Efforts in this direction are being made by
the Government of Bombay who have started one or two engineering bias schools in the
Province. With the growth of such schools, the selection of candidates for engineering and
technical education, both for the higher grade and intermediate grade, would be comparatively
easy.

Before I conclude, I should like to make a few remarks about Public Health and Municipal
Engineering. Municipal Engineering has made a remarkable progress in the last decade in
Western Countries, and one of the most outstanding features towards the improvement of the
health of the people is the sanitary provisions and the disposal of sewage. This has resulted in a
decided improvement in the living accommodation of the people and the abolition of some of
the filthy slums.

Unfortunately this branch of Engineering has not made any appreciable progress in this
country, as its development is entirely dependent upon the interest taken by the elected
representatives of Local Bodies and funds at their disposal. Though Local Government is the
first line of defence thrown up by the community against common enemies, such as poverty,
sickness, ignorance, isolation and social mal-adjustments, and touches the everyday life of a
citizen, it has not developed sufficiently well in our country and there is no marked advance in
our towns and cities in those services which affect the health and well-being of the community.
In large cities, however, there has been an awakening of civic sense in the minds .of the citizens,
and due to this there is a cry for more service, better service and for service that costs more
money.

The financial needs of large cities in India have been increasing more rapidly than their
population, their wealth and their income from the usual sources. Larger the city population,
greater is the per capita cost of serving the population as the cost of service varies directly with
the density of population. More industries and increase in population make the financial
problems of the city more difficult. Due to poverty, our urban population has already been
heavily taxed and it cannot shoulder the burden of additional taxation by a local authority. In
Western Countries, the rates levied by local authorities are very high. In Great Britain, they vary
from 10s. to 15s. in the pound. This means that each individual rate-payer living in a house of
rateable value of £25 per annum pays a total sum of £12-10-0 to £15 in rates for the service
given to him by the local authority.

If schemes of improving environments are to be launched by local authorities without
substantial increase in the present taxation, the best talent in the profession will be required
and the Municipal service will have to be made more attractive in respect of salary and status of
the Municipal Engineer. Unfortunately, the local authorities now-a-days expect much from their
Engineers while offering so little. Without in any way encroaching upon the rights of a local
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authority in the matter of selection of a Municipal Engineer, I venture to suggest that there
should be a central organisation perferably on the lines of the Public Service Commission, for
the selection of a suitable person for the appointment of a Municipal Engineer, and Government
should see their way to undertake legislation so as to implement this suggestion.

During recent years, changes have occurred which have compelled the Municipal Engineer to
change his outlook in many respects. This change of outlook has nowhere been more marked
than it is in regard to the important subjects of water supply, sewerage and sewage disposal
housing, town planning, etc. They are receiving broad and far-sighted treatment at the
Municipal Engineer's hands, and he is required to use skill, vision and courage in their design.
He has to look not only to the present requirements but also has to plan ahead for the future. He
finds however especially in dealing with improvements in large cities that for want of adequate
legislation he is powerless to effect improvements at modest cost within a reasonable time. He
is also confronted with the problem of how to successfully counteract the opposition of
individual landlords who do not like restrictions being placed by a local authority on the
method of development of their lands in their own way when the local authority contemplates
undertaking a development scheme for the locality in the interest of health, amenity and
general well-being of the community. It must be brought home to the land-owners that in any
civilised country, private rights must cease when they become public wrongs. It is therefore
necessary that land which is the ultimate source of wealth, should have its regulations as
stringentas many other things when the health of the people is concerned. The law regarding its
use should be for the greatest good of the greatest number.

Similarly, local authorities of large cities must be given power for acquiring lands for parking of
cars. The problem of parking cars is getting every day more difficult in large cities, especially in
business centres, and unless planning is done ahead in this respect, the problem will be still
more difficultin the near future. It is also necessary in triis connection to give powers to local
authorities of large cities to compel cinema theatres, places of public amusement and also
places of public assembly, to provide parking spaces of their own for their patrons use.

Road making in the city is very closely linked with town planning. The present roads of our large
cities are found to be inadequate to cope with the traffic passing over them. We are, therefore,
confronted with a serious difficulty in fixing the widths of new streets as the same may be found
to be too inadequate in course of time. We, engineers, must take courage and should arrange
layout schemes reserving large areas of ground for future widening, though they may not
appear to be required to-day and hence non-utilitarian and visionary. Many of the schemes are
visionary in the initial stage but they become realities when adequate funds are available.

Another important problem in connection with road making is the safety of the users and
reduction in the death toll due to accidents. This can only be got over by the segregation of
traffic, especially the heavy class, to specified routes. The time has now come particularly in
large cities when the unrestricted use of the roads by cyclists must be checked in the interest of
cyclists themselves. They should have tracks of their own. A large number of accidents, occur at
road crossings and this problem must be tackled first. The roundabout system is being
exploited in large cities and shows signs of success, but it cannot be quite successful and safe
unless the cross trafficis totally removed.

Something needs to be done regarding Ribbon Development. Everyone will, [ think, appreciate
the extent to which the amenities are being destroyed by the conversion of rural roads into
semi-urban streets, thereby making the roads unsafe for all users of roads. This requires very
careful consideration atthe hands of the Local Government, and some legislation to puta stop to
thiskind of developmentis necessary.

Large cities all over the world are confronted with the problem of Housing and Slum clearance.
The modern housing problem is rooted in the Industrial Revolution. In the last Century the
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industrialisation of towns and cities very rapidly increased the urban population. For example,
in Great Britain, between 1821 and 1936 the country dwellers decreased from 10 to 91/, million
while the town dwellers increased from 4 to 37 million. The figures for Germany for the same
period show that the country population dwindled from 23 to 19 million, while the town
population rose from 2 to 48 million. When the population increased, dwellings had to be
erected to accommodate the workmen within walking distances of the centres of work, and this
led to the creation of bad housing. The slum problem of to-day is therefore the inheritance of a
century or more when building was not subject to any degree of supervision or control.

For the prevention of "New Slums", effective control over the erection of new buildings is
essential and this can only be secured by framing stringent Building Code for each city and
enforcing the same with vigilance. Except for a few large towns in India, Building Bye-laws are
not in existence, and where they exist they are out of date as regards open spaces, etc. It is
therefore suggested that large cities should revise their existing Building Codes with a view to
bring them up-todate and to suit the modern trend of living. For the eradication of existing
slums, additional powers on the lines of the Housing Act (1936) of the British Isles should be
obtained by local authorities so as to enable them to effect the removal of slums in reasonable
time with moderate cost. Legislation alone will, however, not be helpful as the funds at the
disposal of a local authority may not be sufficient to undertake this kind of work. In Western
Countries, the slum problem comprised of three items — (1) how to make up the shortage of
houses due to under-building, (2) how to prevent recurrence of shortage by organising regular
supply of new dwellings sufficient to house the new increase in population, and (3) how to
demolish and replace the worn out or unhealthy parts of the cities in accordance with modern
needs without destroying historically or aesthetically valuable buildings in the areas to be
improved. Each Government is trying to solve this problem by finding its own cure and the
whole burden thereof in those countries is not thrown on the local authority. What is therefore
wanted is a properly thought out and pre-conceived "Master Plan" for every large city. This plan
should show how the city should be remodelled and extended as regards industry, residential
areas, places of amusement, educational institutions, open spaces, parks and playgrounds for
health and recreation of citizens and physical development of youth. To achieve this end, the city
will have to be divided into suitable zones so as to fix the dimensions of the open spaces to be left
round the buildings and their heights according to their users. So far, no large city in India has
yet obtained powers regarding "Zoning" which is essential for a proper development of the city.
It may take years before the city is able to develop itself according to the "Master Plan" but
development without a pre-conceived plan is always costly in the end and looking ahead saves
large amount of money to the local authority.

With regard to sewage disposal, every local authority must solve its own problem after taking
into consideration the character of sewage, the nature of trade wastes, and other incidental
local factors. The system of purification employed must be such as would suit the purse of the
local authority. It must be borne in mind that a highly scientific system of sewage purification
dependent on highly skilled control, however useful in a large town, is dangerous in a small
town where constant skilled control is not available. A simpler system of sewage purification
will therefore serve better a small town than a highly efficient system requiring skilled
supervision.

Itis desirable that Local Authorities and Government should encourage and subsidise research
and investigation in connection with sewage disposal and allied problems. Encouragement in
this respect has so far not been received on the score of expense. Due to this, too little
opportunity is given for the solution of problems to the man on the spot and his enthusiasm and
thirst for knowledge are discouraged and stultified. If the local man on the spot were given the
necessary encouragement for carrying out the investigations to suit the requirements of the
locality, he should be able to solve the problem at a less cost to the local authority than the fees
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paid to, and the works suggested by the consultant who, not being on the spot, is not likely to
know much about the problem and is not therefore in a position to indicate the solution of the
problem at the least possible cost. This statement is not only applicable to sewage disposal
problem but also to those of water purification, refuse destruction, etc.; for example, the Hugh
water is laden with iron oxide fine silt, while Ganges water is clear, each requiring observation
over alongperiod by the man onhe spot.

Coming now to the Municipal Engineer himself, his position to-day, as pointed out previously, is
not happy. He has not infrequently to regret that a solution or step recommended by him as
proper and fitting is delayed or abandoned for some reason or the other. He should not however
getdiscouraged but should try to steadily put forth his point of view on every possible occasion,
and this he can only do if he were able to write an intelligent report explaining in concise and
logical order the details of the case entrusted to him. However good and accurate an engineer
may be, he will not succeed unless he knows thoroughly well how to present his facts. His first
and foremost consideration should be the good of the locality and he should exert his influence
with the Council to secure this end. As a public official, he is in the public eye, and naturally he is
subject to criticism both just and unjust. Here he should develop the quality of not being too
sensitive and should take no heed of the unjust criticism so long as he is carrying out his duties
loyally, faithfully and to the best of his ability as per policy enunciated by the local authority
under which heis servingand solongas his character and integrity are ofhigh order.

In brief "he must have the patience of Job, the tranquility of an Archangel, the tact of a diplomat,
the firmness of a dictator and the ability to meet emergencies and disasters with the spirit of
Mark Tapley.".

Gentlemen, I have done. Before I sit down I must thank again the Members of the Council for
having elected me to this Chair and to you all for having listened patiently to my rather lengthy
address.
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Presidential Address
(1941-42)

GENTLEMEN,

[ thank the Council most sincerely for my re-election as your President for another year and am
keenly appreciative of the confidence this action implies. The responsibility thrown on me
appears almost overwhelming due to the peculiarly critical times through which we are passing
at presentand to the difficulty experienced in the proper conduct of the affairs of the Institution
owing to multifarious and often divergent interests. | however assure you that I shall endeavour
to discharge the onerous duties that have devolved upon me to the best of my ability with your
co-operation and forbearance.

Itis customary in professional Institutions like ours that a President if re-elected to the office is
not expected to deliver a second address. This convention may have originated probably due to
considerations for the President or probably as a measure of relief to members. In our
Institution thisis the first occasion that a Presidentis re-elected for a second term of office, and |
have no convention to go by. I therefore propose with your acquiescence to elaborate on a few
points from my address a year ago.

The present time is the most momentous in the history of the Empire and that of our Country.
When | addressed you on the last occasion the theatre of war had not spread so far and wide, as
it has to-day. It has not only spread over five Continents and the seven Seas but has come to our
very doors. We have incurred new enemies and have secured new and powerful friends whose
accession to the Allied cause is a guarantee of ultimate victory. It is gratifying that India's armies
have distinguished themselves on the various fronts and have proved that in fighting power
they are second to none. I therefore pay my warmest tribute to the val our by which they have
upheld the traditions of our' Country.

In modern warfare which is highly mechanized it is but natural that 'engineering' in almost all
its branches should playa most important part in the prosecution of the war, and naturally the
talent, experience and energies of engineers trained in the high standards of their profession
are greatly in demand. It is true that the Indian engineers have not the same opportunities to
play their part in the active services — in the Navy, the Army and the Air Force — as their
professional brethren in other parts of the Empire. There are however other fields in which
their technical knowledge and skill are needed and that is in the vast organization engaged in
the preparation and production of the needs of the fighting services. The production of
adequate supplies of high precision standard requires a sustained effort both in the design and
manufacture to a high degree of accuracy and reliability. New personnel has to be trained in the
methods of precision work for the manufacture of unprecedented quantities of these materials.
Ammunition factories, arsenals and depots have to be extended to double or three times their
size, and transport facilities and housing have also to be provided on an unprecedented scale. It
should be remembered that ultimate victory may depend as much upon our capacity to produce
reliable material of satisfactory quality and in sufficient quantity and therefore on the skill of
those engineers who are engaged in the production of war material, as on the valour of those on
active service. Victory, if we reach it, as we confidently trust we shall, will largely be the result of
the general progress achieved through the concurrent exertions of all Engineers, civilian and
military, constituting the main branches of engineering represented by this Institution. What
Mr. Lloyd George said regarding the last World War, viz., "that this is an engineer's war, for
equipmentwas even more needed than men", is even more true to-day.

The present war is being carried on on very different lines to the last. It is nothing else but brute
force and misuse of science. Engineering appliances meant for promotion of human welfare
have been converted into weapons of destruction. The internal combustion engine is, for
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example, playing a murderous part of destruction on unprecedented scale. Its inventors must
never have imagined that their invention would be used for the purpose of driving machines
employed to carry by air high explosives for the destruction of helpless women and children or
to carry poisonous gas or to injure and suffocate the civil population of any country. It must
however be pointed out that it is not the mechanical apparatus, in this case the internal
combustion engine, which is wicked or even the man who invented it. The plain factis that man's
discoveries and material progress have outrun his moral growth and till he grows in his moral
stature and learns better ways of life he will continue to be a danger to himself and to his
neighbours.

Our immediate problem however is to tackle this evil that is around us and to devise ways and
means to minimise the effects of destruction which the 'Messerschmidts' and other death-
dealing planes cause on civil population. This brings us to the important role which the engineer
has to play in civil defence and in the protection of civil population from air raids. The essentials
of air defence are bomb-proof shelters, structures that would resist and recover from air raids,
and services the supply of which is immune to dislocation. This work which had to be attended
to by those who have not the opportunity of active service constitutes an essential part of the
war service, as it is owed to those at the front that they should feel confident that their families
and homes would be given all possible protection from the horrors of war.

Supplies for war purposes have led to increased production in industries which were already
well established and have also given an opportunity for the establishment of such industries
necessary for the production of essential war materials. It is however still true that the
development of industries in India does not compare favour ably with that of other industrially
advanced countries, and that this country is still lacking in the basic and key industries,
occupying a very low position in the Industrial world. India has yet to build a sound industrial
structure. The capital invested in industrial establishments in India is only 700 crores of rupees
against that of 25,000 crores and 7,000 crores invested in U.S.A. and Great Britain respectively.
In spite of this handicap, large scale supplies have been made by this country to all the theatres
of war, in the Middle East, Persia and Far East, to the value of about 164 crores of rupees during
thelasttwo years.

The impetus given to indigenous industries by the war is only temporary and the advantage
gained by industries during artificial war conditions will not last during peace time unless the
industries make the best of their opportunities gained during war-time and the State gives the
newly established industries adequate protection against foreign competition. The State is at
the present juncture making a survey of the country to find out what war materials could be
manufactured in this country. It is necessary in the best interests of this country that full
advantage should be taken at this stage of this country's natural resources, its position to supply
the demands of the countries in the eastern hemisphere, and the establishment of new
industries. The most serious handicap in the expansion of Indian industries is the difficulty of
obtaining machinery, machine tools and many of the raw materials necessary for manufacture.
Itistherefore hoped thatatthe end of the war this drawback will be removed and India will soon
develop on a very large scale basic industries of engineering, machine tools, power and
transport. A survey of the natural resources of India for the establishment of various industries
on a planned basis had been undertaken by the '‘National Planning Committee' and it had
obtained the co-operation of scientists, engineers, the Provincial Governments and
professional bodies. It is desirable that the valuable information collected by the various
committees should be made available to the public at the earliest possible date.

In the development of our industries an important problem that we, engineers, will have to face
during and after the war is that of labour. I am aware that the problem is too vast, complicated
and controversial to be entered into details on this occasion ; but I have mentioned it because it
is one of the greatest problems that we shall have to face. The labour at present seems to think
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that they have only rights and no duties. It will have to be educated to realize that they have
duties as well as rights. Only after such realization the labour will take an intelligent interest in
his work and in its development. The employers and the employed must try to understand and
trust one another in working together for the common good of the country. The employers will
also have to learn that they themselves must do what they enjoin on their employees. The
employer must get himself acquainted with the conditions of life and view-point of the
employee and he must see that while asking the employee to deal fairly with him he himself sets
the example of fairness. Unless there is mutual regard and trust between the employer and the
employee, no improvement in the relations of labour would take place. It is the duty of the
employer to decently house, clothe and feed the employee and to see that he is shielded from
coercion by other fellowmen which has a tendency to reduce efficiency.

When we speak of industrial development, we must bear in mind that the present age is of
scientific progress. Today, to be reckoned as a great and prosperous Nation implies that we must
be at the forefront in scientific genius, in engineering capacity and in the capability of
harnessing the immeasurable forces of Nature for the benefit and convenience of mankind.
India has incalculable natural resources but they have not yet been harnessed for the use of our
country on a sufficiently large scale. I do not propose to dwell on the reasons of our
backwardness in this respect as these are a matter of common knowledge. I only wish to
indicate here one of the essentials in engineering education which has been so far almost
neglected in this country, namely, the provision of research laboratories for the pursuit of
engineering research. Very small facilities exist in our engineering colleges for this purpose.Itis
necessary that these facilities should be extended to a very great extent as it is only before
entering a profession that a young engineer has got the best opportunity to study a subject on
purely academic lines. Scientific research on purely academic lines should be closely pursued,
for it is very often from this kind of research that many of the most lucrative industrial
developments have arisen. If post-graduate research departments were instituted in various
engineering colleges in this country, we would have in the professors who would guide the
research and in the students who would actually carry out the experimental work, a very large
personnel available for such work, and with planned organization it would be possible to bring
the research workers and the manufacturers in close contact and thereby help to keep the needs
ofthe industries constantly before the eyes of the research workers. It should be also stated here
that inspired education can be given only by those teachers who are themselves actively
engaged in the investigation of some problem, and the establishment of post-graduate courses
in our engineering colleges would have a greatly beneficial effectin our engineering education.

While I am still on the theme of technical and engineering education, I may state that in this
sphere an Association of Principals of Technical Institutions has been recently formed with the
following objects:—

(1) Co-ordinating technical education in India.

(2) To draw a national policy in Technical Education with the help and co-operation of the
Central and Provincial Governments, Indian States and the Industries.

It is felt that the War, on account of the impetus it has given to the demand for skilled men, has
created a good opportunity for pressing the claims of technical education. The Association, |
understand, has also before it for consideration the problem of the absorption of the skilled or
semi-skilled workers, which would be available at the termination of the War. A nucleus of the
skilled and semi-skilled workers is considered as an essential requisite for the industrial
expansion and prosperity of this country, and the availability of trained personnel, it is hoped,
will break down the vicious circle. It is realized by the Heads of Training Centres that a large
number of men trained for munition productions would require "reconditioning” to facilitate
their absorption into industry under the conditions then obtaining according to their
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inclination and ability. This would necessarily mean that the training centres which have now
been opened up for the training of War purposes would have to be continued for a further
period in order to make War trainees useful in peace-time occupations, and I am glad to learn
that the Government has already sanctioned the continuation of training at the training centres
foraperiod of 18 months after the termination ofthe War.

The mostimportant problem to which the Association of Principals of Technical Institutions has
devoted its attention is the co-ordination of Technical Education in India.

In this effort of co-ordination it is hoped to bring about a closer linking of the school, the
Technical Institute and the Industry.

[ had in my address, last year, stressed the importance of adopting a new system of secondary
education for those who wish to go in for Technical Education. For the satisfaction of the
Industrial needs of this country, I feel that side by side with the University Education with
emphasis on post-graduate research, there should be a simultaneous growth of Poly-technics. [
know that the University product is looked upon with greater favour but there are certain
requirements of Industry for which the Poly-technic product is definitely more suited. To put it
in a nutshell one may say that the University on the whole turns out a more academic article
than the Polytechnic with the result that the former leans towards research and the latter
towards managerial posts in Industry. For the requirements of the Industry, both these types
are needed in addition to the Foremen type. [ may say that we have to train three types of
students, viz., (1) the Foreman type, (2) The Managerial type and (3) The Research type. Each of
these groups should undergo its particular type of education and have its own type of qualifying
examination and award and each in its own group should be nation-wide in character and value.

While dealing with Technical Education it is necessary to remember that there are three
partners in the Scheme. The School from which the boy comes, the Technical Institute itself
where the boy is trained in the particular technical branch and the industry to which he will
ultimately go after finishing his education. For a well organized and well planned system of
education it is therefore necessary to see that collaboration between all these three partners,
particularly so between the Technical Institution and the Industry, is assured. As a result of such
a collaboration, the most interesting and important development in Technical Education came
aboutin 1921 in the United Kingdom, namely, the award of National Certificates by the Board of
Education acting in co-operation with professional Institutions. The Association of Principals of
Technical Institutions have, [ understand, appointed a sub-committee on which our Institution
is represented, and that the Committee's recommendations will come before the General
Meeting in a short time. The essential principle in the award of National Certificate is the
insistence ofa common standard, which need not necessarily mean common examination.

We all know that in a large country like India we have several Technical Institutions, the
Certificates and Diplomas of which are valued only within a limited territory. These institutions
have their own standard and they award Certificates and Diplomas on their own examinations.
Under these circumstances the employer has to compare and weigh the merits of Diplomas qua
Diplomas and Certificates qua Certificates. Thus if an employer in Bombay has before him
candidates with degrees and diplomas awarded at Benares, Calcutta or Madras, he has under
the present circumstances to weigh up the value of the respective degrees, etc., which
disadvantage would disappear with the adoption of a common standard. A man in Delhi if he
wants to employ a Foreman who received theoretical part of his training at Bombay, should be
able to call for a certificate which would be as well-known and have as much value there as in
Bombay. In other words, he should be entitled to a 'National' by which I mean a Certificate of 'all
India’ value.

It must be emphasized here that the adoption of a common standard does not necessarily mean
a common examination and identical syllabi. It is realized that the conditions of Bombay will be

The Institution of Bngineers (Judia) @



T OF B
G 4

The Legacy LUARN

different from those of Madras and therefore courses which are suitable in Bombay would be
unsuitable for Madras, But even with the diversity in the syllabuses it has been demonstrated in
the United Kingdom that a cornman standard can be adopted and [ believe that the Association
of Principals of Technical Institutions have the same object in view. In England the award of
National Certificates was first undertaken jointly by the Board of Education and Institution of
Mechanical Engineers to the students of Technical Schools who had satisfied certain conditions
upon which the two co-operating bodies had formerly agreed. As the Scheme proved successful
it was followed by other professional institutions such as the Institute of Chemistry, the
Institute of Builders, the Institute of Naval Architects, and the Institution of Electrical Engineers.
Recently the Textile Institute has been added to the list for the award of National Certificates for
Textile Industry.

I will not go into details regarding the working of the Scheme of the National Certificates and
Diplomas but the working of these for the last 20 years in Great Britain has proved that it
exercises a healthy influence in the provision and conduct of education in Technical Schools in
those branches in which the system of national certificates has been adopted. In the first place
the adoption of national certificates scheme has led to the introduction over a very wide area of
curriculum and syllabus of instruction which are acceptable to the great professional
institutions from the Industrial standpoint and to the Board of Education from the Educational
point of view ; and schools whose conditions were not altogether satisfactory have been
induced to make improvements in respect of deficiencies where they had existed. The greatest
advantage has been the creation of a system of examination which maintains the national
standard while leaving great freedom to the school or institution as to the attaining of that
standard. Great stress is also laid in this scheme on the performance of the student during his
whole course extending over two or more years and the evidence he has given as to his
diligence and ability during that course. It therefore has tended to eliminate the unhealthy habit
of cramming and the factor of luck which so often creeps in an examination system in which a
student's ability is judged by his performances within two or three days. In my opinion, the
Scheme is worthy of thorough investigation with respect to its application to Indian conditions
and I hope that the Association of Principals of Technical Institutions would be able to get the
co-operation of the various Governments, Indian States and professional bodies. I will conclude
my remarks on our needs with respect to technical education by expressing certain thoughts
which have been in my mind for the last two or three years. With the advance in Technical
Education that we are making now and which in the future years we wish to make, I feel that this
is the time to urge on the Central Government that as far as Technical Education is concerned it
serves not a provincial but a national requirement. With the provincial control of technical
education certain unhealthy conditions creep in. Admissions, for example, are restricted,
preference being given to the provincial domiciles; restriction in admissions ultimately leads
necessarily to duplication of certain branches of technology and does create more technical
institutions without adequate funds and with greater number of technical institutions it also
tends to produce technically qualified men in excess of the demand. We cannot afford to have
with our poor resources, courses in Marine Engineering, Aeronautics, Textile Engineering and
Textile Industries and many other special branches of technology in every province. I would
therefore advocate the organization of Technical Education on an all-India basis eliminating
unhealthy competition but without doing away with healthy rivalry. This can only be done if
Technical Education is recognized to fulfil a national need and the Central Government
undertakes to playits national role in its conduct.

From my remarks which have been of more general interest, | would now turn my attention to
post-war 'reconstruction’ or 'planning’ which will figure largely in the discussion of problems
which the end of war will bring. Though the word 'planning' nowadays is used in a much
broader sense than 'town planning’, [ am going to confine my remarks to 'town planning' only. In
the past, the form and extension of towns was considered to be a purely local matter but now
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due to the modern traffic developments it has been realized that the restrictive outlook of the
past was most unsatisfactory. There has therefore been a gradual trend in making town
planning deal with larger areas which in some aspects may be nation-wide. This has resulted in
some countries in great centralization of authority. It is likely that this trend may lead ultimately
to some type of control which will be exercised over the whole country and will directly or
indirectly determine the width and site of every new road to be made or old one to be
reconstructed.

Countries where heavy damage has been caused by the war are seriously taking up the question
of town planning of the future. For example, in Great Britain legislation in the form of Civil
Defence Act has been enacted during the war period which throws the responsibility of
rendering the whole or any part of the area to which the planning scheme applies less
vulnerable to air raids. It is realized that radical changes will take place in the outlook of the
people after the war in the nation-wide distribution of the population and in relative sizes and
location of basic industries. A Council known as the '1940 Council' has been formed in England
with the object of promoting 'planning’. This Council is representative of a number of
Associations and Societies, such as the Town Planning Institute, the Garden Cities and Town
Planning Association, the Council for the Preservation of Rural England, the National Housing
and Town Planning Council, and others. The main objects of this body are the co-ordination of
the work of all Societies and individuals interested in town and country planning, housing and
the improvement of the living conditions of the poorer people of the country and preventing the
overlapping of the efforts of societies and persons. This Council has also emphasized the need to
plan from a national point of view in relation to the whole of the national resources.

Before the war, the Royal Commission appointed by the British Government on the 'distribution
of the industrial population' had reached the unanimous conclusion that the circumstances of
modern industrial and urban life were such as to require the setting up of a national body for
broad purposes which might be comprehensively described as planning and were agreed to the
broad principles of a national town and country planning policy. The Commissioners were also
unanimous that the patchwork of local planning then in hand even if made to cover the whole
country could never give birth to anything in the nature of a really national plan. Itis considered
now in that country that an opportunity undreamt of at the time when the Royal Commission
was appointed, lies before Government and it should be used to the full by setting up a
machinery for the development of a national scheme immediately.

The type of planning of future may be horizontal expansion, planned ribbon development,
vertical expansion and the satellite town. The first two are unsuitable for mechanised transport
while the third increases the traffic problem. The satellite town does not require the demolition
of existing towns butitis simply a way of organizing future growth.

There is a tendency to think that the factor of bombing from air may be regarded as one which
can be left to the antiaircraft services or as a housing rather than a town planning problem.
Ultimately however everything will depend upon the international situation and the efforts
made to remove the fear of war from our midst. Considerations, such as, how much regard
should be paid to A.R.P, how many military aerodromes and how many training grounds and
camps will be needed in peace time, will influence the planning of future. The fundamental
principle governing A.R.P. in relation to civic planning is 'dispersion.’ To attain this object,
groupings of buildings will have to be relatively small and they may have to be made of the open
pattern. The road system will have to be altered so as to keep through routes clear of building
development and of adequate widths in centres of population. Dispersion of industries will also
have to be carried out but a certain amount of groupings will be necessary in respect of
communications, homes, power, services, raw materials, markets, etc. The areas occupied by
industries will have to be well separated from residential areas by a belt of open space. The sites
allotted for industrial and warehouse purposes will have to be very spacious so that buildings
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can be spaced wide apart. A spacious form of layout will minimise the risk of direct hits, will
provide fire-breaks and will afford facilities for the digging of shelter trenches. Structural A.R.P.
involves problems of camouflage and measures to resist structural damage. Camouflage has
now become a great problem for the structural designers and planners. If however war
considerations could be removed, progress in town planning would be greatly accelerated as
many of the complications relating to the defence of the country would disappear.

Itis most noteworthy that the British Government has lost no time in making a beginning in the
direction of 'national planning' and has created a Ministry of Works and Buildings under Lord
Reith. This Ministry is charged with the responsibility of consulting the departments and
organizations concerned with a view to reporting to the Cabinet the appropriate methods and
machinery for dealing with the issues involved in post-war reconstruction. The idea underlying
the formation of this Ministry is to substitute order for chaos, to prevent vested interests and
short-sightedness being perpetuated in new planning, to remove every obstruction which
would come in the way of comprehensive re-planning. Lord Reith is being assisted by technical
engineers and experts of wide experience. The Council of the National Building Industries has
also been started to ensure effective liaison between the Industry and the Ministry. It has been
realized that the Industry must forego its separatist outlook and co-operate whole-heartedly
with Government. The ideals aimed at by Lord Reith's Ministry were indicated by him last year
inaluncheon speech delivered before the Institution of Civil Engineers. He said :—

"Do not let anyone think that what he or anybody else might be doing about the machinery for planning,
detracted from the war effort. The idea of a planned and ordered reconstruction was surely an incentive to
encouragement of war effort. And surely engineers, of all people, so careful in planning their awn works,
should welcome planning in this larger sphere. They should in fact be among those who, insisting on a
proper design of whatever they were about to build, must welcome a design in Jiving not only in planned
and ordered communities of concrete and bricks and timber and stone and steel, of highways and by-ways
; of farms where farms should be, and flowers and grass and trees where they should be ; of industrial
communities where they should be (and definitely not where they should not be). There must be co
ordination between living and working and moving and playing, with amenities natural and otherwise, of
civilized life, instead of the haphazard confused disorder and inconvenience of our lives, the monstrous
and obscene multilations of the countryside. "

'Lord Reith has also appointed a Committee to inquire into the question of public ownership,
compensation and betterment and prevention of speculation in land. This Committee has
presented an interim report to the Minister of Works and Buildings and itis understood that the
principal recommendation made in this Report is that Local Authorities should be enabled at
the close of the war to acquire land and sites compulsorily at the values reigning immediately
before the outbreak of the hostilities. Special provision has been made in the War Damages Act,
1941, for the appointment of a War Damages Commission. This Commission is charged with the
duty of executing the provisions of the Act in relation to the making of payments in respect of
war damage to land and usual exercise of certain other functions. The Treasury usually make
regulations in relation to the -exercise of the Commission's powers. This Commission is one of
the most important that England has ever set up. By Section 7 of the Act, provision for securing
publicinterestin the making of payments subject to Treasury direction is stipulated. It provides
that where payments in respect of war damage are made, restoration or replacements shall be
executed in conformity with the public interests as respecting town and country planning, the
provision of housing accommodation, development of industry, services, agriculture,
preservation of amenities, consumption of supplies of building materials and other matters.
This important section has for its objective securing of public interest as a dominant
consideration in making payments. If these wide powers are fully realized, the Commissioner
will be able to exercise control of re-development in respect of blitzed areas and control over
obstructive property that has suffered substantial war damage. These powers will be exercised
in consultation with the Minister of Works and Buildings and allied Departments'.
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The information given indicates what the British Governmentis doing to secure better planning
during the war and post-war periods. In India, town planning, is still in its infancy and it has not
yet extended to the non-urban areas but is restricted to a few Presidency towns. The existing
legislation of the various Provincial Governments relating to town planning falls short of the
present-day requirements and is in need of considerable improvements to accelerate the
progress in this respect. It may however be found necessary in India in the post-war period to
regard town planning a nation-wide subject and it is hoped that when such a necessity arises,
we, engineers in India, will rise to the occasion and shall endeavour to develop planning
schemes not only in respect of civic planning but also in respect of other activities on which the
prosperity and well-being of the country depends.

These are a few of the problems which require our serious attention and I hope that you will
interest yourselves in the suggestions I have made. It takes a bold person and a great deal of
courage to foretell what changes will occur in engineering after the war has been won, but there
is no doubt whatever that we engineers will have, as before, an immense influence in post-war.
reconstruction. It is true that to-day the technical mind has turned its ability from creation to
destruction, but this diversion is only temporary and it will not destroy the creative genius of
the engineer for creating useful things for mankind with a view to give added comforts,
convenience and luxury to modern day living. His enthusiasm and devotion to public service
will survive and he will again play his proper partin the world progress.
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Mr NV Modak—a Brief Profile

The Council have elected Mr. N. V. Modak as President of the Institution of Engineers (India) for the

year 1941. Receiving his early training in the Government High School, and Fergusson College, Mr.
Modak joined the College of Engineering, Poona and received his B.E. (Civil) of the Bombay
University in 1911. He then served the Bombay Government until 1918, when he was offer ed a State
Technical Scholarship for special work in Municipal and Sanitary Engineering. Mr. Modak
proceeded to England and for major portion of his work was associated with the Corporation of
Hastings. On his return to India he was appointed as an Executive Engineer in the Indian Service of
Railway Engineers and posted to G.1.P. Railway as Sanitary Engineer. Subsequently his services were
requisitioned by the B.B. & C.I. Railway as a Consulting Engineer to prepare a Sewerage Scheme for
their Dohad Station. Since 1930 he has been with the Bombay Municipality first as Deputy City
Engineer and then Hydraulic Engineer and in 1934 he was promoted to the responsible position of
City Engineer to the Bombay Municipal Corporation. His activities in the promotion of engineering
profession have been very wide and extensive. He has been past Chairman of the Bombay Centre of
the Institution of Engineers (India), past President of the Bombay Engineering Congress and a
Government delegate to the Indian Roads Congress. He is a Fellow of the Bombay University, a
member of its Syndicate and Dean of the Faculty of Engineering. He is also a member of the Advisory
Committee of the Poona Engineering College and of the Governing Board of the Victoria Jubilee
Technical Institute, Bombay, a member of the Institution of Civil Engineers and the Institution of
Municipal and County Engineers, London, and a Fellow of the Royal Sanitary Institute of London.
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Sir Lakshmi Pati Misra
Esq., B.Sc. (Alld.)., C.E. (Roorkee)
General Manager. B. & A. Railway.

President 1942-43

Presidential Address

Gentlemen,

I feel deeply grateful to you for this honour—the greatest in the hands of, the Engineers in India
to confer on a fellow worker. Little did I expect when I entered the portals of the Thomason
Engineering College — my alma mater— at Roorkee in October, 1907, about 351/, years back,
thatI shall be called upon in course of my work, to fill this chair and shoulder its responsibilities,
for great as the honour is, the responsibilities of this office, even in normal conditions, are
greater still, and have increased much more in this period of stress caused by the greatest
conflagration in human history — the present world war. Perhaps you remember that the last
war was called by a great statesman as an engineer's war. If this remark was true then, it applies
with greater force to the present conflict. The aeroplanes, the tanks, the wireless, the
submarines, the anti-aircraft devices and above all, the general mechanization of the fighting
forces, are the product of the engineer's brain. All these have been I much more highly
developed, and are now being put to much greater use and test than in the last war.

2. Cynics might say that it is an achievement of which engineers need hardly be proud and that
the occasion should be one for depression-if not shame-at the destruction caused by their
inventions. Gentlemen, I feel certain that to such a baseless charge, the engineer must
emphatically say "No". It is his function to design and construct; the use to be made of his
inventions is essentially outside his domain. After all, knowledge is Nature's armoury. The
engineer picks out of it instruments which can be used both for destruction and progress, to
alleviate and also to increase human sufferings. The use being made of the engineers'
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achievements in this war is more a reflection on the ideals and not on the scientific
developments of the age. The moral growth of man has failed to keep pace with the growth of
science, with the result that there is maladjustment, and what was intended to make the world a
better place to live in, is being harnessed to produce just the opposite effect. We should,
however, have the satisfaction that engineers, on our side, are contributing most to stem the tide
which, at one time, threatened to engulf—1I should say, very nearly engulfed —all that man had
valued and held dear in life. If, in the struggle ahead, the task before the engineers in the allied
countries is severe, I can assure you, it will be severer for the engineers in India, because of its
backwardnessin industrial developments.

3. India is making a colossal effort to provide the sinews of war — machinery, munitions,
equipment, roads, bridges, etc.—on a scale it never produced before. The engineer in India has
not the resources of great industries to help him with tools and plant and material of the right
type, available to his confreres in more advanced countries. War requirements are, on the other
hand, of too pressing an urgency to await the arrival of material and plant of the right
specification. From the point of view of the 'Forces', so long as the article or the structure, even if
improvised, serves the purpose itis made for, the user is satisfied and the engineer has achieved
his object, for it is the product that matters and not so much the technique employed in
production. Improvisation should, therefore, be the motto of engineers engaged directly or
indirectly in the gigantic effort which the country is making to help the Army in India in fighting
and the industry in the supply of munitions and equipment. The engineer must improvise at
each stage of production; the greater the improvisation, the greater will be the success of his
war effort. Associated with a Railway in the war zone, I can tell you from my experience how
improvisation has paid and will continue to pay if practised with discrimination. I have to
emphasize this aspect of the engineering technique in war-time, for we must remember that in
the present age no institution can hope to flourish, or even survive, unless it is based on service
to society. Itis by the service rendered that we shall be judged. We must, therefore, take stock in
the work before us of the material and resources available, and continue to improvise to the best
of our-abilities, so as to increase the general War effort to the maximum. In fact, even after
victory has come-and you many rest assured that it shall in the fullness of time-improvisation
shall always remain one of the most essential factors contributing to an engineer's success.
There s, therefore, nothinglostand much gained by making a habit of it now.

4. Gentlemen, concentrate as we all must with all our resources and energies on the immediate
war problems before us, it hardly behoves an Institution like ours, which exists to foster a
healthy advancement of engineering in the country, to remain indifferent to any adverse forces
crippling the service to society expected of the engineer. Basic essentials for the well-being and
well-doing of the engineering profession in the country must continue to receive the closest
attention of this Institution. This is all the more necessary, because peace problems for the
engineer are going to be no less complex or difficult than what he has to face in the war. The time
and consideration given to the improvements in the training and general equipment of the
engineer will never be inopportune, nor even Interfere to any appreciable extent with the war
effort. Those who have taken an interest in the problem are definitely of the opinion that the
engineering training given in the country, which is- after all the basis of an engineer's equipment
for his struggle in life, requires a thorough overhaul without which engineering in India will
never attain that healthy growth so essential for its service to society.

5. The majority of the past Presidents of this Institution have touched on this question in one
form or other in their addresses, and have stressed the need for doing something soon to
improve matters, but very little has been accomplished so far. It behoves us even in the war-time
to remove, or atleast relax, where possible, the shackles which are cramping the profession. An
engineer has been defined to be a man who can do for one rupee what a fool can do for two. The
basis of this definition is not far to seek. An engineer gets accustomed both by training and
practice to design and plan ahead, and thus increase efficiency and reduce waste to the

The Institution of Bngineers (Jndia)



(e A% A
3 8,

( A

The Legacy

minimum in all he does. It seems to me an irony of fate that the planning and designing, which
become by habit a second nature to an engineer, are conspicuous by their absence in the
education and training given to engineers in India. No one can look at the institutions providing
engineering or allied education in the country, without being struck by the lack of co-ordination
between the industry or the profession to be served and the institution training students for this
service.

6. The old established institutions imparting education in engineering and allied subjects were
set up and financed by the Government, primarily to supply well-trained members for its
technical services. The original expectations have been fully realized. These institutions have
provided the public services with a band of trained engineers of whose achievements and
devotion to duty any country may be legitimately proud. It cannot, however, be denied that the
curricula prescribed, the training given and the general atmosphere in these institutions,
though excellent from the point of view of the requirements of Government Service, are
naturally different to what might be expected of technical institutions whose very existence
depended on their satisfactorily meeting the growing needs of the profession or the industry
they were supposed to be training their students for. Very little has been done in these colleges
to foster the growth of, or establish intimate contact with, the branch of the industry or the
profession concerned. The result is that throughout their long existence very few new ideas or
even leads in the technical practices have emerged from the premier technical institutions in
the country. I readily acknowledge that this is by no means the fault of the professors or teachers
in the institutions and that the best amongst us, if we found ourselves in those institutions,
would have done no better. It is also a fact that many among the professors could have done
much better than what professors of similar technical institutions have done in other countries,
if they had been given the lead. It is not even the fault of the Government, who found the money
and engaged expensive professors. What has been lacking is the ideal and consequently the
drive to make the training more practical and in keeping with the changing needs of the
profession or the industry served.

7.1n addition to the long-established institutions mentioned above, a number or other technical
institutions have come into existence partly financed by Government. Many of these too have
imparted education in an atmosphere of their own and have either done very little or have not
been in a position to interest or associate the industry or the profession in the technique of the
training of the students to be absorbed. The result has been a growing lack of co-ordination
between the requirements of the profession or industry and the training imparted; so much so
that many of the industries or firms, which could afford to do so, have started their own schools
or made their own arrangements for training boys for their service, frequently at considerable
expenditure to themselves and by duplicating some of the facilities of training already available
in Government schools. The industries or employers are, after all, not to blame for they expect
the recruit to render the service required, and if the training imparted is not, and cannot be,
improved up to their requirements, they must in sheer self-defence meet their needs either by
engaging persons with foreign training, or by training men locally at their own expense. The
vicious circle in which the profession or the industry to be served will not, or is at least not
enthusiastic to, absorb the technically trained men on the score of unsuitable training, and the
technical institutions complain that the boys trained by them are not being given the chance
they expect and deserve, must be broken at all costs, as it leads to waste of public funds over
technical education, waste of effort of the students and a growing ill-will through
unemploymentbetween the employers and the technically trained students.

8. A solution must be found. Unfortunately the evil is too deep-rooted to be easily eradicated.
The whole system requires a thorough overhaul. Any practical scheme devised must take into
accountand fitin the following 'obligatory points'—

(a) Provincial Autonomy under which education has become a Provincial responsibility.

(b) Increase in the number of engineering subjects in which training has to be given to meet the
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needs of newly established branches of engineering in the country.

(c) Inadequacy of funds available in the country for technical education, and consequent
necessity to tap new sources for financing this education.

(d) To get the best out of what funds are available or which can be made available for technical
education.

(e) The natural desire of the employers to employ recruits possessing the right technical
knowledge, both theoretical and practical.

9. Provincial Autonomy.— In regard to Provincial Autonomy, the position is that, except for a
few institutions fully or partly financed by the Central Government, education has become a
provincial responsibility and if the present trend is any guide, each province is expected to look
after itself and aspires to be as far as possible self-contained in educational matters, i.e., to have,
if it desires, its own University and technical institutions and to restrict students from other
provinces unless their governments are prepared to make direct and sometimes excessive,
financial contributions. The provinces vary greatly in size and in resources. Some of the smaller
ones have much smaller incomes than the gross earnings of an important Railway Station like
Howrah, and can hardly be expected to become self-contained in regard to technical schools.
Even in the case of big provinces, the demand for primary, secondary and general education in
their areas is such that it is doubtful if they will be able to provide, within a reasonable time, the
huge finances now required for developing technical education in all the branches of
engineering now established in the country, and even if they did succeed, provincial patriotism,
as it comes more and more into play, will place the smaller provinces at a serious disadvantage,
and will inevitably deprive students from these provinces of the benefits of the technical
education available in larger provinces. Such an arrangement will also result in duplication, in
adjoining provinces, of the same facilities at generally below the proper standard, and
inevitable increase in unemployment. In such circumstances, the chances of technical
education developing on right lines in autonomous provinces, big or small, will be seriously
compromised.

10. Some sort of central organization is, therefore, essential for co-ordinating the efforts of all
the agencies now financing technical education in India-the Central and Provincial
Governments, private enterprise or industrialists. One of my predecessors in this Chair
advocated the establishment of a Central Technical University controlled and financed by the
Government of India. Taking into consideration the fact that the Central Government is already
either partially or wholly financing a number of technical institutions in the provinces, the
suggestion, 'on the face of it, would appear to be a step in the right direction. In practice,
however, it is likely to lead to serious difficulties. The size of the country will render centralized
control ineffective and, to a large extent, inefficient. The Central University will have to be an
examining University for the whole of India, and as technical education develops in different
branches, one University financed by the Central Government may soon become too unwieldy
for all the provinces and for all branches of engineering. It will also tend to create among
provincial governments the feeling that the establishment of technical institutions, benefiting
professions or industries in the provinces was no longer their concern. A Central Technical
University should, therefore, be ruled out of consideration. It would probably be more practical
if, instead of taking over the whole responsibility for financing, administering and examining
technical institutions all over the country, the proposed central authority confine its attention
only to the following—

(a) To utilize to the best advantage the funds already spent on technical education all over
British India, i.e., to avoid unnecessary duplication of facilities for training students for the same
branch of engineering or industry in adjoining provinces mainly on grounds of provincial pride
or patriotism.

(b) To determine, in consultation with local government and industries, what new technical
institutions should be established and where, and what subjects are to be taughtin them.
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(c) To startnew and improve, the existing institutions; and to arrange for additional funds partly
from the industry or trade in whose interests the new technical institution is being brought into
existence and partly from the Central and local governments according to circumstances.

(d) Tolocate new technical institutions intended to serve a particular industry in the area where
the industry has developed, so as to ensure for the students a practical and intimate association
with their future sphere of work from the very beginning of their training.

(e) To give the industry some voice in determining the number of students to be trained and the
courses of studies in these institutions, so that the training imparted meets the requirements of
the industry,and unemploymentis reduced to the minimum possible in the circumstances.

(f) To encourage the industry to hand over its research to the institutions established for it.

(g) To organize courses in the technical institutions both for the Managerial and Foremen
classes and, where possible, for the workmen also by holding classes in shifts in the same
building.

(h) To make technical education cheap and, as far as possible, self-supporting for the students.

(i) To utilize the building and equipment, provided for technical institutions, for other
educational activities where possible, e.g. for night classes for workmen and others who care to
take advantage of them.

11. Funds.— In regard to funds, resources of both Central and local governments are limited.
Whatever is available is hardly likely to be sufficient in the near future to provide for training in
all technical subjects for which demand has arisen on account of the growth of new industries or
special branches of engineering. To meet this growing demand, itis only fair to get the industries
to share the financing of the technical training of their future employees in the form of a small
cess on their out-turn. They should, in return, be given a definite voice in determining the
courses of studies and training provided for the students they may be expected to absorb. Such
an arrangement will automatically ensure to students a course of practical and theoretical
training suited to the requirements of the industry they are being trained for and also
employment on completion of their training. In those branches of engineering or industrial
enterprises in which the Government is the sole employer, the technical department of the
Government will take the place of the industry, and shoulder its responsibilities and powers.

]2. Duplication. — We have at present a number of technical institutions teaching the same
subject and turning out students without any regard to demand. There should be a survey of the
requirements of each branch of engineering or industry, and the number of students to be
admitted to the institutions catering for it should bear some proportion to the actual
requirements of the industry. Overproduction should be reduced as far as possible.

13. Expensive Technical Education.— At present, technical education is very expensive. In the
long-established institutions referred to in paragraph 6, itis almost prohibitive and quite out of
proportion to the general standard of living in the country. As long as recruits from these
colleges were given high salaries in Government service, there might have been some
justification for raising their standard of living, but now that the students have mostly to look up
either to private enterprise or service in a private firm, the cost of education should be
considerably reduced. There is a certain amount of incongruity in accustoming a student to
spend Rs. 100/- to Rs. 110/- per mensem during his education and throwing him on the world
after his training to secure ajob of Rs.80/- or Rs. 90 /- per mensem. Cheapening of the education
will not only draw students from classes, which have special aptitude for engineering, but will
also enable the students to meet some portion of their expenses by taking up work in vacations.

14. Classes to be held in shifts.-Industries and workshops frequently work in shifts to get the
best out of their buildings, equipment, machinery, etc. provided. In the case of technical
institutions, costly buildings are erected, and if they happen to be utilized for four or five hours
out of twenty-four, it is considered a good achievement. The country is too poor and the
resources of the Government and public too limited to tolerate such a waste. There is no reason
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why classes should not be held in shifts. My immediate predecessor in the chair, in his brilliant
address, stressed the necessity of technical institutions training up Managerial and Foremen
classes. If the training imparted is given in shifts, it will be possible to utilize the same building
for both classes of students and atamuch less additional expenditure than would be required if.
separate buildings were provided for each class. In fact if classes are held in shifts, it may be
possible for some students of secondary schools simultaneously to take up some of the
elementary technical classes side by side with their secondary education, it will be a saving in
time for them, as technical education has to be imparted in India in a foreign language and our
boys have firstto acquire a certain standard of proficiency in that language. Technical education
has therefore to start in India two or three years later than in other countries. If a technical
institution starts night classes, it will be possible for some of the students, undertaking
secondary education, to take advantage of the night or evening classes and save the time spent
inlearning the elements of technical education in the first year of the course.

16. In regard to labourers, the present position in the majority of cases is once a labourer,
always alabourer. This could hardly be called a satisfactory arrangement or in the best interest
of the industry. In course of my experience I have met intelligent labourers who could, with a
little training and opportunity, have acquitted themselves creditably in very much higher posts,
but had to be kept out of them for want of education and remained where they started. [ was
much struck in course of my travels in Germany by the law under which all employers,
employing more than a certain number of men, had to provide night schools for them, and to
encourage attendance in night classes by payment of special bonuses for passing certain
examinations or acquiring a particular standard of efficiency. Some general education or
vocational training should be provided for labourers in each industry in order to give those,
aspiring to rise high, a chance to do so. Such an arrangement would give opportunities to the
more ambitious and intelligent among our workmen and will, to a very great extent, take the
sting out of the present discontent and agitation against the employers. After all it is not every
labourer who wants to get to the top or feels a grievance because he has not done so, and if those
who aspire and are deserving are given a chance to rise to higher posts, much of the present
discontent will automatically disappear.

16.Inshort, the scheme placed before you envisages a Central Regulating Authority for—

(a) rationalizing technical education all over British India by co-ordinating the facilities for
such education already provided by the Central and Provincial Governments and industries
established in the country;

(b) re-organizing the courses of studies in the existing institutions with a view to obtaining the
maximum out of the funds and equipment provided;

(c) arranging funds for and establishing new institutions solely from the point of view of the
requirements of the industries to be served and independently of provincial patriotism or
prejudice;

(d) enlisting active association of the industries with the existing or new institutions built for
serving them, and securing therein a type of training suited to actual requirements;

(e) regulating the number of admissions to institutions under its control in accordance with the
demand, existing or expected, and thus avoiding overproduction and unemployment;

(f) leaving the question of examinations and day-to-day administration of the technical
institutions to the provinces and the industries concerned.

17. How the Central Regulating Authority is to exercise the functions mentioned above, what
machinery is to be set up and what statutory powers are to be given to it to enable it to function
satisfactorily are all points of detail which will have to be closely studied by the Central
Government in consultation with the provinces and the various industries for whose growth
the development of suitable technical education has become a vital necessity. These are
obviously matters on which there is bound to be an acute difference of opinion between the
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Central and local governments and the industry. [ hope I am voicing your feelings if | say that if
the Central or local governments want any information from or wish to take advantage of the
experience of this Institution, it shall be readily given. What is required is a preliminary survey
to collect the data in regard to the funds spent, the number of students trained and annually
absorbed, the accommodation and equipment available in the technical schools in the country,
how far they can be expanded to embrace other activities, and the requirements of the new
industries to be served. Once this information has been collected, it will be time for the Central
Government to consider the statutory powers to be given to the proposed Central Regulating
Authority.

18. After consulting a number of persons, whose opinion should count in such matters, the
following rough scheme is being put forward merely to give you a general idea of the machinery
which will have to be set up for fostering the growth of technical education on the lines indicated
inthe previous paragraphs.

(a) Each industry, whose development has reached a stage at which its growth depends on the
provision of adequate technical education in the country, should have an officer of the Central
Government, an Inspector or a Superintendent or a Controller, for looking after the technical
college or colleges established or to be established to serve this particular industry. He should
be assisted by a Board of Control, consisting of two representatives of the industry and two
nominees of thelocal government, preferably of their Industrial and Educational Departments.

(b) The authority at the centre should be vested in a Chief Controller or Inspector assisted by a
similar Board consisting of representatives of the provinces and the branches of the
engineering to be catered for.

(c) The Central Authority should be responsible for examining the proposals for new
institutions, finding funds for those approved and generally laying down the broad lines of
policy for the guidance of the provincial colleges working under its guidance.

(d) The funds available for technical education in the Provincial and Central budgets, or spent by
industries should all be taken over by the Central Authority and pooled. They will be increased
by aspecial cess on the out-turn of the industry or industries to be served.

In short, the function of the Central Board will be—

(i) to determine what subjects will be taught in the existing institutions:

(ii) to determine what new technical institutions are to be started and where they are to be
located;

(iii) to allot funds for those to be started and for improving those in existence:

The Provincial Boards will control, under the guidance of their respective Inspectors,

(i) the curricula: and the day-to-day administration of the technical institutions set up;

(ii) the question of affiliation with local Universities; and

(iii) the practical training of the students in the industries to be served, which must be made
obligatory under the law.

19. Gentlemen, the above is only a skeleton scheme put up for your consideration. Like most of
my predecessors in this chair I do feel strongly that something must be done. Unless something
is done soon to rationalize engineering or technical education and training, the industries now
developing all round will fail to keep their head above water in the deluge of competition which
mustinevitably follow the cessation of hostilities. The country is not rich, nor developed enough
to permit waste of either funds or effort. Its needs are growing and must be catered for.
Efficiency must, therefore, be our watchword, whether in the actual practice of the profession or

in the early training of the engineer. In fact without efficiency in training, it would become
difficultto ensure itin practice afterwards.
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Mr T R Sneyd-Kynnersley
Esq., C.B.E, M.C, A.C.G.1, M.Inst. C.E.,, M.1.Struct.E., M.LE. (India)
Chief Engineer, The Concrete Association of India

President 1944

Presidential Address

Gentlemen, In the first place I should like to express my gratitude to the Council of this
Institution for electing me as President for the ensuing year and thank you all most sincerely for
the great compliment which this implies. I can assure you that I shall try to carry out the duties
of this high office to the best of my ability and I feel certain that I shall have the assistance and
collaboration of the whole Institution. in my task. We are passing through days of great strain to
everyone, butit seems quite certain that we have passed the turning point in this world-shaking
war and that the sands are rapidly running out for the enemies of civilization. We should not,
however, be content to wait quietly while the Armies, Navies and Air Forces of the Allies are
doing their job. We must set our minds and energies to the task which confronts us at the
moment. We must first put our own house I in order in readiness for the task which lies ahead,
and we must give all possible assistance in planning for the development of India, for just as this
Wer is an Engineers' War, so should the ensuing peace be an Engineers' peace. Much has been
said about Post-War Reconstruction, and the Government of India and the Provincial
Governments are already tackling the work of planning, but no reconstruction can take place
without Engineers, and if we have a hand, as we must, in this momentous work we must also
realize thatit carries with it great responsibilities.

H.E. The Viceroy's Statement

In opening the Indian Science Congress recently, H.E. the Viceroy made the following
statement:-
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"If India is to play the part in the world to which her size, her population, her history and her
position entitle her, she too must make every possible use of scientific advancement.

Her contributions to science have always been on the side of peace and progress. She has
everything to gain by combining modern science with her old culture. Her traditional outlook
should enable her to make an increasingly fine and characteristic contribution to natural
knowledge.”

President Roosevelt

I'would also like to quote the great President of the United States of America, Mr. Roosevelt, who
recently issued a New Year message to the people of the United Nations to pledge their
determination to continue war -time co-operation in the days of peace :-

"We are on the offensive. The walls are closing in remorselessly on our enemies. Our armed
forces are gathering for new and greater assaults which will bring about the downfall of the Axis
aggressors. The United Nations are giving attention also to a different kind of struggle which
must follow the military phases-the struggle against disease, malnutrition, unemployment and
many other forms of economic and social distress. As we look towards the tremendous tasks
ahead let us pledge ourselves that this co-operation shall continue both for winning the final
victory on the battlefield and for establishing an international organization of all peace-loving
nations to maintain peace and security in the generations to come."

Inthese great words expressing hope for a better future we can surely find inspiration.
Inow propose to touch briefly on a few matters most concerning ourselves.
Administration

In the 24 years of its existence this Institution has undoubtedly done useful work; it has created
aname foritselfand is being recognized more and more by Governmentand the Public.

It has now 8 centres and its membership, which stands at about 1,900 to-day, is increasing,
though slowly. Associations of Engineers outside its fold are being gradually merged into it, e.g.,
the Bombay Engineering Congress-with its distinguished record of 29 years of useful service.
This, [ feel sure you will agree, is a healthy sign.

There are still many Provinces which are without centres of their own.

We must move with the rapidly changing conditions of to-day. At present too much of our time
would seem to be taken up with routine administration and not enough with constructive
effort; to use an old expression, we run the risk of not seeing the wood for the trees.

Centres can take the initiative in many ways, such as:-

() Procuring their own buildings.

(2) Making a census of Engineering establishments and finding out qualified Engineers who are
eligible for corporate membership and who are notyetin our Institution.

(3) Holding paper meetings in up-country stations in addition to those atheadquarters.

(4) Appointing sub-committees and seeing that they work.

(5) Collecting valuable articles for our Journal.

[look forward to the day when all important matters relating to Engineering in this country are
naturally and automatically referred to this Body-with Public Service and other Commissions
taking the Institution more into their confidence. In this connection [ would again put forward
the suggestion made in the past by former Presidents that all Centres make a point of seeing that
no engineer of proved merit and experience be allowed to stay outside the Institution's fold. It is
quality we ought to seek after rather than quantity, and we must ask ourselves why there are
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senior and well-known engineers occupying high positions who do not yet consider it
incumbent upon themselves to join the ranks of the one Engineering Institution in India which
holds the Royal Charter granted by the King Emperor himself.

Economy necessary

There is an increasing need for economy in the spending of our funds. If we are to have a strong
centre and a first class Technical Secretary, Provincial Centres must spend less or contribute a
partoftheir own finances.

Membership in a technical society offers an engineer a good opportunity to keep in touch with
the investigations and opinions of leaders in his chosen fields of specialization, thereby
supplementing his own knowledge by the experience of others. Such membership also provides
an opportunity to gain knowledge of developments in closely related fields of engineering.

Membership alone however will not get an engineer anywhere; he must be a worker as well. In
his younger days, his work will be chiefly that of a student, but as he grows older he will be able
to contribute his research or experience. Unless those who are marking up progress in
engineering do participate in this way I technical societies can be of little service to the
profession. Only by each individual doing his part can there be advancement adequate to keep
pace with the developments that are rapidly changing the engineering horizon. It is essential
that engineers pledge their wholehearted support to their profession and take a more active
partinits technical Societies.

Registration of Engineers

The next point that [ want to touch on is the registration of engineers. It seems to me most
important that engineers should protect their interests in every way possible. Doctors,
Accountants, Lawyers and Architects seem to have succeeded in looking after their own
interests very much better than Engineers and I think it is high time that we did something
about it both for our own advantage and that of the public. After the war new industries will be
started and thousands of new buildings will be constructed; in many cases these will be of a
complicated nature demanding the closest possible association of Architects, Engineers and
Builders. I have seen it suggested in the English papers that every firm connected with building
should have partners connected with both the Architectural and Engineering professions and
that all new entrants should be required to pass a statutory examination ensuring that they
possess sufficient basic knowledge of their trade to enable the community to feel safe in giving
them a reasonably free hand in complying with the structural demands of the building laws. In
this country there would probably have to be two grades of statutory examination but this
should notbe aninsuperable difficulty.

Revised Building Bye-laws

The recent disaster to a five-stories building in Bombay serves to remind us of the necessity of
taking every possible precaution to see that such a thing will not happen again. There seems to
be a very definite need for revised building bye-laws throughout the country, but these must
take into consideration the enormous advance in the manufacture of structural building
materials and methods which have developed recently. If on the one hand no building could be
put up without the signature of a Chartered Engineer and if a code of payment for work done
could be agreed upon, we should be taking a great step forward. Other professions have
managed to look after themselves in this manner and I fail to see why we should not do the same,
and this Body should see that such areformis carried through.

Many of us feel that the word 'Engineer’ is too vague, covering as it does such a vast field of
human endeavour and describing grades of people as far apart as the humble mechanic and the
ChiefEngineer of a greatrailway orirrigation project.
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Chartered Engineers

We have the term 'Chartered Engineer' but how many of us use it! It does not slide off the tongue
in the same way as Chartered Accountant. Why not! Why should not this parent body encourage
everyone of its members to style himself as a Chartered Engineer on every possible occasion so
that in due course the expression will be synonymous with a man who is properly qualified in
the' particular branch of the profession to which he belongs, whether he be a Civil, Mechanical,
Electrical or Chemical Engineer. We must never lose sight of the fact that our Institution must
look after the needs of all.

I now propose to touch upon certain points brought out by previous Presidents in the last few
years, as continuity is of greatimportance.

Public Affairs

One feature that appears to be pre-eminent is the necessity for engineers to take more active
interest in public affairs generally; that is, engineers who have the time, either by virtue of
having retired from their profession or otherwise, should do all they can by articles, letters to
the press, etc., to educate the public in the economic value of sound engineering. Erroneous
statements regarding engineers should be challenged and the welfare of the profession as a
whole fostered. The interdependence of the Engineer, the Architect, the Physicist, and the
Chemist should be stressed. Syllabi as applied to engineers in schools and colleges should be
watched constantly and kept up-to-date. Education of engineers should be put on a proper basis
and should include the elements of Civics and Psychology. For this purpose a permanent
Educational Committee, who really have time to work and pull their weight, should be a living
feature of this Institution.

Selection of young men

Mr. Modak jn his address in 1941 referred to catching the young men of the country in the
kindergarten stage. There is no doubt that many boys are pushed into engineering by their
parents without due regard for the natural aptitude of the boy himself. Boys should be selected
for an engineering career just as they are for the Navy, and only when they appear to have a
natural bent for the profession should they be encouraged to proceed.

Consideration should be given to the "Sandwich System" (as compared with the "Co-operative
System") which is being developed in the United States of America, courses being arranged in
such a way that the practical problems arising in the workshop are dealt with from the
theoretical standpoint in the classroom immediately in the succeeding week. That is to s-ay,
theoretical instruction is planned with a view to helping a student to accomplish his practical
taskmore quickly and efficiently and at the same time with a more perfect understanding.

Raja Jwala Prasad, in his Presidential Address before this Institution in 1932, suggested the
formation of an All-India Engineering and Industrial University wherein all the Engineering and
Industrial courses should co-operate in training the youth for the material and economic uplift
of our country. He further said "We may be good irrigation, building or railway engineers but we
are yet far behind in other important branches such as marine, agricultural, aerial, military,
electrical and mechanical engineering." I fear these strictures are very nearly as true today as
they were 12 years ago.

In selecting the aspirant to Engineering degrees you can either sum him up by three or four
days' intensive examination by written papers or you can judge by the reports on his work
taking into consideration the aggregate total of marks scored over 3 or 4 years. Surely the latter
is a far better test of the man himself and how he can be expected to use his brain and the
knowledge he has acquired. Many people can cram for an examination who turn out to be quite
useless as practical men. I would support Mr. Modak's suggestion to press for more Research
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Laboratories and the development of Polytechnic Institutions, which are essential, as they train
the foreman type which is almost as important as the managerial or research type. After an
initial grounding, each boy should strike out on the lines that suit him best, for, without personal
interestin his work, no man can get to the top or succeed in life.

Lack of coordination

Our retiring President, Mr. Misra, brought out the defects in our educational system in his
Presidential Address and was of the opinion that engineering training in this country requires a
thorough overhaul; there appears to be lack of co-ordination between our profession, the
industry and the young men who will be the Engineers of to-morrow.

The Industries that can afford it have been forced to provide their own schools and make their
own arrangements for training boys for their service. This is surely far from satisfactory. Mr.
Sargent's carefully devised scheme of education deserves all possible support, for without
education there can be no progress.

I think that the Institution should take a more active interest in the development of technical
education for Indian Industry on a National basis and should consider a National Certificate
Scheme, specially in Mechanical and Electrical Engineering, Better arrangements for the
training of students by the extension of pupilage and apprenticeship also need very early
consideration, and in this connection we must work for the closest possible co-operation
between Government, this Institution and the Engineering Industry.

The tasks before us
Letus now turn to the immediate present ami to some of the manifold tasks which lie before us.
Agriculture and Industry

In a short address of this kind, it is obviously impossible to do more than touch upon the
multifarious activities of the engineer in the post-war period in a country which is said to
contain one-fifth part of the humanrace.

Quoting from "The Wealth of India" by Professors Wadia and Joshi:-

"72 per cent of the population is dependent on agriculture; the co-ordination of occupations
which once existed to a large extent, which distributes the population between those who
produce the raw materials and food, those who transform these materials into manufactured
commodities, and those who exchange and circulate them, has now given place to an economic
organization in which the large majority are dependent on the single and somewhat precarious
resource of agriculture. In this ruralisation is to be sought the ground of Indian poverty.

we e e nAs long ago as 1880 the Famine Commission clearly grasped the fundamental economic
issues at stake when it pointed out that the only remedy for the recurring disasters of famine
was the rapid industrialisation of the country, providing diversified employments to the
people.”

H.E. Sir John Colville, Governor of Bombay, while opening the Sixth Agricultural and Cattle Show
atNadiad on January the 12th, said:-

"ltis the welfare of the cultivators and the welfare of the people living on the land in India which
counts for so much and unless their welfare is ensured and the standard of living improved,
there can be noreal progress in this country.”

Food Supply and the Engineer

Can Engineers help to grow more food? Of course they can and they should. The agriculturist
depends very largely on the engineer for making his machinery, pumps, ploughs, graders and so

The Institution of Bngineers (Jndia)



The Legacy

forth. He must be instructed in the working and proper maintenance of these machines. The
engineer, by building more roads, must help the farmer get his produce to market. He must
build' his silos, wells, cow houses and the many adjuncts to the farm which the average farmerin
Europe and America considers indispensable. He must assist in schemes for stopping erosion
and de-forestation which are ruining parts of the country.

In this connection I quote Dr. R. Maclagan Gorrie, who, in his paper read before the Crops and
Soils Wing of the Imperial Council of Agricultural Research, made the following points:

Co-operation, said Dr. Gorrie, would be needed after the war between Army Units with very
large forces of men trained to tractor driving. Their road graders and other earth-moving
machinery could be used and lent to Provincial Governments for definite projects in districts
which have appreciable numbers of demobilised men returning to them. Much of the
realignment of sloping lands could be done by bull-dozers and road graders. The only other
machinery required would be trailer ploughs capable of sub-soil ploughing. These could readily
be made up in local workshops copying the type already in use in Patiala State but the tractor
power could be provided by Bren Carriers if tractors were notavailable.

The manual labour required to accompany and supplement the tractor work could be provided
by the demobilised men themselves working in district Pioner companies which would retain
each man's services until his homestead was rendered fit for occupation, but which would
constitute a permanent activity as an auxiliary unit. Proposals along these lines have already
been submitted by Colonel Sir Dashwood Strettell as part of his Resettlement and
Reconstruction programme, but with the main emphasis placed upon road making, with a
policy of making village roads feeders to the railways rather than in competition with them.

When men from the Services are being re-absorbed into civil life, engineers must not be
forgotten, as, from their training, they are eminently fitted to. deal with reconstruction in its
many forms.

Irrigation

The total land under caltivation in India is about 270 million acres of which only 52 million acres
—or approximately 20 per cent—are irrigated. Whereas Sind is lucky enough to have 73.7 per
centofits cultivated area irrigated, the Punjab has 44.1 per cent, Hyderabad 6.9 per cent, Bengal
6.2 per cent, C. P.and Berar 4.2 per cent and Bombay only 3.9 per cent. This matter was referred
to in Mr. C. E. Preston's illuminating address to the Hyderabad Branch of this Institution on
Decemberthe 11th, 1943, which is well worth studying.

There are approximately 50 lakhs more people added to the population of this country each
year. Think what this means to an already poor country.

Birth control, advocated by many, is not I think an engineer's job but it is our job to concern
ourselves with vital statistics and to help the powers that be to cope with what is undoubtedly
happening in this country, namely, a rapid increase in population without an apparent
correspondingincrease in food and amenities oflife.

The farmer in this country is desperately poor,; he cannot afford the means to become efficient.
Surely no greater work can lie before Government than active assistance in helping him tide
over the period when he is being taught to become more efficient.

Soil, which isimpoverished, mustbe recuperated by scientific methods.
Fragmented holdings must be worked as large units for which legislation will be necessary.

There are agricultural colleges and scientists who know what should be done, but it cannot be
done without “pump priming”.
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If we spent one-tenth part of what we have to spend in war on the work of making India more
prosperous, we should reap such harvests from every form of human progress that the present
poverty-ridden, under-fed millions would provide ample repayment and instead of famine and
distress we should have prosperity, contentment and work for all.

Crops cannot be grown without water and cannot be moved where they are wanted without
suitable means, so the fundamental issues resolve themselves into more irrigation and more
and better communications.

Most Provincial Governments are alive to the need for further irrigation schemes and there are
many well-trained engineers who can very well cope with this work. There are also many
trained railway engineers under properly organised control who have shown by their work in
thelast 4 years how capable they are. Navigable waterways and the movement of goods by river
craftand by coastal streamers and sailing craft are fairly well advanced and in the hands of men
who know their job. But when we come to roads, what a sorrowful picture this country
presents!

Roads

How vital roads are in time of war, was illustrated by the grievous lack of them in the recent
campaigns of Malaya, Burma and Libya, rendering it impossible to concentrate our limited
weight of men and metal in the right place at the right moment.

China would not now be so isolated as she is if road and rail links between India and Burma had
been forged as a precaution againstan interruption of our sea communications.

It is easy to be wise after the event but surely the tragedies of 1941 should have taught us a
lesson we must never forget.

At last, however, with the increasing interest recently shown by His Excellency the Viceroy, the
Government of India and the Provincial Governments, it really looks as if the making of good
roads is going to be put on a sound footing, and we as engineers must be ready for this
development.

Ifroad engineering in this country had been studied and planned in the same way as in America
and many other countries of the West, we should have nothing to fear, but this is not so; and it is
high time that young engineers were encouraged to specialise along modern scientific lines
connected with construction and maintenance of all kinds of roads.

This is the psychological moment. Let us no longer think of road engineering in terms of the
steam roller, the red flag and the maistry. Communications must be driven through to the
uttermost ends of the country, to the most out-of-the way villages, for nothing short of
penetration by roads to the recesses of this vast country can bring prosperity to the 750,000
villages which form the homes of the great majority of the people.

How can education and better health spread without communications? The education of the
masses must be the goal sought after before we can even begin to think of the thousands of
benefits which a civilised country should consider as the right of every man, woman and child.
Let us learn to walk before we can run. There must be vast power-schemes with a net-work of
high-tension wires bringing the benefits of cheap electricity to every village home. and cheap
current to drive the water pumps which will bring life to the thirsty soil, so we must get on with
roads without further loss of time. Travelling, Libraries, Cinemas, Radios and all modern
amenities which practically every member of the American public enjoys may be brought to the
millions of the people of this country only through better communications.

Educationists believe that the radio is one of the best and cheapest forms of bringing
enlightenment and knowledge to the vast masses of India, but battery sets must be ruled out on
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the score of expense and the real development of radio education must depend 'on the advent of
electric current to rural India.

Industrialization

Any scheme of public works in India must embrace the employment of large sums of capital in
constructing roads and railways and in developing power. They are necessary to mitigate
industrial fluctuations; but they also ensure a sound basis for industrialization, for industries
will always follow transport facilities.

When these come and education spreads, industrialization of the country will be the natural
corollary and with the development of the manifold riches and mineral wealth of the soil will
come the dawn of a new era of happiness and prosperity, and perhaps with these things the end
of political strife, poverty and discontent.

Buildings.
Now let us consider the structural side of our profession in so farasitimpinges on housing.

After the war there will be a serious shortage of trained manpower and materials and we shall
probably have to improvise from all available resources. As already mentioned, building bye-
laws must be brought up-to-date and rule-ofthumb methods so prevalent in this country must
be gradually discarded in favour of more scientific designing. Lightness ought to be the watch-
word of the house designer; for years, we have been used to building structures which not only
put unnecessary weight on foundations but also on the lower floors' which have to carry the
weight of the rest of the building. Reinforced concrete frame houses are becoming popular, but
owing to the scarcity of steel and cement during the war, there has been a great set-back in
building and there will be enormous lee-way to make up. It is time that the authorities
concerned got down to serious planning not only in general terms but in actual type
specifications so that work can be putin hand, the moment materials are available.

Modern science should play a far greater partin the design of buildings. Future codes of practice
must consider A.R.P. safety measures, fire resistance and hygiene, the introduction of new
materials should be encouraged, designs should be standardized and simplified. The time taken
for authorities to give approval to plans mustbe minimized.

New materials and Processes.

0ld process should give way to new. Riveting must give way to welding. Heavy materials must
give way to light ones. The science of plastic will enter into our post-war designs and glass,
pressed fibre, insulating boards, hollow block construction, etc.,, must all play their part.
Engineers, Architects, Plumbers and Artists must all work together. Beauty should not be
sacrificed entirely to utility, and all should combine to bring about happier and healthier living
conditions.

Woman Architects.

There ought to be more women Architects to help in designing our homes as they naturally have
a more intimate knowledge of what is really wanted. Air conditioning will form an important
feature in the houses of to-morrow, but designs must be completed at the start and not slung
together in a haphazard manner with a thousand and one after-thoughts, as is so common at
present.

Overcrowding

It is said that three-fourths of the population of the enormous city of Bombay live in single
rooms with more than 4 people in each. This kind of overcrowding must bring disease and
misery inits train.
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The enormous improvement in aeroplanes induced by the war must make us realize that we are
entering upon an aeroplane age when practically all first-class passenger traffic will go by air.

In Town Planning we shall have to think, not only of parking places for cars, but also landing
places for helicopters, for the day is not far off when business men and others Will be able to live
in pleasant surroundings far away from. their offices. They will fly every morning to landing
grounds as near the city as possible, fold their wings and drive to their respective places of
business. These are not dreams of a far distant future, they should be everyday occurrences
within a few years of the end of the war.

Post-war planning

Finally we come to the all-pervading topic of post-war planning. Quoting from "Planned
Economy for India" by Sir M. Visveswaraya:

"A body with a Plan, however much we may dislike it for particular reasons, is preferable to a
group sauntering down the road complaining of the economic weather and wondering when
the fain will stop.”

"To solve our problems, the ideals of sacrifice, surrender and service should be accepted in the
place of mere individual gain, personal profitand single objective."

Planning means Organization. In England they are talking of a Four Year Plan. Why should India
riot have its Four Year Plan or even a [5-year plan? Objectives must be defined, in peace-time as
in war. In war-time life is hard. We all have to work longer hours and in less confort, but things
get done, and the common object is achieved, mainly through collective effort, determination
and the fact of having a goal at which to aim.

In peace-time there is no common goal, and very little discipline. Most people think and work
only for their families and themselves. There is a minimum of co-operation, with the ensuing
confusion and disorder which we are so used to. If we have a long term Plan and if everyone
works for it as we work in war, the Plan will stand some chance of achievement. If we go on
working separately-each one for himself-with no common Plan, the results are bound to be
unsatisfactory..

Comparable with India is Russia, where her enormous size renders the question of
communication one of the utmostimportance.

Nearly 70,000 miles of inland waterways are classed as navigable; there are 50,000 miles of
railway as compared with 41,000 in this country. Regular air routes cover somethinglike 30,000
miles. She has worked on a series of 5-year plans of which the main objectives have been
industrialization to make her a self-sufficient economic unit and the redistribution of her
industry in such a way as to locate the great enterprises in places where power, (coal, oil, water
or peat) are available. Where abundant supplies of raw material particularly heavy and bulky
raw material-exist, she has utilized to the full her labour resources in different parts of the
country.

Russia, after the last war, was an impoverished and stricken country. In 1928, they started the
first of their Five Year Plans. By concentrating on these, they were able to create a new
Civilization in which everyone participated. New industries and properly planned towns carne
into existence. Agriculture was revolutionized by modern methods using large quantities of
tractors and machines of every kind. The arts and sciences of civilization and organized
development gradually took hold on a mighty people, so that when the testing time carne, and
Russia had to fight the greatest army the world had ever seen, she was strong enough to do so.

India in many ways, with her vast population and only partially cultivated lands, can be
compared with the Russia of 20 years ago. Organized planning appears to be our only hope, and
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thisis the psychological opportunity which, if not grasped now, may be lost for years to come.. In
this connection we are reminded of "A Plan of Economic Development for India" produced
recently by eight leading industrialists and economists of India. It aims at a 15-year plan of
developmentata cost of Rs. 10,000 crores, of which industry, communications and housing will
absorb about three-fourths. Here is an enormous field for engineers in which the Institution can
playa useful part

Tennessee Valley Authority (TVA)

There will be so much planning on a large scale after the war that this country cannot afford to
neglect the experience gained in 10 years' work on the world's boldest venture in regional
reconstruction. [ refer to the Tennessee Valley Authority. The scheme covers an area nearly the
size of the Punjab. The Tennessee Valley used to be known as one of the most depressed areas of
the United States. Its disastrous condition was due to reckless exploitation by early settlers. The
soil was barren, the woods had been cut down. The rivers constantly broke out in enormous
floods. So TVA began its work of water control. Huge dams were built, lakes created and vast
hydro-electric plants established, while concurrently a network of research was flung across
the whole area. State universities and colleges helped to survey itand to recover prosperity. Soil
regeneration, afforestation, malaria control and the like were tackled scientifically. National
parks were created, tourism developed, cultural and educational activities started and
promoted. All this TVA regards as part of the regional planning authority's job. Too many people
still think of planning in terms of advisory town-planning committees without the executive
power necessary for drawing up schemes for urban and district councils. There is no object
lesson anywhere so convincing of the possibilities judiciously and democratically applied to
regional planning as TVA.

It must not be thought that the TVA scheme went through without hostility. Hostility to large-
scale Government planning is bound to occur in democracies and sometimes clothes itself in
political forms. It is said to interfere with the sacred constitutional rights of the people of the
country to engage in trade or business for themselves. TVA incurred the wrath of the
professional politicians by steadfastly refusing to have anything to do with the traditional
system of political patronage; all appointments under the Authority are made on merit. Tens of
thousands of letters and telegrams were received demanding that TVA jobs should be
distributed according to the bad old system. However, the President refused to budge and this
particular storm soon died down, all the sooner because the inhabitants of the Valley were not
long in discovering that the absence of patronage, graft, and the spoils system made for more
efficientand more understanding administration.

Other opposition came from the coal-owners, who disliked the competition of cheap power,; but
finally all these snags were got over and TVA remains as one of the finest co-ordinated efforts for
the benefit of the multitude that the world has ever seen, and I earnestly commend a careful of
their methods to all planning authorities in this consideration country.

In this connection let us look for a moment at how a great sister organization is coping with
post-war problems.

American Society of Civil Engineers

The American Society of Civil Engineers, over ninety years old, is composed of nineteen
thousand members united in support of the highest professional ethics and sound engineering
practices. They serve in industry, in consulting practice, and in engineering departments of
Federal, State, and Local governments, with widespread geographical distribution. The Society
offers to the government and the people of the United States its facilities and the accumulated
knowledge of its members in working out the practical procedures needed. It offers the co-
operation of its local sections corresponding to our Provincial Centres and of its members in
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interpreting this programme to public and private agencies and in stimulating local activity and
specificaction consistent with the proposed programme.

Industry in America, considered broadly, has not only performed a miracle of war production,
butisalso exercising most enlightened leadership in planning to meet post-war problems.

Through the Committee of Economic Development and other similar organizations, the best
minds in the fields of business, economics and research are developing tangible plans for a
prompt conversion from war production to the making and marketing of peace-time products.

A prompt conversion to peace-time production will satisfy the pent up post-war demand for
durable and consumer goods growing out of accumulated war-time scarcity and accumulated
war-time personal savings.

An essential part of this industrial activity is the alteration or construction of plant facilities to
make for most efficient production units in the post-war period. Obviously, the preparation,
now, of detailed plans and specifications for such construction will speed up greatly its
execution immediately after the war and shorten the period required for conversion to peace-
time production.

Conversion of war plants

War production has necessitated a very large expansion of plant facilities. Many new war plants
may be suitable for conversion to peace-time production, while others of purely war utility may
be ultimately dismantled. Many older plants have become obsolete and will require radical
modernization or replacement.

To cope with the rush for work of demobilized men, it is essential that detailed plans for useful
public works should be evolved now, even to the extent of detailed drawings, specifications and
other essential preliminaries.

Liaison with Officials

On this point [ would plead for a little more understanding and confidence as between
Government Departments, Institutions like our own and commercial firms of standing. It has
been my experience that when Government officers work in close association with
representatives of business and engineering firms, far more rapid progress is made than when
they work independently, for each materially assists the other. Officialdom is not so
impenetrable as is generally believed and in most cases the Government servantis only too glad
of help from outside to ease some of his own problems and I do not believe that old fashioned
methods and red-tape ideas are any more popular with Government than they are with the man
in the street. The trouble seems to me to lie in the lower ranks of Government in the Accounting,
Auditing and Clerical Branches which appear to form an impenetrable jungle in which time is
wasted and temperslost.

With common sense playing so great a part in the work of the men at the top, is it too much to
expect that Government will once and for all overhaul, what may be termed, delaying
departments and ruthlessly root out every form of obstructionist? Theorists are not wanted,
even clerks should be forced to go outinto the field and into the workshop to learn. something of
practical affairs and their attendant difficulties.

No one can tell when this war will end, but it is better to be ready than to run the risk ofa critical
period of unpreparedness which may so easily occur.

In the words of Mr. Winston Churchill, "There is not a day, not an hour to be lost," so let us forget
the lesser worries, let us smother antagonisms, wordy strife and useless argument and let us
resolve to work for the greater things, the better things which will bring credit to our Institution,
happinessto ourselves and real assistance, in the time ofher need, to India.
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Presidential Address

Gentlemen,

It is my first duty to tender my thanks to the members of the Council of the Institution of
Engineers (India) for having elected me their President for the year 1945. Itisa great honour for
me, the highest that can be conferred by the Council as representing the Institution on any of its
members. | confess my abilities are limited, and I am advanced in age, but in spite of these
handicaps I shall not' spare any efforts to justify your choice.

THE WAR.

The great question which is exercising the minds of all of us at the present time is as to when this
devastating World War will come to an end. It has wrought terrible havoc and upset the normal
conditions of life all over the world. In India, many lacs of people have died as a secondary
consequence of this War. Want and privation are stalking the land. Although a few have reaped
and are reaping a rich harvest by supplying articles of War, considering the corruption and
malpractices which have made their appearance as a consequence, the existence of which has
been admitted by people in very high and responsible positions, this prosperity of the few can
by no means be considered as a blessing and it is the bounden duty of engineers to sternly set
their face against all such questionable dealings whenever and wherever they happen to come
across themin the course of their professional business.

Lastyear, Mr. Kynnersley, our retiring President, made a reference to the Great War and said "We
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have passed the turning point and the sands are rapidly running out for the enemies of
Civilization". Another year has gone by and though substantial progress has been made, recent
events show that the enemy is still stubborn and will not easily yield. Greatest efforts and
persistent resourcefulness and alertness will be needed to defeat him. We hope and pray that
the great task of redeeming the freedom of Europe will be achieved soon. As regards the war
with Japan, here also the turning point has been reached, but the enemy is equally stubborn,
relentless and treacherous and many months must elapse before the Japanese menace will
disappear even after the War in the West has been brought to a successful end. This is the
opinion of people in the know, including the British Prime Minister who has definitely warned
alland sundry against complacence in this respect.

Such is the situation by which we are now faced. The war of course will come to an end sooner or
later and let us hope sooner, than later. It is needless to mention that problems of great
importance and intricacy affecting the welfare of this country will have to be properly solved
while after-war adjustments will be taking place all over the world.

ENGINEERS & POST-WAR RECONSTRUCTION.

Itis necessary for us, members of this Institution, seriously to consider what part we are going
to play in the Reconstruction schemes. after the War, of which we have been hearing so much of
late. It is a good sign of the time that we are fully conscious of the changes which are sure to
come in all spheres of our lives after this World War comes to a close. We must set our house in
order if we are to play our part efficiently in shaping the constructive schemes in which the
engineers are required to take active parts. In this connection [ have great pleasure in quoting
from arecent speech delivered by H. E. the Viceroy when he visited Bombay— "In our Post-War
offensive against poverty in India, engineers will certainly be in the forefront of the battle; and
you may rest assured of my support for the development of the country by hydroelectric
schemes, irrigation, road-making and other engineering activities connected with industries
and agriculture." This, gentlemen, is a most heartening announcement and we tender our
thanks to His- Excellency for this appreciation of the functions of engineers in counteracting
poverty in India in Post-War reconstruction.

ORIGIN AND OBJECTS OF THEINSTITUTION

This Institution was brought into being in September, 1920, by the earnest efforts of eminent
engineers, most of them being highly placed European engineers, with very laudable objects. Sir
R. N. Mookerjee in his inaugural address detailed these, and it is very refreshing to read his
illuminating address delivered 24 years ago and I cannot resist the temptation of quoting below
afew passages fromhisable speech:-

(a) "Indians and Europeans are beginning to realise that the development and salvation of
Indian Industries depends upon the training of expert Engineersin India.”

(b) "We Engineers, therefore, in addition to the actual practice of our profession are also actively
interested in the training of the rising generation in India.”

(c) "This Institution will, I confidently hope, grow with the advance of time and 'keep pace with
the Industrial expansion of India and by its work stand firmly established in the confidence of
the people and the respect of the world.”

(d) “Though the Institution is a non-political body, it must largely interest itself in
administrative and economic questions, and its members should be in a position to assist the
State and local administrations such as City Corporations, District Boards and Municipalities in
respect of industrial activities and engineering schemes for water supply, sanitation electricity,
railways and district roads. It is desirable that engineers should exercise a more effective voice
in the administration of the country than has hitherto been the case, and with their specialised
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knowledge and experience they should not be content with representation in the Councils by
men outside their own profession.”

(e) "It forms a bond of union between Indian and European Engineers by reason of their
common task and traditions as well as their community of interests.”

THE ROYAL CHARTER

Later on in 1935, when a Royal Charter was granted to our Institution, the object of this
Institution was categorically delineated in 11 clauses in the Charter. These are all known to you,
but I feel I must invite your special attention to these clauses once again, with a view to
considering to what extent we have been able to fulfil these objects. particularly as regards the
training of engineers and also associating with Government of India and Local Governments in
the task of developing engineering activities of the country. | must say, with greatregret, that our
performance has not come up to expectation, and though [ am not blaming anyone or any class
ofengineersin particular I only think that it is very necessary that we must be alive to our duties
and our inherent rights, and everyone of us, in whatever capacity he may be working should try
his, utmost to fulfil the objects enumerated in the Royal Charter so far as may be within his
powerto doso.

REPRESENTATION OF THE INSTITUTION IN RECONSTRUCTION COMMITTEES.

Now, gentlemen, is the time for us to be extremely alert and active in our progressive activities.
We cannot and must not remain passive spectators of all that will be happening around us
without adding our contribution to such practical enterprises, involving the application of
engineering in all its branches, as may be launched in the country immediately or in the near
future. We have now got over 2,200 members on our roll, and 8 Provincial Centres and a
Committee in London. It goes without saying that such a large body of engineers if properly
organised can do immense good to the country. The Post-War Educational developmentin India
includes the framing of schemes of Technical Education, organisation of Technical Institutions
for the training of Craftsmen, Foremen and Supervisors and also superior Engineers. It is
needless to mention that in these matters our Institution is capable of tendering very useful
advice as a result of practical experience of its members who come in close contact with the
personnel mentioned above.

It is true that the Institution is represented by Mr. B. R. Kagal in the Post-War Reconstruction
Committee, and Mr.C. E. Preston on the Association of Principals of Technical Institutions and on
the Standing Advisory Committee on Technical Training. In my view, gentlemen, these
representations, are not adequate. We should press for greater association of our Institution
with all such Committees. Our representatives on these Committees should take very active
parts in formulating schemes and should keep the Council of the Institution well informed
about their activities, specially because we feel that the importance of this All-India Institution
has notbeen properly appreciated by the authorities.

INTERNAL ORGANISATION OF THE INSTITUTION

I have given very careful thought to this matter, and I have come to the conclusion that we are
ourselves mostly responsible for the existing state of affairs. [ have to state with regret, that our
local centres which should be the most active limbs of our Institution do not all seem to be in
intimate contact with local Administrations, nor do they deal with local engineering problems
with sufficient elaboration and persistency so as to call attention to the importance of their
views. The parent body is no less responsible-that body seems to be more concerned with its
routine administration. than the initiating of methods and policies which would enable the
Institution to take its proper place in the engineering development of the Country:.

Itis up to us, gentlemen, to take this matter to heartand to organise ourselves in such a way that
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the various provincial Governments as well as the Government of India and other bodies will
find it to their advantage to utilise the experience and technical abilities of the large number of
engineers who are members of this Institution. Indeed I am led to believe that in the earlier
years some Local Governments used to consult us and invite our opinions on important matters
more frequently than they do at present. With a view to bringing about an immediate
improvement we should always aim at perfect co-ordination between members belonging to
the different Centres. The Centres should organise their activities in such a way that they come
in closer and more direct contact with various local authorities than at present. All internal
disagreements should be reduced to a minimum, and all of us should work with united efforts
and fulfil the objects for which the Institution was brought into existence and for which the
Royal Charter was granted to us. Itis not for me on this occasion to formulate individual reforms
that should be introduced at once. It is for all of us to put our heads together and draw up plans
to rectify the defects in our organisation which militate against the performance of the useful
functions of the Institution.

I would, however, mention one matter which concerns the activities of the Institution at
Provincial Centres. There has grown up a feeling at certain quarters, that Provincial Centres
should act on their own on many important matters such as associating themselves with sister
organisations, taking active parts in connection with local engineering developments of various
kinds, taking part in all endeavours to improve the technical education and training in
provinces, without any reference to the Central Body, i.e. the Council of the Institution. In spite of
the good intention of such a move, which I do not deny for a moment, it is my duty. to point out,
that ours is an All India organisation and we' must work in a body to gain our ends. We must not
do anything which may have the effect of destroying the cohesion and co-ordination of the
various branches of the Institution. As I have already mentioned above, I am one of those who
strongly believe in making our Provincial Centres live organisations but united and co-
ordinated action rather than separate and detached efforts will be more effective, and will be in
keeping with the spirit underlying the creation of this All India body. I may assure you,
gentlemen, that it will be my endeavour to see that during my year of Presidentship, the Council
encourages all individual efforts made by Provincial Centres to fulfil the objects of this
Institution, without destroying the unification, co-ordination and cohesion of the main body:. It
will be the duty of all centres to refer all matters of importance to the Council before definite
steps are taken to implement any schemes. The Council on its part will only be too eager to
support any efforts made by any Provincial body to advance the cause of the Institution. Surely
there should not be any scope for a Provincial body playing against the Central body or the
various Provincial Centres playing against one another. There should similarly be no scope for
members of Council of one Centre working against those of another or forming groups among
themselves and working at cross purposes, sometimes over minor routines, to the great
detriment of the real interest of the Institution. I hope, gentlemen, you will excuse me for
referring to this rather unpleasant matter, but I am forced by my conscience to bring it up here as
I feel that We must be conscious of the danger of divided counsel and mustactasa compactbody
to further the cause of the Institution.

AMALGAMATION OF OTHER ENGINEERING ASSOCIATIONS WITH THE INSTITUTION OF
ENGINEERS.

I would, gentlemen, like to invite your attention to another matter with regard to increasing the
strength of the Institution. This relates to the question of amalgamation of properly organised
sister institutions with our own. By the laudable efforts of the Bombay Local Centre, the Bombay
Engineering Congress has lately been merged into Our Institution with the result that there has
been alarge influx of qualified members into our Institution. I do not see why we should not take
similar action with respect to other institutions. In this connection the Indian Road Congress
naturally comes to my mind. There are many qualified members of that congress who ought to
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have primarily belonged to our Institution. Road development in India ought to be a major
concern of our Institution. [ would, therefore, request all of you to give your careful attention to
this important matter with a view to paving the way for the amalgamation of the Road Congress
with our Institution.

TECHNICAL SECRETARY.

The need for a Technical Secretary has been and is still being keenly felt by us, but we must be
careful as to whom we select for this important appointment. He must be a capable engineer of
broad views and fairly high status, and considerable experience both Technical and
Administrative. Such aman, I am afraid, cannot be obtained on a paltry sum of Rs. 300/- or 400/-
per month. We must pay him well, and [ would like to designate him as the General Secretary of
the Institution. We have very unfortunate experience of a Technical Secretary we appointed a
few years ago, and in my view, we did not obtain full value of the money we spent and in addition
suffered considerable worries as a result of friction caused by his method of performing his
duties. Such a danger must be avoided in our future selection. The Technical Secretary, or as |
would like to call him the General Secretary, should be aman capable of running the affairs of the
Institution on approved lines. To make him a mere counter-part of our present Secretary who is
quite experienced and capable of managing the ordinary routine affairs and accounts, etc., of the
office, will be a serious mistake.

POST-WAR TECHNICAL EDUCATION-Superior Engineers.

I would now draw your attention to some fundamental problems which affect the profession of
engineers in general, and 'of the members of this Institution in particular. The firstand foremost
among them is the question of introducing the proposed system of Technical Education for the
whole of India. It will embrace the training of (i) Superior class of Engineers (ii) Foremen and
Supervisors and (iii) Craftsmen, Artisans and similar other engineering operatives. The class
which mainly composes our Institution belongs to the first category. Much has been said and
written about the theoretical and practical training of all the above groups. Most of you, I am
sure, have studied the report of the Central Advisory Board of Education on the Post-War
Educational Development in India, popularly known as the Sargent Report, particularly those
chapters which relate to Technical Education. In the very beginning, gentlemen, I must admit
that I am profoundly impressed by the elaborate nature of the scheme of Technical Education
for India propounded therein. Possibly the scheme is very complete and presents an excellent
ideal picture of what technical education should be like in India, but how many of us believe that
the scheme can be given effect to in the near future? Apart from the question of financial
implications, there will be other complications as the existing framework of technical education
in India has not been fully taken into consideration. One remarkable feature of the scheme is
that Civil Engineering training has received scant attention. This branch of engineering has
progressed most in India and in certain branches of Civil Engineering Indian engineers can
show remarkable performances to their credit. The scheme presupposes that there will be a
very large industrial development in the country immediately after the War and these
industries will be keen on the training of the engineering personnel and will not hesitate even to
bear a share of burden involved in training them. The fruition of the proposed scheme of
technical education involves. the introduction of Basic Education, establishment of Technical
High Schools, Junior Technical, Trade or Industrial Schools, Senior Technical Institutions and
several plans of part time and whole time instructions. In addition the Universities will continue
to function to produce the superior classes of engineers as at present with some modifications
ofthe methods of teaching. The scheme is naturally based on the system in vogue in England but
you will excuse me, gentlemen, if I express my doubt as to whether a system imported from
England where conditions are not identical with those prevalent in India will meet our
requirements. Above all it is neither possible nor desirable to scrap all the indigenous
institutions which have grown up in the country and which impart technical education to those
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who have offered themselves for such training. Evolution and not Revolution should be our aim.
I am not unaware that in certain malignant diseases the affected part or parts should be
straightway amputated if the patient's life is to be saved. I do not think, gentlemen, that we are in
such a desperate position. We must surely do away with illiteracy among Craftsmen, and
introduce compulsory basic education for all. We must also reorganise the high schools so that
the would be engineering students will be better equipped for their future education in
Engineering Institutions. All these reforms ought to have been started long ago. I am glad that
the problem has. come to the forefront in connection with our schemes for Post-War
Reconstruction.

With regard to details I shall confine myself to expressing my views only on certain points which
are also shared by several members of the Institution with whom I have discussed them. As far
as the technical part of the educational system is concerned, we have in the scheme as I have
already mentioned before, the training of following classes of personnel in view :-

(1) Superior class of Engineers
(2) Foremen and Supervisors
(3) Craftsmen, Artisans and Operators

A very detailed, comprehensive, and to my mind, somewhat complicated system of training
these different kinds of personnel has been proposed in the scheme. The system of granting
National Certificates and National Diplomas has been recommended to the students trained in
Senior Technical Institutions. Most of the training proposed to be given by those Senior
Technical Institutions can be and is now being practically imparted by engineering colleges
established by (1) different Universities and also (2) by private agencies and by Local
Governments. Under the second head can, for example, be mentioned the Jadavpur Engineering
and Technological College in Bengal, the Technological Institute in Bangalore, the Victoria
Jubilee Institute in Bombay and the Thomason College, Roorkee. These colleges cannot
disappear and they will exist side by side with the proposed Senior Technical Institutions. Then
again I am not sure whether those proposed Technical Institutions will cater for training in Civil
Engineering. Obviously one of the reasons for starting these new Senior Technical Institutionsis
to give the training an All-India character, presumably on the plea, thatan All-India Diploma will
enable the holder to obtain employment any where in India irrespective of the province where
he was trained, whereas the holder of a University degree would only find employment in the
province in which that particular University is located. This argument is more theoretical than
practical. Whatever Diploma or Degree the holder may possess, a Bombayman will for example
have greater chance of employment in Bombay than in the Punjab and vice versa provided both
are equally qualified. Moreover at the present time, there is a tendency for the curriculum of
studies in all Indian Engineering Colleges to become uniform, so the difficulty on account of
diversity of standards will continually decrease. This fact is bound to be appreciated by
employers of engineers with the progress. of time. The Senior Technical Institutions are meant
to be parallel organisations to the Universities, and the University College trained engineers will
have in practice to compete with the National Diploma holders. I would ask you, gentlemen, to
consider whether this duplication is necessary. In my view the most urgent need of the country
is the establishment of Poly technical Institutions of the type of M.L.T. of America (not mono-
technical institutions-they will not meet our needs). It is also necessary to expand the existing
University Colleges and other privately owned or Government Institutions and to transform
them into full fledged Poly technical institutions. They may function either within or outside the
ambit of the Universities though [ would certainly encourage their affiliation with Universities
wherever possible, but their syllabuses of studies and methods of teaching should be fully co-
ordinated. Special committees should be formed to supervise the training in different branches
of these institutions. The Institution of Engineers which is an All-India body and other All-India
Associations such as the Association of Principal of Technical Institutions ought to take an active
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part in formulating schemes of training in these colleges. The practical training has in any case
to be given to the students of these institutions in workshops owned by big industrial firms
including the Railways. This cannot be arranged without active intervention of the State, i.e. the
Government of India and the Provincial Governments. At present it is most difficult for students
of engineering to get this training. I am saying this from practical experience. The students after
passing out from their colleges find it difficult, if not quite impossible, to obtain proper practical
training in industrial workshops. The practical training may be given by the Sandwich system or
other suitable systems in which the theoretical and practical training are given according to
plans which have to be worked out by keeping in view the requirements of particular
institutions, theirlocations with respectto industrial workshops, and other relevant factors.

The Universities which have hitherto produced many of our eminent engineers appear to have
been treated in a step-motherly fashion in the Board's Report. There appears to be a feeling that
the Indian Universities do not pay sufficient importance to engineering education, they are
more concerned with academic education. This may be true of certain Universities, but there
are other Universities of which the main plank is engineering education. Some Universities are
at present very keen on starting engineering colleges and getting our recognition of them for
exemption from A" and 'B' examinations for the passed students of those colleges. In brief,
gentlemen, the idea is that the Universities should be strengthened and expanded and made to
impart more efficient technical instructions and our Institution should take active part in
hastening the process.I may be wrong and you may consider me out of date, but my convictionis
that the starting of Senior Technical Institutions as parallel organisations to the Universities
(which in actual practice they will be) will lead to unnecessary complications in developing
higher engineering education in the country. I am tempted to make one remark in passing
regarding the complaint that our engineering students have an inordinate love for Degrees. |
think this is not a peculiarity with our students alone, it prevails all over the world. Had it not
been so there would not have been an abundance of degrees such as B.Sc. (Eng.), M.Sc. (Eng.)
Ph.D. (Eng.) D.Sc. (Eng.), and similar other titles in Europe and America

TECHNICAL EDUCATION-Craftsmen and Supervisors.

There remains the question of training Craftsmen and Supervisors. As regards Craftsmen, those
institutions for training War technicians which have either been brought into existence or were
already in existence should as has been suggested in the Report, continue to be utilised for this
purpose. In Bengal, for example, there are quite a number of industrial schools and technical
institutions where training is given in different Crafts. They not only produce Craftsmen, but
also personnel of the Supervisors or Foremen class. The Provincial Governments can
systematise the training of students in these institutions through their Education or Industries
Departmentin close collaboration with industrial firms including Railways which employ them.
These institutions will correspond to the junior technical schools of the Advisory Committee's
report. Gentlemen, it is not necessary for me to further discuss these matters. It cannot be done,
even if[ wanted to do so, in a Presidential Address. All I would like to impress on you, is thatin a
country like India, where we have our special needs and where the conditions differ widely from
those of European countries it will be extremely unwise to transplant any European schemes in
toto and abolish or scrap whatever we have got and which have given us service in the past. In
this matter, I believe in improving and expanding according to needs than in the wholesale
demolition of the old and constructing a new. The time factor has also to be considered. We must
achieve results quickly. Itis very de pressing to think that we have to wait 40 years before we can
see the materialisation of the schemes. God knows what will happen in 40 years. Let the long
term schemes be considered, but side by side we have also to think of some short term schemes
as we all want to obtain substantial results in 5 or 10 years after the cessation of hostilities. This
isnotan utopian idea. The example of a vast country like Russia is before us and we cannot help
thinking that with determination and earnest efforts, much can be done within a comparatively
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short period. Before leaving this subject I must once again ask you, gentlemen, that we should
strive our utmost to make our importance and usefulness felt by the authorities in the task of
placing technical education of this country on sure footing. Our body should take an active part
in devising schemes of engineering education in Post-War Reconstruction.

ENGINEERING RESEARCHES.

The above remarks apply with equal force to various other engineering activities one and a most
important one of which is Research in Civil, Mechanical and Electrical Engineering. There is
immense scope for such work in India, but very little has been done so far. Here again it is the
State which should initiate the projects and those industrial firms which are in a position to do
so, should assist by substantial contribution of funds, for it will directly benefit them no less
than the general public. Then again there is the question of Standardisation of engineering
practices. This is a matter in which the Institution ought to have already taken aleading partand
should have established its claim to be a competent authority for the whole of India. I am
however, glad to inform you that in a recent meeting of the Industrial Research Planning
Committee held in Calcutta, presided over by Sir Sanmukham Chetty, the Institution was asked
to send our representatives to help the members in their deliberation. Two members of Council
attended the meeting, and were able, I am informed, to convince the members that ours is a
competent body to guide and supervise engineering researches and also take a leading part in
the drawing up of standard specifications for engineering practices for the whole of India.

DEVELOPMENT OF ELECTRIC POWER-Hydro-Electric Schemes.

Gentlemen, as an electrical engineer, | presume you will expect me to say something in
connection with the development of electric power in this Country. The outlook here is also far
from encouraging. Very little of the abundant natural resources available in the country has so
far been utilised. In the beginning of my address I referred to the hopeful assurance of His
Excellency the Viceroy that he would give his support to the establishment of Hydro-electric
schemes and other engineering projects as measures of Post-War offensive against poverty. We
all should welcome this announcement and would look forward to a substantial advancement
in the supply of electric power for various nation building activities. In this matter systematic
planning ought to be started at once to discover what resources we possess in generating
electric energy both by the Hydro-electric and the Thermal methods. There are great
possibilities for developments and the abundant natural resources of the country have notbeen
at all sufficiently tapped. The available water power of the country has been differently
calculated. Mr. Mears put it down between 12 and 13 million K.W,, but my own impression is
that it will be considerably more than the above figure. There is an argument r have often heard
from many responsible people that unless industries are developed we cannot make use of
electric power to any appreciable extent. At the same time [ have heard thatindustries cannotbe
developed in many places for want of power: This is arguingin a circle. In this matter India ought
to take lessons from countries like Russia and America. The new regime in Russia saw at once
that unless power was developed it was not possible to make the country prosperous, and
power development took an important place in the planning activities of that country in the
very beginning.

Mr. Kynnersley in his Presidential Address last year referred to the development of T.V.A.
(Tennesse Valley Administration). It was true there was great opposition and hostility to the
scheme but all these were overcome and President Roosevelt's personal interest was a main
factor in the ultimate formation of the scheme. There is a river flowing through the Provinces of
Bihar and Bengal which resembles the Tennessee river in its essential characteristics. It has
many a time caused great havoc to the country-side, by washing away villages, killing cattle and
human beings ana destroying cultivation. Many ideas were propounded to put a stop to this
recurrent evil, but so far not much has been done. We have read learned discourses about
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terracing, afforestation and the like. The latest development was the formation of a Committee
consisting 9f Physicists, Hydraulic Experts, Irrigation Engineers and others who investigated
the matter and submitted their report. No body yet knows what action will be taken, but an
electrical engineer cannot help feeling that there is a great opportunity of developing electric
power by the proper training of this river. [ have recently heard that the Report is receiving the
careful consideration of the Government of India and that it is not impossible that a regional
Administration will be formed to implement a well planned scheme on the lines of T.V.A. By the
construction of proper barrages, reservoirs and irrigation channels, this river can be made to
yield possibilities for the establishment of various industries, agricultural, chemical, electrical,
etc., which will certainly constitute a real offensive against poverty of the locality concerned.
May we hope that like President Roosevelt, His Excellency the present Viceroy of India will
exercise his personal influence for bringing the Damodar River Scheme to speedy fruition. This
is not the only river in Bengal which with proper training and scientific handling can be made to
yield substantial wealth to the country. There is the River Teesta at the foot hills of the
Himalayas. One has to visit the river by taking a trip from Siliguri to Kalimpong Road on the
Darjeeling Himalayan Railway to grasp the immense possibilities of this river. There are other
rivers also in Bengal some of which are dying for want of proper care which can with proper
scientific handling be made to develop power and increase the wealth of the country-side,
improve the health of the people, and save them from starvation and disease,—a direct result of
their intense poverty.

POWERDEVELOPMENT—Thennal Schemes.

Apart from the Hydro-electric schemes, Bengal and the adjoining Province of Bihar possess
resources for installing large size Thermal stations for the generation of electricity. It is sad to
reflect that no substantial efforts have so far been made by anyone to implement any such
schemes. A very suitable place for the installation of such a station which comes to my mind is
Jharia. This is now within the Province of Bihar. With Thermal stations in the Coal fields and
Hydro-electric stations in Bengal, both the provinces of Bengal and Bihar can be flooded with
electric energy by means of properly designed grids. This will materially help in the
development of industries both large and small. With the availability of cheap -power,
industries can be decentralised all to the benefit of the people of the country. I have taken the
example of Bengal and Bihar as | am more familiar with conditions there, but my remarks
generally apply to all provinces in India where possibilities of development of electric power
exist. In my opinion special regional Administrations have to be created for the planning and
implementing of big power development schemes, and provincial Governments should be
made to co-ordinate with one another in fructifying the same. I understand that the
Government of India have expressed a desire to establish a Central Technical Power Board to
deal with these important matters. This is certainly good news. The sooner this board begins to
function, the better it will be able to serve the interest of the country. Certain provinces in India
have made considerable progress in this sphere and we should congratulate Madras including
the states of Mysore and Travancore, and Bombay as the two foremost provinces which have
been pioneers in this field and are still going ahead with developments and projects. Time does
not permit me to dilate on this subject, but  may draw the attention of members to the excellent
paper on Planning for Post-War Electric-Power by Mr. Vaidya. Many of you, gentlemen, must
have read this paper and taken part in discussions on it. This paper gives a detailed account of
the state of development of electricity in India and you will again have an opportunity of
discussing this paper and the author's ideas during the course of the present session. You may
ask how the members of this Institution can help in all these matters. [ have only to say in reply
that they can do so by writing papers such as Mr. Vaidya's, discussing them and giving wide
publicity to our ideas, and even pressing our points of view to the notice of the authorities who
are in a position to help in implementing development schemes. This duty can never be
abrogated by us if we are to prove to the world and particularly to the Indian World, that oursisa
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body created for the purposes of imparting help in expanding engineering knowledge and
thereby enhancing the engineering and industrial activities of the country.

DEVELOPMENT OF TELECOMMUNICATION.

I would also like to refer to a special branch of Electrical Engineering known as Electrical
Communication Engineering in which I had the privilege of working during my official service
under the Government of India. This branch of engineering has a very interesting history in this
country, into the details of which I cannot enter on this occasion. Suffice it to say that it has made
phenomenal development during the last 20 years. Among other things, networks of Trunk
Telephone circuits including multichannel carrier Telephone and Telegraph circuits were
already established prior to the War. Developments were going on though slowly as it was not
always easy to procure equipments to suit the needs of the country from outside India. On the
advent of the War, the electrical communication system was naturally transformed into a War-
necessity and great attention had to be paid to it. Trunk Telephone Circuits had to be multiplied
several times on many routes, new routes had to be opened and many crores of rupees were
spent and are being spent to improve the electrical communication system of the country. This
is all to the good as on the conclusion of hostilities these circuits forming links between
important centres will be helpful to the growth of industries. We are, however, still lagging far
behind other countries in providing facilities for Electrical Communication in India. Only a very
small percentage of our population takes advantage of them. Without growth of industries Tele-
Communication systems of the country will not be fully developed. In this matter a certain
amount of forced development will be of great value. The present World War has given a strong
impetus to its growth. In this development also, India ought to be self sufficient so far as the
manufacture of equipments is concerned. Not much progress has been made, but the results
obtained, though limited in extent were quite satisfactory from the technical point of view.
Much is made of Indian Craftsmen being illiterate. Most of them are so in the sense that they
cannot read and write English properly, but a very large percentage of them can read and write
their mother tongue and there are great many experts in their own special lines of work. This is
nota theoretical argument. [ am saying this from my practical experience as I was in close touch
with the Government Telegraph Workshops for many years, and after my retirement from
service, | had connections also with the Jay Engineering Works, a big engineering workshop in
Calcutta. We manufactured high speed precision Telegraph instruments in the Telegraph
workshops in Calcutta besides a multitude of Telephone and Telegraph instruments and
fittings. The good quality of the work attracted the attention of the representatives of foreign
manufacturers. | again plead that in our attempt to introduce a new scheme of education, these
classes of mechanics and artisans should not be destroyed. Their abilities should be expanded
and in the new framework they should be made to fit easily. This is not an impossible task, and
will be entirely beneficial to the industries where these men are now employed. Sufficient
facilities do not exist now in our technical institutions for the training of personnel for this class
of work, but here also the Institution of Engineers can help by tendering advice to such of the
institutions as have made provision for imparting proper instructions in their curriculum.
There are several such institutions in the country.

OTHER ENGINEERING ACTIVITIES.

There are other spheres of Post-War Planning in which the engineers should be on the frontline
and this Institution ought to identify itself fully with activities connected therewith. For
instance it is reported that a large expenditure of Rs. 400 crores has been contemplated by the
Government of India on Road Development, and Rs, 300 crores for expansion of Railways in
India. I have heard criticisms that unless the planning for these various activities is correlated
and proceeded with more or less simultaneously, satisfactory results will not be obtained. This
is in my view true in a general way. Take for instance Railway and Road Building programmes,
they must be co-ordinated. We used to hear a great deal about Road and Railway competition in
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the' past. That difficulty ought to have disappeared with the acquisition of practically all Railway
systems. in India by the State. In Bengal, consideration will also have to be given to her river
navigation system. This is intimately connected with the future Road and Ralway projects in
that province. In all these matters the Government of India will have to take the lead and the
Provincial Governments will have to make co-ordinated efforts to render all schemes successful
in their respective provinces. The technical details will necessarily remain in the hands of
engineers and they must fulfil their primary function towards implementing these schemes. In
this connection I would invite the attention of all members to a booklet published by Sir
Visvesvaraya, an Honorary Member of the Institution, which deals with-Post-War Planning and
Economic Organisations. I am sure, gentlemen, you will find ample food for thought in that
booklet which cannot be overlooked by engineers interested in the Post-War development of
Educational, Industrial, and Economic schemes which will be of real benefit to the country.

In conclusion, gentlemen, I must thank you for the patience with which you have listened to this
address. I would again, before taking my seat, stress the point that no real advancement of the
country by the development of its natural resources can materialise until and unless all projects
are actively supported and pushed on by the State. Indians are indeed very poor with a paltry
annual income of Rs. 65/- per capita, but India is a rich country —rich in natural resources —
awaiting to be developed to make its inhabitants happy and prosperous. We the members of the
Institution of Engineers ought to be thankful if we can by our combined efforts -add a little to the
speeding up of the process.
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ShriHP Bhaumik—a Brief Profile

Shri Hari Pada Bhaumik, O.B.E., B.Sc,, C.E., M.LE., who was President of the Institution for 1944-45,
died at hisresidence in Calcutta on April 28,1959. Hewas 77.

Born in 1882, Shri Bhaumik took his B.Sc. degree in mathematics from the University of Calcutta
and graduated in Ci vi] and Electrical Engineering from the Thomason College of Engineering,
Roorkee, in 1905. He joined the Indian Posts and Telegraphs Department as Assistant
Superintendent in 1905. He was promoted to Superintendent of Telegraph Engineering in 1916,
and later rose to be the Electrical Engineer-in-Chief. During his service, he was directly responsible
for many important technical projects such as the inauguration of carrier current telegraphy and
telephony in India, installation of several long distance telephone lines in the country, laying of a
continuously loaded submarine telegraph and telephone cable between India and Ceylon across
Palk Strait, and the introduction of the international oversea telephone link between India and the
United Kingdom. He was also responsible for the design, installation and maintenance of all the
special apparatus or the projects undertaken during this period. He retired from service as Post
Master General, Madras, in 1936. In recognition of his distinguished services he was awarded the
Order of the British Empirein 1934.

Hewas Dean of the Faculty of Engineering, University of Calcutta, for two terms, and also a member
of the University Syndicate and Senate. Shri Bhaumik joined the Institution as an Associate Member
in 1932 and was transferred to Member in 1935. He was the Honorary Secretary of the Bengal
Centre during 1937-38 and the Chairman of the Centre during 1938-39.

A message of condolence and sympathy was sent to Shri Bhaumik's family on behalf of the
Institution. The Headquarters of the Institution was closed on April 28, 1959,as a mark of respect to
his memory. At the meeting of the Council at:New Delhi on May 16, 1959, the Council, before
commencement of the proceedings, stood up and observed two minutes silence, and also passed a
resolution of condolence for communication to the bereaved family.
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Nawab Zain Yar Jung Bahadur
President 1945-46

Presidential Address

Gentlemen,

Itis a matter of privilege for me and my first and most pleasant duty to express my thanks to the
Council of the Institution for the signal honour they have done me in electing me as their
President. It is a matter of great pride for me to take the Chair which such distinguished
Engineers as Sir Thomas Ward, Sir Rajendranath Mookerjee, Sir George Willis, Sir Clement
Hindley, Dewan Bahadur Ramalinga Iyer and last but not least my own predecessor, Mr.
Bhaumik, have occupied in the past. They and those who followed them have built up the
present Institution of Engineers. It is indeed a privilege to succeed them in this office and to
hold it at a time so important as the present and so consequential in the history of Indian
development.

This Institution was established in India at the end of the first Great War. Twenty-five years have
thus passed since its inauguration-years of experiment and research, of trial and error, of
changes and convulsions in our social and economiclife. Today, at the end of the most disastrous
war in history, we find ourselves faced with problems, both economic and social, of unsurpassed
magnitude. I feel that in their solution the engineers of India must and will take a leading part.
They owe it to their profession, to their training, to the very conception of Engineering, that they
should do so. Indeed, there can be no better prospect of real service for the followers of a
vocation so essentially constructive as the profession of Engineering than the vast field of
reconstruction which lies open before them today.
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Economic and social plans have been discussed and presented by several authorities in India.
There are the Government of India's own Plans, the Bombay Plan, the People's Plan, tile Nehru
Plan, and others, all dealing with the same question, having more or less the same objects,
though perhaps different in approach. The first proposals for a ten years' plan of development
were formulated by one of the foremost Engineers of India, an Honorary Member of this
Institution, Sir Visveswarayya. In his book, Planned Economy for India, he has given a picture of
the constructed India of the future in the following words :-

"Two or three new, heavy basic industries, owned by large public companies or firms or by local
Governments themselves, will have to be established in every Province. Many medium-scale
industries and a great variety of minor and cottage industries will have sprung up. Agriculture
will have come to be more profitably practised on scientific lines. Many new reservoirs, large
canals and numerous minor tanks will have been built and model farms established amidst
expanses of smiling fields. Transport and travel facilities will have been greatly extended.
Thousands of miles of new roads have been laid out and old ones improved, particularly in rural
areas. Therailways and air services will have been greatly extended, and the engines, machinery
and plant required for them supplied from factories successfully operating within the country.
Many new hydro-electric plants will have been installed and the country covered with a net-
work of wires carrying electric power all over the land for lighting, industries and liftirrigation".

Some have called this the Engineer's dream. In our own day, however, we have seen dreams
come true. The dream of American Engineers and Planners has been transformed into reality
within a few decades in the Tennessee Valley. The critics of Sir Visveswarayya may well be told
that Engineers are not day-dreamers, that they combine vision with realism, planning with
science, imagination with all the reality of machines and tools, dimensions and measurements,
brick and stone and mortar and not just straw or sand. Itis indeed, in my view, fortunate that no
national plan can in essence be executed, or in fact even conceived, without the Engineer. And is
itnottrue that much of the criticism levelled against the alleged unrealism of such plansis based
upon a view which is influenced largely by the present standard of living and the present low
national income and needs? The authors of the Bombay plan have supplied a corrective in the
following words :-

"If we are going to develop our resources according to a pre-arranged plan, we should certainly
not be satisfied merely by providing for every person the minimum requirements of life. A
planned economy must aim at raising the national income to such a level, that after meeting the
minimum requirements, every individual would be left within enough resources for enjoyment
of life and for cultural activities". That view was supported by His Excellency the Viceroy when
he said :- "The views of the authors of this Plan on the objects to be achieved are in principle the
same as those of my Government. We must work for a substantial increase in standard of living
and social welfare ".

To take the Bombay Plan alone, the execution of 66 per cent or two-thirds of it will lie within the
province of Engineering. I have not taken into account such items as Agriculture, Education,
Health, General and Consumption Goods Industry. Even in relation to these matters, such as the
prevention of soil erosion and soil conservation, land drainage and reclamation construction of
educational buildings, clinics and hospitals, water-supply and sanitation, can only be dealt with
by Engineers. Taken as a whole, nearly 75 per cent of any scheme of planned economy will need
the talents, the mind and the application of the Engineer.

As Sir Ardeshir Dalal has recently said :-

"the post-war period to which we have so long looked forward has now ceased to be a mere
pointoftime in the future. Ithas become presentreality ".

Nevertheless, there is a widespread, feeling that post-war plans have so far made very little
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progress beyond the stage of initial consideration. There are parts of India where schemes are
said to be still at a tentative stage. The pace has to be accelerated and, for that, co-ordination
between the Engineer and the Administration is most necessary. One of the urgent problems of
today is the question of re-employment of demobilised personnel and industrial workers so far
engaged in war factories. Those factories have themselves to be converted to a peace-time basis.
Thereis also the problem of reconditioning and replacement of war-worn machinery.

Works, such as Buildings, National Highways, Irrigation and Hydro-electricity will not only
provide direct and indirect employment but will also, in time, become permanent centres of
production beneficial to the health and welfare of the people. But where even money and labour
may readily available, the absence of construction plant and machinery in be market, the
scarcity of materials such as cement, steel, tools, and the lack of adequate transport facilities
come in the way of smooth or speedy development.

The question of priority is fraught with difficulties. There are the demands of various interests,
both regional and otherwise, which remain to be reasonably satisfied. So far as schemes of
development are concerned, I have no doubt that Irrigation and Hydro-electric power must
occupy the highest priority; they are essential for meeting our food requirements and the power
generated from irrigation works would help the development of Industry, both large and small.
In the whole of India, including the States, an area of 362 million acres is cultivated out of a gross
total of 1,000 million acres. The total area irrigated from all sources in 1937-38 was only 65
million acres or roughly 18 per cent of the total acreage. The remaining 297 million acres
depend on a precarious rainfall. Even if allowance is made for spaces that may be unsuitable for
irrigation, there would be ample land available which could be watered on scientific lines. The
irrigation works of the future are, however, likely to be more costly than schemes formulated in
the past because, firstly, the rates of construction will remain at a high level for a considerable
time in the post war period and, secondly, the economical sources of water have already been
exploited and the irrigation works of the future will have to be in the shape of storage reservoirs.
So far as Hydro-electric power is concerned India has immense resources. Out of a potential
total of about 27 million horse-power, the power actually developed is in the neighbourhood of
about 3 per centof that total. The general pattern of an all-India grid needs to be determined and
the regional grids have to fit into that pattern, This would enable Hydro and thermal co-
ordination to be utilised to the fullest advantage. The present lack of positive and final
information with regard to the sites and magnitudes of load centres need not prevent the
planning of a future grid so long as the design is made elastic enough to be modified according to
future requirements.

I should like here to draw special attention to one aspect of post-war planning, namely, the
effective control and utilisation of rivers. If only one could fully realise the advantages of an easy
access to water it would not be difficult to understand why each State or Province so jealously
guards its water-ways. Instances are not lacking of deadlocks over schemes of utilisation which
have lasted for well over half a century. During that time, a great amount of water has been
allowed to run to waste and to cause havoc. A series of Inter-State Commissions of technical
experts, one for each basin, may help to reach decisions in the best interests of the different
parties concerned. The Commissions should consider all schemes, not on an individual basis,
but as a whole and on the broad principle of the greatest good of the greatest number. The
settlement of all pending disputes. In this sphere will lead to the provision of cheap Hydro-
electric power for industrial development and also afford facilities for cheaper communication
through navigation.

I should like to say here a few words with regard to Engineering research. I need hardly stress
the importance of fundamental research for the progress and development of a profession such
as ours. Universities in various parts of the world like United Kingdom, America and other
countries have made many valuable contributions to the fundamentals of Engineering Science

The Institution of Bngineers (Judia)

The Legacy

a7



PN
A{fzm\ %

The Legacy @

and it is for us to follow their example. One of the most vital functions of a University is to
provide adequate facilities for research and the aim of each student should be not only to gain
higher knowledge in his profession but to extend and explore that knowledge for the benefit of
his fellowmen, I firmly believe that students of Engineering engaged in research work should
not confine themselves merely to theoretical principles but should be ready to grapple with
problems that confront them every day in the field of practical Engineering and which need
immediate solution. It is often in the attempt of solving a problem of this kirid that a new
principle or method of Engineering is discovered which becomes aboon and blessing to man.

I therefore suggest that our Institution should invite the attention of the Universities in this
matter and recommend that Engineering Colleges should receive their encouragement and
support in conduct long-range fundamental research in the laboratories and that their
requisitions for equipment, finance and personnel should receive sympathetic consideration.
An appeal of this kind coming from this Institution will, I feel, provide the necessary stimulus to
all the Engineering Colleges in India and will result in an incentive to fundamental research’
Engineering.

Now that hostilities have ceased we are confronted with the problems of peace. India is, I am
glad to say, becoming increasingly research-minded and research Institutes are being
established to deal with the various problems of Engineering as-they arise. Bat if such Institutes
to flourish and increase in numbers they will need trained personnel to do the vital work of
instructing the novice, the student in the work of research. Our Universities should therefore
provide facilities for such training.

Dr. McLean in his admirable work on "Regional and Town Planning” has observed that “in
countries where developmentis notadvanced as in parts of Africa, when large undertakings are
carried out, such as railways, roads or irrigation works, their comparatively sudden
introduction seems usually to change the whole economic life of the region and to entail many
other problems of development which need to be considered at the same time. For example, the
construction of the greatirrigation works in Egypt and in the Sudan, and also the construction of
the railways and roads there and in other parts of Africa, has had this effect, and the standard of
living of the people has been raised comparatively rapidly. Whether development be slow or
fast, it is essential that all phases should be planned in advance. Systematic planning on a
regional basisisincreasingly recognised as an important factor in promoting the prosperity and
health of the inhabitants, These regional schemes, while they serve as the groundwork for the
town planning schemes, also assistin determining the extent and the nature of the development
which may be expected, and the provisions necessary for communications and transport
electricity for lighting and power, commerce and industry (including zoning), minerals,
agriculture, water-supply, drainage, housing and open spaces". Side by side with plans of
economic development, I feel it is vitally important also to prepare schemes of regional and
town planning. Fortunately, as far as town planning is concerned, there has lately been an
awakening of interest. People have come to realise its place in life. A matter of far-reaching
importance, and one which may be regarded as forming the background of the lives of the
industrial and the agricultural workers, is the question of housing.

The general standard of industrial housing in India is extremely low. There is overwhelming
evidence to establish the direct connection between congestion in cities and the rapid spread of
respiratory diseases. In the interest of the workers' health and the health of the population as a
whole, house building on alarge-scale, specially in the cities, is an urgent necessity. The growing
industrial population and the call for better standards of living are making such large demands
on the building industry as can be met only by the application of modern scientific methods.
Design has to concentrate on cheap, comfortable and sanitary dwellings. What we need in India
and need urgently is an organisation like the National Bureau of Standards at Washington, with
asection devoted toresearch in Building and Housing problems.

Qano
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Housing has two aspects: the provision of new houses on clear sites, and slum clearance which,
in other words, means re-housing. In some towns in India, slum clearance has only meant the
replacement of old by new houses which are mass-designed. In most cases, this has amounted
to giving the inhabitants the equivalent of future slums, of a somewhat modern type perhaps,
but with insufficient courtyards or open spaces. It is necessary to consider the question of
overcrowding, whether we clear slums or develop open areas. The chief problem of our slums is
the problem o f overcrowding, not only overcrowding of too many houses in a small area but
overcrowding of too many people in a small house. It was found in 1921 that, out of the total
population in Bombay, as much as 70 per cent lived in one-roomed tenements with an average
of alittle more than 4 persons in a room. In one section of the city, the percentage of population
living in one-roomed tenements was 96. Conditions in other industrial centres, such as Karachi
and Cawnpore, were found to be equally bad, if not worse. The result has been that no settled
factory population has grown-up in industrial centres, and there is consequently periodical
migration oflabour between the town and the country.

There is the further problem that, in many industrial centres where land is exceedingly
valuable, the workers are forced by circumstances to live in gloomy, congested tenements with
primitive sanitation, having little or no light and even poorer ventilation. In other cities, where
open spaces are available, the conditions are hardly better. These facts have been cited over and
over again by almost every Commission and Committee appointed by Government during the
last twenty-five years to examine this question. Nolandlord in any country can be expected to be
such an undiluted philanthropist as to provide adequate and healthy houses free of rent or at
reduced rates to people who cannot afford to pay. What then is the solution'? An alternative
advanced is that the wages of the industrial worker should be raised. True, but the question
remains as to whether the responsibility of the Architect and the Engineer ceases upon
designing and constructing the tenements at the behest of the landlord? Is it not their duty to
protest emphatically, in Municipal Councils, on the platform and in the press, against such
conditions? Several benevolent and far-sighted employers such as the Tata Iron and Steel
Company at Jamshedpur, the Giridih Collieries, the Empress Mills at Nagpur, Batanagar in
Calcutta and a few others have carried out housing schemes on advanced, scientific lines. The
Labour Association of Ahmedabad and the Coal Mines Welfare Advisory Committee of Raniganj
and Jharia have also done commendable work in forging ahead with schemes ofhousing estates

for the textile and coal workers. But what percentage of the total industrial population of India is
housed in such tolerably well-equipped colonies with good roads, decent schools for boys and
girls, parks and playgrounds medical relief, water-supply, drainage, lighting and labour
welfare?

Planning for India resolves itself, to employ a phrase used by the late President Hoover, into the
creation of “a national engineering sense of provision for the nation as a whole”. Vast as India s,
the problem of planning her economy is vaster, if only because of the lee-way she has to make in
point of time and standards. Our Engineering conceptions have accordingly to be enlarged on a
national scale, and what we need, both literally and in the wider sense, is in fact “National
Engineering” Governments and Administrations must on their part realize that Engineers are
the “steel-frame” of development and that the complete consultation and co-ordination is
required between the Administrator and the Engineer. That is why the Institution of Engineers
represented to the Central and Provincial Governments and to the Indian States that they
should include in their administration, consistently with their statutory provisions, suitable
Engineers of administrative experience for the management of communications, posts and
telegraphs, irrigation, power, industries, rural, reconstruction and similar other activities
requiring the help, the precision and the talents of the Engineer.

The demand for a planned economy is in reality a demand for assurance that a reasonable
standard of economic life will be afforded every individual, however poor. It is the time-old
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quest for a happy, clean and a secure life. Since his earliest days, man has endeavoured create
such a world for himself. Some times the frontiers of faith knowledge have been pushed back
and, with them, the ideal of collective good. At other times vigorous men have appeared,
accepted the world and endeavoured to serve and rebuild. Today, after a terrible period storm
and stress and destruction, the world and its peoples are faced the problem of rebuilding and
rehabilitation. That problem confronts not only those countries which have been reduced to
ruin by human hands which brought no, other gifts than death and destruction, but also those
lands, like ours, which are assailed by the deadlier enemies of poverty ignorance and disease.
We have, therefore, to rebuild and reshape the whole of our national life, and we could take no
better resolution on this occasion of the Silver Jubilee of this Institution than to pledge ourselves
to attack, with all the tools and implements, the machinery and equipment, the mind and the
imagination of the Engineer, the triple alliance poverty, ignorance and disease which holds our
country initsrelentless grip.
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Nawab Zain Yar Jung Bahadur—a Brief Profile

Syed Zaimuddin Husain Khan Nawab Zain Yar Jung Bahadur, ELLA., M.LE., died on May 16, 1961, at
theageof 72.

After receiving his early education in the Nizam College, Hyderabad, Nawab Zain Yar Jung
proceeded to England in 1908. He obtained the Diploma in Civil and Mechanical Engineering from
the Crystal Palace Polytechnic, London, in 1911, where he earned also the distinction of being a
hockey blue of the University of London. On his return to India in 1912, he joined the Nizam's Public
Works Department as Assistant Engineer in the Irrigation Department. He made his mark in the
construction of the Osmansagar Reservoir project and in furthering the schemes of beautifying the
city of Hyderabad proposed by Sir M. Visvesvaraya.

In 1922, he was promoted to Executive Engineer. In 1930, he was nominated by the Nizam's
Government as Architect for the University buildings, and was deputed to tour in Europe, America
and Japan to study the designs of important universities of the world. On his return he was
appointed State Architect in 1932. He was Commissioner, Hyderabad Municipal Corporation, from
1935t0 1938, in addition to holding the post of Chief Architect, Nizam’s Government.

He was appointed a Minister of H.E.H the Nizam’s Cabinet in 1944 and held the portfolios of the
Public Works and Commerce & Industries Departments. He continued in this capacity until 1948
when he was posted as H.E.H the Nizam's Agent in New Delhi. After the police action in Hyderabad.
hewas appointed as a Minister of the Cabinet under the Military Government, holding the portfolios
of Public Works and Railways.

During his professional career, Nawah Zain Yar Jung was responsible for the design and
construction of a host of important structures. The most important of these are the Osmania
University buildings, the Nizamia Mosque in London, the Madar-e-Deccan Mosque in Aligarh, the
Anglo-Arabic College of the Delhi University, the Central Secretariat in Hyderabad, the Tuberculosis
Sanatorium in Vikarabad, the Ibrahim Bagh Infantry Barracks, and the Osmania Technical College
in Hyderabad. He was member of the Committee of Experts for the restoration and conservation of
the Taj Mahal in 1942, and a member of the Committee for the restoration of the Badshahi Mosque,
Lahore.

In 1943, as Chairman of the Hyderabad Centre of the Institution, Nawab Zain Yar Jung had initiated
in Hyderabad a scheme of popular lectures on engineering subjects. The first public lecture on the
design of Osmania University by Nawab lain Yar lung was inaugurated by the President of H.E.H. the
Nizam's Executive Council. The series proved to be a great success.

Nawab Zain Yar Jung was not only responsible for securing from the Government of Hyderabad a
suitable site for the construction of the building of the Hyderabad Centre but also had prepared the
design for its construction. The foundation stone of the building was laid on November 25, 1945, by
the Nawab of Chattari, the then President of H.E.H. the Nizam's Executive Council, and a special
grantof Rs. 10,000 was donated by him. This beginning helped Nawab lain Yar lung to collect a very
substantial contribution from the public, which resulted in the early blossoming of the building
scheme of the Hyderabad Centre.

Nawab Zain Yar Jung as President of the Institution had the privilege of seeing in 1945 the
inauguration of the Silver Jubilee of the Institution by H.E. Lord Wavell, Viceroy of India. Being then
the Minister in charge of Public Works in Hyderabad, he had led from the State a delegation of 20
senior engineers, which, in turn, had the effect of accelerating the activities of the Hyderabad
Centre. In 1946 when the Institution was urgently in need of stabilizing its finances, Nawab lain Yar
lung was responsible in using his influence with the Government of India who donated a grant of Rs.
I lakh. Similarly, he was responsible for obtaining for the Hyderabad Centre of the Institution a
grant of Rs. 10,000 from the Military Government for completing the building of that Centre during
1949.

In 1951, Nawab lain Yar lung attended a joint conference of the three premier engineering
Institutions of the UK., the Institution of Civil Engineers, the Institution of Mechanical Engineers
and the Institution of Electrical Engineers, as a delegate from this Institution. He was at the same
time a leader of the Indian delegation to a Conference of the Standards Institutions of the
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Commonwealth. On his return, he urged upon the Government of India the need for establishing an
Indian Standards Institution, and it was as a result of his efforts that the Indian Standards
Institution came into being.

In1952, Nawab lain Yar lung Bahadur visited China as a delegate of the Indian Cultural Mission.

During his administration as Minister, Public Works, he was responsible for creating a separate
department for irrigation in Hyderabad and also for establishing the Engineering Research
Institute for researches in irrigation and general engineering practice.

He was a wise administrator zealous for the enhancement of the prestige of the engineering
profession and a great friend of the labourer and the artisan. During his administration he raised
the efficiency of the Department very considerably and was responsible for setting up of a high
moraltone in the Public Works Department administration.

In 1955, Nawab Zain Yar Jung was commissioned by the Government of India to visit the Western
countries in connection with the design of a National Theatre in New Delhi.

In 1956, he was awarded the Padma Bhushan for his distinguished services. In 1958. he was
nominated by the Government of Andhra Pradesh to the Rajya Sabha. He retired from the Sabha in
1960.

Hewas also an eminent Rotarian and had the distinction of being elected a Rotary Governor.

The dedication of the remarkable book. 'Strongholds of India" (William Heinemann Ltd.) by the
distinguished architect and author, Sydney Toy, ES.A.. ER.I.B.A, to him is a testimony to the
architectural and engineering eminence of Nawab Zain Yar Jung.

Nawab Zain Yar Jung joined the Institution as Member in 1941. He was President of the Institution
during 1945-46.
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Mr E A Nadirshah

Esq., O.B.E., B.E, B.Sc. (Eng.), M. Inst, C.E., M.LE. (India), ELS.E. (Lond.), J.P.
Chief Engineer, The Concrete Association of India

President 1946-47

Presidential Address

Gentlemen,
Introduction

[ am indeed very grateful to the members of the Council of the Institution of Engineers for
having conferred upon me the greatest honour that lies within their power, i.e., selecting me as
the President of the Institution of Engineers for the year 1946-47, which I consider as the
highestdistinction an engineer can aspire to in his professional life. | am indeed conscious of the
great responsibilities that this chair carries, particularly at a time when engineers have a
tremendous and important task of giving help and advice in many and varied directions in
building up an "Industrial India". In achieving this great task, I have not the least doubt that our
great country will have the loyal support of the members of this Institution, individually as well
as collectively. On my part, I shall make every effort and endeavour; not only to maintain the high
traditions of this chair, but to promote the general welfare of the Institution and I shall spare no
pains to justify the confidence reposed in me.

Itis the usual practice for Presidents to address the members of the Institution on some special
branch of engineering with which they are connected.  am going to deviate from this practice by
addressing you on some important aspects of engineering which may help in building up our
great country and may create an interestin as large anumber of members as possible.

Pandit Jawaharlal Nehru on Necessities of Life.

Pandit Jawaharlal Nehru, in his presidential address to the Indian Science Congress in January
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this year, has very rightly pointed out that Science must think in terms of the 400,000,000
persons in India who need food, clothing, housing, education, health, etc.-all the absolute
necessaries of life that every person is entitled to. He stresses on engineers, scientists and
technicians the importance of solving the problems of the. New India by rapid planned
development on all sides so that food could be made available. He has wisely pointed out that all
the latent scientific talent in the country should be tapped so as to give it opportunities for
growth and service to the community. This simple, but high ideal must have come to his Master
Mind probably through an intimate knowledge the following main facts and figures for India:

Food Clothingand Income Statistics

(a) India is a deficit country for foodstuff, the food shortage being 41 billion calories. We should
have about 6 million tons of food to feed at least our present population. In India an average
person gets a diet which can hardly yield 1,200 calories per day as compared to the balanced
diet figures of 2,600 calories per day, which according to Dr. Aykroyd should consist of :-

Cereals 15 ozs.perday
Pulses 3 "
Vegetables ........ 10 "
Fats & Oils 2 "
Fruits 2 "
Milk 8 "

(b) the per capita consumption of cotton piece-goods in India is 15.5 yards as against 64, 34,
21.4and 19.1in U.S.A., Germany, Japan and Egyptrespectively and

(c) the per capita income: of India is Rs. 70 but 90 per cent of India's population earn an income
of Rs. 18 only per annum, as againstRs. 1,186, 1,013,520,176 and 133 for U.S.A,, U.K,, Germany,
Japan and U.S.S.R respectively. Probably the following figures of India's income would make the
position more clear:

1% of its population enjoy 35% ofthe total national income.

32% 33%
67% 32%

How can this mostlaudable object pointed out by Pandit Jawaharlal Nehru be achieved? Nobody
can deny that it can only be fulfilled by proper, systematic and well-thought-out planning.
Conditions in modern progressive life have become so complicated and international relations
sointerlocked that far-sighted, orderly and scientific planning is absolutely necessary.

Attemptsat Planning

In India, Sir M. Visvesvaraya was the first to devote attention to this vital subject of Economic
Planning. The National Plan-Attempts at ning Committee appointed by the Indian National
Congress Planning has attempted to set up a blue print for the economic development of our
country. The Government of India have set up various Post-war Reconstruction Committees to
plan for India's future. Eight distinguished industrialists have presented a 15-year plan, known
as the Bombay Plan, and have rendered a signal service. Then again, Mr. M. N. Roy has published
a"Peoples" Plan" Which involves an expenditure of Rs. 15,000 crores in 10 years.

Principlesand Main Objects of Planning

In fact planning should be so arranged and carried out that India's vast, undeveloped, latent and
static energy is converted in stages to dynamic energy. If she has to stand competition against
highly developed and advanced countries of the world, India's planning should achieve the
following main objects, as a country's economical strength is always judged by its holdings of
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raw products, capacity to. turn them into finished products and the purchasing capacity of her
imports againsther surplus exports:

Development of Cottage Industries and Decentralisation.

(a) to secure well organized and powerful village communities with social security and
economic culture by development of cottage industries, which in turn is bound to solve, to a very
large extent, India's unemployment problem and improve labour conditions. It should not be
lost sight of that 90 per cent of our people are employed on agriculture and the remaining in
industries, of which 2 million souls (i.e., 0.5%) are working in large-scale industries. We have
700,000 villages scattered over an area of 1,808,679 sq. miles. More attention should therefore
be paid to independent regional unit planning than to the concentration of all the industries ina
few big cities. We should plan in a horizontal direction rather than vertical. Besides,
decentralisation of industries will also be helpful against foreign aggression. In fact, American
Architects have recently recommended not to have cities of more than 2 lacs population each so
as to be safe from Atomic and other bombing;

Explanation of Man-Power and Natural Resources of the Country

(b) to establish a minimum standard of living for all with cultural and spiritual values of life by
increased productivity and exploitation to the fullest extent of the country's man-power and its
natural resources such as coal, oils, timber, cotton, water power and various minerals in order to
promote welfare and full economic development of the country and happiness of the nation, so
that every individual can earn his or her livelihood by just and honourable means. Peter the
Great once said: "Bear in mind that the commerce of India is the commerce of the world and he
who can exclusively command itis the Dictator of Europe”;

Bringing more Area under Cultivation

(c) to aim at (i) the reclamation and cultivation of an area of about 170 million areas of
"cultivable waste" by prevention of soil erosion, by providing proper drainage and resorting to
terracing and (ii) the bringing of more area under irrigation by canals, tanks, wells, etc., as only
about 23 per cent of the total area under cultivation (i.e., 55 million acres out of 244 million
acres)isirrigated at present;

Credit Facilities
(d) tointroduce measures to aid farmers by providing special credit facilities;
Development of Major Industries

(e) to develop major industries such as Shipping and shipbuilding manufacturing of
Automobiles and Locomotives, Building of Aircrafts, Textiles, Hydro and Thermal electric
power Mining and Metallurgy, Machinery and Machine tools, etc. If Australia, Canada and New
Zealand, with but a fraction of India's resources in men, money and minerals can manufacture
their own machinery, ships, air crafts, etc., in a short spell of a few years, why should not we
succeed?

Development of Communications

(f) to improve transport and communications by Land, Air and Sea, by development of our road,
rail, wireless, telegraphs, telephones, etc.and

Central Research Institute, Defence Forces, etc.

(g) in planning for attaining the above main objects the following points should notbe lost sight
of :-

1. Growing, handling and distribution of food,

The Institution of Bngineers (Judia)

The Legacy




The Legacy

2.Systematic destruction of pests,

3.Improving education, health, housing, sanitation, water-supply, etc.
4.Establishment ofa Central Research Institute and

5.Development of Army, Navy and Air Forces for India's defence.

It will not be possible for me to deal with all the above subjects even superficially, and I shall
therefore confine myself to the most important subjects of Education, Research and
Communications.

Education—A Main Factor in Planning.

For Planning, the most important and vital factor is education which can very well be said to be
its foundation. What we are to-day is what we were trained and educated to be in the past, and
what our Institution is going to be in the next decade will be entirely dependent upon the type of
education that our young men receive to-day. It is therefore essential that we, as an Institution,
should take theliveliestinterestin education firstly of the general type, i.e., pre-engineering and
then engineering proper.

Improvementin the System of Education.

I cannot help feeling that our system of general education is far from satisfactory. Economic
factors loom large on the horizon and there is also a lack of will on the part of those who could
change the system for a better one. When people talk of mass education, they mean mostly the
education of masses of students dumped together in a single class room, the class being
conducted by an ill-paid teacher. Due to the low salaries which, in some instances, are even
lower than those of sweepers in big towns, is it any wonder that mostly third raters have
gravitated to the profession of teaching? They have no interest in their students except to get a
little extra from the parents by giving private tuitions. With big classes there is a complete
absence of personal touch.

India's Literacy Figure Low.

At present we can boast in India of having educated in arts, science, and technical subjects,
about 15 per cent of its population of 400 million souls. Comparing this figure with the literacy
figures of some other countries, itis apparent that India has a great headway to make. To achieve
this object the policy of educating India's teeming millions should be laid down by the Central
Advisory Board of Education, so as to have a uniformity all over the country.

Medium of Education

IfIndia wants to keep pace with the progressing world, the first thing to decide is the adoption of
a universal language as a medium of teaching. No doubt this is a very controversial subject and
should be decided on the broadest principles; The world today has become very small as
science has reduced distances. We have the prospect of travelling round the earth's equator in
24 hours (non-stop). Even a trip to the moon, a distance of 240,000 miles is a possibility now. In
fact, this question should be decided by the U.N.O.

Basic Education

Basic education should consist of a full and compulsory education for every boy and girl in
reading, writing, mathematics, sanitation of home and surroundings, health, social and physical
training.

Secondary Education

Secondary education should be a self-sufficient unitand made so cheap as to be available to the
masses in utility and vocational subjects. Museums, exhibitions, models, cinemas, cation. etc.,
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should form the main plank of education. Examinations should not be the mere criterion of
judging students but their general progress throughout the year should be the main
consideration. Arts of painting, applied arts, crafts, etc. should be encouraged in early stages
and all duplication of subjects avoided. Every school, every factory and every concern should
have its own library of scientific and technical books, as cheap and abundant books form the
most important line of attack against poverty and low standard of living. Physical and military
training should form a compulsory subject. Every youth of India should be taught the principles
of the defence of the country so that, when the need arises, India can immediately form a most
efficient force required, for her defence.

Technical Education

Sorting out of technical and professional education should be done about 3 years before the
Matriculation and School Leaving Examinations, during which period requisite facilities in such
subjects should be given so as to form the bases of the development of a student who should
devote his subsequent time and energy solely to the application of his own branch of studies till
he takes adegree or diploma.

Facilities to impart technical and scientific education should be many times increased to meet
the country's growing needs. The necessity of training of technicians in farming, engineering,
chemistry, industries and building is so great that it cannot be overstressed. The two World
Wars have proved this necessity beyond doubt and such training will eventually tend to the
development of our mineral and power resources.

Curiosity to be encouraged.

There is one quality that we, as engineers, prize most. It is that quality by which the world
progresses faster and faster on its onward march. It is responsible for all the inventions, the
fruits of which we enjoy today. It determines, in spite of adverse circumstances, whether the
country will be prosperous or otherwise. It is the quality by which we are judged on an
intellectual plane by other countries and by which we shall succeed in standing shoulder with
the mostadvanced nations in the world. | mean that great quality of "Curiosity". We should have
no complaint whatever how an educational system runs, provided in the young men and
women of the country this great quality of curiosity is inculcated and kept burning in schools
and colleges. Is it ever possible with our crowded class rooms and ill-paid teachers to permit of
an individual display of curiosity? When this state of affairs continues for years, the young
student is intellectually killed before he sets his foot in the University. Then we ask the
engineering colleges to resuscitate him in order that in the future he may take our place and do
better-a truly herculean task. The mentality that prevails in schools has now seeped into
engineering colleges as well and at least a few of them in the good name of post-war
development have started the game of education amongst masses without an adequate staff,
buildings or equipment-a proper mass-production factory, with this difference that a mass-
produced article, with a powerful organization behind it is a perfect article, whereas, the
student counterpartso produced is a half-backed student engineer.

Improvementin Technical Education.

In order that we, as a professional body, may playa mostimportantrole in the future, we demand
that our technical education should be of the best type. Going through the engineering courses
of the different universities, one is pained to find some glaring omissions. Of all the fellow
professionals, the engineer comes in contact daily with masses of men, with different modes,
manners, characteristics and types of thought; to deal with such a problem the modern
engineer mustbecome conversant with the great subject of psychology.

Psychology.

The human factorin all engineering works is far more important than the inanimate, viz., money
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and machinery. More schemes have been wrecked in the initial stages by one individual not
pulling harmoniously with another than we care to admit. Laws of human behaviour are almost
as immutable as the laws of science and they are amenable to study. A tremendous amount of
work has to be done in the realm of industrial psychology, correlating work and environment,
outlook and periods of rest, labour organizations and control, industrial accidents and their
causes, and the most fruitful of them all, the measurement of intelligence and aptitude with the
object of eliminating square pegs in round holes. It is my fervent hope that this omission from
the engineering courses of this great subject of Psychology will be made good.

You will be interested to know that in a large number of American universities between 12 and
15 per cent of the time of an engineering course is spent in social humanities with the specific
purpose of giving the engineer a broad background. Among the subjects included are English
Literature, Economies, Psychology, History, etc. The modern Engineer has ceased to be a narrow
technician and ifhe has to progress, he must sell his wares to the lay public. He must therefore be
an all round man with a wide knowledge of the world and men of different professions and
businesses around him. Our universities therefore ought to keep this important aspect of
education in the forefront.

Electronics

There is another omission in the engineering course to which I should like to draw your
attention. No matter whether one professes to be a civil engineer or mechanical or electrical, the
impact of the new subject of Electronics is now being felt all round. Most of the measuring
instruments now use electronic principles recording mechanical pressures, strains, steady or
alternating, measuring vibrations in machinery, analysing acoustic properties, measuring pile
driving strains, engine indicators and a host of other uses, too numerous to mention. It is
absolutely essential that the engineering student is madefully conversant with this new subject,
the mostrevolutionary use of which is the Radar and the Electron microscope.

Researchin Engineering Colleges

There is still another aspect which our engineering colleges may consider with profit, not only
to themselves but to the country as a whole. Far too long have the members of the staff played
the part of middlemen in business, buying information from outside sources, usually foreign,
and seiling it in the country. The time has now come when this one-way traffic must be made
into a two-way one. They must intensively go in for research. Firstly it helps teaching. Secondly
itintroduces the students to the methods of research which, in the main, consist of finding facts,
interpreting them and then using them for varied conditions on actual work. It is a great
advantage for students to be associated with research as it brings into play some very useful
qualities of resourcefulness, practical judgment, imagination, independent thinking, initiative
and most important of all, capacity to bear failure with patience and equanimity as a spurt to
continued effort. How fast the West is advancing in the matter of engineering training may be
gathered from the fact that the California Institute of Technology has already a graduate course
in “Jet Propulsion". It needs no prophet to prophesy that the next ten years will see the demise of
the internal combustion engine that we see to-day. In this fast moving world if we are to play our
part in keeping with the size of our country or population, we should waste not a moment to
scan the bottomless depth of research. I shall revert shortly to this mostimportant subject.

Education will obtain Freedom

In fact, the whole education system should be so devised that it can give every citizen Freedom
of speech or expression, Freedom of religion, Freedom from want and Freedom from fear (the 4
principles of the Atlantic Charter) and we as Engineers should be prepared to dedicate our
children to Science and Engineering without any distinction of race or creed.
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Education-the Basic Industry of the Country

We note with great satisfaction that in his recent speech at the Institution of Engineers' meeting
in Bombay, Mr. Kher, the Prime Minister, promised that the present system of education would
be overhauled so as to provide more practical training. It is also very gratifying to note from the
recent presidential address of the Hon. Mr. C. Rajagopalachari, the then Member for Education,
Government of India, at the 13th Session of the Central Advisory Board of Education that the
Central Government have planned in general terms to spend on education between the
provinces and the centre about Rs. 125 crores during the next 5 years. He has rightly stated that
Education is the basic industry of the country. Industries depend upon the quality of men we
give them and the quality of men depends upon the education that we give them. His Excellency
the Governor of Bombay, Sir John Colville, laid stress at the same session that education was the
very foundation of the National developmentin all directions and that technical subjects, which
had nothitherto received due attention in this country, should take their rightful place. Itis true
the Central Advisory Board during its life of 12 years has put up and published various reports,
thelatest one being Sargent's Report. We engineers, however, as men of practical commonsense
only hope that we will soon emerge from this stage of report-making to the constructive stage of
action.

Research.

Let us now go to the next important factor which would help in planning, building and
maintaining an Industrial India, namely Research. First let us see how our country stands in
comparison with other countries in the field of research. The best idea could be obtained from
the facts and figures given in the following table which has been reproduced for ready reference
from Principal Taraporevala's paper in the Silver Jubilee volume of the Institution of Engineers
(Bombay Centre), from which it will be seen that India has spent in 1937 only 0.3 crores of
rupees as compared to Rs. 9 to 150 crores spent in Great Britain, U.S.A. and Russia, whereas per
capita expenditure in rupees varies from 2 to 9 in these countries as against 0.0013 for India:

Country Year Annual Per capita Percentage
expenditure expenditure of estimated
onresearch inrupees National
incrores. Income.

Russia . 1934 90-150 5.4-9 2.4-3

United States .. 1935 90 7.2 1.5-1.8

GreatBritain .. 1934 9 2.1 0.45

Canada . 1938 0.72-1.0 0.66-0.87 0.18-0.24

India . 1937 0.3 0.0013 0.015

Destruction and Creation

Research destroys and creates. It can destroy a big business in a short time. In the year 1850
there over 2,500 miles of canals in U.S.A. representing an investment of 2,100 crores. In 1860
Railways began to come into existence and by 1870 they practically killed the system of canal
transportation. Similarly in 1910 automobiles came into existence and in 1940 railways lost
15,000 miles of their track, the investors losing about 3,000 crores. Now it seems to be the turn
of the cotton industry as it will have soon to face great competition from synthetic fibres like
Rayon, Nylon, etc. The atomic bomb that was dropped on Hiroshima killed about 80,000
persons. Professor Marcus Oliphant, atomic bomb expertand Professor of Physics stated during
a public lecture that scientists had produced an atomic bomb six hundred times deadlier than
those that were dropped on Japan, which implies that it can kill 48,000,000. Wire transmitted
telegrams may soon become a thing of the past when messages will be transmitted by light
waves (telefax). Its creative power is also very great, for example Edison's discoveries in the
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field of electricity brought more wealth to U.S.A. than the gold mines of California or Nebraska. A
majority of business firms have been founded in America to commercialise inventions made by
research and they remain in business on account of research. As a result of research carried out
by Russian laboratories on tobacco fermentation, a saving of about 21/,crores of rupees has
been made in the State tobacco industries after spending a very small fraction of this amount.
The Electron Microscope has now taken the field. An optical microscope whose magnifying
capacity is limited by the wave length of the light enlarges up to 2,000 times normal. This new
invention has already attained the magnification up to 200,000 times normal and it has the
possibility of attaining a magnification up to 200,000,000 times normal. It is bound to play a
very importantrole in the advancement of Medical and Engineering Sciences. Atomic bomb was
produced ata cost of rupees 600 crores as aresult of organised research. Imagine, on account of
atomic energy, the great limitation in the weight of fuel to be carried, as a pound of atomic
energy is equivalent to 180,000 tons of T.N.T. or 10,000,000 Ibs. of petrol and a pound of
uranium 235 is equivalent in heat energy to 20,000,000 Ibs. of coal. Well, if energy can be cheap
for all mankind, every individual will get his or her comforts and there can be nothing else but
peace and harmony amongst men and nations. It has been estimated that in Great Britain after
spending rupees 67 lakhs per year on industrial research a saving of notless than 6.5 crores per
annum has been effected in industrial concerns.

Establishment of a National Research Institute.

We in India should have a National Research Institute which should co-ordinate the efforts and
the results of other research institutions existing or to be founded in different provinces and
States, conducted by various Government Departments, Universities, Colleges and Industrial
concerns. All these bodies should have large and well equipped laboratories with facilities for
full scale research.

Scholarships.

Financial barriers to higher research education should be removed by providing scholarships
so that talented individuals in every State or province could come forward to give the benefit of
their latent intelligence in the nation building programme. Last year, I.C. (England) announced
an award of 80 research fellowships of £600 each per year in Physics, Chemistry and allied
subjects tenable for 5 to 7 years at 9 English universities. The Research Institute I.C., I am told,
consists of 900 fully qualified scientists and engineers and more than 1,000 skilled assistants
andin 1943 alone they spentas much as £2,200,000 on research. Sir Homi Mody, in his speech at
the 10th annual general meeting of the Associated Cement Companies, Limited, stated that a
well-equipped and adequately staffed Central Research Laboratory was now being planned and
the work of designing and laying it out had been entrusted to a well-known firm of architects.
The laboratory is estimated to cost about rupees 20 lakhs. These are indeed good examples for
our industrialists and capitalists to follow. and they should establish their own separate
organisations for research which should work under the control and direction of the Central
National Institute.

Scope and Function of the Central Research Institute.

As suggested by Principal Taraporevala in his paper on Organization of Research in
Engineering, the Central Research Institute (under Government control) should be planned on
a very comprehensive basis so as to undertake various kinds of tests for all Government
departments, Local bodies, private industries, etc. Its scope and functions should be:-

(a) to supply routine information on the quality of materials;
(b) to develop further information on known materials or to develop new materials;

(c) to obtain accurate information regarding fundamental properties of materials, and
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(d) to draw up independently or to assistin drawing up in collaboration with other departments
and publicbodies, specifications for materials, codes of practice, codes of safety, etc.

Different Departments of the Central Research Institute.

To achieve the above objects, the Central Institute should have the following special
laboratories on the lines of the Department of Scientific and Industrial Research in Great
Britain.

1. Physical Laboratories with different branches for
(a) Physics,

(b) Electricity,

© Radio,

(d) Meteorology,

(e) Engineering,

(f) Metallurgy,

(g) Aerodynamics,

(h) Hydro-dynamics, etc.
2.Building Research.

3.Road Research:

4.Chemical Research.

5.Food Investigation.

6.Forest Products Research.
7.Fuel Research.

8. Water Pollution Research.
9.Geological Survey and Museum.
10. Miscellaneous.

Engineering and Physics Sections

The Engineering and Physics Sections under 1(e) and 1(a) should have all facilities to carry out
experiments and investigations on (i) fatigue in metals and other materials under combined
bending and torsion; (ii) effect of high temperature on creep of metals; (iii) mechanical
properties of spring-steel, fatigue and failure of springs, causes of failure of W.I. chains and other
lifting tackles, etc.; (iv) pressure of wind on structures like buildings, bridges, etc.; (v) heat
transmission from surfaces to fluids flowing over them; (vi) detonation or explosion of gaseous
mixtures; (vii) investigat