


We were born in

October 1964 and within the
short span of four years
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prompt and dependable
service and the co-operation
extended to us by our
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.Zakir Husain,, RAS;TRAFSTI B}rvm,
EW DELHI-4.
December 30, 1967.

Mahatma Gandhi was the embodiment of truth
and non-violence and worked unceasingly all his life
to bring about unity among all our people of whatever
sect or creed. Not only was he the greatest leader
of our time but one whose genius and strength of
purpose welded the nation as one in its march
towards freedom. His birth centenary celebrations
in 1969 will afferd us a unigue opportunity to
rededicate ourselves to his teachings and lofty ideals
so that India may continue to prosper and grow
great.

I wish success to all efforts that are under-
taken to add to our knowledge of Gandhiji's life
and his mission.

Zakir Husain.



Dr. S. Radhakrishnan “GIRTJA”
30, Epwarp Ernior RoAD,
MyLAPORE, MADRAS-4.
January 15, 1969.

Dear Sir,
T am directed by Dr. S. Radhakrishnan to send

his good wishes for the success of the °Gandhi
Centenary Number ' of your college magazine.

Yours faithfully,
C. Ramasubbon
P. S. to Dr. S. Radhakrishnan.
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‘IN MEMORIAM

Dr. C. N. ANNADURAI
Late Chief Minister of Tamil Nadu.




Hon’ble M. KARUNANIDHI
Chief Minister of Tamil Nadu.
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N. MAHALINGAM, B. Sc., M. I.E. . 38, Chamiers’ Road,
MADRAS-28.

21—1—1969

Mahatma Gandhi is now remembered ag the
deliverer of the Indian Nation, but he was also
a great soul who gave lead to the mation in
various fields like Education, Social equality,
Personal hygiene, Development of Village
TIndustries, Development of Rural Economy etc.
He dedicated his life for the benefi of the whole
humanity. I wish your endeavour all success.

N. Mahalingam.

M. S. PALANIAPPA MUDALIAR, B, A. 189, RAJA STREET, COIMIBATORE.
; 16—1—1969.
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INAUGURATION OF COLLEGE UNION

COLLEGE URON,,

Shri. Jayaprakash Narain, the Sarvodaya leader
delivering the Inaugural Address.

sogrfi Gurama—srhd mIH@GETE afpr.

QerpQurfle) : Sa. d. e, REHETSET.



INAUGURATION OF PLANNING FORUM

Sri. C. L. Govindarajan delivering the Inaugural Address.
OUR ATHLETIC TEAM
S R

Sitting: L. to R: J. S. Rajakumar (Captain) Thiru N. Namasivayam, Thiru M. Alkondan

(Principal), Thiru R. Veluswamy (Physical Director), K.M. Kanakaraj (Gen. Captain)

Standing (L. toR.) R.Gopal, K.M. Thaogavelu, P.Kannaiyan, K. C.Kandeepan,
S. Manickan, K. G. Radhakrishnan.
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Inaugural Address
of the College Union

( Delivered on 17th August, 1968 )

By
Sri. JAYAPRAKASH NARAYAN

President, Sarvodaya Movement.

Sri Mahalingam, Student-Chairman, Principal and Friends,

Excuse me for my sitting while talking because I have a pain on my legs
which I developed while at the Nasik prison in Bombay.

After I matriculated, I joined college as you all have done. I was expected
to go to England for my studies so that I could write what was in those-days,
called the I.C.S. examination. Parents and relatives were entertaining great
hopes about my becoming an L. C. S. officer. But even in the second year of my
college career Gandhiji started what was known as the Non-Co-operation Move-
ment — a movement which was nation-wide in size, and non-violent in character,
This was the Freedom Movement in which many young men and women from
various walks of life joined. This movement consisted of the Planters’ Movement
in Bihar, Boycott of British Goods Movement all over India. This Non-co-
operation Movement was started by Gandhiji on hisreturn from South Africa,
where he had already tried his experiment of Non-co-operation in non-violent way.
Milions of people participated in this Satyagraha Movement by Mahatma Gandhi
against the ruling British people. Among these were the thousands and thousands
of students who readily responded to the call of Gandhiji. As a student of the
College at Patna, I also joined this movement and became one of the student—
soldiers under Gandhiji. Rajendra Prasad also joined this moyement asa lawyer
of the Patna High Court. This movement spread from one end of the country to
the other, and gained momentum from year to year till India achieved indepen-
dence. I must say, now that it was ina large measure due to Students”
participation in the Non-violent Movement that India became independent.

You are all students in independent India. You want to join college so that
you can get some job and be able to maintain yourself and your family. This is all
right. For that matter, you have to devote your attention to the college studies
you have undertaken. This is your first responsibility now. -
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A few years ago in Bihar, an unprecedented drought came about and worst
famine occurred. As the president of the Famine Relief Committee, I could find
students of our country, mostly from Bengal, and other foreign countries, volun-
teering to serve in the refief programmes. Students from the American Youth
Peace Corps, from the British Student Volunteer Force, and from the French
Organisation of students, came forward to serve in the relief camps in Bihar - one
of the hottest parts of country -in May and June, digging wells, distributing
medicine, blasting rocks and other hard activities that were needed. At that time
I asked myself, “ What is it that has made these students from all over the world
come here to labour?”’ Please ask this question yourself, Why should this
happen ?” :

Young volunteers from Gujarat, Bombay and Tamil Nadu formed the
majority of volunteers from Indian States. Tamil Nadu came next to Gujarat
and Bombay.

Contrast this with the activities of students soon after the 4th General
Election throughout the North-demonstrations- against the vice - chancellors,
boycott of examinations, organisation of strikes in Universities and Colleges -
beating of invigilators etc., etc. - What has this to say on Gandhiji’s non-violent
revolution, in which Jawaharlal Nehru and others joined, and which has been
hailed by people of other countries, as a unique fight in the history of the world.

I was educated in America for 7 years from 1922 to 1929. I worked in
factories doing all jobs, served in restaurants washing tables. Ihad to earn my
living doing all jobs there, T returned from America in 1920 and since then found
myself in the great mon-violent movement of Gandhiji — now in the Gramdan
Movement.

Whereas in other parts of the world revolutions have been brought about
only through violence, in India Gandhiji sought to bring about a non-violence
revolution, which is based on love and truth and whose main teaching is ““ Do ot
hate the enemy ”. It is this non-violent revolution that people throughout the
world acclaim as the Message of Gandhiji ~ a revolution by which India became
free.

1 have gone to many countries which are helping India in so many, ways as
food grains, industrial machinery etc., etc. Inalmost every country people put this
question to me, * Why, with so many rivers(Ganges, Krishna, Godavary, Cauvery,
Brahmaputra) and with so many untapped underground resources, with 51 crores
of people, and with 20 years of freedom, are you notable to feed yourselyes 2"
1 tell you I was really ashamed to hear this question everywhere I went.

Do you think that in other countries somuch progress on all fronts has
been achieved only through Governments’ programme of action? For my part,
I don’t agree. Never forget that in no country in the world has progress been
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made merely because of the Government. Itis peoples’ initiative on the one hand
and Governments’ efforts on the other that could achieve progress on any front.
Even the totalitarian Governments under Stalin, Hitlar etc. could achieve their
objectives only through the participation of millions and millions of people.

We, in India, have chosen Democracy in which every citizen is responsible
to his family, community, society and country. Therefore we have to think and
act in terms of our various responsibilites. We have to develop leadership in the
various fields of national activities. Only then could we make any real progress.

Take Japan for example. It has been under millitary rule of Mc. Arthur of
America for some time since 1945. What was its previous position in regard to
steel production in 1932. There were neither iron fields nor coal mines in Japan in
1932. What is its position in 1968. In steel production Japan is only next to
America and Russia. Japan has come to a position where they sell steel in the
international market. Who has done this? Do you think, it is the leadership of
the Japanese Government ? No, not at all. It is the Engineers, the Scientists, the
Technologists, the Industrialists of Japan, who have achieved this wonderful
progress in steel production. It is felt now that Japan has already risen from
No. 3 in steel production to No. 2, in the world. T have travelled over the world.
But I have not seen any nation in the world, who worked so hard as the Japanese.
They are the most hard-working in the world.

Second I have not seen in the world people, who will be soready to give up
their lives for the sake of their country as the Japanese. They are so intensely
patriotic.

Well, this burning patriotism and hard work of the people of Japan, as
also of the students in Japan, brought about the tremendous progress of Japan in
all the fields.

Now, what about our progress?> Whatis the per capita income here? Very
low, indeed. We have two hands to work with,but do we really work? Do we have
sense of responsibility to the comunity or country? Are we able at least, to solve
the problem of food-grains needed for us? How much money is being wasted?

We go in for foreign food grains to eat? Is this respectable? Not a single
grain should be imported. Even if it be less, why not we make an equitable
sharing of the avilable food-grains between the states? Punjabis sharing their
wheat with Maharashtras, Andhras sharing their rice with Keralaites, and so
on. It is shame to go out asking for food grains. We should not go for loans at all.
Let the plan go ahead without any loans at all. We should become self-sufficient.
Only then we can go with heads high, we can consider ourselves as really inde-
pendent, and we can earn respect from other nations.
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My feeling is that we will have to work harder in all fields of work. I have
visited many colleges where I found that examinations have become a farce.
Students have the degrees but not the adequate knowledge. Why, take any
factory or offce forthat matter, in no factory or office in the country, an honest
days’ work is being done. In Bihar, S. S. P. is the largest party in the coalition
Ministry, where a chief said, “ 50% of the secretarfat staff don’t do work, and
509 work only two hoursaday.” Ifwe are lacking in responsibility and
patriotism we have surely wasted 21 years of independence.

Your first responsibility therefore is to y If, your parents, to society and
to your country, and for this you have to concentrate your attention to the studies
you have undertaken. The second responsibility is to develop leadership among
students which devolves on the teachers also. But we find that there are teachers
who don’t know their subjects; much less how to teach. In Bihar ont of 1400
applicants for students’ relief camps only 540 reported for duty. But after
two days of ping good leadershi ged from them and fine organisation of
relief work came about. Students did hard work and achieved good and
admirable results. All that was due to theleadership among the students. We
have good materials in the student community but they seem to go to waste
for want of proper guidance. There are no constructive views, by and large in the
student ity b they b tools of the political parties.

I want to conclude by saying that we have decided to start * Indian Youth

Peace Corps”, in which only students of the ages 14 to 22 can join as members.

_Volunteers are called for this Youth Corps. But these volunteers should have
certain convictions. They should

i believe in the unity of India
ii believe in the Democracy
iii believe in Socialism
iv believe in Peace - peace in our country; peace in the world; a world
without war; and international community where peaceful settlement of
disputes and difference between nations will be achieved, Our country is charcte-
rized by different 1 cultures, religi Therefore differences are bound

to arise. But differences must be settled peacefully-This should be the belief, Those
students who have these convictions can join the Indian Youth Peace Corps.

What is going to be the programme of the Youth Corps?

The first is the programme of week — end camps, preferably on Sundays.
Students select their own programme. One of them may read a paper, the others
to discuss it, where teachers also may join: Or it may be some practical'service in
aslum area, as they do in Philadelphia, where black and white students bring
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food for the families and serve, or cracks in the walls of slum-dwellings are got
repaired, or even repairs to houses are attended to by the students.

The second programme is long vacation camps for students, who camp in
rural areas, where both college students and village youths work together and
leave behind some useful work at the end of the camp.

The third is a one year programme of after - graduation — camp. The first
three months will be devoted to training in the necessary fields allied to the
subjects which students have taken up in their graduate studies. The rest of the .
year will be spent in planned useful service to the community.

There is a plan to set up 500 such centres from Nagaland to the Himalayas.
For all this leadership - building is necessary. ~Leadership cannot be lacking if
proper training is given to students, and you students, should never forget that
you are the sons of Mother-India, that you owe a duty to Mother--land, and that
your duty to Mother-land consists first of your duty to yourself and your family,
and then your duty to Society. — Thank you!
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Prohibition
- then and now

by

*

Thiru N. MAHALINGAM, B.Sc., M. I. E.

~

INTRODUCTION :

It hasnow been recognised that the dry law, far from getting extended
to new areas, appears to be showing an unmistakable trend in the reverse
direction. Areas which had remained dry for nearly two decades, as in Kerala
and Mysore, have gone wet again. Prohibition, which was introduced gradually
in five out of the thirteen states between 1948 and 1956, was decided to be
scrapped in Orissa on the ground that the “society was paying a very heavy
price for the present impractical dubious experiment by way of giving scope
for largescale immorality and corruption.” Thus the thesis, that the fall of
Congress Government in several states has been the cause for the setback on
the policy of prohibition, does not appear to be valid. For, it has been scrapped
in Mysore and Madhya Pradesh and relaxed in Maharashtra-all strongholds of the
Corgress, while, the non — Congress Ministry of Madras has not done so.

The top level Congress leaders are divided in their opinions on this issue.
For instance Mr. S. K. Patil observed sometimes ago, “it would just be
moonshine to think that the people could be compelled to give up their drinking
habit. Such attemps had been made in many countries with a more efficient
administrative set up and the result had not been rewarding.” Mr:Kamaraj
strongly feels that at no cost prohibition should be given up.

Those State Governments that are still wet, wholly or in part, have already
requested the Centre to reimburse them in full for the loss from excise revenue
that an extension of prohibition would entail. The loss of revenue has been
computed to be no less than Rs. 400 crores in the current plan period.
However, with funds for even high priority projects not in sight, there appears
to exist little prospect of Centre coming forth in a large measure to subsidise
prohibition in the States. Nobody would deny that drink is an evil and addiction
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to it would ruin the health and homes of many. But this consideration appears
to be outwighed by the flourishing trade that is being carried on in illicit liquor.
Apart from the fact thatit involves loss of excise revenue, (Rs. 30 crores in
Madras State alone ), the dry law has remained the cause of largescale corruption
among the enforcement officials. Only the boot —leggers ‘thrive at the expense
of the very poor sought to be protected by thislaw. Thus, prohibition has
now become a problem which has not only to be attacked over a period of time,
but also has become one which requires considerable rethinking.

HISTORY OF PROHIBITION :

“Drinking ” and “ Abstinence” are as old as Adam and Eve. For, it is
said that they drank the juice of the fruits of the trees of the Garden of Eden.
Ancient societies were familiar with intoxicating beverages and the process of
brewing beer from cereals as a household' beverage has been mentioned in
Babylonian records. Distilled liquor was produced for the first time in the
Middle Age in Europe though the process of distillation was known to ancient
Chinese, Hindus, Assyrians and Greeks. Similarly, abstinence too can be traced
to antiquity. It is said that in the 1lth Century B.C. ome of the Chinese
emperors ordered all the vines of his realm to be uprooted. The ancient divines
of India and Persia encouraged Prohibition and the Buddhist belived in total
forbearance. The hebrews counselled temperance and the Muslims preached
teatotalism. Archaelogists tell us that as early as 2,250 B. C., King Hammurabi,
the greatest of Law givers in ancient Babylon, provided in his code that, ““If
outlaws collect in the house of the wine seller, and he does not arrest these
outlaws and bring to the palace, that wine seller shall be put to death ™. In
ancient China, during the Chow Dynasty and also in the reign of the Fourth
Emperor of the Yuan Un Dynasty about 1312 A. D., laws against the manu-
facture, sale and consumption of wine were decreed, repealed and amended no
less than 41 times. Socrates, Aristotle, Plato and Cicero and others referred to
the drinking of wine as debasing to the dignity of man. Spartans and the
Carthaginians restricted drinking among soldiers on active service as they felt
that it affected their efficiency to work.

Drinking prevailed in all ages in our early history - Vedic and post — Vedic.
The Yadhavas virtually destroyed themselves through sheer drunkness., In the
Buddhist period, the Jatakas and Avadanas have several stories in which liquor
and drunkness figure, Thus, ancient history tells us there have all along been
periods of drinking and abstinence coming one after the other. In other words,
they have become events of history repeated from time to time.

THE AMERICAN EXAMPLE :

The initial measure towards temperance in the U.S.A.is recorded to
have been made at Litchfield, Connecticut, in 1789. The Colonial Government
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started regulating the sale of liquor subsequently. The church raised its voice
against the drinking of liquor, but this was a voice in wilderness. In 1776,
George Washington ordered the officers 'of ‘the continental army to prevent the
soldiers from visiting the liquor houses. In 1789, a law was passed to tax
imported liquors. In 1802 President Jefferson prohibited the sale of liquor to the
Red Indians. Between 1789 and 1826, several temperance societies came into being.

The history of temperance in the U. S. A. has three distinct stages.
The first great wave occurred in 1850, the second in 1855, and' the third in 1920.
Of these, the third one was perhaps the greatest ‘and it started flowing after 1935
and reached its climax in 1920. But the fourteen years of prohibition since 1920
were not happy tol be recorded in favour of itscontinuance. AsMr. Herbert
Asbury puts it, in his “ The Great Illusion » ‘it must be remembered, however,
that the 14 years from now -- (1920 to 1934 ) were not only the era of unparalleled
crime and corruption; they were also the era of the Big Lie. The drys lied to
make prohibition good; the wets lied to make it look bad; the Government
officials lied to make themselves look good and to frighten Congress into giving,
them more money to spend; and the politicians lied through the force of habit.”
A Report on the enforcement of the prohibition Laws of the United States by
Wickersham Commission, during the presidentship of Herbert Hoover, did not
favour the repeal of the Prohibition Law. The World Economic Depression
broke the back of the camel and on February 20, 1933, President Roosevelt
signed a measure, repealing the Prohibition Act. In short, Prohibition in the
U. S. A. did not receive a fair trial. As G. W. Noris puts it, “‘its enforcement
was in the hands of its enemies."”

One redeeming feature of the temperance movement in U. S. A. was the
growth of temperence Societies to produce literature and to desseminate infor-
mation on the advantages of prohibition. It is said that by the first decade of
this Century there were as many as 6,000 local temperance societies as well as many
State organisations in most of the States to strees on pledges of personal total absti-
nence and the suggestion of Government Control over the liquor traffic was avoided.
Tt is this aspect which has to serve as a guide post for future policy in India.
THE CYCLE:

A study of this problem clearly reveals three significant aspects and' these
are: First, drinking and temperance, like the upswing and the downswing of the
trade cycle, are the two faces of a social cycle. Second, these cycles occur once
in every twenty years or so. Third, every eountry in' the world has experienced
it and their impact has been found in all periods ancient, medieval, and modern.
Last, the ultimate solution to this lies mot in its legal approach but in
the moral one.

INDIA’S APPROACH :

India’s approch to the entire problem of prohibition has to befrom the
ethical angle. Experience has shown that while traditional drunkards have
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given up drinking, the upper class and middle classes are sticking to it. The
experience of the U. S. A. will tell us that no amonnt of legislation will help
us to cure the evil —drink. The crookedness of the dog’s tail cannot be
straightened by passing a law. Temperance is mainly ethical and the only
method that can yield good results is the moral apppoach. Apart from the
work done by the Sarvodaya leaders, very little is done in this country by way
of publicity in fayour of prohibition. As has been rightly pointed out by
Mr. E. H. J. Steed, Executive Director of the International Commission for the
Prevention of Alcoholism, “there is a need for educating the people on the evils
of alcoholism.”” Many social welfare organisations have to be established all
over the country to propagate the advantages of prohibition and these must be
voluntary bodies. Evils of alcoholism must be explained through speeches,
dramas, film shows, radio talks, etc. A wave of prohibition must be set to strike
every nook and corner of the country and a feeling of idealism must pervade
everywhere so that the realization against the evil of drink comes from “within*
and not from without.”

Seven Social Evils

——t——

Politics without principles
Wealth without work
Commerce without morality
Education without character
pleasure without ' conscience
Science without humanity

Worship without sacrifice.

—  Gandhiji
( Young India, 1924)
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The Son of man

*

A. BALAGANGADHARAN, M. A.,
Lecturer in English.

Civilization is in a crisis today. Our world has gone insane and become
a playground of uttermost violence. As [. B. Priestly puts it, ‘“ We now exist
one telephone call from Doomsday.” Bringing his own planet to the brink of a
ther lear hol man is hing out into space to destroy others, to
shatter the peace of the Moon or the Mars. To quote President Zakir Husain,
teither it would be the privilege of this century to listen to Gandhiji and
go forward to a new and universal social order of justice, equality and happiness,
or it will be the supreme tragedy of our age to ignore him and move steadily
on the edge of the precipice beyond which there is only the Armageddon of
nuclear weapons. ”

Mahatma Gandhi sought moral justification for every single thought
and act of his life. He practised a wonderful unity of thought and ‘action. This
he could do because of his fearlessness rtooted in an unshakable faith in God
in the firm conyiction that no harm can come to one who walks the path of
truth as he seesit. To Gandhiji Truth and Fearlessness were two sides of the
same coin. Only one who is perfectly truthful, can be completely fearless;
and only one who is completely fearless, can afford to be perfectly truthful.

“Truth should be the very breath of
our life...without Truth it is
impossible to observe any principles
or rules in life.”

“In the midst of death life persists,

in the midst of untruth Truth persists.
in the midst of darkness light persists.

Hence I gather that God is Life,
Truth and Love,” (Gandhiji)
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Gandhiji did not claim to found a new sect or a new philosophy. There
is no such thing as.‘ Gandhism.” He was content to give new meaning to old
truths by practising them, and by persnading millions to practise them. Gandhiji,
to the World, is not a collection of dry thoughts and dicta, but a living man who
reminds one of the highest level to which a human being can evolve. Containing
the best from the past, he lived in the present, yet for the future. FHence the
timelessness of his gems of thought. More than his words, hislife was his message.

Gandhiji lives as India’s precious gift to the world. The gospel of Ahimsa
is his godly gift to us. Non-Violence or Ahmisa was not just a technique of
expediency for him, but a vital principle of life. In common with all the great
truthseekers of recorded history, Gandhiji held that violence was abhorrent o
true morality. His control of the volcano of violence was truly a miracle. The
apostle of non-violence was ever willing to pay the supreme price to vindicate
his faith in it. It was indeed a tragic irony of destiny that this Man of Peace
died a violent death.

The technique of non-violent mass action which Gandhiji perfected is the
contemporary world’s finest heritage. After the First World War Romain
Rolland wrote: “His (Gandhiji’s) Satyagraha experiment is the sole chance
now existing in the world of effecting transformation without violence. If this

" fails, there will remain no other issue in human history but violence.” The
Soul force or Satyagraha is the inspiring personal example of Gandhiji's passionate,
indefatigable, invincible, uncompromising dedication to the cause of peace.

Living under the dreadful shadow of the hydrogen bomb it may be asked
whether Gandhiji's ideas may not share the fate of the ideas of others who had
preached the gospel of love and peace. Many a prophet of peace has died at
the hands of an assassin. That doesn’t mean that the principle of non -voilence
has been falsified. On the other hand it is a vindication of the abiding value
of Ahimsa showing that the universal reyulsion of the feeling that viclence
provokes only helps to enhance the esteem of non-violence. When history
testifies to the power of violence, as seen now, it is inevitable that the World
needs to be reminded of the message of the Mahatma.

India can demonstrate to the World that moral leadership is as powerful
a factor in international relations as material power or the might of arms.
Gandhiji wanted India to be an example to other countries.

“The world expects no littleness and fanaticism from India. It expects
greatness and goodness from which the world can derive a lesson and light in its
prevailing darkness.” (Gandhiji).

Gandhiji himself was the light and, to quote the late Mr. Nehru, “the
light will still be seen in this country and the World will see it and it will give
solace to innumerable hearts.”
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Gandhiji’s legacy is Indian independence through non-violence; his search
for truth in his meaning to all men. His words are the most eloquent testament
of his love and faith in humanity. With Einstein and Schweitzer, in our age,
Gandhiji represents a moment in the conscience of mankind. Gandhiji towers
above the others because of the vastness of the canvas on which he worked, the
many sidedness of his achievements and the martyrdom which crowned his

glorious life.

NEGRO GANDHI

There are obyious parallels between the assassination of
Dr. Martin Lutherking and the murder of Mahatma Gandhi.

Both were fighters for freedom and social justice, both
were men of faith, each devoted to his own religion, and tolerant
towards other religions; both were men of peace, matching Love
and Non-Violence against the enemy’s guns and bullets. Both
rejected the path of revenge, retaliation and retribution. Both,
while resolutely fighting for the freedom of their people, believed
in the technique of non-violent passive resistance against evil,
both hoped to bring about a change of heart in their opponents
by reasoning and persuation, and to arm their own peoples with

a defiant moral force.
—  Blitz, April 13,1968,
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LASER

“Whatcver is combustible flashes into flame at its touch, lead runs like water;
4t softens iron, cracks and melts glass, and when it falls upon water inconti-
nently that explodes into steam.” — Heat Ray as described by H. G. Wells
in The War of the Worlds.

K. A. GUNDU RAO, M. sc,
Professor of Physics

1. Introduction :

It is a well-known fact that an electronic oscillator generates electro-
magnetic waves (popularly called ‘radiowaves’) which are very nearly monochro-
matic (i. e. confined to a very narrow band of frequencies). The oscillator can
be connected to a radiator of such small dimensions that it can be regarded as a
point source of waves. The radiator now sends out coherent spherical waves in
space. It is also possible to beam the radiant energy over great distances in any
chosen direction by connecting the oscillator to a series of aerials.  Such parallel
and highly directional beams can be used to transmit signals. Some characte-
ristic of the radio wave (say, its amplitude) is made to vary in accordance with
the signal and the waves, which are now said to be ‘amplitude modulated’ are
transmitted in a coherent paxallel beam. The signal is extracted from the
modulated ‘carrier’ wave at the receiving end.

Now, light is also an electromagnetic wave but of much shorter wavelength
in comparison with radio waves. The question that has intrigued the communi-
cations engineer for over fifty years has been this: Is it possible to generate a
highly directional and almost monochromatic' beam of light which can be used to
carry signals? The answer to this question finally came in July, 1960 when
T. H. Maiman of the Hughes Aircraft Company in U.S. A. generated such a
beam of red light of wavelength 6943 Angstrom Units (1'A. U. =10-8cm.)  The
beam was so intense that it drilled holes through metal plates in fractions of a
second. On focusing the beam, the intensity at the focal spot was found to be
a hundred billion times (1011) that of the sun and the radiation exerted a
monstrous pressure of fen million pounds per square inch at the focus! The beam
when focused on to an object can vaporize almost anything.  This device is based
on the principle of Light Amplification by the Stimulated Emission of Radiation
and it has come to be known as the LASER.

2. Emission and absorption of radiation by atoms:

To understand the principle and working of the laser we have to be familiar
with the mechanism of emission and absorption of radiation by atoms. According
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to the quantum theory, the total energy of an atom (which consists essentially
of a positively charged central core called ‘nucleus’ round which revolve negatively
charged particles called ‘electrons’) can have only a discrete set of values known
as ‘energy levels’, the lowest of which is called the ‘ground state’ and the others
‘excited’ states. If the atom receives energy (from an external source) equal in
amount to the energy difference between the ground state and one of the excited
states, then the atom absorbs this energy (if it is in the ground state, where it has
the greatest probability of being) and gets excited to the higher level. The
life-time of the atom being small in the excited state, it reverts to the more stable
ground state. In this process the atom emits a light quantum or photon having
energy equal to that lost by the atom in its transition from the higher energy level
to the lower one.  This is the general quantum picture of a radiating atom.

3. Conventional light sources :

The incandescent filament lamps, the electrical arc and discharge lamps are
some of the standard (classical) light sources. We now face one important
question: In what basic respects do these conventional generators of light (an
electromagnetic radiation) differ from the generators of radio waves (also electro-
magnetic radiations) ? For one thing all conventional light sources are hot bodies.
At the high temperatures associated with these hot bodies, the atoms are in
random, choatic or disorderly motion. They also collide with each other in a
disorderly manner. It is during these collisions that the atoms receive the
energies required to excite them to higher levels from which they fall back one at
a time emitting light quanta. Hence it follows that the emission and absorption
of energy by the atoms of a hot body must also be random and chaotic processes.
When there is continuous light emission from such a body, we have a condition of
thermodynamic equilibrium in which the number of atoms excited to the higher
states in any time is equal to the number reverting to the ground state in the
same time.  The light waves which proceed from a hot source are analogous to
those “that would be produced by throwing a handful of pebbles into a pool”-
They are INCOHERENT and their phases vary from point to point in the medium
and from instant to instant. What is more, these fluctuations in phase are
highly irregular, rapid and unpredictable in the extreme. Such waves can carry
no signals whatsoever.

Real light sources have finite dimensions (as distinguished from ideal point
sources) and the waves emitted by them are ‘Spatially incoherent' because there is
no fixed phase relationship between the light waves emitted from any two points
of such a source, the result being the wavefront produced has no fixed shape or
appearance at any point in space or at any instant.

Also there are no strictly monochromatic light sources. Every spectral
line has a natural frequency width due to the radiation damping during the
interaction between the atomic system and the electromagnetic field. There also
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arise inevitable broadening of spectral lines due to Doppler effect, Stark effect
and pressure. Hence the most ‘monochromatic’ radiation that we may be able
to obtain is still a mixture of waves having a finite frequency (or wavelength)
range. If a spectral line has a small with of A in terms of frequency, then,
only during a time interval much shorter than At = ﬁ (called the ‘coherence
time’) does the source behave like a truly monochromatic one. The phase of the
radiation stays constant only during this interval which can be shown to be of the
order of 10— sec. for a hot source emitting visible light. Thus the amplitude
and phase of the waves at any point in the medium fluctuate rapidly and this
effect is called ‘ime incoherence’.

4. Stimulated Emission of Radiation :

Now, the important question is whether it is possible to obtain a coherent
beam of light from an essentially noncoherent polychromatic source. It can be
shown mathematically that, with a noncoherent and more or less ‘monochromatic’
source like, say, a sodium vapour lamp, it is possible to obtain an almost coherent
beam of cross-sectional diameter d = 0.16) /@ where a is the angular radius of
the source (assumed circular) from the point of [view of the observer. To obtain
an almost coherent beam of diameter, say, 1 cm, a must be so small that the source
has to be effectively at a very great distance—so great a distance indeed that only
a negligible fraction of the radiated energy is converted into a coherent beam.
Thus all conventional light sources have inherently low intensity.

1t occurred to C. H. Townes of columbia University in U. S. A., Academi-
cians N. G. Basov and A. M. Prokhorov of U. S.S. R. and J. Weber of Maryland.
University in U. S. A. independently in the early 1050's, that the process of
of stimulated emission of radiation, which was predicted on the basis of quantum-—
mechanical considerations by Albert Einstein in 1916, could be utilized to produce
a eoherent beam from a noncoherent source.

Let us consider any two of the many Jevels of an atomic system, denoted
by the numbers ‘m’ and ‘n’. Let ‘m’ represent the higher level and ‘n’ the
lower one and let the energy of the atom in the two levels be Em and En respecti-
wvely. According to Einstein light behaves as discrete energy packets (called
photons or quanta) each of energy (hv) where ‘h’ is the Planck'’s constant and ‘»”
the frequency of light. Let us further suppose that the assembly of atoms is
irradiated with photons, each of energy hy = Em — En . Then, if the atom
under consideration is in the lower level ' to begin with, there is a probability
Pa per second that it will absorb a photon and get excited to the level ‘m’, the
probability being proportional to the intensity of the light. If, on the other
hand, the atom is in the higher level ‘m’ initially, then it will have a probability
Pe per second that it will revert to the lower level ‘n’ resulting in the emission of
a photon of energy (Em — En). Einstein postulated that Pe is the sum of two

\
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parts Py and P;. Py represents the probability per second for a spontaneous
transition of the atom from ‘m’ level to ‘n’ level with the emission of a photon
even when no radiation is present in the assembly of atoms. P, is the probability
per second that a transition from ‘m’ level to ‘0’ level takes place in the presence
of the radiaton photons of energy h» — Em — En . P, also is proportional to
the light intensity. Einstein thus predicted that the presence of photons of
energy precisely equal to (Em — En) enhances the probability of a radiative
transition from ‘m’ level to ‘n’ level! He termed this process ‘stimulated’ or
“induced emission’. In a brilliant analysis he rederived Planck’s radiation law
and showed that the probability for absorption (Pa) is equal to the probability for
stimulated emission (P,).  The most significant result of this analysis is the conoli-
sion that the stimulating photon and the photon, which the atom is induced to emit fall
in step, that is, they are in phasc.

The first application of the above principle was in the generation and
amplification of microwaves (extremely short radio waves of wavelengths of the
order of a centimetre).  Not only are such waves indispensable in the radar but
the radio astronomers were faced with the problem of picking up and amplifying
weak microwave signals from the radio galaxies in the depths of :space. The
electronic amplifiers which utilize the vacuum tubes are unsuited for this purpose
because the electrons which are boiled out of the hot cathode have their own
random velocity variations and these give rise to ‘tube noise’ which drowns the
signal to be amplified. The device MASER (Microwave Amplification by the
Stimulated Emission of Radiation) generates practically no noise and is conse-
quently eminently suited for the above purpose. The principles of operation of
the laser and the maser being essentially the same, let usi consider the former in
detail.

5. Population Inversion :

In any assembly of atoms at any temperature, there are more atoms in the
lower energy states than in the higher ones. In general, the population of an
excited state is negligible in comparison with that of the ground state—itisa
fundamental law of nature that systems tend to stay in the states of minimum
energy.  If radiation of suitable frequency passes through such on assemblys
more photons are absorbed than new ones created by stimulated emission and'the
outgoing beam is weaker than the incoming beam.

Suppose we can arrange for the higher energy states to be much more
densely populated than the lower energy states—a condition known as population
inversion—then, radiation of suitable wavelength (or frequency) passing through
the atomic assembly will stimulate a cascade of photons all in the same phase and
having the same frequency. Thus the output beam will be more intense than the
input beam and we shall have achieved ‘amplification’ of light.
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The required degree of population inversion is produced in the medium by
the process of ‘optical pumping’. TIn this method the atomic assembly is irradi-
ated with light of a frequency which will be sufficient to raise the atoms to energy
levels higher than the chosen level from which we wish to have stimulated transi-
tions to the ground level. If our chosen level, called the upper laser level, is in
addition, a metastable level (in which the atoms tend to stay for relatively longer
times without radiating), then the atoms excited by the pumping light ‘trickle”
down to this upper laser level either by emitting stray light photons (which do not
contribute to the laser action) or sometimes by non-radiative transitions and stay
there for some little time. Evenin the metastable state the atoms remain only
for a finite time after which they trickle down to the ground state spontaneously
emitting photons.  The first photons so emitted have a chance of triggering off
stimulated emission from other atoms which are in the metastable level. If we
can, by some arrangement, keep the stimulating and stimulated photons within
the atomic assembly for a sufficient time, thereby increasing their chances of
interacting with the other atoms to produce more stimulated photons, then under
certain conditions, the photon emission which begins as a mere trickle builds up
into an avalanche in less than a thousandth of a second. This is what happens in
a laser. '

]
G £ ¢
6. Maiman's Ruby Laser:

In Maiman’s Laser, the ‘active medium’ in which the required degree of
population inversion is produced is a pink ruby erystal R (Al. O;) with a
sprinkling of 0.05% (by weight) of chrominm oxide (Cr; O). Aluminium and
oxygen do not take part in the laser action and it is only the chromium ions
(whose density is of the order of 1019 ions per c. ¢.) which form the active medium.
The end faces of the cylindrical ruby rod (of length about 5 cm. and diameter
about 0.5 cm.) are accurately plane and parallel to each other and while one end
is fully silvered, the other end is partially so. The pumping light is provided by
a very powerful broad-spectrum flash lamp F coiled round the ruby rod, The rod
is held in position by means of a spring S and the whole arrangement is enclosed
in a transparent glass casing G. Overheating of the rod is prevented by the
circulation of a suitable coolant (C), as all the pumping energy supplied is not
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converted into light. Most of the chromium ions are pumped to the broad
energy band B from which they trickle down to the metastable state C by
radiationless transitions giving up their energy to the crystal lattice. Above a
certain critical intensity of the flash lamp called ‘threshold intensity’), stimulated
emission begins to build up, triggered off by spontaneous transitions to the ground
state A. Photons emitted parallel to the axis of the rod R are reflected back and
forth between the polished end faces thousands of times producing a rapidly
increasing cascade of photons and finally an intense beam of red light of
wavelength 6943 A. U. bursts through the partially silvered end for about 0.5
millisecond.  As the flash lamp operates only for a few milliseconds at a time the
operation of this laser is only intermittent.

The output beam is highly directional because only photons which travel
parallel to the axis of the ruby rod will have the chance of undergoing a large
number of reflections and building up by stimulating emissions. It hasa high
degree [of spatial coherence because of the fixed phase relationship between the
induced and inducing photons.  The resonance cavity between the two parallel
mirrors makes the spectral line sharp (highly monochromatic) which means a high
degree of time coherence. \

Lasers employing gases as active media have been developed. In these the
pumping energy is supplied by weans of electrical discharge. They are superior
to solid-state lasers in three important respects. Firstly, optical pumping and
stimulated emission can go on side by side and the’ operation is continuous.
Secondly, output beams over wider frequency ranges can be obtained. Finally
they work on a lower input energy.

7. Applications :

A spate of scientific and technological research has been going on in this
fertile new field. We can only hint at two or three of the more important
applications.  The extremely high electric and magnetic fields associated with a
laser beam affect the medium through which it travels causing high frequency
variations in the refractive index of the medium. Thus two laser beams present
in the same medium simultaneously act on each other modulating each other and
give rise to hitherto unsuspected physical phenomena. Laser beams are also
being used in communications to carry signals. The applications and uses of this
wonder device are so varied and so many and the field is expanding with such
break-neck rapidity that we may describe the laser as a solution in search of
problems!
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Text of speech delivered at the P.S. G. Arts
College Planning Forum, Coimbatore
on 3rd December, 1968.

Distribution of Powers
between the Centre
and the States

By

Thiru N. MAHALINGAM, 8.sc., M. . E.

|. Towards a strong Federal Government

The authors of the Indian Constitution drew it up with the intention that
India should have a strong Centre and at the same time must possess sufficient
scope for the development of the regional aspirations of the people. At no time
was it their idea to create a unified pattern throughout the country. In fact
they sought to develop the idea of Indian nationalism by permitting various
areas to develop on their own, The growth of the Indian nationality by itself
\was not, however, supposed to be in contra to the development of the regions.
That is why, a constitution with a federal bias was adopted though sufficient
provision was made in it to maintain the unity and integrity of the federating
units, Thus, as Dr. Gyan Chand rightly putsit, “the vastness of our country
and the diversity of its parts make it inevitable that our political system should
be essentially federal inorder that our resources — economic, social and
intellectual — may be fully developed.” The new constitution set up a union of
States though it is essentially federal in character. There is a division of functions
and resources, and all the essential characteristics of a federal form of government
have been incorporated. The integrating States consisted of nine Part— A States
which were formerly known as the British Indian provinces, eight Part - B States
consisting of the former princely States or their union, ten Part-C States which
were centrally administered and one Part —D territory.

2. Emergency Powers

In view of Articles 249, 352—60 and 371, the constitution of the Indian

Union has assumed a quasi — federal characteristic. Article 249 provides that
the council of States may, by resolution supported by not less than two — thirds
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of the members present and voting, authorise Parliament, if necessary in the
national interest to make laws with respect to any matter enumerated in the
State list. Articles 352—80 are emergency provisions. The "President is autho-
rised to declare a grave emergency when the country is threatened by war,
external aggression or internal disturbance, or if there is an imminent change
thereof. When the President issues a proclamation of emergency, Parliament has
powers to make laws even with respect to matters enumerated in the State List.
The President can take over the Government of a State if it is not carried on in
accordance with the provisions of the Constitution. Article 356 explicitly states
« where any State has failed to comply with, or to give effect to any directions
given in the exercise of the executive power of the Union under any of the provi-
sions of this Constitution, it shall be lawful for the President to hold that a situa-
tion has arisen in which the Government of the State cannot be carried on in
accordance with the provisions of this constitution.” As soon as a proclamation
under the above article is made by the President he will be entitled to assume to
himself any of the functions of the State Government as are specified in that
Article carried ont. These along with article 371 gave effective powers of control
for the President for dealing with any emergency. According to article 371, the
the Government of every Part-B State shall be under the general control of and
comply with such particular directions as may be given by the President. Thus
we find that our attempt at a federation with plenty of powers for the Union
Government, particularly under certain conditions, was meant with a certain
purpose. They aimed at a strong centre and wanted the units to develop on
their own, culturally and otherwise. But while envisaging a strong centre,
regional aspirations were not all ignored. Besides, it was felt that in order to
have a stable Government and also preserving the territorial integrity of India,
it was necessary for the federal government to assume more powers. The bogey
of “States’s rights” should not be allowed to have its sway over issues that are
national. The special point here is that the Indian Union emerged through a
process of disintegration and naturally the federal government is bound to retain
powers that would safeguard the unity of the country. In fact, this wasa
consequence of the integration of States.

3. Disintegration to Integration

The Indian nation was evolved in 1947 after the Independence Struggle.
With the grant of independence British paramountcy over the native States was
to lapse as there was no possibility of transfering it to the new independent
government. The cabinet Mission declared, “the rights of States which flow from
their relationship to the crown will no longer exist and that all the rights
surrendered by the States to the paramount power will return to the states.”
The British conceded that the States were free to join either' dominion without
ignoring or violating geographical considerations and other allied factors. Lord
Mountbatten speaking at a Conference of the Princes on July 25, 1947 said, “that
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link (with the British Crown) is now to be broken. TIf nothing can be put in its
place, only chaos can result.” There were as many as 555 States in all and the
Home Minister, Sardar Vallabhai Patel, who had the responsibility to integrate
them, had a tough job to do. He secured a three - fold integration of States
and bronght them into integral relationship with the Indian union. Thus by
January 26, 1950 a bloodless revolution had been brought about, “on the one
hand, by the operation of democratic forces unleashed by freedom, and on the
other by the patriotic attitude of the Rulers who have been quick to appreciate
the change.” Subsequently, further unification was done at the time of the
States Reorganisation when organisation of States according to language was
undertaken in 1956. So now, we have 17 States in India classified mostly on a
linguistic basis and these allow for the growth of rural development and
tegional cultures.

4. A three-tier system

Even before independence was achieved in 1947, there was considerable
discussion about the formation of a Centre with limited powers, namely foreign
affairs, defence and communication and allowing the rest of the powers to the
federated units. At one stage when the Congress President Mr. Abul Kalam
Azad and Mr. Jinna met, a three - tier framework of States, regional groups and
the Centre, was drawn up, so that India can become independent without
partition. Unfortunately that scheme did not go through. So, when partition
became inevitable, the leadership of India decided upon the present constitutional
set up, without the right of separation and with the centre having ultimate power
over States in emergency. 2

5. Role of Pandit Nehru - A strong man in a strong centre

The first two decades, which followed independence, had the benefit of the
leadership of a strong personality in the person of the late Jawaharlal Nehru
who guided the destinies of the nation with great vision and deep foresight.
Apart from the fact that such problems as the rehabilitation of refugees, inte-
gration of Kashmir, revolt of Hyderabad, unification of other States faced the
nation, the constitution was drawn up within such a short period as four years.
In 1951 Pandit Jawaharlal Nehru initiated the era of planned economic develop-
ment and this went a long way to achieve a certain amount of economic unit.
The First Plan, which concentrated on the development of agriculture, power
and irrigation, was a brilliant success as the National income increased by 18%
as against the anticipated increase of 12%. The Second Plag, which provided
for any outlay that was double that of the First Plan, furnished the nation with
a firm industrial base and due to the aid of friendly countries the plan was
accofnplished with a reasonable amount of success. The Third Plan, though
ambitions in its targets, had to face rongh weather. Such factors as the illness
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of Pandit Nehru, Chinese incursions, and war with Pakistan slowed down the
progress of economic development and the plan could not achieve the targetted
figures in various sectors, The one consoling feature of these developments was
the stress made on defence and growth during these hard days. The eredit of
having done so goes to Pandit Nehru who was at the head of strong Centre. Had
it niot been for his leading a strong Centre, the nation would have by now become
a2 mere notion. A base for a strong defence as well as a foundation for a further
growth has been laid.

6. Centralization - a product of planning :

Planned economic development is an integral part of the Communist
system and to the communists this meant full control over the entire economy.
Substantial progress in modernization is possible by resorting to controlled
direction of economic activity. It is no doubt that this means that the people
at large have to bear a lot of personal sacrifices. Even in such a great democratic
country as the U.S. A., where the private sector reigns supreme, the public
sector played significant role in such areas as Atomic Energy and Space Research
and other allied programmes. Such control, in the long run, will pave the way
for greater centralization and such a trend is to be welcomed mainly in the
interest of the larger benefits that might accrue to the nation. In the case of
India, the real factor was that she was the first instance of a democratic country
which resorted to planned economic development. The allocation of different
areas to the two sectors, Private and Public, was a new experience. It was
understood that regional development was to take place in conformity with the
ability, initiative and financial resources of the respective region or State. Even
then some of the States felt that ragional development was proceeding at a slow
pace and clamoured for additional allocations. Here it may be stated that
Central loans to the States are mainly given for development purposes. The
loans should be used by the States for productive purpose, so that the repayment
of interest and principal can be made easily out of the income from investments.
But actually a considerable portion of the loans has been spent of such items as
hospital, school, etc. which do not bring in any direct income. Moreover, the
indebtedness of the States to the Centre has increased considerably during the
plan period, In fact, Article 293 of the Coustitution intends to give power to
every State to borrow public funds on the security of its consolidated fund. Yet,
this provision has been used by the States to take loans from the Centre on a
fantastic scale. The loans from the Centre to the States increased from Rs. 238
crores or 53'5 per cent of the total indebtedness of States in 1952 to Rs. 4,486
crores or 76 per cent of the total borrowed loans of the States in 1967. In this
regard, the Fourth Finance Commission suggested that the whole question of
enter - governmental borrowing should be reviewed by an independent expert
body. Mr: K. Santhanam suggests that the Centre should stop acting as a direct
iredit agency to the States and a powerful institution like the Reserve Bank
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should lend money to the States on the same line as the World Bank lends to
member countries.

For fifteen years the Congress party reigned supreme at both the Centre
and the States and no other party could even raise itself as an effective opposition.
Many new parties came into being and they encouraged regional aspirations in
order to become popular as well as to- secure an electoral advantage. Several
problems are likely to arise because of the changed political complexion in some
States after the Fourth General Elections held in February, 1967. Tensions in
the relations between the Centre and the States were upto.now sought to be eased
through the Congress party which was strong at the centre as well as in the
States. But in the changed circumstances, the Chief Ministers of some non=
Congress Governments as of Madras and Kerala, came forward pleading for more
funds and greater power. But the Centre does' not have sufficient resources to
satisfy the demands of the States because of two successive bad years. For the
proper growth of the nation as a whole, the Centre and the States will have to
recognise the futility of opposition and they will have to create an atmosphere
of mutual trust and cooperation. In the light of this view the remark of the
Madras Chief Minister Mr. C. N. Annadurai, that “on the whole, we have to
register our sense of disappointment with the recommendations of the Finance
Commission”” is un - understandable. While it is admitted that financial autonomy
is a necessity, public extravagance is an evil. By nominating an Officer of the
Union Government, for ensuring effective control over expenditure, the Centre
will only be conforming to the canon of economy in public expenditure.

7. The bogey of more autonomy. for the States

Some people have always been obsessed by the idea of State autonomy
and they hold the view that the centre should have restricted powers and the
federating units must be granted more powers and if possible this must be done
even at the expense of the centre. They argue in favour of cutting away
somepowers from the centre so that the States are made more autonomous. If
this argument had been accepted, the country by this time would have faced the
tragedy of warring nationalities as it happened in the U. S. A., leading to a civil
war between the Southern states and the Northern states, or as it happened in
China, finally leading to a revolution. If India had been saved from a civil war
or an internal revolution, and as for that matter, even from an external
aggression, it is certainly because of the strong centre. Had it not been for this
the country would have become a hydra - headed monster of seventeen
rival entities!

8. Centre with limited powers

Let us now examine the position of a Centre with limited powers such as
Defence, Communication and Foreign Affairs. Foreign Affairs will involve
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foreign trade, import and export, foreign loans, aid technical assistance, etc. The
defence of the country will need powers of the Centre to create defence industries
like tank f; rifle facture, it facture, ship-buildi
naval crafts, development of harbours, development of air ports, etc. Communi-
cation will include road, railway, air and water way and for the proper
development of these, the Centre will need over—riding power to build roads,
railways, etc. In case of a war, the Centre will require the necessary finances for
its prosecution and it cannot be dependent upon the contributions or grants from
the State Governments. So theidea of a Centre with limited powers can be
feasible only theoretically. It is not possible under the modern system of
communication and defence. Hence further powers on varions fields have to be
given to the Centre to make it defend the nation effectively.

The argument of more power for the States will mean that developed
States will develop further and undeveloped areas nay not be able to develop
atall. The building up of huge steel complexes, harnessing the waters of large
rivers for irrigation and communication will involve huge investment which can
be done properly only by a strong central authority. The case of Andhra
Government which is suffering for want of finance for putting up the Nandikonda
Project is an instance where Central interference alone can yield the desired result,
Again, but for the Centre taking it up, the Neyveli complex would not have come
into existence. f

It has been found that India is spending too much money on administration
and there has been a lot of overlapping of jurisdiction between the Statesand
the Centre on the one hand and between the local bodies and State Governments
on the other. It has been stated that a crore of people are employed in the

. Centre and the States of local bodies where a lot of our resources are wasted on
i a huge administrative set up. In order to achieve full employment

of the factors of production, we have to devise a way by which the different
areas of operation are created for local authorities, State Government, and for
the Central Government without stressing too much on checks and balances.
The State Government, day by day, take over the powers of the Municipalities
as well as those of the Panchayats while the Central Ministries which deal with
concurrent subjects insist on the States adopting a uniform procedure. These
instances of conflicting jurisdictions, which have come into being for strengthening
the bureaucratic bosses, have to be reduced and eliminated. It will be beneficial
for the State if the system as obtained in U. S. A. where bureaucracy is supposed
to exercise minimum control, as recommended by the Appleby’s Report for India,
is adopted. The measure will go a long way to eliminate duplication of authority.

9. Two special economic factors

A strong centre is the need of the hour, whether it be to solve the
population problem or to bring about the economic development of a backward area.
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A readjustment of India’s population, through a well - thought out scheme
of internal migration, will go a long way to solve some of our economic problems.
This involves mobility and resettlement. Both, in turn, require proper incentives
and both are impossible if the Centre is not vested with adequate powers. In fact
strong and autonomous States will constitute the biggest stumbling block in the
way of mobility as well as resettlement.

The whole scheme works this way. All areas in the country are not
densely populated; some areas have a high density while others are noted for a
low density. For instance the density of population in Kerala is 1380 per square
mile (1961), whereas that of Punjab is just 430 per square mile. Assam has a
density of 252 while Rajasthan has a density of 153. Now, by a scheme of
planned migration, fifty percent of the population of Kerala can be made to moye
to either the State of punjab or Assam or Rajasthan or preferable to the
neighbotring State of Mysore where the density is only 250 persons per square
mile. Such a project as this cannot be undertaken by the States. The Centre
alone can have the over - riding authority to implement such schemes.

Again, a territorial pocket like Nagaland, has a strategic significance. Tf
only it can be economically developed, the nation can reap immense advantages.
This can be done by developing the agricultural economy of the State through a
scheme of population migration and resettlement which can be undertaken only
by a strong Central Government.

10. Conclusion

Thus we find that the problem of distribution of powers between the Centre
2nd State is not to be tackled purely from the political angle.  We have also to
consider the economic effects of such a political measure. Politically all men may
be equal but they may not be so economically. It is very often said in taxation
that similar persons must be treated similarly. But people are not similar. In
the same way the argument, that similarly situated or placed, States should be
equal with the centre, is not correct. Political equality will be meaningless unless
backed By economic factors and economic equality cannot be achieved by having
2 weak centre. The stronger the Centre, the greater will be the scope for
economic equality, and again the greater the economic equality, the greater wilk
be the true democracy. When true democracy prevails, political equality will
become a reality.
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Ta~rget Luna —
The Incredible Voyage
of Apollo 8

K. A. GUNDU RAO, M. sc.,
Professor of Physics

«Dim and wonderful is the vision I have conjured up inmy mind of life
spreading slowly from this little seed-bed of the solay system throughout the
inanimate vastness of sidereal space......... shall we conquer >’ H. G. Wells
in his Epilogue to ‘The War of the Worlds'.

Ves, it isindeed incredible. When you ease back in your chair and think
about it, it just looks like a dream — that man has made his first round trip to the
vicinity of the moon which has stirred his imagination for ages. Man’s first step
in real space travel has been a firm and confident one. The performance of the
spaceship and its electrical, electronic and mechanical systems, the near-perfect
course it followed and the split-second time schedule it kept point indeed to a
technical perfection which is sure to warm the hearts of science lovers all over the
world. Behind it all lies the dedicated and perfectly co-ordinated work of thousands
of scientists, designers, engi and technicians who deserve warm congratu-
lations for this pioneering and stupendous achievement. As to the three men,
Frank Borman, James Lovell and William Anders who became the first human
beings to geta close look at the moon, their names will go down in history for
their sheer courage, high order of discipline and the attitudes they displayed in the
face of frightful potential hazards during this awesome half-a-million mile journey.

Before we go into the details of the flight of Apollo, let us first try to under-
stand the principle behind the working of a rocket.

The principle of the rocket is a corollary to the principle of action and react-
jon embodied in Newton's III law of motion which states that every action is
accompanied by an equal and opposite reaction. The working of a rocket can be
understood by considering the recoil of a gun. Imagine a machine gun mounted
on a light rail vehicle. Let the gun fire a steady stream of bullets parallei to the rails.
As each bullet leaves the barrel with a certain velocity, it carries away,a definite
amount of momentum with it. The gun receives an equal momentum in the
opposite direction. This impulse accelerates the gun by a definite amount. This
principle is known as the law of conservation of momentum. As bullet after bullet
leaves the gun, the speed of the gun increases steadily, ultimately exceeding the
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speed _of the bullet itself which remains constant. TIn a rocket a suitable fuel is
burnt in the combustion chamber explosively. Under high temperatures, the gases
produced by combustion expand at a tremendus rate 'and push against the walls of
the chamber. The reaction of the wall, communicated through the gas itself,
pushes masses (or blobs) of gas out of the chamber through the open (rear) end.
As these blobs of gas shot out with high velocities carry away momentum, the
Tocket itself gains momentum in the forward direction and accelerates. If a blob
of gas of mass (Am) is shot out of the rear with a velocity Vg, then the rocket of
mass M gains a velociety (AV) in the forward direction given by the law of
conservation of momenteum: (Am)Ve =M(A 179l

(ls' E@AV
9 _
BLOB OF

EXHAUST GAS ROCKET

As the exhaust gases leave the body of the rocket at the rear, the mass of
the rocket itself (A7) diminishes progressively. The final velocity of the rocket
depends on the ratio of its initial mass to its final mass. It can be shown that
this ratio (called mass ratio) must be squared in order to double the final valocity.
This is achieved by selecting a fuel which will give rise to high-speed exhaust gases.

A body in vacuum, where there is nothing to push against, can gain
momentum only by ejecting a portion of its own mass, Thus for space travel -
the rocket is the only practicable means of propulsion.

To enable a spaceship to be launched on its journey to the moon (or to any
other planet) it must be given a velocity high enough to enable it to wrench
itself from the earth's gravitational pull. Calculation shows that the spaceship
must leave the surface of the earth with a speed of about 25000 mph. This tre-
mendous velocity cannot be imparted to the spacecraft by shooting it from a giant
gun as visualised in Jules Verne’s famous science fiction, for then, the sudden high
acceleration would reduce the astronauts inside toa pulp. Also the craft may
burn out due to the high temperatures generated by friction in earth’s atmos-
phere. Hence multistage rockets are employed to impart the required velocity
in stages.

At 18-21 hrs I. S. T. on the 2lst of December, 1968, then, the mighty
Saturn — 5 three stage rocket thundered out of its launching pad at Cape Kennedy
inching upward. In its nose-cone was perched the 6-ton Apollo 8 spacecraft with
its crew and instruments. At take off the Saturn-5 weighed 3100 tons and stood
36 stories high and its five engines exerted a thurst of 7-5 million pounds-weight.

The first stage dropped off two and a half minutes after the lift-off, its fuel
having burnt out. The engines of the second stage exploded to life and carried
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the spaceship fo a height of about 100 miles where they too dropped off. Now
the third stage took over and its engines burned for 23 minutes to put the space-
craft in a near circular orbit round the earth. This orbit, known as the “parking
orbit” had a mean radius of 6562 Km. (4100 miles) and it was at a mean height
191 Km. (119 miles) above the surface of the earth. The spacecraft raced round
the earth in the parking orbit ata speed of 27840 Kmph. (17400mph.) . The
astronauts checked the functioning of the systems such as the guidance and navi-
gational systems, the electrical and electronic circuits, the cabin environment and
the rocket motor data. Sensor elements in the spacecraft took hundreds of auto-
matic measurements and sent them back to the Houston Missioncontrol where
scientists carefully analysed the data before taking the momentous decision fo
commit three humans to the potential hazards of space travel.

During these operations the third stage carrying more than 80 tons of fuel
remained attached to the spaceship.

At 21 — 11 hrsI. S. T. on 21-12-'68, the decision was made to fire the
Apollo 8 towards the moon. The engine of Saturn’s third stage S4B went into
action at that hour increasing the speed of the craft from 17400 mph to 24200 mph
in 330 seconds. The three menin Apollo 8 had reached a point of no return. The
third stage (S-4B) was jettisoned half an hour later and after staying for sometime
uncomfortably close to Apollo 8 spurting liquid oxygen through its vents, it swung
into an orbit round the sun. The spacecraft was tracked by three deep — space
tracking stations in California, Spain and Australia and all telemetered data, televi-
sion and other communications were handled via these stations. Apollo 8 was
now coasting along the translunar course progressively losing speed as it receded
from the earth. From now on any minor trajectory corrections (called midcourse
corrections ) could be made with the help of small control rockets (called retro-
rockets) and large course corrections could be made only by firing the S. P. S.
(Service Propulsion System) engine which remained attached to Apollo 8. Al-
most everything depended on the performance of the SPS Engine which was rated
to fire for 750 seconds. The world heaved a sigh of relief when the astronauts, who
made a midcourse correction at a distance of 62500 miles from the earth,
reported that the SPS engine had functioned well for three seconds during this
operation. The spaceship kept so close to its planned course that all other mid-
course corrections were cancelled.

Early on Tuesday, the 24th December ’68, the spaceship reached the crest
of the gravity hill between the earth and the moon. Its speed had dropped to a
mere 2170 mph. From this point onward the moon’s gravitational force predomi-
nates over that of the earth. Apollo 8 raced towards the moon for its historic
rendezvous with our fabled neighbour, gathering speed as it fell down the gravity
hill. The crucial and extremely painful decision to fire the SPS engine and put
Apollo 8 into a lunar orbit was taken by the Houston command at 14-30 hrs. I.5.T.

\
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and the decision was received by the astronauts with admirable coolness, Borman
simply saying ““ O. K. Apollo 8 isgo.” If the engine failed to start, the spaceship
would simply swing round the moon and return to earth along the pre-calculated
‘free-return’ trajectory. If, on the other hand, the engine burned for less than a
critical period and then failed, the spaceship would either crash on the moon or
be trapped in a permanent lunar orbit with horrible fate hanging over the astro-
nauts- The engine had to be switched on only when the spaceship was in a line
with the centres of the earth and the moon, behind the latter.

As the spacecraft hurtled towards a point 69 miles from the surface of the
moon on its back side (which is never seen by us) its speed increased to 5720 mph
and at 15-19 hrs on Tuesday came the loss of signal. A palpitating world had to
sweat it out for 45 suspenseful minutes before it could learn that everything had
gone as per schedule. At 16-04 1. S. T. the signal was acquired. The SPS Engine had
fired for 246 seconds in-the direction of motion starting at 15-29 hrs and the ‘space
brakes ' had dropped the speed of the spaceship from 5720 mph to 3600 mph.
Apollo 8 had swung into an elliptic orbit round the moon. During the second turn
round the moon the SPS engine was switched on again for 11 seconds to circularise
the orbit and the spaceship circled the moon at a distance of 69 miles from its
surface.

During the ten lunar orbits (each of period 2 hours) the astronauts carried
out various scientific experiments, took hundreds of pictures of the moon's surface
and also thousands of feet of cinefilms. They also made visual observations. With
the help of small control jets, they kept the powerful radio and television antenna
pointed directly at the earth for transmitting pictures, data and for voice
communications.
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Then on the Christmas day arrived the moment for yet another critical
manoeuvre. During their tenth orbit round the moon and while in radio black-
out with respect to the earth the astronauts had to restart the SPS engine to shoot
the Apollo out of the lunar gravity on its return journey back to the home planet.
There is evidence that even those three brave men aboard the Apollo 8 showed
signs of anxiety as the dramatic moment approached, Their gay chatter had
ceased and they said few words as the craft slipped into radiosilence. After 36
minutes the world learned that the engine started firing at 13-10 hrs I. S, T. and in
903 seconds of flawless performance accelerated Apollo 8 from 5625 mph to 6035
mph, the escape velocity from the moon orbit, Apollo was on way home. A
single mid-course correction was made just aiter climbing out of the moon‘s gravi-
tational field at about 200000 miles from the earth. All other planned corrections
were cancelled as the moonship raced to the “good earth* dead on course on a rela-
tively eventless return journey. The astronauts slept and took it easy in between
television broadcasts and routine exercises. As the earth’s gravity worked on it,
the moonship gathered speed at first slowly and then in leaps and bounds.

At 20-53 hrs 1.S.T. on 27th December, the service module consisting of the
SPS engine and the fuel tanks was ejected. The six-ton Apollo 8 slammed into the
re-entry interface at an altitude of 400000 ft. at a speed of 24765 mph. The re-entry
into the atomosphere was made at 21-07 hrs LS'T. along a two-degree corridor lying
between 5% and 74 degrees to the horizon (te-entry corridor). There was a radio
black-out for 3 minutes as the surface temperature of the craft shot up to 2760°C
as the radio waves were unable to pierce the highly ionized fiery envelope
surrounding the nose cone. A surface coating of plastic material burned on re-entry
and perfect air-conditioning maintained the cabin temperature at 21°C! The main
parachutes opened at a height of about 1000 ft. and the Apollo 8 splashed down
into the Pacific at a speed of 85 mph in upright (Stable 1)position, the touch down
occuring at 21-21 hrs, I. S. T., 147 hours after the lift—off from Cape Kennedy.

Among the hazards faced by the astronauts are those due to meteors and
harmful radiations. The tiniest puncture in the casing of the spaceship would let
the air out. However from a knowledge of the distribution of meteors in space and
time, trajectories may be chosen with practically no chance of encountering any:
meteor of consequence. The deadly ultraviolet radiations from the sun (which are
absorbed by the oxygen in the upper reaches of the atmosphere and used up in
converting oxygen into Ozone, thus shielding the earth from their effects) pose a
potential hazard although a spacecraft may be effectively protected from their
effects. Then there are the solar flares throwing off gigantic puffs of particle
radiations, especially protons, which may interfere with the fuctioning of electro-
nic instruments. We know now that one more hazard is to be seriously reckoned
with - sickness in space! Borman became ill with ‘Flu and did give some anxious
hours to the Mission control, though fortunately he made a quick and complete
Tecovery.
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We will conclude this essay by quoting Sir Harold Spencer Jones, the
famous British Astronomer, in at least a partial answer to the critics who
question the wisdom of spending huge amounts of money, energy and time on
manned space flights: “......... there is an inner urge in man that prompts him to
accept a challenge and to attempt what has not been accomplished before.........
to tread where no man has yet trod......... There are those who are prepared to
accept the challenge and who can say that they will not succeed 2

L
APPENDIX 1

Escape Velocity from the surface of the earth

Consider a body of mass m falling from infinite height to the earth’s
surface. Its potential energy at infinity is zero and that on the earth’s surface

[ GMm : : :
is | — = , assuming the earth to be a uniform solid sphere. Here

M = mass of the earth = 5.98 X 107 gm.
G — Newtonian constant of gravitation
— 6.668 X108 om? [ gm — sec?
r = mean radius of earth = 6371 X 10° om
GMm

Loss of P. E. during the fall = =

If VE be the velocity of the body on arrival at the earth’s surface, then
by the law of conservation of energy, ;

9 ™ VES = (i}v;!n} or VE = A/ﬂ — (1)

This must be the velocity of vertical projection of a body from the surface
of the earth in order that it may break away from the earth’s ‘influence.
Substituting the values of G. M and 7 in equation (1) we get,

VE = 11.19 X 10° cm [ sec = 40280 KmPH = 25175 MPH

Here we have left out of account the frictional resistance due to earth's
atmosphere and also the gravitational influences of the Sun and the other planets.

e
APPENDIX 2

Velocity of a spacecraft in the stable parking orbit at
a height of 191 Km. above the earth's surface
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The centrifugal force on the orbiting spacecraft must be equal to the

gravitational pull of the earth towards its centre. Thus,
mo* GMm. J GM
= =

—— = " O 7

R R*

where R = radius of the parking orbit
— 6371 + 191 = 6362 Km = 6562 X 10° cm

Substituting the values of G, M and 7 we get,
v = orbital speed = 7.7944 X 10° cm/sec.
= 28060 KmPH = 17538 MPH.

*
APPENDIX 3

Velocity of escape from the parking orbit referred to in

Appendix 2
By Appendix 1 (Equation 1), we have
—\ [ GM
/E = 2 e
VE (V2) JR
— (\2) [Orbital velocity in a circle of radius R]

— (J2) 28060 = 39690 KmPH = 24806 MPH
%
APPENDIX 4
Relation between the velocity of projection of the
spacecraft from the parking ‘orbit and its velocity at any

point between the earth and the moon

Let u = Velocity of projection from a point which is at a distance
%, = 65662 X 10° cm from the earth's Centre (Parking orbit).
— Velocity at a point P, distant « from the earth’s centre.

and v =
F = resultant gravitational field at P — Gravitational, force on unit
mass at P
— Tield at P due to the earth — Field at P due to the moon
M m
ool G [» _W—-—]
where = mass of the earth

mass of the moon
distance from the earth to the moon

SR
I



m 1
S5 T wE RPeR)
1 1 5
F=GM| —(&/— — ——F—
[ % 81.4(D—x)”]
av :
= — ( ) = space rate of variation of gravitational
ax 5 .
potential
gy 1 1
Sk o [81.4(0—:)’ i ] =

dE
= 7; = space rate of variation of the K. E. of the
g body of unit mass.

The above follows from the law of conservation of energy.

dE dv
But ot U
dx ax
v.dy = GM m - —F] = f(x).dx (1)

Integrating L. H. S. between the limits # and v and the R. H. S. between
the limits x, and x we get, on simplification,

1 1 1 1
2 g8 9 S e e e A i
e +‘GM[{ 8l.4(D—x) ' = } _{31.4(D—x,,) sl }]
During the flight of Apollo 8 the distance between the centres of the earth
and the moon was 370000 X 10° cm (= D) and the spacecraft had velocity of
0600 KmPH or 6000 MPH (= v) when it reached a point distant 69 miles from
the moon’s surface or 1150 miles (=1840 Km) from the moon’s centre.

Thus » — (870000 — 1840) X 10° cm
= 368160 X 10° cm
Expressing 7 in cm /sec and substituting the values 2, G, M, D, x and %,
we get from the above equation,
% = velocity of projection from the parking
orbit = 10.96 X 10° cm /sec
= 30472 KmPH = 24670 MPIH.

*
APPENDIX 5

A body is projected from a given point with a given velocity in a given
direction in « field of force in which the centripetal force varies inversely as the
square of the distance from the centre of the force. Given the ‘absolute force
of the centre’, to find the trajectory of the body.
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Newton defines ‘absolute force of the centre’ as ‘GM’ where G = universal
constant of gravitation and M = mass of the body which gives rise to the
gravitational field (in our problém, the earth).

E?,:E&:T
|EFRH=1%0%

Let P, and P, be particles each of unit mass in the earth’s gravitational
field at a distance # (greater than the radius of the earth) from the earth’s centre.

To a first approximation the earth can be taken to behave as if its entire
mass were concentrated at its centre. Let M be the mass of the earth.

Let P, move in a circular orbit of radius » witha velocity v which is
GM
equal to —_— .
Let the particle P, be projected in the direction P, X with a velocity V'
such that V = v. Let P,S be the trajectory of P,.

P,X and P.Y are the tangents to the paths of P; and P, respectively.
Let us find the curve described by P; . E is one of the foci of the conic 12055

Draw PyZ such that |_XP;Z = 180°—@. The other focus of the general
conic described by Py must be on PiZ. Let it be H. Join EH. Let d be a
point on HE produced such that AC=BH where C is the mid-point of EH. Then,
L, Latus rectum of the orbit of Py 2 2
L,  Latus rectum of the orbit of Py = ( ) ( ) =0
(Prop. XVI, Theorem VIII, cor. 1, Newton’s ¢ Principia’)

v? =
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In the case of Ps which describes a circle, L, = 27
27K
I = i (2) where & = rsin @
If BC be the semi-minor axis, ‘then
EP® — 2 P,K.P:H - P,H> = EH? = 4CH? = 4 BH? — 4BC*
© = (EPy + P{H)* — L, (EP; + P;H)
= EP+ 2EP,.P\H + PiH*—L, (EP,+P:H)
[ 2BH = 2A4AC = EP, + P,H and L,.AC = 2 BC?]
s L, [EPy+ PiH] = PH (2EP; + 2 KPy)
EP; + PH 2 EP,+2KP;
= T = (3)

PH 1
But KP; = EP, cos (180°—2Q) = 7 (2sin*Q—1) > (4)

or

Substituting for EP; (=7), Ly, /i and KP; in equation (3) and simplifying
we get ultimately,
Vﬁ
BH= g (0

case (a) Let V2 < 2¢' or V< ({2)o.

Then P;H is + ve and PyH and EP, lie on the same side of the tangent
P;X. Hence the conic will be an ellipse whose major axis is (EP;--P H).

Consider now the spacecraft projected from a point on the parking

orbit with a velocity of 39400 (= V) Km. per hour. This velocity

< is less than (y2) v which is the escape velocity from the parking orbit,

(2 v = 39690 Kmph [see Appendix 3]. Hence the trajectory of the spaceship
will be an ellipse 2

The major axis of the ellipse is given by,

92 = EP, + PH =1 + (—l) _'[_?L]_) (6)
SR wi-172) 20— V2,
Substituting # — 6562 Km; ¥ = 38400 Kmph;
and (42') v = 39690 Kmph
EP, + P,H = 441600 Km = 2a

Thus the apogee of the ellipse will be ata distance of 441600 — 6562 =
435038 Km. from the earth's centre. Here the velocity of the body becomes
zero and it begins to plummet down or fall freely.

The Zond-5 followed a trajectory similar to the one described. It shot
past the moon‘s orbit into space when the moon was away to one side and
during its free fall it passed close by the moon.

Trajectory Calculations :

(i) Remembering that v = _’11 we have, from eqn. 6
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e
s i—[ = #] l: [2 & %] O (e (6

M

(i) Substituting 2* = e and /# = 7sin@ in eqn. (2) we get,
27 )27 sin® O

L, = Latus rectum of the orbit = T

(iii) By the property of the ellipse,
HE*
= BC* = AC? — EC* = AC® — HC* = a* (1 -—'a—_) =a*(l—¢)

where b = semi-minor axis and ¢ = eccentricity = —%(C:— 5

But e = I;—‘ = a (1—¢Y)
a 2

79 2 oin?
or a (l—¢) = 12 o510 from which ‘¢’ can be calculated

(iv) EHcos ¥ = EY! = QZ' = QP, + P1Z' = (EP;+P;H) cos O
= 2a cos @

But EH = 2 (EC)
Hence 2 (EC) cos Y = 2a cos O
EC
or 2 (4C) ( AC ) cos W = 2ae cos Y = 2a cos @

cos @
e
Knowing @ and e we can determine the direction of the major axis.

case (b) Let V2=212 or V= (J2)v

or cos ¥ =

In this case according to egn. (5) PyH 1s infinite. Hence the trajectory
will be a parabola whose axis is parallel to PK. This velocity of vy 2 is
called the ‘parabolic’ velocity or ‘escape’ velocity.
case(c) Let 72> 29! or V>od2

Now P;H and EP; must lie on the opposite sides of the tangent P X,
the tangent passing between the foci. The trajectory will be a hyperbola whose
major axis is EP; ~ PH.

%
APPENDIX 6

Calculation of the time taken by the spaceship for one
round trip to the moon
Starting from equation (1) of Appendix 4 and integrating
T
v =4+ ff(x)d.\'azl + 6@~ (1)
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where A = constant of integration

Putting = 7 the above simplifies to
ati= & L ____rlx
= H2 N4+ 9@
Integrating,
e f VAT o ¢ el

urt—i‘Q+B—> 2)
where B is another integration constant.

The two signs (j) relate to the two directionsin which the body may
pass the same position * Measuring the time intervals with reference to an
arbitrary instant which is taken as £ = 0,

The moving body passes through thc position ¥, # sec. prior to the
instant £ = 0 and it passes the same position again f, sec. after the instant
¢ = 0 but now in the opposite direction.

Hence Time interval between successive passages through | _ e )
the same position in opposite directions e Al

Evaluation of the integral Q

1 1
e = e [81.4(D—-x) i, ]

v* 1
Hence —%' = A+ GM [—81-4:1)—_1) iz —;—] - (3)
Now at the starting point,
Tet ©— u = velocity of projection from parking orbit
— 24670 MPH
— 30472 KmPH = 10.96 X 10° cm [ sec.
and x = x, = 6562 X 10° cm.
Taking D = 370000 X 10°cm, we get on substitution in eqn. (3),
A =—0.64 X 10
Also we get on simplification,

A+ 9(x) =
where a = —81.44 = —|—52 1 X 10‘“
b— 81.4DA-80.4GM
- 513.4 X 10*
81.4 GMD = + 12 X 10%4

n

|

and ¢



Hence 0 — (WB0.7)

This is an elliptic integral with a highly involved solution. However for
small distances x such that —:— is negligibly small in comparison with unity
we can find an approximate solution. In fact our aim is to find the times of
of the spaceship through a point 6562 Km. from the centre

i

ve p

of the earth. 3 5
Putting v = —%—- andk =-0b and‘neglecting the term y* in comparison

with the other terms, we have, approximately,
Gt paa Ny .dy
= 40.7 = f
Qi e '\/ ﬁ -

A : Sl G
Again putting = = a° -9 where %D

op3l2

0 = VA7 [——ﬁ'fxlm,dz]
where sin @ = - :ﬂ=,\/l—;if

Substituting the values of @, D and # = %, = radius of the parking
orbit we get, @ = 1.402 radians
and Q = 198720 sec. = 55 .2 hrs. (numerically)
and T = 20Q = 110.4hrs.
~ (All distances to be expressed in cms. and all velocities in cms / sec).

|
|
|

I thank my friend Sri. P. Kaliappan, M. Sc., Lecturer in Mathematics
for valuable help in the evaluation of the integral Q of this appendix.
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Food Additives and Consumer Safety

( Common Dangers to be carefully avoided )

By
P. S. NATARAJA SARMA, M.A F.R.I.C.F.1 C,
Public Analyst,
Principal Public Health Laboratory, Coimbatore,

Except when the news-papers publish reports of mass food poisoning, the
common man hardly bothers about the dangers that lurk in his daily bread.
Vet these dangers are real-and insidious.. With the factory gradually taking over
the role of the kitchen -as the source of one’s food supply, one may have to pay a
heavy price for one’s ignorance of food hazards.

Some food hazards are of natural origin, some accidental, and others are
due to deliberately added chemicals. There is nothing we could do against the
first, and little against the second. Abraham Lincoln’s mother died of drinking
the milk of a cow that had fed on snakeroot. Certain mushrooms are deadly to
man. Many varieties of fish like musses are poisonous.  Potatoes which are
immature green, or sprouting, contain a poisonous compound known to chemists
as an alkaloidal glycoside. Burma beans contain hydrocyanic acid in chemical
combination,  So does tapioca sometimes, and it is dangerous to eat raw tapioca.
Spinach, sorel, strawberries and certain other vegetables and fruits contain oxalic
acid which may induce oxaluria in sensitive people. Khesari gram, which resem-
bles redgram, contains a neurotoxin which causes paralysis of the lower limbs.
Argemone oil, used as an adulterant of mustard oil, gives rise to a form of dropsy-

“There is a variety of the millet, varagu, which is toxic. Even cabbages contain
an excess of iodine, though they have not been reported to be goitrogenic to man.

CONTAMINATION

Food may get contaminated with noxious chemicals through accident.
The Kerala tragedy of 1958 in which about two hundred people perished was due
to contamination of wheat flour in the hold of a ship with the deadly insecticide,
parathion, In 1959 six thousand people in Morocco were afflicted with “ginger
chakes” a form of paralysis, due to the adulteration of cooking oil with tri-ortho-
cresyl phosphate a plasticiser which the American Air Force had left behind.
Bacterial infection of food resulting in diarrhoea and vomitting is well known; not
so well known is the infoxication of food by the toxin of Staphylococcus aureus.
Here the food, infected through contact with lesions in the nose, throat or hand
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of a careless food-handler, develops a toxin, w hich unlike the germ itself, may not
be destroyed by heatmgt

Few of us are aware that we are imbihing traces of insecticides and deter-
ents every day with our food and water. DDT, the symbol of sanitation, is
ﬁndm" its way into our system in devious ways. It has been found in the milk of
nursing mothers who have got it from the milk of cows which in their turn owe it
to the insecticides used to spray their sheds. The modern chemical detergent
unlike the good old soap defies sewage treatment. Effiuents containing these
detergents enter rivers and streams and appear in our drinking water.

We are more or less helpless against these hazards, some of which are
calculated risks taken in the interests of public health. In a different category
are chemicals deliberately added to foods-artificial colours preservatives,
sweeteners, flavours, emulsifiers and other chemicals used in processing. About
these it is our right and our duty to be forewarned.

COAL-TAR DYES

The case of synthetic food colorants is one of an artificial want created by
industry. Men have always desired an appeal to the eye in their foods, but this
desire has been satisfied in the past by the varied colours of natural foods.

The coal-tar industry, which owes its origin to the accidental synthesis of
the dye, mauveine, by Perkin at the age of sixteen, let loose a horde of chemical
colours for which as many uses had to be found as possible. ~Their indiscriminate
use in foods went on merrily for decades, until the first cases of cancer reported
among aniline dye workers made sanitarians sit up and take notice. Evidence
soon accumulated in the laboratory about the cancer-producing tendency of many
dyes, freely used in food.  Today every country bans the use of all coal-tar dyes
in food except a few which it considers safe. The pity is that all countries are
not agreed on what constitutes a safe dye. What is considered safe in Britain is
banned in the United States and vice versa.

In India, we have been wisely conservatlye in according recognition to only
thirteen coal-tar dyes as suitable for foods. There is a move to reduce this number.
It is by no means easy to determine the safety or carcinogenicity of any dye.
Results of animal experiments cannot be strictly correlated to human safety, and
the design of these animal experiments is complicated. The presence of certain
chemical groups in the molecule is indicative of the cancer hazard, but while their
presence is a definite red signal their absence is not a definite green signal. There
is no such thing as a threshold of safety and the latent period in chemical cancer
may tun to decades. All of which goes to show that the rule of safety would be
to avoid coal-tar colours in food altogether.
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PRESERVATIVES

The older methods of preserving food depend on drying and addition of
salt or sugar. The housewife who keeps a store of appalams, vadam, vatral and
fried sweetmeats is using excellent methods of preservation. Milk is kept fit for
overnight use in our country in the form of curd-an admirable practice since the
ferments in the curd prevent the growth of disease-producing germs and the
acidity preserves the nutrients. The marked longevity of Bulgarians has been
attributed to their consumption of similar sour milk products. Freezing as a
method of preservation is well known and freeze-drying is now coming into vogue.
These methods are admirable if the food before freezing is free from bacterial
contamination,

Syrups, fruit juices, soft drinks and other liquid foods are preserved com-
mercially by the addition of benzoic acid or sulphurous acid in the form of their
s-odium salts. Nitrates and nitrites are preservatives for meat. Sorbic acid is a
harmless preservative. All other chemical preservatives like salicylic acid, boric
acid, formaldehyde, etc. are harmful and illegal.

There is no reason at all why we should eat small doses of preservatives of
any kind with our daily food. The law itself imposes a safety limit on permitted
preservatives and it is possible that this limit is on the high side for hypersensitive
subjects. 3

To preserve oils and fats certain compounds called anti-oxidants are added.

These compounds prevent the formation of peroxides which are responsible for

rancidity. The same object was achieved by our grand-mothers by the simple

expedient of frying a little tamarind in the oil before using it, Of the synthetic

*\anti-oxidants, a few are permitted, although recently the safety of one or twe
permitied anti-oxidants has been questioned.

While on this subject of oilsand fats, it is well to point out that overheated
oils and fats are not safe. They are prone to develop rancidity which is not only
aesthetically objectionable, but may also cause vomiting and diarrhoea. They
also develop an anti-vitamin factor and are known to cause cancerous tumours in
experimental animals.

Nobody would eat emulsifiers and stabilisers if they are served under such
names, but they are the undisclosed ingredients of certain types of confectionery
and bakery products. Emulsifiers convert fats and oils into a cream which will
mix freely with bread, cakes etc. Stabilisers keep stable. Silicones are positively
dangerous when uséd as emulsifiers in food products. So are other high polymers.
These compounds are possibly carcinogenic; they also aid the assimilation of
undesirable amounts of iron, vitamin A and many harmful chemicals.



156
ARTIFICIAL SWEETENERS

A man may address his sweetheart as Sugar, but he wouldn't call her
Saccharin. And with very good reason. Sugar is the real thing and saccharin is
the imitation. Saccharin, another chemical accidentally discovered in the labora-
tory, is the first and foremost of many synthetic chemicals with a sweet taste and
noffood value. Saccharin is prohibited in India in ice-creams, jams and one or
two other foods; it is permitted in all other foods provided its presence is disclosed
to the consumer by a declaratory label. Sugar is valuable in nutrition as one of
the best sources of calories. Saccharin merely tickles the palate and is not utilised
by the body at all. Dulcin, another synthetic sweetener, is known to produce
liver tumours, P—4000 is toxic to the kidney. Sorbitol causes gastric discomfort.
Cyclamates have their advocates, but they are said to cause diarrhoea. Aside
from the utter worthlessness of these products from the point of view of nutrition,
the continous insults to the body through their frequent use may carry long-term
hazards of which we know little.

There is some mystery about artificial flavours. Many of the formulas are
trade secrets. The only thing known about the flavours we are all taught to like
in many bottled and packaged foods like soft drinks jams, cakes and confectionery
is that their place of birth is not the orchard but the factory. Legal restrictions
on artificial flavours are confined to the express prohibition of coumarin, the
principle of sweet clover, which is haemorrhagic. Much remains to be done in the
field of artificial flavours.

HARDENED OILS s

Though not coming. strictly under the title of this article, hardened oils
must be referred to here. Called also hydrogenated oils or vanaspati, they are
made by the hydrogenation of vegetable oils, mostly groundnut oil, also cottonseed
oil and soyabean oil. Although the scare raised some years ago about the alleged
tendency of vanaspati to cause congenital blindness has been falsified, complete
dependence on hardened oils as the source of fat is not desirable. ~Hydrogenation
involves the use of high temperatures. It partially eliminates the unsaturated
fatty acids, linoleic and linolenic, from the oil. These acids are called Essential
Fatty Acids and their importance in nutrition has been recognised only in recent
years. Their absence in the diet leads to a variety of diseases ranging from
arthritis and arteriosclerosis to caries and cataract.

Copper and lead poisoning due to the use of defective metal utensils is well
known. Lead is easily dissolved by acid foods from containers made of, or coated
with, impure tin containing traces of lead. Lead is not excreted from the body
and so leads to chronic poisoning; it is also known to induce abortion. Today
there is a new threat to pure food from the plastics which are used as wrappers for
food. More than a hundred chemicals are used in the manufacture of these
plastics and many of them are definitely poisonous.
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NOT AN UNMIXED BLESSING

A commission appointed by the U.S. Department of Agriculture some
years ago reported that nearly two tt d chemicals were iated in some
way or other with food production and processing, and many of them were defini-
tely injurious to health. We have seen how the EFA (Essential Fatty Acids) get
destroyed during hydrogenation and how overheated fats and oils are rendered
toxic. Even pasteurisation, admirable as it is for freeing milk from infection,
destroys the vitamins, and fresh milk boiled in the home is nutritionally superior
to pasteurised milk. In the same way flour ground in the home is superior to the
milled product, as the milling process and the improver (chlorine dioxide) between
them do away with the germ and the vitamins. It is perhaps an amusing commen-
tary on scientific endeavour that while one arm of technology is busy destroying
vitamins and natural flavours in food, the other arm is equally busy making the
vitamins and flavours with which to supplement the debased food.

The use of canned and packaged and bottled foods no doubt appeals to the
progressive as labour-saving and the vain as status symbols. The progressive as
well as the snob wonld do well to reflect that the coal-tar dyes, artificial flavours,
chemical preservatives, synthetic sweeteners, humectants, emulsifiers — the whole
witches’ brew of unholy chemicals hiding in these handy and handsome foods —
are as potenta threat to health as the flies that hoyer around the slum pedlar’s
ware from which we shrink in holy horror.

By courtesy ** The Mail”.

“This, then, seems to me to be the significant fact about
Gandhiji. Great as he is as a politician, as an organiser, as
a leader of man, as a moral reformer, he is greater than all
these as a man, because none of these aspects and activities
limits his humanity. This man seems greater than his virtues,
great as they are”.

— Rabindranath Tagore.
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Around Five Cities in ten days
YOUTH EXCHANGE PROGRAMME - A Participant’s experiences

The Lions Club of Pollachi sponsors, every year, studemts
of our locality to tour different states in our country.

K. Natarajan, III B. Sc. (chemisiry) of our College, one of the
participants of the above programme naryales lis experiences.

My heart swelled with happiness, when I was informed that I was chosen
by the LIONS CLUB of POLLACHI, as a member of the YOUTH EXCHANGE
PROGRAMME and was asked to proceed to Calcutta to participatein the

programme.

The trip was very interesting, constructive and useful. Eight students
from the South, four from Tamil Nadu and four from Kerala, participated in the
programme. 5

I had the golden opportunity to see several important and interesting
factories. Tam an undergraduate student of Chemistry and as such my visit to
Sindri Fertilizers and its connected units, Tata's Coal mines, Tata’s Coal washeries,
Fire bricks factory and many steel plants was a rewarding experience to me.

In Calcutta we had a busy time. The programme was very interesting as
it covered a variety of attractions. We enjoyed the architectural beauty of
Victoria Hall, — a marble palace, the Art Gallery and the National Museum.
Birla’s Academy and Birla Planetarium delighted us. The Howrah bridge, the
Zoological gardens and the New Market will never fade from our memory.

In Durgapur, we had the striking views of the “modern temples” in
Nehru's words, which work day in and day out to provide Indians with steel and
iron. The Barrage across the wide river Damodar was breath taking.

TIn Asansole, we visited the steel plant’s park (where the instruction ‘Help
to keep the park neatly’ is obeyed fully) and we enjoyed the marvellous dusk from
the banks of the river Barrakar. Chitaranjan Locomotive works was a glorious
sight for us. Neat and tidy, the public roads of Jamshedpur presented a beautiful
appearance. ;

Ranchi gave us the opportunity to have-a happy —evening snear the Dashan
Falls and a nice meeting with the children of a school. The spotless beauty of the
children and the thunder of the falls made me keenly aware of the pettiness of
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human beings. Thus carrying ever-green momories in my heart I waved my
hands to Calcutta.

T have a suggestion to offer for the consideration of the LIONS. The
participants of the Youth Exchange programme had to visit & number of places,
Within a few days we could not make capital out of the tourina lightning sweep.
The number places to visit can be reduced or the number of days can be increased.

During our stay in those places we were the guests of the LIONS of those
towns, noted personalities of those areas, highly cultured and philanthropic. My
Drief association with them not only broadened my mental horizon but also infused
hope and confidence in my mind. I have benefited immensely by this trip. It
also helped me understand the genuine service done by the LIONS under the
banner of Lionism.

The hosts and the members of their families were very kind to us. Their
keen loving interest in us moved us very much. Our stay with those families
helped us understand their culture and food habits. During my stay I never felt
that T was away from my home. It wasbrought home to me that I was an TIndian
first: there were many people ready to help me. I realized in the course of my
sojourn that basically - the Indian culture is the same. It transcends religion,
language and politics.

I am profoundly grateful to the LIONS who introduced this scheme, in
general, and the LIONS OF POLLACHI, in particular. We can never forget the
smiling faces and the warm hearts of the LIONS, who entertained us, especially
the Past District Governor Rusi. B. Gimi. He isa manina thousand.

The immortal voice of Wordsworth is tingling in my heart.

«(Oh! world, the wide book;
Human hearts, the pages,
Varying thoughts are verses.
Learn! To live the life!”
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Memorial to a man of the people

On Delhi’s Ring Road, just where the old wall city ends and the new begins,
stands a simple two-storeyed building half hidden behind a hedge of flowering
bougainvillaea. Here, in the Gandhi Memorial Museum, the sprit of the father of
the nation still lingers. One of several museums established by the Gandhi
Smarak Sangrahalaya Samiti, the institution houses a library, a photographic
exhibit detailing events in Gandhi's life, and an assortment of Gandhi memora-
bilia. Since it was moved to its present site ten years ago, and particularly
during the current Gandhi Centenary year, the museum has drawn a stream of
visitors who come from all parts of the country to pay tribute to one who was a
great leader and also a man of the people.

HIS BELONGINGS:

Gandhi once spoke of “‘complete identification with the poorest of mankind,
an intense longing to live no better than they.” And the contrast between the
power of a man who held sway over millions and the meagreness of his personal
belongings is one of the dominant impression left by the Some of the
objects on display signify international recognition: a medal from the commu-
nity church of New York commemorating his efforts for peace. Others provide
intimate glimpses of the man: an ink-stand on which a yellow pencil stub has
been inserted into a paper tube to make it last longer. But most of them—his
glasses, his chappals, his razor—proclaim Gandhi’s essential humility. Perhaps
most eloquent of all is his thali, worn and stained from constant scouring.

LARGEST COLLECTION OF GANDHI LITERATURE:

Ground-floor wing of the museum houses the library where research scholars
come to consult the largest single collection of Gandhi literature—more than 15,000
volames, files of the journals he edited, thousands of manuscripts and letters. An
indefatigable letter—writer, Gandhi never failed to reply, usually in his own hand.
And if the right hand tired, he would write with the left.

A WEDDING GIFT FROM THE MAHATMA :

Visitors to the Museum examine a white khadi sari that once belonged to
to Prime Minister Indira Gandhi. A wedding gift from the Mahatma, it was
woven from yarn spun by his wife Kasturba. In her letter donating it to the
Ghandhi Museum, the Prime Minister says: I have worn this sari for 22 years,
and I have a special comer in my heart forit, but I now feel that its rightful
place is in the Museum.

— By cowrtesy: “Span’.
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Gandhiji !
thou shouldst be
living at this hour !

( With ooz apologies to William
Wordsworth )

By
‘A, BALAGANGADHARAN, M. A,

Lecturer in English.

Gandhijil thou shouldst be living to-day:
India hath need of thee: she is a pond

Of internecine turmoils; truth, honesty,

Ahimsa, the glorious legacies of this land
Have forfeited their Indian heritage

Of inward bliss; we live in selfish age
Bless'd Son of Man, return to us again

Lift us from this dirty mire, Writhing'n pain,
Give us Wisdom, virtue, happiness, peace!
Truth was thy lodestar, thy soul dwelt apart;
Son of God! Thou hadst a majestic voice

(N flesh and blood!) thou travel'd on life’s commoll Wway,
In saintly holiness; for ever thy heart

The humblest people on herself did lay.
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GANDHI QUOTATIONS

There is no school equal to a decent home and no teachers equal to

‘honest virtuous parents.
— Wit and Wisdom of Gandhiji (743)

It is better to allow our lives to speak for us than our words. ¥
— Day Book of Thoughts (153,

Civilization, in real sense of the term, consists not in the multiplication but
in the deliberate and yoluntary reduction of wants.
—  Mind of Mahatma Gandhi (189)

1 recognise no God ecxept the God that is to be found in the heart of the

-dumb millions.
— Harijan (2939)
To me God is truth and love. God is ethics and morality. God is fearless-
ness, God is the source of light and life and yet he is above and beyond all these.
— Young India (1925)

The purer the sacrifice, the qnicker the progress.

—  Glorious thoughts of Gandhiji (197)

Anger is the enemy of ahimsa and pride is a monster, ihat swallows it up.
— Gandhian Gems (7)

True nobility consists in doing the right voluntarily and deliberately.
—  Great Thoughts (78)

To err is human, to own up one’s error and so to act as to be proof
against it, is manly.

— Mahatma Gandhiji’s saying (10)

There can be no room in India of my dreams for the curse of untouchability.

— Precious Pearls (274)

Let us fear God and we shall cease to fear man.
—  Speeches and writings (330)
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NALLAMUTHU GOUNDER MAHALINGAM COLLEGE,

POLLACHI.
COLLEGE UNION

ANNUAL REPORT, 1968 -'69

President : Thiru M. Alkondan, M. A., F. L. C. S. T
General Secretary : » S. P. Kandaswamy, 1. A.

Treasurer : ,» R. Subramaniam, B. A.,

Student Chairman : ,» K. P. Murugannan, I B. A.
Vice-Chairman : ,»  R. Rajendran 11 B. A.

Secretaries : ,» C. Natarajan, 1 B. com.

13-8-1968
16-8-1968

17-8-1968

4-10-68

25-10-68

28-10-68 |

,» R. Vijayakumar, B. U. C-H.

An oratorical contest was held in connection with the centenary
celebration of Gandhiji.

Election was held for the offices of the College Union for the year
1968-'69.

Thiru Jayaprakash Narain inaugurated the College . Union.
K. P. Murugannan, Student Chairman, presided over the meeting.
Our Correspondent Thiru N. Mahalingam, B. Sc.,\L.LE. welcomed and
introduced the Chief Guest, The Chief guest gave a talk on
‘Democracy today.’

An oratorical contest was held on the following:

1. snhFuigest o uiHGT BXHHS@HHSTL?

9. oyfefu o WHD 3 6T T 0 STl yHmE UfEE
GLqpevra?

Three students were selected to represent our college in the debates

to be conducted by the various colleges in Coimbatore District.

An extra-ordinary meeting was held in connection with the centenary
celebration of Gandhiji. Thiru K. V. Jaganathan, M. A, Editor,
Kalaimagal, spoke on ‘Gandhism and spiritualism’.

United Nations Organisation’s Day was celebrated. A mock session
of General Assembly was conducted. Thiru S. P. Kandasyamy



30-10-68

4-11-68

7-11-68

15-11-68

8-1-69

10-1-69
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narrated the origin and growth of the Organisation.. Nine students
participated in the session as representatives of Nine Countries and
criticised the Russian invasion of Czechoslovakia.

An oratorical contest was held in connection with the College Day on
“Peace is possible by Gandhian way"’.
An oratorical contest was held in connection with the Bharathi Day
on:

« L8 Gatis LTt Asafid o751 Amps 51?7

The Founder’s Day and the College Day was celebrated. Qur Corres-

_ pondent Thiru N. Mahalingam, ®.sc,, M. I. E. presided and welcomed

the gathering. Thiru M. P. Sivagnanam, M. L. A, delivered the
Founder’s Day Address and distributed the prizes. -

Thiru Kothamangalam Subbu presented his famous ‘Gandhi Mahan
Kathai’ and gave a talk on the early life of Gandhiji.

An extraordinary meeting was held in connection with the Centenary
Celebration of Gandhiji. Thiru K. Arunachalam, M. A. (Secretary,
Gandhi Smarak Nidhi, Madurai.) presided and Thiru N. Giridari
Prasad, M. A., B. L. spoke on the principles of Gandhiji.

Thiru M. A. Manickavel Naicker, Chairman, Legislative Council,
visited our College and addressed the members of the Staff.
S. P. KANDASWAMY,
General Secretary.

untimely demise of our beloved eolleagua Thiru, R. Arjunan, M. Sc.,
Lecturer in Physics, on 8—5—1968 at Utah (U. S. A.) where he was
undergoing higher studies. We convey our heartfelt condolences to
the bereaved famlly. May his soul rest in peace.

IN MEMORIAM

R, ARJUNAN

Bory: 6—6—1934 Diep: 8—5—1968

We record with a deep sense of shock and grief the sad and
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NAI.I.AMUTHU GOUNDER MAHALINGAM COLLEGE,

POLLACHI.
PLANNING FORUM

ANNUAL REPORT 1968-'69

te
The office bearers of the Forum for the academic year 1968—19690 are
as follows :

Thiru, M. Alkondan, M. A, F. 1L C. S,
PATRON,

Thiru. V. Radhakrishnan, . 4.,
\PRESIDENT.

Thiru. V. K. Krishnaswamy, 111 B. A. (Economics)
SECRETARY.

Thiru. N. Muthuswamy, 11 B. A. (Economics)
JOINT SECRETARY.

In connection with the College Day Celebrations, an Essay writing
competition in Tamil and an Elocutiou competition in Tamil were held
in November 1968. :

The Forum justly feels proud of the laudable achievement of Thiru M.
Viswanathau of IT B. A. Econ. who won the first prize in the Play-writing compe-
tition organised by the P. S. G. R. Krishnammal College, Coimbatore

Thiru. C. L. *Govindarajan, B. A,, B. T., of S, R. I. M. H. School, Pollachi
addressed the Forum on 4th November 1968. The theme of his address was
@ et myib mr&ruyid’, Thira. K. A. Gundu Ra/o, M. Sc., Professor of Physics, N. G. M.
College, Pollachi, presided. During the second week of February '69 an educational
tour to Bangalore and Mysore was organised.

Pollachi, } V. RADHAKRISHNAN,
24—2—1969. -Professor of Economics.
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NALLAMUTHU GOUNDER MAHALINGAM COLLEGE

POLLACHI
DEPARTMENT OF PHYSICAL EDUCATION
ANNUAL REPORT 1968-'69"

I have great pleasure in presenting the Annual Report of the Department
of Physical Education of our College for the year 1968-'69. At the outset, T
extend on behalf of the College and on my own a most hearty welcome to Thiru
S. M. Shanmugam, Deputy Superintendent of Police, Pollachi. The distinguished
guest needs no introduction. Tall and well-built, he is an outstanding Sports
man and a good player in foot ball.

Tntramural tournaments in all games were conducted in the first and second
terms and the gay participation of the students in the games was remarkable.
The student-leaders were of immense help in the conduct of the Tournament and
Sports.

Our College team participatedin the inter-collegiate Volley ball, Foot ball and
Badminton Tournaments of the Coimbatore Division. The Coimbatore Divisional
Athletic meet was held at Agricultural College, Coimbatore on 22nd and 23rd
August 1968. This year I am glad to say our College came second, scoring, 37
points. The performance of our athletes was creditable. The following is the
summary of the performance.

I. J. S. RAJAKUMAR IIT B. A. Economics

High Jump I

% Hurdles II
Hammer II
Shotput IIT

II, K. M. KANAGARA] TIT B.sc., PHYSICS
Discus Throw

400 M. Hurdles 1I
III. S. MANICKAM II B. A. Economics
Long Jump 11
Hop-Step-Jump 11T
Javelin IIT
IV. 4 X 400 relay FIRST PLACE

K. G. Radhakrishnan
K. M. Thangavelu
K. M. Kanagaraj
R. Gopal
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V. 4 X 400 M. Relay Third Place

J- S. Rajakumar

S. Manickam

K. G. Radhakrishnan
K. M. Thangavelu

INDIVIDUAL CHAMPIONSHIP

FIRST PLACE D. Jayaseelan P.S.G. Tech - 13 points
SECOND PLACE J. S. Rajkumar N. G. M. College- 12

i
\

Three athletes from our College represented Coimbatore Division in the
Inter Divisional Sports Meet (Madras University), which was held at the Regional
Engineering College, Trichy on 15th October, 1968.

The following two students secured Iand II places.

HIGH JUMP
1. J. S. Rajkumar IT Place
4 x 400 M. Relay
2. K. M. Kanakaraj I Place

1 am happy to say that here we have all the facilities necessary for playing
out-door games like Hockey, Foot ball, Cricket, Volley ball, Basket Ball, Badminton,
Chedugudu, Soft ball, and tennikoit and indoor games like Ping-pong, carrom,
Chess, Weight-lifting etc. But we are unable to provide better facilities for
indoor games owing to accommodation difficulty. I eagerly look forward to the
day, when a separate hall is proyided for the indoor games.

Out of a total strength of 1100 students only 60 have taken part in the
Sports Meet today. This isian indication of the present trend among the students.
It is disheartening to note that their interest in the gamesis fast diminishing.
Permit me, Sir, to suggest a remedy at this juncture. Scholarships. may be
awarded to outstanding athletes and players. This will bean incentive and will
do a lot of good for the promotion of games.

Once again I welcome the Chief Guest of the evening and other visitors who
have responded graciously to our invitation.

Thank you.

R. VELUSWAMY,
Physical Director.
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(THE EDITOR)

The College re-opened after Summer vacation.

Mr. Saalai Ilanthiraiyan and Mrs. Saalini Ilanthiraiyan of Delhi visited
the College and had tea with the Heads of the Departments.
Regular classes commenced for the Pre-University Class.

I Year Degree classes commenced.

A meeting of the College Council was held.

The Revised Time-table took effect from this day.
Departmental Numbers of the students were announced.

A meeting of the College Council was held.

Dr. P. L. Ranganathan of Madras gave a free service of eye testing.
An oratorical contest was held.

Independence Day was celebrated, the Principal hoisting the Nationa.
Flag. K. Natarajan of I1I B. Sc., addressed the gathering.

The Election of the Office bearers of the College Union was conducted.
The inaugural address of the College Union was delivered by Srl
Jayaprakash Narain.

The Inaugural address of the Tamil Manram was delivered by Thava-
thiru,  Sundara Swamigal, Head of the Kaumara Matalayam,
Coimbatore.

A magic show was held.

I Terminal Examinations commenced.

I Terminal Holidays commenced.

The College re-opened after the I Terminal holidays.

A meeting of the College Council was held.

A condolence resolution was passed, recording the deep Sense of
sorrow- of the staff and students on the premature death of
R. Subramaniam, a student of the Pre-University Class.

‘Gandhi Centenary’ was celebrated under the auspices of the Tamil
Manram. Thiru C. Ramachandran . A., Lecturer in Philosophy, Sti
Palaniandavar College of Indian culture, delivered an address.
The first three ranks secured by the Pre-University students in each
section, in the first Terminal Examination were announced.

Thiru M. G. Rahman, the world trotter, narrated his experiences.
Thiru K. V. Jagannathan, Editor * Kalaimagal ”, delivered anaddress
on ““Gandhism and Spiritualism .
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STAFF MEETING

From L. to R: Thiru A. V. Giri, Thiru N. Giridhari Prasad, Thiru M. Alkondan,
Thiru M. A. Manickavelu, Thiru K. Venkatachalam, Thiru S. A. Ramachandran.
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A meeting of the members of the staff was held to condole the "
unexpected demise of Thiru R. Arjunan, M. sc., formerly lecturer in
Physics of the College. B
The College Day and the Founder’s day was celebrated. Thiru.
M. P. Sivagnana Gramaniar, M. L. A,, presided and distributed the
prizes.

A meeting of the College Council was held.

Thiru Kothamangalam Subbu gave a musical discourse on “Gandhi
Mahan Kathai”.

The Rathinasabapathy Memorial Hostel Day was celebrated.
Thirumuruga Kripananda Variar gave a discourse.

A debate was held under the auspices of the Tamil Manram, the
topic being, ‘Which aspect is emphasised in Silapathikaram, of the
three mentioned in its preface’? Thiru M. S. Kesavan, Lecturer in
Tamil, was the observer.

The inaugural address of the Planning Forum was delivered by Thiru
C. L. Govindarajan, B. A., B. T., of the Samathur Rama Iyengar High
School, Pollachi. Thiru K. A. Gundu Rao, M. sc., Professor of
Physics, presided.

Thiru V. Sivasubramaniam, Lecturer in Tamil, delivered an address
to the members of the staff on “An introduction to Lingustics”.

The students abstained from the classes.

II Terminal Holidays commenced.

A meeting of the parents was held.

The College re-opened after IT Terminal Holidays.

Thiru N, Giridhari Prasad delivered an address on Gandhism, Thiru
K. Arunachalam, Secretary, Tamil Nadu Gandhi Smarak Nidhi,
presided.

Thiru. M. A. Manickavelu, B. A., B.L , M. L. 6., Chairman, Legislative
Council, addressed a meeting of the members of the staff.

The results of the Gandhi centenary Essay competitions conducted by
the Tamil Manram were announced. |

The Annual Sports Meet was held. Thiru S. M, Shanmugam, Deputy
Superintendent of Police, presided and distributed the prizes.
Republic Day was celebrated, the Principal hoisting the National
Flag.

Martyrs’ day was observed, by standing silently for two minutes at
11 a. m.

A condolence resolution was passed, recording the deep sense of Sorrow
of the stafi and students of the College on the demise of Thirw
C. N. Annadurai . a., Chief Minister of Tamil Nadu. The College
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was closed for two days as a mark of respect to the memory of the
late Chief Minster.

19-2-60  Thiruvalluyar 2000th Year was celebrated under the auspices of the
Tamil Manram. Thira T. S. R. Ramadhass, it A., Principal, Sti
Palaniandavar College of Indian Culture, Palni, unveiled the portrait
of Thiruvalluvar, presented by the IIT Year Degree students,

11-3-69  Annual Examinations for the I year Degree Students commenced.

BUREAUCRACY DEFINED

A DUTCH WOMAN having no dependents wanted to donate Rs. 5.51akhs to
a good cause in India. She had in mind antileprosy work. The Embassy wrote
to the External Affairs Ministry. The Ministry wrote to the States to ask whether
they were interested. When at last an Indian official contacted the woman for
the donation two years had elapsed. The woman curtly asked, “If your Govern-
ment took such a long time to accept the money, how long will it take to disburse
it?” She had already donated it to the United Nations.

Bureancracy is defined as a system of government the control of which is so
completely in the hands of the officials that their power jeopardizes the liberties of
ordinary citizens. The characteristics of such a regime are a passion for routine in
administration, the sacrifice of flexibility to rule, delay in the making of decisions,
and an unwillingness to embark upon useful experiments.

Bureaucracy leads to excessive formality and elaborate procedure. It gives
rise to red-tape. The routine of business comes to be considered not the means to
an end but the end itself, The officials think the substance of business less impor-
tant than the form of it. They lose the human touch, they lack initiative, and
they work mechanically like cogs in a machine.

By Courtesy: ‘SWARAJYA’
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College day and Founder’s day

PRIZE WINNERS

ACADEMIC PRIZES

10 i. Mathematics Endowment prize
M. R. Gopalakrishnan
ii. Dr. K. S. Krishnan Physics prize
. S. Vivekanandan
iii. Chemistry prize
N. Satish
iv. Economics prize
K. R. Venkataraj

II. IIB.A. [B.Sc

i. Lord Venkateswara English Prize

K. Velusamy III B. A.
ii, Thiru V. Karunakaran Memorial Tamil Prize

M. Soundappan III B. A.
ili. Mathematics

K. Bojan IIT =. sc.
iv. Physics

Mohamed Shariff IIT B. sc.
v. Chemistry

S. Ragavendran IIT B. sc.
vi. Economics

P. Arumugam III B. A.

vii., tomemieui 6T me fpiyl ufler
@s, erov. 2 ommr T LT L9, eraved.

III. IB.A. /B.Sc

i. English S. Ramakrishnan II B. Sc.  (P)
ii. Tamil K. B. Somasundaram II B. Sc. (M)
iii. Mathematics R. Jayaraman =
iv. Physics R. Suryanarayanan 55
V. Chemistry R. Vaidyaram 5
vi. Economics V. Srinivasan II B. A.

IV. PRE-UNIVERSITY CLASS

i. English R. Kottravel
ii. Tamil K. Srinivasan IB Sc. (C)
iii. Mathematics C. R. Ranganathan 1T B.Sc. (M)
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iv. Physics N. Rajendran

v. Chemistry C. R. Ranganathan I B.Sc. (M)
vi. Natural Science V. Rajaram I B. Com.
vii, Commerce N. V. Subramanian I B. Com.
viii. Economics C. Chandrasekaran

ix Logic J- Chandran

X. LoTewTeu LosTmE AUyl ufle:  SERsTTs:

FIRST TERMINAL EXAMINATION - SEPTEMBER 1968
RANK HOLDERS

MATHEMATICS SECTION

i. First V. Mohan ‘B’ (819)
ii, Second V. Thyakarajan ‘B’ (857)
iii  Third S. Premkumar ‘A’ (753)
BIOLOGY SECTION

i First A. Palaniappan ‘D’ (988)
ii. Second S. Palanisamy ‘E’ (1058)
i1i, Third S, Paramanandam ‘E’ (1059)

HUMANITIES SECTION ‘C’

1 First M. Kuppaswamy ‘C‘ (883)
ii. Second A. Sathia Narayanan ‘C’ (903)
ii. Third K. Natarajan ‘C’ (887)

HUMANITIES SECTION ‘G’

i. First S. Balakrishnan ‘G’ (1189)
il. Second C. R. Viswanathan (1276)
iii. Third" K. Ramachandran (1245)

COLLEGE DAY COMPETITIONS

ENGLISH ELOCUTION (Degree)

First V. Rajaram I B. Com.
Second K. Nataraj III B. Sc. Chemistry

(PRE-UNIVERCITY)

First G. Henry joseph PUC D’
Second S, Subramania Kasi p);
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ENGLISH ESSAY
First K. Arumugam III B. A.
Second A. Ganesan II B. A.
Third M. M. Bhoopalaswami PUC ‘D’
TAMIL ELOCUTION (Degree)
First K. Nataraj IIT B. Sc. (Chemistry)
Second V. Rajaram I B. Com.
PRE-UNIVERCITY
First S. Arumugaswamy ‘A’
Second M. Ranganathan ‘D’

_TAMIL ESSAY (Degree)

First V. Rajaram I B. Com.

Second K. Nataraj 111 B.Sc. Chemisty
PRE-UNIVERSITY

First P, Prakasam ‘F’

Second V. Subramanian ‘A’

TAMIL VERSE COMPOSING

First V. Ananthapadmanabhan IIT B. Sc., (Maths)
Second K. Srinivasan I B. Sc. (Chemistry)
Third M. Manoharan PUC. ‘E'

MUSIC
First R. S. Sridharan PUC A’
Second K. P. Shanmugam  II B. A,
Third K. G. Radhakrishnan “IIT B. A.

ONE ACT - PLAY 7
First R. Babu I B. Sc. (Chem)
Second V. Ananthapadmanabhan ITT B.Sc. (Maths)
Third K. Srinivasan I B. Sc. (Chem)

BHARATHI DAY COMPETITIONS

ESSAY
First K. Srinivasan I B. Sc. (Chem)
Second V. Ananthapadmanabhan III B, Sc. Maths

Third N. Avanasiappan I1I B, A.
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VERSE COMPOSING
First K. Unnikrishnan I B. Sec. (Chem)
Second i. V. Ananthapadmanabhan III B.Sc. Maths
ii. K. Srinivasan I B. Sc. Chemistry
Third D. Vasudeyan II B. Sc. Maths
MUSIC ;
First K. S. Sreedharan PUC ‘A’
Second K. G. Radhakrishnan III B. A.
Third K. P. Shanmugam II B. A.
ELOCUTION (Degree)
First K. Natarajan III B. Sc. Chem.
Second C. Natarajan I B. Com,
PRE-UNIVERSITY
First G. Henry Joseph PUCEDE
Second M. Ranganathan ‘D’
PLANNING FORUM
ELOCUTION
First K. P. Murugannan III B. A.
Second C. Natarajan I B. Com.
Third L. Manoharan II B. A.
ESSAY
First L. Manoharan II B. A.
Second . N. Avanasiappan III B. A.
Third V. Rajaram I B. Com.

BEST PERFORMANCE IN THE MOCK SESSION OF U. N. O.

First G. Rathnasamy IIT B. A. (Pakistan)

Second L. Manoharan II B. A. (England)

Third V. Ananthapadmanabhan III B. Sc. Maths
(Russia)
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With best Compliments from:

'!

TATA
MERCEDES-BENZ

SAKTHI AUTOMOBILES |

Authorised dealers for

=‘==l==‘=|==ﬂ

TATA MERCEDES-BENZ VEHICLES
for the districts of

CALICUT, CANNANORE and PALGHAT.

Sales Office : ‘ Service Cenire;
JAIL ROAD, :w MEENCHANDA,
CALICUT-2" ' CALTCUIT-3.

lil
1
Phone: 3612 Phone: 38831 & 3832 _
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: THE COIMBATORE C0-OPERATIVE g%
MILK SUPPLY UNION, LTD, No. K. 728, 5
; R. 5. PURAM, COIMBATORE-2. g%
Established: 1937 Telephone No. 22389. 5
Thiru M. S. Palaniappa Mudaliar, B.A., 23
: President. @
Thiru C. N. Nagappa Gounder, B. A, B.L,, 9o
Vice President.
Share Capital Rs. 1,06,520
Reserve Fund Rs. 1,45,300

Working Capital ... Rs. 9,55,500

The Union has a record of service of well over 30
years in catering to the needs of pure milk and milk
products to the public of Coimbatore and its suburbs
with a modern and upto date Pasteurisation Plant

AU DU

S leSlS Sl eiiaiitailiaitesliasita ita eIl oSttt ittt e il eSSl S S S

installed recently. %33
It has the unique privilege of supplying the entire 53
requirements of milk of Government Hospital, Jail, 53
Municipal Maternity and Child Welfare Centres, College 93
Hostels, Industrial Canteens etc., besides to a large Cg:
number of houses in the city and its suburbs. 93
A Co-operative Institution acclaimed by the public g‘%
as the most reliable for the supply of pure milk and 53
milk products at reasonable prices. 63
Sweet and delicious Palkhova and Ice Cream are 23
also manufactured and supplied to parties and functions. %‘%
Engquiries for supply are solicited. 53
P. Natarajan. ?
Business Manager 23
TR OOOOOO)
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N. G. M. College, POLLACHI
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With best compliments from :
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Mercury Book Compant,

20, KARUPPA GOUNDER STREET,

COIMBATORE-1
Phone: 24228

2 | &

A place for all

SCHOOL, COLLEGE (ARTS,
TECHNICAL, MEDICAL
ETC.), LIBRARY AND
GENERAL BOOKS
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Drompt Service is our Motto
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The United Scientific Company,
203, Lingi Chetty Street, G.T. MADRAS-T.
Phone: 23748

for
Complete Equipment Designing — Furnishing
and
Maintenance of Laboratories of all kinds.
Complete Technical data furnished for initial and
Recurring Equiment for Pre-University B. Sc., &

M. Se., Laboratories and also for All
High School Laboratories.

P. S. Vaidyanath

Radio & Electrical Engineers,
28-A, Dr. Ansari Street, POLLACHI.
Telegram: TRADINGCO Phone: 642
Dealers in:
National Ekco, Pye, Murphy,

H. M. V. & Telecraft Radios.
Registered Electrical Contracto?s - Suppliers of :
Electrical instruments & Materials
to Polytechnics, Colleges etc.
Servicing of:

Transistors, Tape Recorders
and Car Radios.

Serviced by efficient Serviee Engineers
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Raju’s Electric Studio

PHOTOGRAPHERS & DEALERS

Reliable Amateur Service

Indoor Groups at all Hours
Qutdoor Groups by previous appointments

I et e e R R TP LR R PR EE RS L SER AL A RS R RS LR b

N\

Head Office: Branch:
19/107, Big Bazaar St.. 110, Gopal Buildings,
COIMBATORE-1. POLLACHI.
Phone: 23742 2 Phone: 204
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With the best Compliments of :

i
he Dollnchl Co-operative Whole Sale Stores Ltd. No. K. 010

Manufacturers of

STORES COFFEE POWDER

( Dealers in Mill Cloth, Handloom, Provisions and
Controlled commodities, etc.)

NO. 1, BIOS-COPE ROAD,

POLLACHI
Phone No. 780 Tel. Add: COWOSTORES
- 0—0-0-0- 00000090600 0—0—0—

SAJEETH & CO.,

BAKERS, CONFECTIONERS & GENERAL MERCHANTS,
BAZAAR STREET,
POLLACHI Phone: 458

| \ Visit :

SAJEETH'S

X‘_‘_— REFRESHMENT ANNEXURE —
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BUS, LORRY and VAN BODY BUILDERS

® For Bodies of any type on any Chassis with seasoned

Timber and Aluminium Sections for obtaining light weight

® For fuel and tyre mileage

® For guality workmanship
@ For Durable service
® For unique Body, style and design
® For Robust construction

® For Prompt delivery and moderate charges

. Please contact :v =

ANAMALLAIS ENGINEERING

Head Office : Branch:
4-A, Goods Shed Road, Dr. Nanjappa Road,
POLLACHI. COIMBATORE.

Tel: 327. 328 & 627 Tel: 23377
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TO BE PROSPEROUS
NATION NEEDS PROGRESS
PROGRESS NEEDS SCIENCE
SCIENCE NEEDS LABORATORY

LABORATORY NEEDS EQUIPMENTS
EQUIPMENTS ? ......

For Advanced Teaching in Science, Research, Industry and Technology

Contact:

M/s. GORDHANDAS DESAI PRIVATE LIMITED,
22, Linghi Chetty Street,
MADRAS-1.

Reliable House for Laboratory requisities

GLASSWARE—POLYWARE—BALANCES— OVENS — INCUBATORS —
WATERBATHS — STIRRERS — HOT PLATES — MICROSCOPES — SLIDES ETC.

Head Office Branches :
BOMBAY. CALCUTTA & DELHI.

‘For comfort and Economy While at POLLACHI

Please stay at

P~ Seetharam Lodge

48, Balagopalapuram Street,
PIOLEACHT:

Phone: 364

Registered most modern Lodging house with moderate rates.
Comfortable and well equipped single and double Rooms
with bath and flushout attached.

Excellent accomodation with car parking space,
very near to the Bus stand, Taluk Office,
Courts, Theatre etc.
Homely atmosphere and coureous room service
round the Clock.
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Phone: 24770 Grams: GECEPE

With best compliments from :

\/
POPLI BROTHERS,

SPORTS GOODS DEALERS.
Opposite Municipal Office,
COIMBATORE-1.

L

STOCKISTS :

BOMBAY CARROM BOARDS — PATIALA SPIKES
SLAZENGER, GUNN & MOORE AND HANS RAJ
PRODUCTS — NIVIA [ VINDHA | KOKA BALLS —
PRIZE CUPS, MEDALS, TROPHIES EIC.

S

“POPLI” a TrRuSTED NAME FOR
———————— QUALITY AND SERVICE

—O—O—-O—O—-O-—O—O—O-—O—O—O—-O—O—O—O—O——O—O—O—O—O—O—O—

|
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|
0—0—0—0—0—0—0—0—0=000—0—0—0—0—0—0—0—0
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Sharman & Co.,
g Variety Hall Road,
COIMBATORE-1.

Suppliers of :

ALL KINDS OF SPORTS & GAMES ARTICLES,
BAND EQUIPMENTS, N. C. C. ARTICLES AND
ALL OTHER EDUCATIONAL AIDS.

LAKSHMI CORPORATION

84-A, BAZAAR STREET
PA@AEAIEEAC G E T

Phone No. 209

2

Sub-agents for “GODREJ” GOODS

Dealers in:

ALL KINDS OF MOTORS and PUMPSETS
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Grams: SAKTHT Texmark: 3642 Phone: 771
Sri Sakthi Textiles Private Limited
. POLLACHI

Total Ring Spindles installed: 25,032
Total Ring Spindles in work : 25,032
Doubling Spindles in work : 2,812

Manufacturing Yarn in Counts :

CARDED YARN IN HANKS: 20s, 40s & 60s
COMBED YARN IN HANKS: 60s 805 100s & 120s
CONED YARN IN COUNTS : 60s 80s 905 & 120s
DOUBLED YARN IN 2/20s, 2/40s Counts.

SAKTHI YARN POSSESS ALL UNIQUE QUALITIES'

N N N N N NN NN NN NN NN SN NN NS N S
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With best compliments from :

g

VIILLS

BIHA

I Manufactﬁrers of :

‘IM’ Electric Motors, Pumps
Phone: 662 ' and Room Coolers.
|
|

Zamin Uttukuli P. O.
P QLA CHI
Coimbatore Dt.

Jobs on “TRAUB A-25"
Automatic Lathe are undertaken
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Vic ky Superluxus
Hor Style & Comfort

Dealers Uicky MOPEDS ' For Coimbatore & Nilgiris Districts

TELEPHONE: 25595 (3 LINES) GRAMS: “ENNEMCO”

N. MAHALINGAM & COMPANY

P. B, No. 1555, Dr. NANJAPPA ROAD, COIMBATORE-18.

With the best compliments from:

VELU BROS.

SPECIALIST IN SPORTS GOODS

NEAR THREE POST,
23/66, Dewan Bahadur Road,

COIMBATORE-1.
~ INSIST ALWAYS VELU’S QUALITY SPORTS GOODS
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STODENTS NE AR [
ATTENTION... YOUR STUDIES

Syndicate Bank helps deserving students
who want to prosecute techmical or higher
studies in' india by granting personal Loans
up to Rs..3000. For studies abroad, we
have for years, a scheme to grant loans
upto Rs. 5000/—.

We have other schemes of financing enterprising young
and educated men to start small business, small
industry, profession or vocation on personal seourity.

In extending financial assistance the Bank gives
priority to those who have already established good
dealings with the Syndicate Bank. If you do not
already have a deposit account, open one today. You
can open a Savings Account with as little as Rs. 5/

Syndicate Bank welcomes students to
avail of these facilities of the Bank.

Details of the schemes can be had ‘from
any branch of Syndicate Bank.

A net work of over 254 Branches in Jndia and
correspondents all over the World

Sundicate Bank Limited

Regd. Office: MANIPAL, Mysore State.

Total Resources : Branches : T APAT,
Exceed Rs. 100 Crores Over 254 Chairman.

E==1=1==|=‘=!=1=‘
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12431968

25 YEARS OF SERVICE TO SCIENCE

THE CENTRAL SCIENTIFIC SUPPLIES COMPANY LTD.,
COMPLETE LABORATORY FURNISHERS

2, AGARAM ROAD
TAMBARAM:, MADRAS-59

MADRAS — BANGALORE — TRIVANDRUM

Authorised Distributors for

CORNING & BOROSIL LABORATORY GLASSWARE
B. D. H. AND S. MERCK LABORATORY CHEMICALS
TIM-INDIA MICROSCOPES & ACCESSORIES

JEM MICROTOMES ETC.
ORTLICH BRAND FILTER PAPERS ETC.

“IN OUR TWENTIETH YEAR OF SERVICE TO SCIENCE™

441667
Estd: 1948 Phone: 243545

FOR LABORATORY REQUISITE OF EVERY DESCRIPTION

Please Contact ;

MWs. FREE INDIA SCIENTIFIC CO.,

74-A, KOTHAVALGHAVADI STREET,
SAIDAPET P. O., MADRAS-15

Direct Importers and suppliers toalmost all Colleges affiated'to:
MADRAS, MADURAT, KERALA, MYSORE, ANDHRA &
OSMANTA UNIVERSITIES FOR TWO DECADES.
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With compliments from :

Scientific Advance (o.,

(ESTD. 1922)
87, APPARSWAMI KOIL STREET,
MYLAPORE = MADRAS-4.

*

SPECIALISTS IN SCIENCE APPARATUS &
CHEMICALS SUPPLIERS TO

N. @ M. College, Pollachi

other College & Universities
throughout Tamilnad.

|
:
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MAHATMA GANDHI: 100 YEARS, Rs. P
Edited by Dr. S. Radhakrishnan 17 50
MAHATMA GANDHI - A LIFE
by Krishna Kripalani ... 20 00
GANDHIAN THOUGHT
by . J. B, Kripalani 6 50
THE SPIRIT'S PILGRIMAGE

by  Mira Behn 15 00
INDIA WINS FREEDOM
by Maulana Abul Kalam Azad 8 00

(also available in Tamil, Telugu & Malayalam)

INDIA’S DEFENCE PROBLEMS

by S.S. Khera 20 00
INDIAN ADMINISTRATION
by S. R. Maheshwari 125 00
ORIENT LONGMANS LD,
36-A, MOUNT ROAD, MADRAS-2.
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NALLAMUTHU GOUNDER MAMALINGAM COLLEGE,

POLLACHI.
*

MANAGING COMMITTEE OF THE COLLEGE

President & Carrespondent .
Thiru N. MAHALINGAM, B. Sc., M. I. E.

Vice-President :

Thiru V. I{, PALANISWAMY GOUNDER, M. L. C.

Treasurer :

Thiru M. S. PALANTAPPA MUDALIAR, B A.

Secretary :
Thiru S. A, RAMACHANDRAN, B. A., LL. B.

Asst. Secretary :
Thirn K. VENKATACHALAM. B. A., M. ED.

University Repvesentalive :
Dr. KRISHNAMURTHY, PH. D.

Members :
Thiru A, V. GIRT
Thiru C. M. RATHNASABAPATHY GOUNDER
Thiru P. K. KANDASWAMY PILLAT, M. A., B. L.

Thiru M. ALKONDAN, M: A., F. L C.'S.,
Principal (Ex-Officio)

29!
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Statement required Under Rule 8 of the Registration
- of Newspapers Central Rules 1956

1. Place of Publication
2. Periodicity of Publication

3. Printer's Name
Nationality

Address

4. Publisher's Name
Nationality

Address

5. [Editor's Name
Nationality

Address

Pollachi
Annual

M. K, Swamy
Indian

3, Thomas Street,
Coimbatore-1.

M., Venkataswami

Indian

Professor of Tamil,

N. G. M. College, Pollachi.
M. Venkataswami

Indian

Professor of Tamil,
N. G. M. College, Pollachi

6. Names and address of | Nallamuthu Gounder
Individuals who vwn the } Mahalingam College,
Newspaper ] Pollachi - Tamilnadu.

I, M. Venkataswami, hereby declare that the particulars
given above are true to the best of my knowledge and belief.

Dated :  1st April, 1969.

(Sd.) M. VENKATASWAMI,

Publisher.

>

Printed at KAITHARI ACHAGANM, 3, Thomas Stregt Coimbatore-1.
g
{
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ANAMALLAIS AGENGlfg—_

COIMBATORE
Authorised Escorts Sales, Service & Spares Dealers

or - dri
agricultural  implements
are rugged, robust and
suitable for different soil
conditions, Their wide
range enables you to tackle
the job in hand with speed,
efficiency and economy.
Backed up by After-Sales

Phone: 30222 (3 Lines)
Grams: ‘RAJDOOT’ Telex: ARC CB 234
Branches at:
TRICHY-1 TIRUNELVELI-2 MADURAI-1
lc’;l;:nmes:. ?‘ignm ghone:. 59&& 600 P(;hone:‘ 5577
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7222

they will give you-years of time and
money- saving performance, and thus pay
you a handsome profit |

ESCORTS LIMITED
Agriculture Division (Sales & Service)
19/6 Mathura Road, Faridabad (Punjab)

77777

777777

7777727222224

k\




RAA A A A A A A A A A A A A A A A A A A A A A A A A
o
&  THE INDO SWISS SYNTHETIC GEM MFG.
« COMPANY LIMITED
:
fﬁ« i MAIN ROAD, METTUPALAYAM.
(ig (COIMBATORE DT.) ¢

; INDIA
§§§ Phone: Factory-127 Office- 136 &
ﬁ%é %
!
(é Rough Synthetic Gem Stones
% (Spinel & Corundum) in various
i
g colours and finished Roundels in
(((% different sizes. Used for the manu-
§(§ facture of Watch Jewels, Cup Jewels
:
«
«
« *
i
«
%%3 Sole Distributors :
« G. S. & COMPANY
« ;
2(« No. 6, Jaffersha Street, Rastha Gopalji
éﬁﬁ TIRUCHIRAPALLI-S. © JAIPUR.
«
« 1
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