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‘On the use of Analysis Situs in
Contemporary Psychology’

By

P. S. Namvu
(Annamalai University)

Since the days of Weber and Fechner, when the first successful
application of mathematics to the manipulation of results obtained from
psychological (psycho-physical) experiments was made, the mathe-
matical treatment of mental phenomena has been developing slowly
sometimes, rapidly at other times, but certainly at all times. The
London School, which has advanced from the correlational methods to
the more rigorous tetrad-difference criteria,! has raised the status of
mathematics, in the special field of its investigations, almost to that which
it occupies in mathematical physics. Experimental psychology is be-
coming more and more mathematical in all its departments. Even in
estimating the dimensions of personality attempts are being made to
interpret the results with the help of correlational formulae.2 The
success that has attended the efforts of the psychologists to introduce
mathematical conceptions in the interpretation of psychological
phenomena, it is said, augurs well for the future of our science, for if
psychology is to become a pure science, it cannot but use the mathe-
matical method at certain stages of explanation. But there are some
eminent leaders of psychology who seem to be calling a halt to mathe-
matical psychology. They seem to cast grave doubt on the validity of
the very conceptions which underlie the entire procedure of mathemati-
cal psychology.® At the same time, there are other equally eminent

1. Thomas, F. C., Ability and Knowledge, pp. 223, 282, 284,
2. Freyer, Measurement of Interests.
3. Carr, H. A, The Search for Certainty, Psychol, Rev., 44. '37., 274-296,

3
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leaders whose faith in mathematics is unshaken, and who seem to believe
that psychology can make no progress as a science unless it employs
mathematical method.* The object of this paper is to survey, very
briefly, the nature of the mathematical method in psychology and to
assess the value of the latest development in mathematical psychology,
namely, Topological Psychology.

It goes without saying that the data gathered from any field of
investigation should be quantitative before they can be manipulated
mathematically. These data should be measurable and expressible in
numbers. In the last analysis number turns out to be the desideratum
for the mathematical treatment of facts. What then is the relation-
ship between number and fact? Three conceivable modes of relation-
ship exist between facts, and numbers professing to represent facts.
The first is a purely arbitrary relationship similar to the relationship
that exists in the Pythagorean system between numbers and the facts
of the external world which they purport to represent. The second,
which may be called the Monitorial, consists in arranging things,
properties or events in an ascending or descending order, and then
attaching the cardinal numbers to them. These two modes, the
Pythagorean and Monitorial, do not lend themselves to mathematical
treatment, because they are not based on the property of measurability.
In the third or Mathematical mode of relationship the things, events
and properties with which cardinal numbers are associated, bear among
themselves the relationship which these numbers bear among them-
selves; in other words, they are additive. They are measurable in~
terms of suitably selected units or standards of measurement.

Are psychological facts capable of measurement in terms of a rigid
objective unit? Some facts are measurable; some are not. Facts of
sensation, for example are measurable, but those of drives, personality
ete., are not measurable. In one important field, namely in Intelligence,
elusive facts have been reduced to mathematical order by the applica-
tion of a special technique. The manipulation of the statistical data
obtained from experimental testing of intelligence and learning by the
correlational method and the method of tetrad-difference, has yielded
very fruitful results, and judged by their success in the practical field,
these results must be considered to be thoroughly reliable and objective.
Yet an experienced psychologist questions the validity of these methods
even in the field of learning® ‘The use of mathematical data ’, says

4. Johnson, H. M., Pseudo-mathematies in the Mental and Social Sciences, Am.
J. of Psychol., xlviii. 1936, 342-351.

5. Kantor, J. R., Concerning Physical Analogies in Psychology. AmJ, of
Psychol., xlyiii, 1936, i
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Professor Carré ‘in the solution of any psychological problem does
not guarantee in any manner the truth of an interpretation of these
data’ ‘To attain any psychological conclusion from mathematical
data, we must intrepret these data in terms of the purpose and condi-
tions of our experiment. In making this interpretation, we at once
leave the field of mathematics and enter that of psychology.’

Professor Carr’s observation is perfectly true, but his remark is
applicable to all sciences that use the mathematical method, not exclud-
ing physics. There is first an abstract analysis of data to enable the
investigator to apply mathematical formulae to them, and then the
formulae are developed purely mathematically. The final result has
then to be interpreted in terms of the particular science concerned.
Surprising discoveries and forecasts of real events are made on the basis
of pure mathematical calculations. Maxwell ‘legislated’ in this way
for the wireless waves long before they were known, and similarly
‘ matrix ’ equations were worked out before they were needed by the
physicist; in a small way in one of our local laboratories the solution of
a particular equation turned out to be negative. This pointed to the
fact that the electrical connection had to be made with the negative
terminal. These facts, great and small, serve to indicate that the struc-
ture of the human mind, as well as the structure of the world which
that mind knows, is mathematical. One need not, therefore, take objec-
tion to the use of mathematics in psychology on that ground.

Objection is taken to the application of the statistical method on
another ground. The statistical average is unreal. It depends too much
on the past and hazards a vague guess about the future. Besides, it is
well known that ‘ figures > may be made to tell any tale. It is possible
to manipulate the figures in such a manner as to make them yield just
the result desired by the investigator.

We do not fail to see the force of these arguments, but it is worth
noting at the same time that physics has passed from the stage of the
so called strict measurement to the statistical stage. Statistical aver-
ages and probabilities are considered to be perfectly orthodox in pure
science. Psychology does not stand to lose by using these methods.

The main point of the argument against mathematical psychology
seems to be this. Psychological facts are not quantitative, hence the

mathematics used in psychology is merely pseudo-mathematics. Pro-
fessors Carr and Kantor are very vehement in denouncing the intentions
of the psychologist which prompt him to apply mathematics to his

6. Carr: H. A., The Search for Certainty.
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science. The former says, ‘I suspect that many of us ars somewhat
inclined to use mathematical operations, ...... , in the fond hope that
our experiments will thereby become suffused with some of the dignity
and respectability of that science........ (and) as a means of com-
pensating for the well-known inferiority-complex of our science.’? The
latter writes, ‘ Unfortunately psychologists...... imagine that their
discipline can attain full scientific maturity merely by measuring,
experimenting or quantifying...... ’8 If this is the attitude of con-
temporary psychology towards the prevalent method of treatment of
psychological facts, then the situation is desparate, for merz accumula-
tion of facts without an orienting concept is not scientific, and will not
be helpful for intelligent research. We must have a fundamental or
basic category for our science, in the light of which the investigator
can orient himself in the vast field bristling with facts. It is at this
critical juncture that the youngest discipline in mathematics, namely
Topological Geometry, comes to our aid. It does not claim to solve the
problem for us, but only points to the direction in which we should
proceed in order to find the solution.

If metrical methods are inapplicable to psychological facts, then we
should employ non-metrical methods of handling our data. Amnalysis
Situs is non-metrical. It is qualitative, not quantitative. Professor Kurt
Lewin has made a systematic application of Analysis Situs to the study
of the behaviour of the organism in the environment in his book,
‘ Principles of Topological Psychology’. Now Topology is itself an in-
fant science; it is being applied to psychology which is also considered
to be an infant science, and Professor Lewin’s attempt is the first of its
kind. So we can only consider whether this new branch of our
science, in its triple infancy, shows signs of a more promising future than
the other branches.

The Gestalt school in general, (and Professor Lewin in particular)?
has familiarised us with the ‘ field ’ concépt in psychology, and also with
the re-formed definitions of ‘force’, which have been forced on the
mathematical physicist as the result of the latter’s abandonment of the
aether hypothesis and of the space-time dualism. The new concepts
operate quite successfully in physics. But could they be made to operate
with equal success in psychology ? We shall mention two objections.

Consider the behaviour of a thing X in its structured field, for
example the behaviour of a magnetic needle in a structured electro-
magnetic field, whose structure S; it is proposed to determine by the

7. Kantor, J. R., Concerning Physical Analogies in Psychology. .
8. Kurt Lewin: A Dynamic Theory of Personality, 1935.
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introduction of the needle. Now the introduction of the needle which
has a field of its own S, produces a modification in S, and the resultant
(S1 X 8,) is Sa. For all practical purposes the physicist considers Sg
to be identical with S; since the quantitative difference between the
two is negligible as compared with S;. Physical measurements are in-
variably subject to this indeterminacy, which is merely the result of a
generalised form of Heisenberg’s principle of Indeterminacy.  This
indeterminacy is mnegligible in physics, since only the quantitative
aspects of phenomena are considered. In psychology on the other hand,
the inter-action between S, and S; may be so revolutionary qualita-
tively as to destroy the structure of S; almost completely. Hence the
‘field’ concept is workable in psychology only within very rigorous
limits, and it is very doubtful whether it would be workable at all where
qualitative considerations count most.

The concepts of force, stress, tension and direction depend on
measurement. Our object is to get away from the metrical fo the non-
metrical.

Is Analysis Situs more helpful to us ? When we consider the early
origin of the Topological concept in the manipulation of knois, we seem
to receive considerable encouragement. A loop is made in a rope, the
two ends of which are fixed. In how many ways can the loop be
manipulated? Can the knot be untied? What general principles of
manipulation can be formulated ? Now psychological problems dealing
with the behaviour of the organism appear to bear considerable
resemblance to these problems of the ‘knot’. Heredity and environ-
ment being fixed, in how many different ways can the behaviour-pattern
of the individual be changed? Can heredity be annihilated ? What are
the psychological laws controlling behaviour ?

‘In this branch of mathematics (analysis situs) shape and size are
unimportant...... Analysis situs, is interested only in those properties
of figures...... which are not changed when the figures are subjected
to continuous motion in a fluid medium. Thus it is easy to conceive of
a fluid motion carrying a circle into an ellipse, and thence into a square,
even though the areas enclosed by these figures differ greatly. From
the stand-point of Analysis Situs, then, there is no essential difference
between these figures—the differences in their size and shape are unim-
portant.”® Topology permits us to stretch, twist, pull, puff or otherwise
do anything with the geometrical figure so long as we do not fear it
up or do not link up what is unlinked or unlink what is already linked.
For the Topologist a point and the earth are alike. And what is most
appealing to us is that ¢ mathematical relationships may be determined

9. Ency. Britt. 14th edn,
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without measurement.” Eliminating measurement and quantity, which
are stumbling blocks in psychological experimentation, the new
discipline introduces such concepts as point sets, limit points, proximity,
boundary, path, homeomorphism etc.,, which are welcome to the
psychologist. Topology is qualitative mathematics for whose advent the
psychologist has been eagerly looking forward.

Professor Lewin in applying analysis situs to the study of behaviour
derives, in the first instance, a very important equation :

B=F (PE)

where B, P and E stand for behaviour, person and environment respecti-
vely. This is not a mere symbolic representation of the old formula that
behaviour is determined by the organism acting in an environment. To
understand this equation we should first understand Professor Lewin’s
definition of causation and his new concept of ‘ LIFE-SPACE’. Like
Spinoza Professor Lewin discards both mechanical and teleological con~-
cepts of causation. For the Professor only the present counts, past
antecedents and future purposes do not have meaning. Like Spinoza
the Professor too employs geometrical and logical concepts in the
analysis of events. The law of causation is merely the expression of
the relationship of logical ground and consequence. Besides this rigor-
ous logical and mathematical definition of causation, Professor Lewin
stresses the need for introducing spatial concepts in psychology.
Temporal concepts have had their day and have played out their parts.
Spatial concepts have been neglected so far. We must now give them

the consideration that is due to them. For this purpose the expression
‘ Life—Space ’ has been introduced. Space in this connection should be
understood in the purely mathematical sense. For contemporary mathe-
matics space is n-dimensional, non-metrical and curves round on itself.
For mathematics it matters little what this space represents. It may be
smell, colour, drive or interest. Physical interprefations are ruled out.

When we analyse the concept of Life-Space, we find that it is
merely a cross section in the concrete behavioral stream. It may be
compared to the microtomic sections of organisms made for zoological
purposes. The successive aspects of life-space are like the successive
sections made on the microtome. Each slide gives us a clear and accurate
picture of one small proportion of the organism. But to understand the
organism as a whole we have to reconstruct the whole by synthesising
the sections. Each ‘Life Space’ study is perfect in itself. But for a
knowledge of the organism as a whole we shall have to synthesise these
partial studies. Such synthesis will lead us to the drives or propensi-
ties which move the organism. In other words Gestaltic psycho-dyna-
mic studies will find their culmination in Hormic Psychology.



The Diamagnetic Susceptibility of
Formic Acid-Water Mixtures

By

S. RamacHANDRA Rao AND S. SRIRAMAN
(Annamalai University)

1. INTRODUCTION.

The study of the magnetic susceptibility of binary mixtures of
organic and inorganic liquids has engaged the attention of many workers
in recent years.! The general conclusion appears to be that when the
molecules of two liquids mix with each other without the production of
any chemical reaction, the additive law holds good. When the molecules
combine with each other resulting in the formation of new compounds,
departures from the additive law are noted. These cases do not include
solutions of salts in water. Investigations by the authors? have shown
that when some salts are dissolved in water, departures from the addi-
tive law may be observed. In these cases, the percentage changes appear
to be independent of concentration and have been attributed to (1)
interaction between the ions and water molecules (2) depolymerisation
of water (3) release of constraints within the molecules due to their
breakage into ions and (4) change of valency of any of the ions when
the salt is dissolved. While the first two causes do not produce more
than 1 % change from the additive law, the other two causes give rise
to much larger changes. Hoare and Brindley3 have receuntly deter-
mined the susceptibilities of salts composed of ions with inert gas
configurations and found that for the halides of lithium and caesium,
the additive law breaks down. Flordal and Frivold* obtained large
changes of susceptibility when some alkaline earth halides were dissolv-
ed in water. Similar results were also noted by Subramaniam 5 who
discussed the magnetic effects accompanying ionic deformations in the
solid salts studied. Varadachari® had previously drawn attention to such
effects in his study of sulphuric acid-water mixtures. He investigated
also acetic acid-water mixtures and obtained no departure from the

additive law in this case.

For references see Ind. Jour. Phys., 8, 483, 1934
Phil. Mag., 24, 1025, 1937.

Proc. Roy. Soc., 147, 88, 1934 ; 152, 342, 1935.
Ann. der Phys., 23, 425, 1935.

Proc. Ind. Acad. Sc., 4, 404, 1936.

Proe.’ Ind. Acad. Se., 2, 161, 1935.

LRl ol o
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Formic acid is well known to be highly polar. During the recent
investigations of agqueous solutions of formates and acetates, the authors
found a strict adherence to the law of additivity. On making similar
investigations with formic acid, however, definite departures were found.
Since this result is at variance with that of Kido,? we have thought it
advisable to record our conclusion. '

2. EXPERIMENT.

The formic acid used was the purest (100 %) available from
Kahlbaum. It had a density of 1.220 grams per c.c. at 26°C. The water
used was obtained by repeated distillation in an all-glass apparatus. The
densities of the aqueous solutions prepared were determined by the
hydrostatic method. A glass piece was suspended from one arm of a
sensitive balance by a fine gold wire and weighed in air, in pure water
and in the solution. The concentrations were found from the known
concentration-density data given in International Critical Tables.8

= vy

Measurements of susceptibility were made with a Curie balance?
The position of the test bulb at which the magnetomotive force on it
was maximum was carefully determined by studying the deflections
obtained with the bulb at different places along the horizontal line of
symmetry between the pole pieces. At the place where this force was
maximum, investigations were also made in a vertical direction and in
this manner the volume wherein the force was uniform was definitely

fixed. The size of the bulb used was in every case arranged to be less
than the volume thus obtained.

The magnetomotive force on a bulb of mass m, confaining a liquid
of mass m, is given by
da
dx
where y, and y; are the specific susceptibilities of the glass and liquid

. dH
mastH'E‘x*—{‘leIH

respectively. The force on the bulb alone my %, H—g—}i was determined

separately. The force (in this case the deflection which is proportional

directly to the force) on the liquid m; 3, H dH
] X

same manner if water is studied, the force on a mass m, becomes

becomes known. In the

7. Sc. Rep. Tohoku Imp. Univ., 21, 385, 1932.
8. It. Crit. Tables, 3, 122.

8. For details, see Varadachari, Annamalai University Journal, 4, 73, 1935,
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dH
My wa—Jx—. If d; and d, are the deflections obtained for the liquid

and water respectively, then yx; is determined from the equation,
mpn 4

mw X‘w dw :
The susceptibility of water at 26°C was assumed to be 0.720.*

The containers were thin spherical bulbs blown from glass tubing
having a very low diamagnetic susceptibility. The deflections obtained
with the bulbs were about 2 mms. while for the mixtures, they were
nearly 15 cms. The retorsion method was employed, the specimen be-
ing brought to the identical position in presence of the magnetic field.
The weights of the bulbs with and without the liquids were determined
with a Sartorious balance correct to the tenth of a milligram. A careful
estimate of the various errors involved in these observations indicates a
probable error of 1. per cent in the susceptibility values.

3. RESULTS.

The specific diamagnetic susceptibility of pure formic acid was found
to be 0.4464. This value compares favourably with 0.432 given in the
International Critical Tables 1® and 0.434 given by Kido.”

The values of the diamagnetic susceptibility obtained at different
concentrations are given in the following table. The concentrations of
the mixture are given as the number of grams of formic acid in 100

grams of the mixture.

TABLE 1.
) . "d- "C; -

2 8 8 g = = Y —

2 SEu &% 84 I 22— X o100
S A S 8 8 . &8 ¢
Zz (o} 3]
1. 1-:063 29-0 0-6292 0-6408 0-0112 0-039
2. 1-080 360 0-6105 0-6217 0-0112 0-031
3 1-108 490 0-5701 0-5863 0-0162 0:033
4, 1-112 51-0 0-5705 0-5808 0-0103 0:020
5. 1-127 57-5 0-5434 05630 0-0196 0-034
6. 1-126 57-5 0-5414 0-5630 0-0216 0-037
7. 1-152 69-5 0-5055 0-5303 0-0248 0-036
8. 1-155 71-0 0-5058 0-5261 0-0203 0-029
9, 1-171 79-0 0-4834 0-5043 0-0209 0-026

* A1l susceptibility values in this paper are given in 10 units and are dia-
magnetic unless otherwise mentioned.
10. Int. Crit. Tables, 6, 356.
2



190 UNIVERSITY JOURNAL

In figure 1 is shown the graph between concentration and diamagne-
tic susceptibility. It will be seen that there is much deviation between
the observed values and those calculated on the basis of the additivity

0'80 ==r.~-_- - - ) - O'OO
0_5~ 2. °.,° 'f' - 3
(b) O \9—’6( :;;
" R
t 0-05
L3
0-60 2
g
b
(=) g
‘@ (=)
N’ -
8
=
\ ..
0
400 20 40 60 100

80
% by wt. of acid.

law. The departures from additivity are examined by drawing the
difference graph at various concentrations. The maximum departure is
found to be 5 % and occurs at a concentration of nearly 70 %. At this
concentration, formic acid and water exist nearly in equimolecular
proportions. This suggests the formation of the monohydrate HCOOH,
H0 and the consequent departure from the law of additivity.

4. DISCUSSION.

An examination of figure 1 suggests the probable formation of the
monohydrate of formic acid. There is indeed some evidence for the
existence of such a compound. Colles? has recorded that when a
mixture of formic acid and water having the composition 4HCOOH,
3H,0 is rapidly cooled, crystals having 76.7 and 77.2 per cent of formic
acid are deposited. The hydrate formed in this manner at — 54°C seems
to be also produced at higher temperatures from a mixture of the

11. Chem, Soc. Trans., 89, 1251, 1906.
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composition 2HCOOH, H,;0. It is however open to doubt whether at
the temperature of our investigations (26° C) the monohydrate exists
in such a stable manner as to affect the magnetic susceptibility by 3%.

There is however another method of accounting for the observed
deviation. It was pointed out by the authors in a recent paper that
the molecular susceptibility of formic acid is 20.5 while the susceptibi-
lity of the formate ion is 17.3. If we assume with Kido 12 that the
hydrogen attached to the formate ion does not contribute anything to
the molar susceptibility of the acid, then it is difficult to account for
the higher value of the acid.

Investigations'® on the electrical moments of the fatty acid molecules
show definitely that these exist mainly as double molecules even in
dilute benzene solutions. It would appear that the doublets of the
carboxyl groups cancel one another giving practically zero moment to
the molecule as a whole. Smyth and Rogers1* studied solutions of
acetic acid in ether and have concluded that in solution, single and
double molecules of acetic acid are in equilibrium. It is likely that such
a condition may also exist in aqueous solutions of formic acid. When
the double molecules break into single ones, the susceptibility will tend
to approach that of the formate ion and hence shows a decrease in value.
In table I it will be found that the change of susceptibility for 100 grams
of the acid (given in the last column) remains nearly constant showing
a tendency to decrease at higher concentrations. This is exactly what
would happen if a change of susceptibility occurs when some of the
double molecules of formic acid break into single molecules when the
acid is added to water. When the concentration of formic acid is
increased it is natural to expect that the percentage of molecules suffer-
ing disruption would be smaller. This is exactly what is suggested when
one observes the last column in table I.

This argument would indicate that if in formic acid all the molecules
were to exist as single molecules, the susceptibility would be the same
as for the formate ion. But since the molecules exist in pairs, we have
for formic acid a value larger than that for the formate ion. Such a
conclusion should be true for acetic acid also.

Experiments of Varadachari!® show that when acetic acid is heated
from 28° to about 60°C, there is no change of susceptibility. It might
be possible that the change actually taking place in this range of tem-

12. Sec. Rep. Tohoku Imp. Univ., 22, 835, 1933.

13. Smyth, Dielectric Constant and molecular structure, 94, 1931.
14. Jour. Am. Chem. Soc., 52, 1824, 1930.

15 Proc. Ind. Acad. Ss., 2, 166, 1935,
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perature is too small to be measured. For the difference between the sus-
ceptibilities of acetic acid and of the acetate ion is only 7%. In the limit-
ed range of temperature in Varadachari’s experiments, the number of
double molecules breaking up into single molecules may be so few that
the change of susceptibility may be less than %%, the limit of accuracy
in these investigations.

Formic acid and acetic acid behave differently from other liquids
from the point of view of optical scattering. Ramakrishna Raol6 found
that in all the organic substances studied by him, the optical anisotropy
in the liquid state was less than in the state of vapour. The significant
exceptions were formic and acetic acids. Here the anisotropy in the liquid
state was found to be greater than in the state of vapour. Experiments
on the variation of the anisotropy conducted by Rao'? showed definitely
that such an effect was due to association. The anisotropy in the case
of acetic acid showed a small decrease in the range 30° to 60°C but at
higher temperatures the decrease was much greater. More recent ex-
periments of Krishnan, Sundara Rama Rao'® and Jogarao!® have in
general verified the above observations. Krishnan? infers the presence
of molecular clusters in formic and acetic acids of dimensions not small
compared with the wavelength of light. It is obvious that in magnetic
considerations we are not concerned with such large clusters even if
they are present within the liquids. Experiments are being instituted
to study the susceptibility of formic acid and acetic acid at much higher

temperatures and of solutions of fatty acids in organic solvents like
benzene and ether.

It is well known that aqueous solutions of formic acid and formates
are very weak electrolytes. Experiments with aqueous solutions of
formates of sodium, barium and calcium show that no change of magnetic
susceptibility takes place when these salts are dissolved. In the case
of formic acid, the decrease in susceptibility on dissolving it in water
molecules of the acid. This would suggest that in the double molecule,
there should be something more than mere association in the sense that
only electrostatic forces keep the two acid molecules together. There
has been explained as being due to the break-up of some of the double
should be a large release of constraints when the double molecule is

18. Ind. Jour. Phys., 2, 61, 1927.

17. Ind. Jour. Phys,, 3, 1, 1928.

18. Proc. Ind. Acad. Sc., 3, 369, 1936.
19. Proc. Ind. Acad. Sc., 3, 377, 1936,
20. Proc, Ind. Acad. Sc., 3, 126, 1936,
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formed resulting in an increase in the diamagnetic susceptibility. Or
some more fundamental process should occur. More experimental
work is needed to settle these questions and investigations on these lines
will be taken up shortly.

5. SUMMARY

The magnetic susceptibility of agueous solutions of formic acid has
been studied at different concentrations. The results suggest the for-
mation of a monohydrate of formic acid at a concentration of nearly
70% of the acid. An alternative explanation for the decrease of sus-
ceptibility is also presented. The formic acid contains ordinarily double
molecules and on dissolving in water, some of these may break up into
single molecules. This phenomenon may account for the decrease of
susceptibility observed when the acid is dissolved in water. This ex-
planation gains interest from the fact that the formic acid has a molar
susceptibility of 20.5 while the ionic susceptibility of the formate (which
should be the same as that of the molecule) is 17.3. The higher value
of the acid is to be attributed to the existence of double molecules.
More detailed experiments are being instituted.



The Infinitesimal Flow on the Projective Plane
By

B. R. VENKATARAMAN AND A. NARASINGA Rao.

(Annamalai University)

INTRODUCTION

Let G, be a continuous r-parameter group of point transformations
which carries a manifold S, into itself. With every linear operator &¢ of
the group may be associated an infinitesimal displacement of the points
of S, given by

x't = xt |- EWdt

which may be supposed to take place in the short time interval 5t.
If S, carries a metric, every such infinitesimal transformation of G,
determines a velocity field V in S,, which is characteristic of the group
G, from which it is derived. In this paper, the velocity field due to the
infinitesimal transformations of the projective group is studied by the
methods of Euclidean vector analysis.

THE COMPONENTS OF THE FLOW VECTOR

2. The projective group Gs in the Cartesian plane, has the eight
independent infinitesimal operators

o] 0 o) o) ° 0 o) ° o] )
Ty Ty X Y —y & —, Yy —, x— XYy —, o S ———
o dy ox ox  ow oY ox T yay yxal‘ +ya’£‘

on which every other infinitesimal operator of Gs is linearly dependent.
Hence y being any infinitesimal operator of the group we may write,

2 =L do + s + azy + = (A + pg) ] 535

4 [ bo 4 by + by + y (Ax 4 py) ] 3—3—

where ao, @y, as, by, by, by, A, p are all constants. Thus the velocity field
V =1v; -} Jv,, due to a general infinitesimal transformation of the group
corresponding to the operator y is given by

1)

V1= @ + a1 +- apy + x (Ax - py)
va=by+ bz + by + O + ) §
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From (2-1) we have,

Div V:%-{-z’::?’)\x—{—?@y-{-mﬁ-bz ?
. f 2-2)
Curl V= (avz —-?11—>N:(z\y——ux+b1—-a2)Nj

ox oY

where N is a unit vector normal to the plane.
From (2-2) we see that,

the locus of points at which Div V is constant is a system of parallel lines,
and the locus of points at which Curl V is constant is another system
of parallel lines perpendicular to the former.

Thus there is a unique point in the plane at which the divergence
and curl take given values and in particular a point O where they both
vanish. Taking the lines L, L/, along which the divergence and curl
respectively vanish, for axes of co-ordinates, the expression for Vi, V3
may be written in simpler form,

V1 = g + a1 x + azy 4 pay
V2 = bo + as — ayy - py? }
The eight velocities of which the field vector V is composed may be
grouped as follows. Firstly a velocity V — Iao 4 Jby due to a pure
translation ; secondly a velocity V=1 (e + azy) + J (a2 — 0y) due
to a homogeneous strain of zero divergence and zero rotation, the axes
of strain being the lines L, L.’ turned about O through an angle 6 given
by tan 20 = 0g/0; ; thirdly a radial flow, in which each point P has a
velocity along OP of magnitude ury, whose divergence and curl are equal
to 3py and — pxN respectively. It should be noticed that this radial flow
is peculiar to the projective group, in the sense that it does not belong to
the Euclidean or affine sub-groups of the projective group.

(2-3)

3. Every projective transformation en a plane leaves three points
A, B, C invariant. From (2-3) it is evident that

the locus of points at which the vector V is parallel to a fixed line
Y= Ax is a conic C, passing through A, B, C, having one asymptote

parallel to y = Ax and the other parallel to the line L along the points of
which Div V vanishes.

In particular when A =0, C, is a parabola whose axis is parallel to

the line L. When the fixed direction is parallel to the y-axis, i.e., to the
line L/, C)\ is a rectangular hyperbola whose asymptotes are parallel to

the axes, i.e.,.to the lines I and I..
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Again, since the expressions for Div V is linear in x and y, it follows
that the divergence of the vector at the centroid of any number of points
P; P, . . . P, is the mean of the divergences of the vectors at these
points. A similar result is true of the curl of the field. Using homo-
geneous co-ordinates referred to the triangle ABC formed by the fixed
points, the equations of an infinitesimal transformation may be written,

¥=0(l+tedx, Yy=0(142)y, Z2=0(1+¢e3)z

where the ¢’s are infinitesimals. If the identical relation between the
homogeneous co-ordinates be ax 4 fy 4 vz = 1, assuming the displace-
ment to have taken place in a time 3¢, the expressions for the divergence
and curl of the vector at P(x, y,2) may be written,

Div V= a(ks+ ks — 2k;)x 4 B (s + k1 — 2ks)y
+ v (k1 + k2 — 2k3) 2

Curl V= [a(k: — ks)cot A. x4 B(ks — ks)cotB. ¥y 1)
+ Y (kl — kz) cot C. Z]N

where k, = limit 8 — 0 of &,/6t (r=1,2,3) and N is the unit vector
normal to the plane. Also the direction of the vector at the point
P(x1, Y1, z1) is along the line

(=) =4 (s =) =4 (s~ k) = =0. .. @-2)
1 1

From (3-2) it follows that the lines of flow (the W-curves of the pro-
jeetive group) are given by

xke—ks yka—k1 zki—k2 — constant.* .. (3:3)
From (3-1) it follows that

Div V=o0 at the centroid of the triangle ABC and curl V=0
at the orthocentre of ABC.

Further, since the lines L, L’/ are at right angles, we see that
the locus of points O at which the divergence and curl of the vector
vanish for various infinitesimal transformations which keep the same
three points A, B, C invariant, is the circle on PG as diameter where P,G
are respectively the orthocentre and centroid of the triangle ABC.

From (3-2) we see that the locus of points at which the direction of
the vector V passes through a fixed point P is a conic passing through
A, B, C and P. Dually, it is found that the envelope of the directions of
the vectors at points of a fixed line 1 is a conic touching 1 and the sides
of the triangle ABC. If the point O at which the divergence and curl

* Encyklopadie der Math. Wiss. III D 4, page 207,



INFINITESIMAL FLow ON THE PROJECTIVE PLANE 197

vanish coincides with one of the three fixed points say A, it may be in-
ferred from (3-1) or directly verified that the triangle ABC is right
angled at A. In this case if Ch be the conic which is the locus of points
at which the vector V is parallel to a fixed direction A and C, be similarly
defined it is found that the angle of intersection of the conics C, and Cu
at A is equal to the angle between the direction A and p. Also the lines
of flow are all conics having double contact at B and C and having as
tangents the sides AB, AC of the triangle ABC.**

At all points on the line at infinity except these on L and L’ the
magnitude of the field vector, its divergence and curl are all infinite, the
direction of the vector being, however, definite. The behavicur at the
points at infinity on L. and L’ is somewhat peculiar. Since all the conics
C)\ pass through the point at infinity on L and also all the lines of constant
divergence are all parallel to L, the direction of the vector and its
divergence are both indeterminate at this point. The curl of the field
has an infinite value. Similarly, since all the lines Curl V — const. are
parallel to LY, the curl of the vector field at the point at infinity on L/ is
indeterminate. The direction of the vector at this point is parallel to L/
and its divergence is infinite.

EXTENSION TO n-DIMENSIONAL SPACE
4. Many of these results may be extended to a Euclidean space
S, of n dimensions. In S,, the projective group G, where r = n(n + 2)
has the n(n 4+ 2) independent infinitesimal operators,
) . O o 0

~ * s i""—~7 .’.:':1;2’---
Py x Yy @G,j ‘ n)

Xt e—

ox?
the tensor summation convention being followed. Hence, if ¥ be any
infinitesimal operator of the group, since it is linearly dependent on the
above n(n 4 2) operators, we may write,

[5)
oxt
where the a’s, b’s and the p’s are constants. Hence the components »#
of the velocity field V due to the infinitesimal displacement correspond-
ing to the operator y are given by

vt =at 1 1jxd 4- pjacixt .. (41)

%= (a + ljx! + pyaia)

The fundamental tensor g;; being chosen so that gi; = 84, where the
Kronecker deltas 8,/ are given by equations,

3fi=0ififjand df=1if i=}j.

** This is a consequence of Div V=0 at A so that k2 4 ks = 2ky. The curves
(3-3) now become 22 y™! 2zl = const.
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we have from (4-1),

Div V=L —1i f (n+ 1) pact
o

Hence the locus of points at which Div V = 0 is the prime
pxt 4+ 1/ (n 4-1)=0.

The components of the Stoke’s tensor{ of V in S, which corresponds
to the curl of the field in S; or S;, are given by

[1i] =— — — = b/’ — b + p=* — pax?

G431, i=12...m)
From the above equations we deduce

pilik]+ p;[kil 4 pelid]= Nijx .. (4-3)

where the Xs are constants. In virtue of the identities (4-3), only
(n — 1) of the components of the Stoke’s tensor of V are independent,
such sets being of the form [k1],[k2]...[k(k —1)], [k +1)7]. . .
[kn]; also, since each component of this tensor is linear in the co-
ordinates w?% it follows that the locus of points at which the components

of the Stoke’s tensor V are given constants satisfying (4-3) is a line L
whose direction is given by

dzl  da? _ dan

P - 4-4
P1 P2 ‘ Pn ( )

From (4-2) and (4-4) it is evident that the line L is orthogonal to the
prime at the points of which Div V = o.

The projective transformation in S, leaves n + 1 points invariant.
Taking these as the vertices of the simplex S of reference, the expression
for the divergence of the vector V may be written in the form,

. n-+1 n+41
Div V= P ’c,. — (n -+ 1) - arkr:rr
r=1 L |
n4+1
3 ox,=1 is the identical relation satisfied by the homo-

r=1
geneous co-ordinates of every point of S, and the k’s are constants

depending on the infinitesimal transformation. From (4-5), it is evident

that the divergence of the vector v vanishes identically at the centroid
of the simplex S which is given by the equations,

(4-5)

where

a1x1;02x2: =N o PRI S e 1/(n—}-—1)

1 Eisenhart : Riemannian Geometry, Page 27,
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Rajendra Chola II1*
A. D. 1246 to A. D. 1278.
By
V. VRIDHAGIRISAN

(Annamalai University.)

Rajendra Chola III was perhaps the last monarch of the great
Vijayalaya line and with him the mighty Chola Empire not only lost
finally its importance and glory but also shrank into total insignificance
as a political power. Even though there are inscriptions to show the
continued existence of the Cholas as a minor power almost down to the
end of the 15th century, yet the later members were few and far between
and they did not enjoy even a tithe of the power as of old. The forces
of disintegration which began soon after the death of Kuléttunga III,
continued not only with unabated vigour during the reign of Rajaraja IIL
but triumphed at last in the time of Rijéndra III whose accession took
place at a critical point that marked the emergence of powerful anti-
royalist feudatories on the one hand and the rise to aggres-
sive prominence of the Pandyan and the Hoysala powers on
the other. Kadava Kopperunjingd, the rebel chief, who im-
prisoned Rajaraja III at Sendamangalam, established his independ-
ence in A. D. 1243 according to his Tripurantakam and Arulala Perumal
Inscriptions.! Maravarman Sundara Pandya II (acc. AD. 1238)
and the Hoysala Somésvara were actually in occupation of the Chola
territories near Trichinopoly.

Tribhuvanachakravartin Parakesarivarman Rajéndra III succeed-
ed Rajaraja III in A.D. 1246. Dr. Kielhorn fixed his accession between
21st March and 20th April A. D. 1246, on the authority of the epigraphs
407, 415 and 418 of 1911. The Srirangam prasasti of Rajéndra dated in
his 7th regnal year works out A. D. 1246 for his accession. But we have
records of Rajaraja to show that he had a long reign of 38 years i.e. till
A. D. 1254.2 The fact that Rajaraja’s last years and Rajendra’s early
years of rule overlap each other has led some scholars to suggest that

* The subject matter of this paper which is slightly modified was pregented as
part of a chapter of the thesis submitted by the writer for his M.Litt. Degree, t0
the Annamalai University in January 1937, entitled “ The Political and Social Con-
dition of South India on the eve of the Muhammadan Invasions.”

1. 197, 198 and 202 of 1905. ARE. 1906, pp. 45-6.

2. 266 of App. C. 1908 is dated in his 32nd year. 132 of 1913 is, dated in the
30th year and 188 of App. C. 1920-21 is dated in his 38th year,
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there were two rival claimants to the Chola throne at one time3 The
claim made both by Hoysala Somésvara and Chdda Tikka as °the
establisher of the Chola’, has been pressed into service in support of
the argument that both interfered in Chola affairs, respectively taking
sides with the opposing candidates to the throne.4 Some of the sanskrit
prasastis of Rajéndra, coming from Lepaka and Srirangam have been
interpreted so as to postulate that there was a civil war, as a result of
which Rajéndra murdered Rajaraja and got the throne through blood-
shed and feud.’ Some of the epithets which describe him as one who

3. It was the Srirangam epigraphs (64 and 65 of 1892) that led Mr. Venkayya
to suggest that there were rivals to the Chola throne. AR.E. 1900, Pt. II, para 30.

4. ARE. 1900, para 48. “The Chola king who was ruling at the time was
Tribhuvanachakravarti Rajaraja™ and para 49, “. . . it would establish that the
Chola- king who sought Tikka’s help was Ré&jaraja IIL”

5. ARE. 1912, para 32. Also Dr. S. K. Aiyangar: “South India and her
Muhammadan Invaders, pp. 37-8. The Srirangam epigraph has ¢. . . Trivarshadd-
rita makutadvaya Rdajerdja Sarvésvare Sandana dirte Pandya Kérala vijyamana
chamarayugalaha . . .’ Mr. H. K. Sastri has rendered this passage to mean ¢ . . . the
cunning hero who killed Rajardja after making him wear the double crowns for
three years; the subduer of the Pandyas and the Kéralas . . .’ in support of his
theory that there was a civil war and an usurpation. However, the passage does
not warrant the translation and there is nothing to show of Rajéndra’s murder of
Rajardja. This passage will mean—if care is bestowed in its interpretation—either
(1) a descendant of Rijardja who was made to wear the double crowns for three
years and who had the mischievous Pandya and Keérala rulers waving the parasols
on either side or (2) who had the Pandya and Kérala rulers waving the parasols
on either side and who were mischievous or rogues to the family of Rajaraja
Sarvésvara who was made to wear the two crowns for three years, if we read the
passage beginning with Trivarshaddrita and ending with chdmarayugalaha with a

" stop at Sanddna or reading it up to durta. I do not find any reason why the word
Sandana (union) should not be taken to mean the family or kule in spite of the
fact that the word contains only the fourth letter dha instead of the second ta.
There is evidence in epigraphs to show that dha was invariably used in words to
denote a family or a lineage. 132 of 1894 (S.II Vol. V, p. 147, lines 15, 16, etc.) has
the word sanddna instead of santana when it refers to a person belonging to a
lineage as owi grE g mass.

Tf this rendering is correct then it means that Rajéndra succeeded Rajaraja who
was made to wear the two crowns, not necessarily by- R3jéndra. The gquestion is
whether a king who records a gift in his name enumerating all the pompous titles
would call himself a “rogue” as suggested by the word dirta. One would rather
expect it to happen the other way. The word darta would induce us to doubt
whether the record is a ‘regular’ one of this king. There is no reference to the
‘killing’ of Rajaraja and the word sandina would either refer to family or to some
kind of friendship. The latter perhaps suggested the idea of a civil war as is done
by Dr. S. K. Aiyangar. Besides mention is made of two crowns. Did R.éjaré?'a wear
two crowns at any time between A.D. 1216 and A.D. 1246? The Pandyan inscrip-
tions which, refer to two Chola defeats and the Hoysala epigraphs and the literature
which refer to the re-installation of Rajaraja answer in the negative, Then how
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raised the race of Manu, the powerful one in removing the shame that
belonged to the Chola family (chéla kula paribdve nird karana
vikramaha) are also used in support of this alleged civil war and to
show that Rajéndra’s murder of Rajaraja was due to the former’s
anxiety to win back and to re-establish the glory of the Cholas which
suffered a serious set back when the latter was held for a while a
captive by one of his own feudatories. Unfortunately, the scholars who
gave a start to this assumption of an alleged murder and civil war,
failed to explain the existence of Rajaraja’s inscriptions bearing a later

date than A. D. 1246.

Special mention must be made of three of Rajéndra’s inscriptions
as they contain long introductory portions giving him titles and
enumerating his accomplishments. They come from Srirangam (64 of
1892 dated in his Tth regnal year), Tirukkannapuram (515 of 1922) and
Lépaka in the Cuddapah District (420 of 1911). The last two are un-
dated. The Tripurantakam record (201 of 1305) quoting the cyclic year,
Raudri (equivalent to his 15th regnal year according to Dr. Kielhorn)
also deserves our attention. The Srirangam prasasti® which is mostly
similar to the other records, says, that he ‘ who was the sole warrior
and swordsmen for all the world, who was a Rama to the Northern
Lanka occupied by Vira Rakshasas, who was the elevator of the Chola
greatness and whose founder was Manu, who was victorious in war,
who was powerful in removing the shame of the Cholas, who belonged
to the family of Rajardja who was made to wear the two crowns for

was it possible for Rajardja to wear two crowns or strictly speaking how and when
did Rajéndra succeed in making Rajaraja wear the crowns? And why should he
call himself a ‘rogue’ for this act of bravery ? Besides the crown which Réajaraja
inherited from Kuldttunga, the other will refer either to the Pandya or the Hoysala
not to speak of the Kérala. But that it cannot mean the Pandyan crown is clear
gince the Pandyas under both Maravarman Sundara I and II did not seem to have
suffered any defeat. There is besides nothing to support Rajéndra’s supposed vic-
tory over the Kéralas. Assuming his victory to be a fact and consequently his
enabling of Rajaradja to wear the crowns; it is clear that there was nothing in the
nature a civil war or political murder. As Rajéndra is spoken of highly at the
end of the epigraph, it would not call him a ‘rogue’. So darte should be taken
along with the succeeding line so as to form a compound (Bahuvrihi). The passage
then would suggest that Rajéndra subdued the Kéralas and the Pandyas who must
have been inimical to Rajaraja. But we know for certain that both of them did
not suffer any defeat either at the hands of Rajardaja or Rajéndra, but it was
Kulottunga who claimed victory over them. TUnder these circumstances it is not
Eossible to give due consideration to this curious record as it contains mere empty
oasts.

6. The translation differs from that of the Government Epigraphist. A.R.E.

1912, Pt. II, para 32. S.II Vol IV, ‘
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three years, who had the mischievous Pandya and Keérala rulers to
wave on either side the two parasols (fly whisks), who had resembled
a lotus to the Pandyamandala, who was a hostile rod to the Karnata,
who had no enemies as he had drowned all their prowess in the ocean,
who had his feet adorned by the anklet of heroces placed by Vira
Soméswara, who was the chief among kings, the illustrious king of kings,
the establisher of all sects (samaya) the wrestler with the elephant and
the lion, the unequalled protector of the army, the master in the art of
the king’s music, and who was merciful towards the other kings; made
a gift of land that lay fallow owing to a breach of a river.’” The other
two records contain in addition that Rajéndra took the crowned head
of a Pandya and that he assumed the title Maharajadhiraja Tribhuvana
chakravarti Rajéndra Choladéva.

All of them refer to the fact that Somésvara was hostile to him and
that he was made to place the anklet of heroes at the feet of Rdjéndra
and this could only mean that he was subdued by the Chola King. These
highsounding titles are rather perplexing and are mnot easy to
comprehend, especially considering the period of rapid decline of the
Cholas. Somésvara was in occupation of Kannanitr Koppam between
A.D. 1233 and A. D. 12567 He is called Pandykule Samrakshana
daksha (datta) dakshinabhujehe and all his records refer to him as
Pandyakula Samrakshanaha and Cholarajyaprathisthipandcharyaha. In
A. D. 1240 he was marching against Gandagopala of Kanchi.® That in
A. D. 1252, Mannargudi in the Chélamandalam was also, included in his
dominions is evident as 97 of 1897 refers to a gift made to an image set
up by his Mahapradhdni Kampaya Dandanayaka. He lived probably
till the year A. D. 1256.? These are some of the records for a clear
understanding of the Chola power, under Rajéndra. Besides, 49 of 1893
of Rajéndra dated in his 4th year, refers to an enguiry held into the
temple affairs, in which some of the servants of Somésvara acted as
members of the usual Committee of Inquiry. When Rajéndra ascended
the throne there was Somésvara ruling in the Tamil kingdom.1® Though
the title ¢ the establisher of the Chola’ might refer to Someésvara’s past
achievements in the company of his father, yet he may be held as having

7. Epi. Car. Vol. VII, Sh, 57 refers to Somésvara at Kannanur. Inscriptions of
Somésvara dated between his 6th and 21st years are conspicuously absent in the
South., 205 of 1910 dated in his 15th year refers to Somésvara’s stay at Tagadai-
nadu (Coimbatore Dist.). That his authority was felt is supported by 387 of 1906
which refers to a settling of a dispute in AD. 1249-50 between the Vaishnavas and
the Saivas by Appanna Dandanayaka in Pudukottah.

8. E. Car. Vol. VI, Kadur 100.

8. 215 of 19014 from Pudukkottah is dated in his 32nd year. Also 102 of 1892.

10. E.C. Vol. I, Kr. T6.
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justified “his assumption of it by protecting the Chola kingdom from
annihilation. = Moreover Rajéndra calls Someésvara by the endearing
name of mamd in his records. 1

However, Rajendra’s inscriptions bearing the 7th and 8th regnal
years, describe him as Karndta rajya prathikila kaladandaha and
Vira Somésvara Karamukta pada virabharanaha, i.e., the hostile rod
of death to the Karnata kingdom and the wearer of the anklet laid
at his feet by Someésvara’s own hands. About this year (A. D. 1253)
Maravarman Sundara Pandya IT died; and then there was ruling the
most illustrious of the Pandya Kings; Jatdvarman Sundara I (acc. 1251)
one of whose records (166 of 1894) says that he “ having captured and
defeated the Karnata King ruled the Kavéri country as if it were the
Kanni land (Pandyan land).

The foregoing pieces of evidence show that the Hoysala power was
endured by Rajéndra .in his early years and that he could not have
subdued that power afterwards. Then the question naturally arises
how and when the Chola claim to have subdued Somésvara could arise.
Fortunately there are contemporary inscriptions of the Telugu Chodas
which come to our help. The Telugu Chédas were the loyal feudatories
of the Cholas from the time of Kudttungs III.12 We have seen already
that Choda Tikka 13 also, like Somésvara claimed the title of ¢ Cholas-
thapandchdrya’ and he was hostile to the Hoysalas. Somsésvara appears
to have been on inimical terms with the Cholas in or about A. D. 1237
when he marched upon the Cholas.* His expedition against Ganda-
gopala in A. D. 1241 has already been mentioned. The previous epigraph
gives the additional information that Rajéndra’s activities must have -
begun some years prior to the actual date of his accession i.e. during
the reign of Rajaraja who is said to have sought the help of Tikka.l5
Hence it may be suggested that the Hoysalas who had made ° diplo-
matic’ interventions in the Chola affairs and had established themselves

11. 65 of 1892 from Srirangam dated in the 8th year of R3jéndra. It was Vira
Narasimha II who intervened in the Chola affairs and re-established Rajarija on
the throne. In commemoration of this he assumed the title Chéla rijyaprathishti-
pendchirya which was continued to be assumed by his son Somésvara and grandson
Ramanatha.

12, See Colas, Vol. 11, Pt. 1, pp. 200-4.

13. 357 of 1919 and 446 of 1919. The Nirvachansttara Ramayanamu of Tikkana
Sdmayaji refers to the relations of the Kakatiya Ganapati with the Telugu Chodas
and to the latter’s authority over the Chingleput and other Northern territories of
the Chola kingdom.

14. EC. Vol. V, Arskere 123. Also Intro. p. xxv. Somésvara is said to have
uprooted Rajéndra Chola in battle A.D. 1237.

15. A.RE. 1900. paras 48 and 49,
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near Kannaniir, became hostile to the Cholas in the last years of Raja-
raja. The reasons for this hostility are not known. Perhaps Somésvara
took the opportunity of a weak king’s reign to extend his dominions.
Rajéndra, the lawful successor of Rajardja, had to face the Hoysala
aggression; and it was possibly also about this time that the Telugu
chief, Choda Tikka, joined the Cholas as against the Hoysalas. Since
Somésvara’s epigraphs between A. D. 1238 and A. D. 1253 are not found
in the Tamil country, it may be suggested that Somésvara having been
worsted retired to Mysore. Rajéndra now perhaps played a prominent
part in re-establishing the Chola prestige and claimed a victory as a
consequence of which he would have enabled Rijardja to wear the two
crowns.

Rajéndra claims to have also conquered the Northern regions as
he is called a “very Rama to Uttaralanka which was noted for its
Virarakshasas ”.16 Prof. K. A. N. Sastri says that °this is clearly a
reference to the campaign against the Sambuvarayas some of whom
called themselves Vira Rakshasa and who held sway in the region of
North Arcot.’1?” The Nirvachanottara Ramdyanamu mentions that
Tikka fought Karnata, Somésvara and Sambuvariaya and other enemies
and compelled all of them to acknowledge his supremacy. 'This would
help us further in fixing satisfactorily the achievements of Rajendra in
the years long before his installation as the Chola monarch.1® Since
it is known that Choda Tikka fought against a Sambuvaraya, ‘ it is quite
possible that in the wars he co-operated with Rajéndra in the restora-

tion of the Chola power’.

Rajéndra in addition claims to have conquered the Pandyas as well,
in his prasastis. The Lepaka and the Tirukkannapuram epigraphs refer
to his cutting_off the head of the Pandya while the Tripurantakam
inscription calls him Iruvar Pandyar mudittalai Kondaruliya (one who
was pleased to take the crowned heads of two Pandyas).!® But there is

16. Virarakshasa wvikydtimat uttdre Lankarama. Dr. S. K. Aiyangar has
identified Uttara Lanka with Mavilangai. H. K. Sastri’s identification of this with
the Lankss of the Godavari delta (ARE. 1912, Para 32, also 1913 Para 43) is
untenable as Rajéndra could not have made an advance far into the North as there
was Ksakatiya Ganapati ruling till AD. 1261. The present record is dated in
AD. 1253. Vira Rakshasas are identified with the Sambuvarayas.

17. Célas, Vol. II, Pt. I, p. 202. Also foot-note 82.
18, A.RE. 1900. Paras 48 and 49. Also 53 of 1893. 34 of 1893 of Choda

Tikka is dated in Saka 1156 and comes from Arulala Perumal iemple at Kanchi.
19. A.R.E. 1912. Para 32. H. K. Sastri tokes this statement in support

of the two crowns (Mekutedvaya) mentioned in the Srirangam inscription. This

is untenable as they would refer io three instead of two: Two Pandyan crowns

besides his own.
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nothing in support of Rajéndra’s claim, in the contemporary Pandyan
epigraphs. The Pandyan conquest of Rajaraja and his re-establishment in
power by the intervention of the Hoysalas are well-known facts.?® Mara-
varman Sundara II's accession took place in A. D. 1238 and his latest
regnal year so far available is his 15th year ie. A. D. 1253, The
Pandyan supremacy which began to assume shape under his immedi-
ate predecessor continued also under him. The Hoysalas were more
friendly towards him as they claim to have given a helping hand in the
protection of the Pandyan kingdom, while the Pandyan records show
the exact position of the Pandya with Sémesvara when they speak of
the latter as mamd (uncle or father-in-law). Moreover a record from
Tinnevelly 2 dated in the 11th year of Maravarman Sundara II refers
to a gift of a village which was named Posala Sémesvara Chaturvédi-
mangalom after Somésvara. There are inscriptions of this Pandya to
be found in the Chola territories. Since he had ruled till A. D. 1253 it
is quite impossible for Rajéndra to have defeated him even in his last
days as we find in A. D. 1251 the accession of Jatavarman Sundara I,
who by his extensive conquests assumed the well merited title of
Ellandalaydnin. The Srirangam epigraph of Jatavarman Sundara says
that he levied tribute from the Chola. Then how was it possible for
Rajendra to own two Pandyan defeats ? and who was the co-ruler with
Maravarman Sundara II, whom he could defeat ?22 Hence Rajéndra’s
taking away the crowned heads of two Pandyas looks highly improbable
and is nothing but an empty boast. If Rajéndra did succeed in his
exploits, how could Maravarman Sundara II rule ? Of him Prof. K. A.
N. Sastri says “there is no reason to believe that the extent of the
kingdom (Pandyan) suffered any diminution and the political relations
among the Pandyas the Cholas and the Hoysalas seem not to have
altered much since the time of Maravarman Sundara 1.” 23

Hence a clear and close examination of Rajéndra’s inscriptions
shows that there is absolutely nothing in support either of a civil war
in the Chola kingdom or the alleged murder of Rajaraja. Moreover the
statement that Rajéndra was an abler ruler than Rajaraja as he is given
high birudas would not stand the test of truth if attention is bestowed

20. Maravarman Sundara Pind i i in- hi i
: ndya I is described in- his
daruliya and Sondduvalengiyaruliye. records a3 Sonddukon-
;ﬁ:_ 156 of _1894 dated in the 8th year and 983th day, line 12.
. 2. The CoLtfs, Vo}. I, Pt. I, p. 198. ‘The identity of the other Pandya per-
apsg,gco:rrlllﬂerpwxgh Maravarman Sundara Il remains obscure.’ ‘
A e Pandyan Kingdom, p. 157 Subsequentl i
_ 23. The Pandya . y Prof. Sastri has changed
this view in his Célas, Vol. II, Pt. 1, pp. 197, 198 and 201 in order to support

Rajéndra’s victory over the Pand,
ndyas. For the former i vi e in
: . there is some e idenc
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upon the contemporary political history of the times. We have seen
how he could not at all have conquered either the Pandyas or the
Hoysalas after his accession. But it may be said to his credit that
he could have tried his best to maintain undiminished the waning Chola
power that had been rudely shaken and to re-establish it, even though
his attempts ended in vain. The futility of his high ambitions is best
read in the Pandyan and the Hoysala records.

Like his predecessors Rajéndra had no distinguishing titles to mark
him out really as a powerful ruler in spite of the glorious birudas that
enrich his name. His inscriptions are found scattered ail over the
Tanjore, South Arcot and Trichinopoly Districts. He had no direct
control over the Northern portions of the Chola territories as they were
held by the Kadavarayas and the Kakatiyes. In between the two the
loyal Telugu Chdédas held sway over a small strip of land. This would
perhaps explain the presence of a few of Rajéndra’s inscriptions at
Nellore and these were probably issued in his name by the Telugu
Chddas and particularly by Manumasiddhi. The Empire was fast shrink-
ing and Rajéndra was left in his last days with a small territory which
was nothing but a fragment of a great empire. Jayangonda-Solapuram
referred to as Mummudisdlapuram in the Pandyan records of Mara-
varman Sundara I and which had the fame of being one of the Chola
capitals ceased to possess its magnificence and Palayaru a small village
now in ruins in the Tanjore District became the seat of the Govern-
ment24 The records® describe him a Tribhuvana chakravarti and
a Parakesari and also one who raised the lineage of Manu, the ancestor
of the Cholas (Manukula medutta perumal). The absence of anything
significant of his rule and the large gaps in the events of his reign
speak easily of the declining power.. In an inscription dated A. D.
1963 26 there is a reference to one Sslakulamadevi who was in all
probability Rajéndra’s queen. A certain Chédiyarayar (188 of 1908)
who built a temple for the goddess at Kovilur, Paiyulan Periyan Alagiya
Perumal alias Solagangan who was an executive officer 27 Rajagambira
Pallavarayan (209 of 1908) and Paiyulan Pallavarayan alias Solia-
varayan figure as his feudatories. The last named chief who was an

24, 463 of 1908 from Konérirdjapuram (Tanjore Dt) refers to an order is_sued
by the King from his palace at Palayaru situated on the banks of the Virasdlan.
This was formerly a residence of Rajéndra I as is seen from 463, 473 of 1908.

A.R.E, 1910, Para 20.
o5 235 of 1928 and 185 of 1908.
medutta perumil chaturvédimangalam.
26. 427 of 1911 from Tiruvannamalai.
27. 202 jand 205 of 1908. 515 of 1922 refers

Kadavariya of Palayanur.
4

Also 46 of 1911 which refers to Manukula

to one Sattivana Nayaka alias
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official appears in a record of Rajardja and 211 of 1908 refers to a
gift made to Vanarayamatha built and named after him. Virasolappi-
ramarayan was his Tirumandira olai (Royal Secretary).

Rijéndra continued his patronage to the temple at Chidambaram and
he is called a worshipper of Lord Kanakasabapati at Vyagrapura
(Chidambaram).2® An undated record from Tirukkannapuram (515 of
1922) refers to his son Sémappillai and with him the Chola independ-
ence and integrity vanished as we find him a feudatory paying tribute
to Jatavarman Vira Pandya?? the able co-adjutor of Jatavarman
Sundara I. Semappillai is the last name we hear of this illustrious line
and nothing more is known about him. Perhaps the Cholas ceased to
be even Mahamandalesvaras or provincial governors under the Pandyas.

My thanks are due to Rao Saheb Professor C. S. Srinivasacharyar
for his keen interest in this work and to the authorities of the Annamalai
University for the award of a studentship to me.

28. A.R.E. 1923, Para 48.
2). The Pudukkottah Ins. Also A.R.E. 1923, Para 45.



Economic Survey of the Weavers at Sulurpeta
By

N.S.K. and P. V.’
INTRODUCTION.

Sulurpeta in the Nellore District is a famous weaving centre and
a peculiar fabric known as the. Madras Handkerchiefs is exported to
foreign countries from that place. The weavers of Sulurpeta who are
skilled artisans and who depend almost completely on weaving are in
a miserable condition because their wages are meagre and consequently
their standard of living is low. This state of indigence prompted us
to survey the condition of the weavers. We.have made a thorough
study of some of the families of weavers and have collected family bud-
gets. We have studied the nature of their troubles and have assessed
the causes of their sufferings and their needs.

This work is only a part of the whole problem, viz., the study of
the condition of the weavers all over the Presidency. In almost all
districts weaving and handloom industry exist. A comprehensive econo-
mic survey can be undertaken to collect statistics to study the position
of the weavers. A party of a dozen or twenty members may be asked
to work in every district to study the details and collect the statistics.
A district economic surveyor can direct and supervise their work.
The batches of workers can tour in the villages in their respective dis-
tricts and collect the necessary information. In a village containing
hundred weaving families it will take three or four days to collect the
information. In two months every district can be toured. The help
of the revenue officials, especially that of the village karnam and head-
man, will be of much use. The educated unemployed may find work
in the collection of statistics. The investigation must be financed by
the provincial government. When the investigation is over an organized
programme of systematic relief should be commenced.

Our investigation of weavers in Sulurpeta extended over only forty-
six families. There are many others occupied in several other vocations
of an allied nature. But we have confined our attention to weavers
only. Weavers are those skilled persons who are able to manufacture
the cloth, which is marketed, from the yarn supplied. Weaving is done
only with the help of the handloom. The weavers are concerned only
with the weaving proper and giving the fabric the finishing touch. The
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preliminary process of refining and making the yarn fit for weaving
is done by some other workers of the place.

The investigation of the weavers was spread over a period of fifteen
days. The collection of details regarding the income of the weavers,
their earning capacity, expenditure, mode of life and economic status,
is the outcome of a series of answers made by the weavers themselves
to questions put to them. All the forty-six families are natives of the
town. Most of them own houses. Some are immigrants from
neighbouring places and they have settled in this village to eke out
their livelihood. They live in rented houses.

We have examined in detail the relation between the middle-men
and the weavers. We have suggested that the co-operative society
should be developed to replace the middlemen, who are exploiting the
weavers. While studying the working of the co-operative society for
the weavers in the village we were handicapped to a certain extent by
the lack of official records and reports.

We thank Dr. B. V. Narayanaswamy Naidu, Professor of Economies,
who has directed and guided us throughout this investigation.

I—IMPORTANCE OF HANDLOOM WEAVING

The East is the historic home of the cotton industry. But as a
result of Carthwright’s self-acting loom the Lancashire cotton industry
had so developed that the influx of mill made goods in India cheapened
the price of cloth and made it popular with the poorer classes with the
result that it prejudicially affected the indigenous weaving classes.
Even the upper classes preferred Manchester mulls to costly handwoven
cloths of finer counts. But fortunately for the cottage weaver the
demand for many of the specialised types of cloth on a small scale ren-
ders it difficult for the power loom to produce them at a profit. Fine
and costly cloths, expensive garments with rich borders for ladies are
produced throughout the Presidency. Even now the fashion of dress
of the Indian women has not appreciably changed. So there is reason
for the survival of handloom weaving. The deep-rooted belief of the
poorest classes in the durability of the handwoven fabric may also have
contributed to the survival of handloom weaving. Hence in out of the
way rural parts of the Presidency where mill goods are not popular,
cloths produced from handlooms find a ready market. Moreover, men
and women of the upper and middle classes use costlier handwoven
cloths of fine quality. The handloom weaver is also capable of cater-
ing for individual tastes, In addijtion to the limited inland trade, this
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Presidency has luckily developed an export trade in coloured goods
known as the Madras handkerchiefs and lungis.

The importance of the weaving industry lies in the fact that it
gives occupation to a larger number of people than any other industry
save agriculture. In 1910 the late Prof. Fox, Head of the Department
of Technology at Manchester, said : “I hold the opinion that the hand-
loom may remain for many years a commercial weaving machine,. pro-
vided the industry is properly organized and that the loom is suited to
the work to be done and is supplied with properly prepared material.”
The indigenous handloom weavers prefer mill made yarn to the hand
product. For there are certain inherent limitations in the use of
charka. To mention only two, the regularity of thread cannot be
obtained from hand spinning and the weaver prefers mill yarn, parti-
cularly for the warp, to yarn from the charka. The average capacity of
a spinner is limited and there is likely to be lack of supply if hand
spun yarns are used. (This is not to decry the movement of Khadar.
Khadar is at best a subsidiary occupation to the agriculturist. But where
weaving is a primary occupation and where goods like the Madras
handkerchiefs and lungis are exported on a large scale, mill made yarn

should be used).

To encourage handloom weaving peripatetic demonstrations of
improved processes and machinery have been recommended by the
Indian Industrial Commission. Th\e Government of Madras have
adopted various measures to improve the processes of handloom
weaving. Technical training in weaving was given in schools. Co-ope-
rative societies were started to help weavers. But these did not solve
the problem of the weavers. * The crux of the problem,” says Mr.
Amalsad, “is (1) increased output with a view to lower the price of
hand made fabrics and (2) for that purpose, enabling the weaver to
add to the number of looms in the family by guaranteeing continuity of
work for him throughout the year, by saving him and his family the
unremunerative labour of sizing by supplying him ready made warps
and wefts also if possible, and by marketing the products of the loooms

for him.”
II.—~PATTE MARAPPU OR THE MADRAS HANDRKERCHIEFS

A special kind of coloured handwoven fabric is the Madras hand-
kerchief, which forms a very important section of handloom weaving
industry and affords a means of support to a large section of the weavers
of this Presidency. Madras handkerchief is a trade name given to a
kind of striped cloth made from grey and coloured warp and weft

yarns. When orders are placed with the weavers for the manufacture
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of particular patterns, the patterns are printed on a strip of paper in
all colours required and are given to the weavers.

The manufacture of these fabrics dates back to the East India Com-
pany. Many generations of experience in the production of this cloth
has led to various details pertaining to treatment of yarn, dyeing and
weaving with the result the handloom weaver of this cloth is a highly
skilled craftsman. The chief centres of manufacture of this cloth are
Arni, Kavaraipettai, Gummudipundi, Sattiyavedu, Palipeta, Madara-
pakam, Palamenapetta, Kancherapalam, Illam Naidupeta, Lingam
Naidupalam, Talarettu, Marathwada, Nellore, Sulurpeta, Polur, Kala-
hasti, Anakapallur, Chittoor, etc. The cloth is exported to London,
Colombo and the Federated Malaya States.

Attempts have been made in Europe to produce the handkerchiefs
on power looms. But the quality of the cloth compares very unfavour-
ably with properly prepared handwoven fabrics of the old standard.
Unfortunately there has been a gradual deterioration in the quality of
handkerchiefs produced on handlooms. The yarns employed in the
manufacture of these fabrics are generally imported from Europe though
the mills of the Presidency meet the demand to a certain extent. The
process of dyeing is carried on in the usual crude Indian methods by
the dyers and is given to padugu making workers for preparing the
warp threads. The refined yarn is given to the weavers for making
the cloth. Handwoven handkerchiefs are better and costlier than the
best power loom products. Though machine made products are better
woven there is a partiality for handwoven fabric because of the pecu-
liar feel of the latter. 'The gradual deterioration in the hand loom
products should be checked. The Department of Industries are ini-
tiating improvements to accustom the weavers to the use of long warps
and to give employment to additionsl members of the family.

III.—THE WEAVERS AT SULURPETA

Sulurpeta, a village in the district of Nellore, is situated at a dis-
tance of about fifty miles north of Madras. The village is on the Mad-
ras-Calcutta railway line. If is also a wayside village on the Madras-
Bezwada Grand Northern Trunk Road. 'There is a village Union
Board, a Deputy Tahsildar’s Office and a Sub-Treasury in that village.
A Local Fund Dispensary and a District Board High School are situated
in the place. On the outskirts of the village flows the rivulet, Kalingi.

_ The village is one of the chief weaving centres of the Nellore dis-
tcnct. Ovc.er 90 families live by weaving and about 15 families by work-
ing an allied process known as padugu work or warping. ‘Out of the
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forty-six families whose economic condition we studied forty-three own
looms and the adult male members work on them. Three families
owning looms have no workers in the families and labourers are employ-
ed to work on the looms. These owners of looms who hire labourers
depend on the allowance they deduct from the wages of the labourers.
The preliminary process of weaving, viz, twisting the yarn, winding
it on the spindles and collecting it to fit-into the looms is undertaken
by the women.

The number of looms owned by the forty-six families is ninety.
Only seventy-four weavers work on their own looms numbering
seventy-two. They produce 3029 jodies of cloth per year. The 18
hired workers produce 712 jodies on 18 looms. Generally 41 jodies
are produced every year on each loom. The average time taken to
weave, each jodi is 8% to 9 days. A jodi is the unit of cloth woven on
a loom. The size of each jodi is 40 cubits by 45” or 32 cubits by 36”.
The manufacture of the cloth is adjusted to the demand by the middle-
men who supply the capital to the weavers. The yarn used is bought
from the Coimbatore and Madura mills and is of 60 and 40 counts.
Coloured yarn is either bought direct or dyed at the village by some

specialist in dyeing.

While thirteen families have engaged hired labourers, three families
entirely depend on them. On an average each hired labourer produces
39 jodies annually. These hired weavers come from neighbouring vil-
lages to eke out their livelihood at Sulurpeta. A certain percentage of
the wages of these labourers goes to the owners for renting out their
looms. Some of these hired workers live with the family of the weavers
paying boarding charges. Generally these labourers do not attach
themselves to any family in particular. Whenever they want work they
approach the owners of looms. They are too poor to own looms. So
they entirely depend on the weaver-owners for work.

IV.—THE MIDDLEMEN AND THE WEAVERS

In the marketing of any produce the middleman plays an important
“In the economic organization of the modern world,” says the
Royal Commission on Agriculture, . “he fulfils essential functions and
neither in India nor elsewhere is it possible to dispense with him.” But
public opinion is always suspicious of middlemen. This tendency may
be due to the idea prevalent in certain minds that intermediaries carry
no risks of production. But the costs and risks incidental to production
In most cases, in India, the middleman, by wresting nearly
cers, has become a danger. He lends
d compels him to sell the goods fo

part.

are great.
all the surplus profits from the produ

the weaver %at high rates of interest an
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him at very cheap rates. The other alternative to the middleman is the
co-operative organization. An intermediary for the distribution of goods
cannot be avoided in any case. The cheaper of the two is, therefore, to
be preferred.

In Sulurpeta the weavers entirely depend on the middlemen. There
are about six middlemen in that village. They supply the capital to the
weavers. The agency companies of Madras, which export the Madras
handkerchiefs to London, Colombo and the F.M.S., place their orders
with these middlemen. The patterns required are printed on a piece of
paper indicating the various colours required and are given to the
weavers. The yarns used in the manufacture of the cloth are from the
mills of Coimbatore and Madura. The middlemen usually buy the
yarns from merchants at Madras who are sole agents of the mills of
Coimbatore and Madura. Before the yarns reach the weavers they have
to go through various processes of refinement. A special® class
of dyers, who live by dyeing, first undertake to dye the yarns.
Then they are given to another set of workers who have specialised in
padugu making or warping. Finally the warp threads and the weft
yarn are given to weavers.

Each middleman has dealings with a certain number of weaving
families. The weavers are paid in advance their wages by the middle-
men because they cannot wait till the cloth is sold at the best price.
They are too poor to own any capital and depend on the middlemen
for their maintenance. They have no direct dealings with the agency
firms. Every time they hand over the finished products to middlemen
they secure fresh orders from them.

The result is the weavers are entirely dependent on the middlemen
not only for their work but for their living. Though the agency com-
panies finally sell the goods to foreign consumers the middle-~
men are solely responsible for the production and supply of
the cloth. The middlemen do not follow any principle in the
fixing of wages. The wages paid are unrelated to the standard
of living. The weavers have absolutely no hand either in the sale of
the cloth or in the bargaining of their wages. As they have to depend
for their work and food on these middlemen they submit without grum-
bling to the dictates of the middlemen. The middlemen have always
an eye on their own profits and according to the demands made by the
agency companies adjust the wages they have to pay to
weavers. Thus the wages are always slightly changing. Out
of forty-six families examined there are seventy-four weavers who actu-
ally work and the average income for each weaver is nearly Rs. 130 for
ayear. But each weaver has in his house many non-workers’and in the

€
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forty-six families there are 250 members. So per capita income from
weaving alone is Rs. 38.

So the weavers are heavily indebted. The causes for the sorrowful
plight of the weavers are lack of facilities of easy finance, absence of
organization and incapacity to undertake the business directly. While
on the one hand the agency companies have monopolised the right of
exporting the goods, on the other the middlemen throughout the Presi-
dency mobilize the supply and place it with the firms. Thus they form
a link between the actual manufacturers, viz., the weavers, and the
agency companies. A direct connection between the weavers and the
exporters cannot be established. There must be an intermediary to
carry on the business of mobilizing the supply of goods. The only alter-
native is whether any cheaper organization could take the place of the
middlemen. To retain the middlemen is to aggravate the sufferings of
the weavers. But they cannot be easily replaced. For the middlemen
advance wages to them, provide work for them, lend them when neces-
sary, rent their houses to them and above all provide them employ-
ment. But the weavers must be educated to overthrow the mlddle-
men and turn to the cooperative societies for help.

V.—THE CONDITION OF THE WEAVERS AND THEIR
INDEBTEDNESS

The main source of income of the weavers is the wages they obtain
from weaving. Where hired labourers are employed the owners of
looms get an allowance from the wages of the labourers. This allowance
ranges from 8 annas to 12 annas per jodi of cloth woven. Generally
when a weaver is old and is not fit for work, he hires a labourer. In
' some cases where a weaver owns an extra loom he rents out the loom.
Other sources of income are the boarding charges paid by hired weavers
who live with the family of the weavers, income from catile and earn-
ings by other members of the family through occupations other than
weaving. Regarding the last item only in one family (No. 34), a mem-
ber is a clerk in the Weavers’ Cooperative Society. His annual income

is Rs. 180.

The total income of the 46 families amounts to Rs. 10,576-10-0. In-
come by weaving by owner weavers is Rs. 9,647. Income from allowance
derived from hired weavers is Rs. 417. Other sources of income amount
to Rs. 512-10-0. 'The average annual income for a family is Rs. 229-12-0.

But per capita income is Rs. 42-4-0.

To obtain these scanty wages, the weavers work during all the days
in the year, holidays and festival days excepting. New moon and full
moon days*are off days. They work from 6 am. in the morning to 6 p.m.

5
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in the evening with short intervals for meals, etc. When work is to be
" turned out quickly they even work during nights.

There are three distinct groups of expenditure in each family. First
come the primary expenses for food and maintenance including the cost
of rice, dholl, oil, condiments, spices, salt, fuel, kerosine, betel and nuts
and other necessities of food. The second group comprises of the cloth-
ing needed for the family for the year. The third group includes vari-
ous items of expenditure which are necessary for every family. To
mention only a few, repairs or rent for the house or rent for the ground,
repairs to looms—including renewal of spare parts, dlioby and barber
charges, maintenance of cattle, ceremonies, festivals etc., pilgrimages,
travels etc., medical charges, amusements, house and ground tax and
other expenses incidental for the maintenance of the family.

The daily needs of the family are for food and maintenance.. The
weavers generally cook twice a day and take three meals dajly. Some
families earning low wages take two meals a day and if they can afford
have a third meal once in two or three days. The undernourishment is
due to meagre earnings. Most of these weavers live in thatched sheds.
A portion of the shed is utilised for cooking and dining while the re-
maining portion is occupied by the loom. The loom occupies an area of
6 feet by 4 feet. The walls are of mud and the floor is stiffened earth.
There are no proper arrangements for drainage and latrine. For the
whole village the supply of drinking water is from three or four wells.
The weavers in particular have one.

The total annual expenditure for the 46 Families is Rs. 12,990-1-0.
The average expenditure for each family is Rs. 283. The chief item of
expenditure, food and maintenance, amounts to Rs. 8,416-15-0 for the
46 families. They spend on clothing Rs. 1,412 while Rs. 3,161-12-0 are
to meet other items of expenditure. On an average each family spends
Rs. 183 on food, Rs. 31 on clothing and Rs. 69 on other incidental ex-
benses every year. Out of the 46 families only five have a surplus over
their expenditure. The total income of these families amounts to
Rs. 1832, while their annual expenditure is Rs. 1,723-12-0. The re-
maining families have run into debts while a few of those who have a
surplus have run into debts because of some unforeseen expenditure.
The forty-one families have run into debts because their income was not

sufficient to maintain them. In this case the amount of debt is bound
to accumulate every year.

Two families earn two annas a day by selling milk. But this earn-
ing is only seasonal. Some farnilies owning cattle utilise the milk for
themselves. For maintaining the cattle the weavers have to spend some
money on hay or grass daily. The weavers do not own lands.



EcoNoMic SURVEY oF THE WEAVERS AT SULURPETA 241

As they have no subsidiary sources of income to augment their
poor earnings from weaving, the weavers are entangled in perpetual
debt. Of the 46 families examined by us 43 are indebted. The total
amount of indebtedness is Rs. 11,390-0-0. While income per head of
population per year is Rs. 42-4-0, debt per head amounts to Rs. 45-9-0.
The average income of the weaver is not enough to sustain him and
there is no hope of his clearing his debts.

There are three kinds of loans. Loans are mainly by mortgaging
immovabhle property like houses. Loans on pronotes or by keeping a
running account with the middlemen are common. While interest is
paid on mortgage loans and loans on promissory notes, hand loans do
not bear interest. The middlemen always help the weavers with the
hand loans and recoup them in instalments from the wages they
advance to the weavers. Mortgage loans and loans on pronotes are
supplied either by the Weavers’ Cooperative Society or by the middle-
men. The interest charged by the former is 9% while the usual rate
of interest charged by the middlemen is 12%. Nineteen families have
taken loans on immovakle property to the extent of Rs. 4,070. Interest has
accumulated to Rs. 1,395. A sum of Rs. 2,655 was borrowed on pro-
notes by 19 families. Interest on this amount has accrued to Rs. 935.
Hand loans to the extent of Rs. 2,335 were given by middlemen who
maintain a running account.

Though apparently these weavers are saved from the rapacity of
the moneylenders, the nature of their indebtedness, when considered
in relation to their income, is avpalling. Considering the rates of in-
terest prevalent in other places, the rates of interest charged by the
middlemen cannot be said to be very high. But even this rate is exorbi-
tant. Their indebtedness is a mill stone round their necks. It has made
them continued victims of the middlemen. In addition to low incomes,
others causes of indebtedness are expenses on marriages and funerals,
house construction and the payment of interest on old debts as well as
on debts newly contracted. We have examined some families and cal-
culated the amount spent by them for various purposes. One member
of a family has spent Rs. 1,000 on litigation regarding a partition ques-
tion. Moreover he is extravagant. There is a vast divergence between
his income of Rs. 84 only and his expenditure, which amounts to Rs. 285.

To relieve the weavers from the shackles of debt their income must
be first increased. This can be achieved by paying them higher wages.
This presupposes a thorough change in the system of production. The
middlemen should be replaced by a cooperative organization of the
weavers. 'This institution should have direct connection with the
agency firfns. The profits which are going into the pockets of the mid-
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dlemen will then go to the weavers. The society should also promote
thrift and prudence and regulate the spending of the weavers.

Iliteracy forms a dominant cause for the backwardness of the
weavers. In fact lack of education prevents the spread of the coopera-
tive spirit among them. The weavers are not able to understand the
bylaws of the society. Only a very few weavers know to read and write.
One person is employed in the Weavers’ Cooperative Society. Another
is the secretary of the Society and he can read and write. Generally
the boys are not sent to school. They are detained at home to help the
elders in their work. Only in two or three families the boys are sent
to the primary schools, where no fee is charged. In one family a boy
is sent to Madras for study. The women are illiterate. Opening of
night schools will go a long way in educating the weavers. If weaving

*is taught in the high school, the weavers may have an incentive to send
their boys to the school for the additional attraction. If illiteracy is
liquidated there is hope for progress.

VI—THE IMPORTANCE OF COOPERATION.

The importance of the cooperative movement as an agency for the
development of cottage industries has been long recognized. The
Royal Commission on Agriculture says “the difficulty of providing suffi-
cient capital at reasonable rates of interest for carrying on village in-
dustries can be met by the organization of cooperative societies for the
PUrPOSE. oo vvvvnennn.. Mention may be made of the weavers’ societies
which now exist in several provinces. These supply their members not
only with the credit required but, where they are well developed, also
purchase for them the requisite raw material and, in some cases, arrange
for the sale of their finished products. We believe that development
on these lines is essential, if the artisans are to reap a reasonable profit
from their labour and if rural industries are to be placed in a position
to survive the competition to which they are increasingly exposed.” The
Maclagan committee believes that the moneylenders should be replaced
by the cooperative societies to enable weavers to obtain loans at cheap
rates because “the weavers are a numerous and poor class whose earn-
ings have in recent years been seriously diminished by the competition
of the mills and also because any method by which the cottage industry
of the country can be preserved would deserve a prolonged 1rial.”

In the Madras Presidency Weavers’ Cooperative Societies have not
made much headway although the movement has been fairly successful
in other directions. The unsatisfactory results of these societies are
due not only to the weavers but to the societies. Often the societies
begin with a big nominal capital while the amount actually collected
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is too poor to cover the cost of materials and yarns necessary to keep the
weavers at work. As their borrowing capacity from the central bank-
ing unions is limited, they borrow at a high rate of interest from private
capitalists. Lack of interest in finding a ready market for the cloth of
the weaver members of the societies has often resulted in their
desertion from the societies.

Lapses on the side of the weavers are many. They take more yarn
than they are in a position to pay for on the security of the paid up por-
tion of the share capital and finally they default. When the market is a
little brisk and when they think they could get a higher price by bar-
gaining they forget all their obligation to the society, and without pro-
ducing to the society the goods, sell them on their own responsibility.
Sometimes they grudge the small payments charged by the society for
storing and disposing of the goods. They are in the habit of taking
work ‘surreptitiously from outsiders if they promise to pay them a higher
wage. Frequently they deceive the society by substituting cheap and
coarse yarn for the cloth they intend to hand over to the society for sale.
They fail to understand that such practices would lead to their ruin.
Well-to-do weaver members take undue advantage of their status and
buy the major portion of the raw materials possessed by the society for
their own use while the less fortunate weavers are left to shift for them-
selves.

Another reason for the slow progress of cooperation is the depen-
dence of the weavers on the middlemen who have been supplying them
with funds and providing them with work. This relation between the
master weaver and the weavers has taken deep root. The former fears
that his trade will go if every weaver obtains through his society a sup-
ply of cheap yarns and effects through the same medium the sale
of his finished products. Anyhow it is not easy to replace the middleman
by the societies. The poor and improvident weaver finds in him a ready
asylum in times of want. The middleman has grown fat on his labours.
Therefore, he looks with distrust and suspicion upon any movement
which aims at liberating the weaver from his hold and is keen on frus-

trating such attempts.

In Sulurpeta there is a Weavers’ Cooperative Sale and Purchase
Society called the “Sri Venkataramamurthy Weavers’ Cooperative
Society,” which was started in 1927. As the official annual reports were
not available no detailed survey of the working of the society could be
attempted. Information was collected after enquiring some members
of the society. The byelaws of the society are well drafted and will
give one an impression that the society is working smooth.}y anél profita-
bly. But of the several pious objects of the byelaws of the society only
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one seems to have been fufilled, »iz., the grant of loans to members. It
is evident that the utmost importance is laid on the credit facilities to
members rather than the realisation of other aims, like the buying of
yarn, appliances, looms etc., retailing them to members, collecting the
manufactured fabries and providing all the marketing facilities for the
sale of the products. The board of directors is lethargic and unwilling
to carry out the provisions contained in the byelaws by puiting them
" into practice. Never have the supervisors insisted that the board of
directors should make at least an attempt in that way. A certain
amount of compulsion by the Co-operative Department of the Govern-

ment might have worked towards the alleviation of the economic condi-
tion of the weavers.

The membership of the society is open both to the weavers and non-
weavers of the village. This provision restricts those weavers in the
neighbouring villages within a radius of five miles from joining the
society. The weavers in the hamlets around Sulurpeta suffer from the
lack of any organization. If the membership of the society at Sulur-

peta is extended to them, not only will the society be strengthened but
those weavers also will benefit.

At present the membership comprises of more non-wesvers than
weavets. Out of a total of 102 members, only 43 are weavers.
Placed as it is the society cannot expect to achieve any pro-
gress in the way of the improvement of handloom industry and of
the economic condition of the weavers. Only a few weavers at Sulur-
peta have joined the society with the main object of obtaining loans.
If the weavers join the society only to borrow, their indebtedness will
be increased and their progress will be impeded. The society should
be only for the welfare of the weavers and membership should be ex-
clusively for the weavers. In Sulurpeta there is another cooperative
union for persons other than the weavers and it is surprising that the
weavers’ society should have a provision in the byelaws for including
non-weavers also. Though the byelaw lays down that the non-weavers
should not exceed weaver members, in actual practice this rule is not
observed. If lack of strength of weaver members and a consequent dis-
solution of the society is feared, the jurisdiction of the society can be ex-
tended to other neighbouring villages also. In any case it is better to
restrict membership only to weavers. To attract weaver members
several facilities may be offered. For example, the share amount may
be lowered; the activities of the society may be multiplied. A reorien-
tation of the activities of the society can be brought about by separating
different kinds of work of the society. The issue of loans may be in
the charge of the credit department of the society.

°
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Another aspect of work of the society is the securing of wholesale
orders from the agency companies and buying yarn for distribution
among weavers. The profits which go into the pockets of the middle-
men may either go to the weavers or may be pooled in a common fund
to be made available for their common good. Looms may be bought at
cheap rates and stocked by the society. Where weavers want to instal
more looms to produce more cloth and consequently augment their in-
come, the society can sell them looms at cheap rates on instalment basis
or on hire purchase system. If owners of looms are not weavers, looms
can be hired. In that case more labourers also will be employed.

The society can buy the finished products from the members and
market them jointly for a higher price. The profits that will go to the
middlemen will filter down to the members and will increase their in-
come and raise their standard of living. The marketing of produce can
be conducted by a sale department of the society,

A cooperative provisions store can be opened as a branch of the
society for providing provisions cheaply. Articles of food, clothing and
other necessities can be bought wholesale at Madras and stored by the
society. These can be sold at credit to the weavers fixing the maximum
limit of credit for each member to the number of shares he holds or
limiting credit to the earnings of each weaver. This avoids extravagance
and improvident borrowing while the necessities of life are provided at
cheaper rates than in the local bazaars. Controlling and limiting credit
ensures convenience both to the member and the society. This will go
a long way in improving the degenerate position of the weavers.

The sources of finance to the society are the capital raised by shares,
fixed deposits of sums of Rs. 5 and its multiples on which
a stipulated interest is paid periodically and monthly recurring
deposits of a rupee or a multiple of that for periods of 12,
24, 45, 84 and 132 months. At present the share capital
of the society amounts to Rs. 2,300. Fixed deposits which have
been received from one or two persons amount to Rs. 600. But as for
recurring deposits no member has till now saved anything this way. The
cause may be attributed to their ignorance and poverty. If the society
is modelled on a multi-purpose basis, it will establish a connection with
every weaver and this will induce the weavers to take part in every
activity of the society. The byelaws provide for various kinds of loans—
ready money loans on the pledge of future manufactured products, joint
loans and joint purchase and sale of commodities for the aid of weavers.
The Government must, in the first place, contribute a portion of the funds
to the society. Gradually the weavers can supply some proportion of
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the required capital by their small individual contributions, shares and
deposits. '

As the weavers are, at present, ignorant of the various provisions
of the byelaws and the ways of working of such a scheme, details of the
byelaws must be translated into vernacular and published. The bene-
fits of the cooperative society must be explained to the weavers.

Much opposition to the proper working of the society will come from
the middlemen of Sulurpeta who are holding the weavers with their firm
grip. If the society succeeds in taking into its fold the purchase and
sale of the products of the weavers, the middlemen will not only lose
their trade but also their living. But as the middlemen are only a few
persons they can be employed by the society as their agents in nego-
tiating the purchase of yarn for the society and the sale of finished
products. Not only will they have an occupation but they will be & good
asset to the society. If it is not possible for the society to employ them
the middlemen must engage themselves in some busihess.

The work of the society should not be left to the board of directors
entirely. In the present directorate of the society four are non-weavers
and one is a weaver. A middleman is the president. He has his personal
business to take care of and conducts a good part of the trade in Madras
handkerchiefs. He has advanced loans to many weavers and is very
influential. This results in the influential few rich of the society cap-
turing for themselves the whole business leaving little to help the
weavers. So there must be strict official control and supervision in the
initial stages. When the co-operative spirit develops the official hold
may be relaxed.

So .if the society develops various non-credit activities, if
it does not confine itself to credit alone, the services of the
middleman can be dispensed with. There will be an appreciable
increase in the income of the weavers and controlled expenditure will
result in the progress of their general economic condition. Coopera-
tion is the only salvation of the weavers of Sulurpeta.



APPENDIX 1

Extract from the Table showing details of families examined, in-
come and expenditure.

1. Number of hand looms .. 90
2. Workers .. 14
3. Non-workers .. 176
4, Total population .. 250
5. Hired workers - - .. 18
6. Weavers output for the year .. 3,029 Jodis
7. Hired workers output for the year .. T12 Jodis
Rs. A P.
8., Income by weaving for the year .. 9647 0 O
9. Income allowance from hired hand looms , 417 0 0
10. Other sources of income .. - 51210 0
11. Total annual income .. 10,576 10 0
12. Expenditure:
Rs. A P.
i. Food and maintenance .. 8416 5 0
ii, Clothing for Men . 617 0 0
iii. Clothing for Women - 605 0 0
iv. Clothing for Children c 190 0 0
v. Total of ii to iv .. 1412 0 O
vi. Other items of expenditure .. 316112 0
Total Annual Expenditure .. 12990 1 0

APPENDIX 11

Extract from the Table showing indebtedness of the Weavers.

Number of families indebted .. 43
Rs. A P.
Total amount of loans on mortgages .. 4070 0 O
Interest on mortgage loans .. 139 0 0
Loans on pronotes .. 2655 0 0
Interest on such loans ‘o 935 0 0
Hand loans .. 2335 0 0
Total amount of indebtedness .. 11,390 0 0

Usual rate of interest charged by the Cooperative Society 9%
Rate of interest charged by middlemen 12%



APPENDIX I

Extracts from the by-laws of the Cooperative Society.

Objects :—The object of the Society is the improvement of the hand-
loom industry and of the economic condition of the weavers residing in
the area of operations so mentioned.

For the purpose of attaining this object the Society shall be compe-
tent:

(i) to raise the money required for the society from weavers
and others by issue of shares and by -borrowing by way of
deposits or otherwise,

(ii) to purchase such raw materials and appliances as are required
for the industry and retail the same either for cash or for
credit to ‘the weaver-members residing in those places,

(iii) to grant loans to the members,

(iv) to purchase and hold in common or let on hire improved
appliances connected with the industry,

(v) to purchase or receive for sale the finished products of the
members’ looms and sell the same to the best advantage,

(vi) to act as the agent for the joint purchase of the domestic and
other requirements of the members,

(vii) to do such other acts as may be conducive to the attainment
of the general objects of the society.

Membership. It shall be competent to the Board of Directors to
admit as members, persons other than weavers provided the majority
of the members of the society are weavers.

Deposits. These can be received from members and non-members.

Other Borrowings. Board of Directors can borrow funds other-
wise than by way of deposits, either from members or from persons other
than members, or from any institution,

Trade. The Board of Directors shall arrange for the purchase for -
cash or on credit of raw materials and of necessary appliances for weav-
ing and for sale to members for cash or on reasonable credit those
materials.

They shall purchase from members the finished products and try to
sell them to the best advantage,
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Ready Money Advances. These can be given for weaving purposes.
Rs. 5 per loom may be advanced and may be adjusted when the finished
products are delivered by the member concerned to the society.

Purposes for which loans can be granted—

(i) For urgent necessities.

(ii) For cattle, fodder ete.

(iii) For purchase of carts.

(iv) Circar cist.

(v) For the purchase of the land.

(vi) Building, buying and repairing houses, cattle sheds etec.
(vii) Advances to artisans for implements etc.
(viii) To redeem prior debts.

(ix) For ceremonial expenses.

(x) For buying food grains and such other necessities of life.
*(xi) For educational purposes.
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University Notes

AGRICULTURAL COLONISATION SCHEME

Two years ago, to consider the question of colonising by unemployed
graduates a part of the land owned by the University, the Syndicate
appointed a committee consisting of Nawabzada Sadaatullakhan, Deputy
Director of Agriculture, Madras ; Rao Bahadur M. R. Ramaswami Sivan,
Retired Principal, Agricultural College, Coimbatore ; Dr. B. V. Nara-
yanaswami Naidu, Professor of Economics, Annamalai University ; Mr.
N. Viswanatha Ayyar, Registrar, Annamalai University; and Mr.
Sundaram, the then Assistant Director of Agriculture, Cuddalore. On
the report of this Committee the Syndicate decided to introduce an
agwicultural colonisation scheme which was inaugurated on the 2nd
May, 1938 by the Rt. Hon’ble V. S. Srinivasa Sastriar, Vice-Chancel-
lor. In pursuance of this scheme ten acres each were allotted to the
graduates who presented themselves on the opening day.

RESEARCH DEGREES

The following students were awarded M.Sec. Degree at the Con-
vocation held in December, 1937 : —

Mr. S. Sriraman .. Magnetic Susceptibilities of solutions
of certain salt in water.
Mr. V. Pasupati .. Studies in Naphthalene series:

Synthesis of polyhydroxy-derivative
of Naphthalene.

Mr. P. Lakshminarasimha Rao . Synthetical experiments on the group
of Alkaloids.

The following research degrees were awarded during the year:— -
M. L.
C. Jagannathachari, MLA, .. Thesis: Foreign Trade of India.
M.Sec.
P. R. Venkataraman, B.Sc.

PROHIBITION IN SALEM DISTRICT

Mr. C. Jagannathachari, M.A., M.LirT., Research Student in
Economics has been deputed by the Syndicate to study the working of
Prohibition in the Salem District. He is working under the direction
of Dr. B. V. Narayanaswami Naidu, Professor of Economics. The
report will be published in due course.

6
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Mr. S. K. Ekambaram, B.A., B.Sc. (Hons.), who took his Honours
Degree in Mathematics from this University has been awarded a
Government of India Scholarship for further studies in Cambridge.

* % L * *

Mr. A. V. Venkateswaran, B.A.(Hons.), who took his Honours
Degree in English Language and Literature from this University has
come out successful in the recent Audit and Accounts Service Com-
petitive Examination,

% & L] £ *
UNIVERSITY PUBLICATIONS
The following books are in the press and will be published
shortly : —
1. Jagannatha Pandita by V. A. Ramaswami Sastriar, M.A.
2, Trimsacchloki, Edited by K. Rama Pisharoti, M.A.

3. A Text Book of Chemistry in Tamil by N. Anantavaidya-
nathan, M.A.

4. History of Gingee and Its Rulers by C. S. Srinivasachariar,
M.A.

5. “Experimental Chemistry for Intermediate Students” by M.
L. Sitaraman, M,Sc.

6. Distributive Co-operation by V. G. Ramakrishna Ayyar, M.A.



Reviews

The brochure entitled “the Melaragha malika of Mahavaidyanatha
Sivan,” edited by Pandit S. Subramanya Sastri, F.T.S., is sure to be
welcomed by all the true lovers of Karnataka music. It serves to
introduce to the wider India and even to the west one of the most
intriguing intricacies of the highly advanced science and art of the
South Indian Music . The general outlines are writlen in English, the
present day lingua franca of the civilised world, while the notations are
given in Nagari Characters. The latter aspect has its own advantages
in that it is likely to reach a far wider Indian audience than the use of
English notations would enable it to do.

¢ Mahavaidyanatha Aiyar was the McCormack of South India.
And he was also a perfect Beethoven without any of Beethoven’s
native defects. And the brief life-sketch of this human land-lark would
help the readers to understand the real soul of Mahavaidyanatha Aiyar
that thrilled his listeners to ecstacy and that still stir his countrymen

to reverent admiration.

The introduction furnishes the requisite keys to wunravel the
wondrous intricacies of the Ragha Malika, this marvel of music. It
lucidly explains the principles and methods that form the basis and
supply the keys for this rare and elaborate but superb castle in the
wonderland of music. It gives all the naively ingenious and yet natural
manipulations of the seven notes or swaras that lead to this miracle of
-melody, and the scientific Katapayadhi formulae, and the artistic permu-
tations in well-arranged tables and chakras which luminously explain
and tersely elucidate the formation, structure and sweet sound-functions
of the Melakarta Ragas with their exquisite blend and harmony.

Of course the controversy as regards the reckoning of 16 instead of
12 notes or fret places, and the practicability of singing only 32 and not
the 72 raghas is not referred to, as perhaps it has no place in this
monograph which aims only to give to the readers in a nutshell a brief
but clear outline of the Raghamalika of Mahavaidyanatha Aiyar. Many
modern musicians however declare that the system of evolving 72
Karta Ragas is a purely artificial mathematical device utterly unrelated
to the practical art of music, and unadapted to the framework of the
gamut or the normal places of the really recognisable natural notes or
swaras. Whether the Mélakarta-ragha-malika in ‘its plenary phase is
capable of being sung by any musician is a question which we laymen
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must leave to the musical experts to decide. The present brochure
serves its purpose splendidly. It completely elucidates how the Régha-
malika is conceived and developed with the normal swaras and
anuswaras adapted and manipulated on clear scientific lines. I com-
mend it cordially to all lovers of music in the hope that it will receive

their sympathy and support.
BHARATL.



ACKNOWLEDGMENTS

Brown University, Rhode Islands :
Selected topics in function theory of a complex wvariable by Otto
Syasz.
Theory of Abstract spaces by David Tamarkin
The Service
Lingnan Science Journal
The Modern Student
" The Empire Times
Madras Y.M.C.A. Bulletin
Subodin
Government College Miscellany
Karnataka College Miscellany
Indian Swarajya
The Journal of Greater India Society
A Journal of Indian Renaissance
The Lingaraj Miscellany
The Madras Law College Magazine.
Rektorwechsel ander Universitet Leipzig
Travaux De L’Institut Mathematique De Tbilissi 1
Academy Des Sciences De L’U. R. S. S—Filial Georgienne
On the Devonian Coelacanthids of Germany with special reference to the
Dermal Skeletar (Stockholm).
Ethnology, Folklore and Archaelogy in the U.S.S.R.
E. A. Weiss : Sinfuhrung In Die Linien Geometrie Und Kinematik
Proceedings of the Durham Philosophy Society Volume 3 Parts 4-5

4 3-5
5 1-5
6 1-5
7 24
8 1-5
9 1-2

Osaka Imperial University : Collected papers from the Faculty of Science
Series A Mathematics Vol. IV.
B Physics » o» o om
C Chemistry e o
Man in India, Volume XVIII, No. 1 ( Janum'y-Mm"ch)
Spolia Zeylanica.
Bulletin of the Calcutta Mathematical Society.
Scripta Mathematica.



ACKNOWLEDGMENTS (Continued)

Philosophy—the Journal of the British Institute of Philosophy.
Hamburgische Universitat-Keden.
Report of the South Indian National Association and Ranade Library.
Financia Expertus, Udipi.
The Orient Gong.
Kungl Sveuska Veteuskaspsakademiens Handlingar Tredje Serien Band
14 Nos. 1 to 3.
1. Das Wachstum Der Korper Lange Des Menschen.
2. Studies in the Gems Astelia Banks Et Solander.
3. Examen Rosarum Snecize Granskringavden Sveuska
Florans Rosa-Former.
Etudes Sur Un Probleme De Majoration.
Government Victoria College Magazine, Palghat.
The Journal of the Madras Geographical Association.
Wealth and Welfare.
Hermathena : Literature, Science and Philosophy.
The Indian Historical Quarterly.
Annales de Universite de Paris, Vol. XIII, No. 2.
New Indian Antiquary, Vol. I, Nos. 1 and 2.
Wealth and Welfare.



EXCHANGE LIST

The Servant of India Society.
Hindustan Review.
Half Yearly Journal of the Mysore University.
Economica, London.
Philosophical Quarterly.
Journal of the Indian Chemical Society.
Reading University Gazette.
Mysore Economic Journal.
Chemical Abstracts, Easton P.A.
The Punjab University Gazette.
Journal of the Bombay University.
Quarterly Journal of the Mythic Society.
Publications by the Oriental Library, Baroda.
Publications by Kungl. Universitetes Bibliotek, Uppsala, Sweden.
Publications by Tohoku Imperial University, Sendai, Japan.
Journal of the Madras University.
Bulletin de L’Ecole Francaise d’Extreme-Orient—Ecole Francaise
&’ Extreme-Orient, Hanoi (Indo-China).
Djwa—Java-Institute, Kweekschoollaan, Jogajkarte, Javae
Varendra Research Society, Rajshahi, Bengal—Annual Report and
Monographs

Quarterly Journal of the Kannada Literary Academy.
Journal of the Andhra Historical Research Society.
Indian Culture.
Secripta Mathematica.
Indian Historical Quarterly, Calcutta.
Publications of the Bombay Royal Asiatic Soctety.

The Indian Library Journal.

Review of Philosophy and Religion.
U.S.S.R. Society for Cultural relations with foreign countries, Russia.
‘Drama’ published by the British Drama League, London.
Proceedings of the Durham Philosophical Society, Newcastle.
Collected papers from the Faculty of Science, Osaka.

Bulletin of the Calcutta Mathematical Society.

Science and Culture, Calcutta.

Indian Co-operative Review, Madras.

Epigraphica Indica.

Spolia Zeylanica. _
Publications of the R. Swedish Academy of Sciences, Stockholm.
Bijendragen Tet De Taal, Land-En Volken Kunde Van Nederland

**  Sch-Indie-s-Gravenhage.
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Monthly Weather Report, Poona.
Scientific Reports of the Imperial Institute of Agricultural Research.
The Aryan Path.

The Mimansa Prakash.

Indiana.

Vishwa Vani—A journal of Indian Renaissance.

Journal of the Madras Geographical Association.

Man in India

The Poona Orientalist ‘

Publications by the Industrial Intelligence and Research Bureau,

Simla

The Mathematical Teacher, New York

Duke Mathematical Journal

Publications of the Brown University, U.S.A.

Transactions of Thilissian Mathematical Institute, Russia

Lingnan Science Journal

London University Gazette

The Adyar Library Bulletin.

The Indian Historical Quarterly.



UNIVERSITY

Names of Publications

1. Factory Labour in India
By Prof. A. Mukhtar
2. Bhoja Raja
By Prof. P. T. Srinivasa
Ayyangar
3. Swaramelakalanidhi

By Mr. M. S. Ramaswami

Ayyar
4. Naveena Tarkam
By Mr.
chariar
5. Text and commentary of

Tattvavibhavana by Para-

meswara, a comment-
ary on  Vacaspati
Misra’s Tattvabindu.
By Mr. V. A. Rama-
swami Sastriar
6. Sri Mukundamala
By Prof. K. Rama
Pisharoti
7. Svarasiddhanta Candrika
By Srinivasayajvan.
Edited by Mr.
Sivaramakrishna
Sastri
8. Acoustics
By Mr. R. K. Viswana-
than

9. Pari Pattu. By Vidvan

R. Raghava Ayyangar
10. Trimsacchloki.
11, The Story of Distributive
Co-operation.
12. The University Journal
Published by the Uni-
versity—Annual Sub-
scription

K. R. Appla-

Price

K. A

7 00
(Internal)

10s. (Foreign)
A Text-book in Tamil on Chemistry. — (In the Press)

Nyayakulisa
Siddhitraya

PUBLICATIONS

Where available.
University Office,

Annamalainagar.
do.

do.

do.

da

do

do.

do.

The Editor, The Univer-
sity Journal, Annamalai-
nagar.

Do.
Do.



PUBLICATIONS

‘OF

The Inter-University Board, India.

Handbook of Indian Universities .. 2 0 0 or 3s

Facilities for Oriental Studies and Re-
search at Indian Universities .. 0 8 0

Facilities for Scientific Research at - ‘
Indian Universities .. 012 ¢

Bulletin of the Inter-University Board,
India, No. I to 13 .. 1 0 0 each

Biological Outlook on life and its Pro-
blems.—By J. Arthur Thomson,

M.A., LL.D., Regius Professor of
Natural ~ History, University of

Aberdeen 0 2 0
Third Conference of Indian’ Uni-

versities IR N .. 1 0 o0
Training of Teachers in Indian Uni-

versities .. 0 8 0
Annual Report of the Inter-Uni-

versity Board for 1935-36 ... 1 0 O
Bibliography of Doctorate Theses in

Science and Arts accepted by Indian

Universities from January, 1930 .. 0 8 0

POSTAGE AND V. P. CHARGES EXTRA.
Available from
THE BANGALORE PRESS,

“Lage View ”
Mysore Road, .Bangalore Eity.



MYSORE ECONOMIC JOURNAL.

The only Journal of its kind published regularly on the Tth of each
month for over twenty years. Has a number of contributors and re-

viewers attached to it. Bright and topical in its contents, it has ever

stood out for progressive and suggestive comments on public affairs and
well being. Sir Roper Lethbridge called it the “Most admirable

Journal ”. Annual subscription Rs. 6.

From the Book Department, books on economic matters can be
always ordered. The following books are available for sale from stock :

PLANNED ECONOMY FOR INDIA by Sir M. Visvesvaraya,
K.CI, LL.D. Price Rs. 6.

MADURA SOURASHTRA COMMUNITY by K. R. R. Sastry,
M.A., M.L., F.R. Econ. S. Price Re. 1.

INDIAN CASTE SYSTEM by C. Hayava-dana Rao, B.A., B.L,,
F.R.Econ. S. Price Re. 1.

STUDIES IN RURAL ECONOMICS by S. Kesava Iyengar, ML.A.
Price Rs. 8.

TOWARDS NATIONAI. SELF SUFFICIENCY by Dr. P. J.
Thomas, M.A., B.Lxrt., PuD. Price As. 4.

NIYSORE GAZETTEER (3 VOLS.). Edited by C. Hayavadana
Rao, B.A., B.L.. Price per set Rs. 20. Can also be had in parts
at prices varying from Rs. 2 to Rs. 8 per volume.

Postage extra in all cases

Apply to:—

MANAGER, “ Mysore Economic Journal ”
No. 19, Gundopunt Buildings, Siddicutta,
BANGALORE CITY.



RATES OF ADVERTISEMENT

PARTICULARS. PER 1ssUE. Per TWO ISSUES -

Rs. . B.- "Rs. A P
Back Cover - 15 0 0 28 0 0
Inside Back Cover 16 0 0 18 0° 0
Jnsidé Page 80 0 15 0 0

Inside Half Page 4 00 8 00
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