Vol. VII, No. 1. October, 1937.

JOURNAL

OF THE

ANNAMALAI UNIVERSHI'Y

EDITOR

Proressor B. V. Naravanaswami Namu, M.A,, B.Com,, Pu.D,,
Bagr-aT-LAW

EDITORIAL BOARD

ProrEssor C. S. SrINIvasa- ProreEssor S. RaMacHANDRA Rao,
CHARIAR, ML.A, M.A., D.Sc. (Lownp.), F.InsT.P.
ProrFEssor S. SOMASUNDARA (Loxo.).
Brarats, M.A., BL. MAHAMAHOPADHYAYA PROFESSOR
S. KuppuswaMI SASTRIAR; MLA.
ProFEssor A. NarasiNcga Rao, ProreEssorR R. RAMANUJACHARI,
M.A, L.T. M.A. ‘

PueLisHED BY THE UNIVERSITY

ANNAMALAINAGAR
™3



NOTICE
To contributors and others

Contributions, remittances, books for review, exchanges and

correspondence regarding all matters may be addressed to:—

Dr. B. V. Narayanaswami Naidu

Economics Department,
Annamalai University,

Annamalainagar,



10.

11,

CONTENTS

Pace

An examination of the Lachelier Expansion
By P. 8. Naidu, M.A.

The Miquel-Clifford Configuration in the Geometries of
Mobius and Laguerre
By A. Narasinga Rao, M.A., L.T.

The Coefficient of Variation and Field Experimentation
By S. Subramanian, M.A.

An automatic recorder of Atmospherics
By N. S. Subba Rao, M.A., and M. V. Subramanyam

Derivatives of trans-Decalin
By K. Aswath Narain Rao, D.Sc., F.I.C., D.I.C., and
T. S. Kuppuswamy

Some facts about the Tamil Calendar which deserve to be
studied
By 8. S. Bharati, M.A., B.L.

Tholkappia Araichi
By §. S. Bharati, M.A., B.L.

Siddhitraya
By R. Ramanujachari, M.A., and K. Srinivasachari

Nyayakulisa
By R. Ramanujachari, M.A., and K. Srinivasachari

University Notes

By B. V. Narayanaswami Naidu, M.A.
Reviews
1. Laboratory Manual of Organic Chemistry
By K. A. N.
2, The Indian Tariff Policy with special reference to Sugar
Protection

By B.V.N.

13

17

22

27

35

63
64



JOURNAL

OF THE
'ANNAMALAT UNIVERSITY
VOL. VI OCTOBER, 1937 NO. 1.

An Examination of the Lachelier Expansion
By

P. S. Namv,

(Annamalai University).

I

The Lachelier expansion consists in developing subalternation, con-
traposition and conversion into arguments in the first, second and third
figures of the Aristotelian syllogism.

Let us consider subalternation first.
From S a P it is required to deduce S i P.

Consider the case where S a P is taken predicatively, and S dis-
{tributively. In other words S a P is a law.
S a P is now applied«-:%o a specific case S; and it is found that S,
has P. .
Hence we infer S i S.
This is not tautological, since S i S is to be interpreted predicatively.
But P has the relation of inherence to S.
SiP
Summing up we get,
SaP Fig. I Darii.
Sis

i

n
X
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Subalternation of the A proposition has thus been expanded into an
argument in Darii.

Similarly we get Ferio for E.

SeP Fig. I Ferio.
SisS
SoP

Let us now take up contraposition.

Let us consider S a P again.

The problem now is to deduce P ¢ S from S a P.

S a P is again to be viewed predicatively, and S distributively.

An English exponent of Lachelier’s views describes the process in
the following manner :

“If we consider S a P as the expression of a law, we may well
assert that this law involves its reciprocal. If P is a necessary conse-
quence or quality of S, then by removing P we also eliminate S. But
then we may apply this inverse law to all the subjects which are not-P
and assert that because No not-P is P, therefore no not-P is S.!

SaP Fig. II Camestres

Contraposition of A is thus expanded into an argument in
Camestres. E cannot be handled in the same way, because it would
land us in the fallacy of double negative premises.

(In this connection Lachelier introduces the Conversion of E.)
SeP )
PaP Fig. II Camestres.
Pe

n

1. Greenwood, in the Proceedings of Aristotelian Society for 1934-35.
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Conversion of A and I may be expanded thus :

A
Sas$ Fig. III Darii
SaP

iS

o)

|

S a Fig. II1 Datisi.
S

i

Y ow

SiP

Obversion and Inversion cannot be dealt with in this manner.
They are, in Lachelier’s opinion, ‘ meaningless word games adding noth-
ing to the interpretation of judgments.’

II

Let us glance at the theoretical foundations for the Lachelier ex-
pansion. The dictum de omni et nullo is at the basis of the first figure
and subalternation, the dictum de diverso of the second figure and con-
traposition, and the dictum de exemplo of the third figure and conver-
sion. Hence it is natural to develop the latter into the former in each
case. There is, of course, a difference between the structure of the ori-
ginal syllogistic figures and that developed from immediate inference.
For example, in the first figure, the minor and middle terms are sym-
bolised differently as S and M, while in the developed subalternation
they are both S. Similarly in Conversion the major and middle terms are
S. Apart from this there is no difference in principle. This is how
Lachelier argues.

But the real justification for this extraordinary logical process is
psychological. Lachelier is keen on preserving the structural and
functional individuality of the several figures and moods of the syllogism.
But the very constitution of the moods, and even their very names
point unmistakably to the first figure as their natural fulfilment? The
process of reduction was employed by the Aristotelians to prove this;
and as reduction depends on eduction, the most convenient way of

2. It is possible to reduce both Darii and Ferio to Celarent by the indirect
method, and Celarent itself may be reduced to Barbara by obverting the major.
All moods, therefore, may be reduced to Barbara, which is the example par excel-
lence of the dictum de omni et nullo.
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preserving the individuality of the figures is to deny the validity of edu-
cation by proving that it is only a kind of deduction.

But, even so, does Lachelier succeed ? The futility of the attempt
is shown up by the fact that obversion and conversion cannot be expand-
ed. Whatever we might say of Inversion3, we must admit that obver-
sion is an important type of inference. Moreover the expansion of the
converse of E into a conclusion in Camestres is inconsistent with the
general method of procedure which develops A and I into Darapti and
Datisi. |

There is another vein of inconsistency in the Lachelier expansion.
Opposition and eduction are grouped together and treated as though
they were identical. In structure as well as in function, they are differ-
ent, each ranking independently of the other in a logical scheme of
inference. They represent two different types of immediate inference.

No attention is devoted to contraposition and contrareity.

The entire demonstration proceeds on a wrong assumption. In
stating the problem, Lachelier uses the expression, ‘it is required to
deduce.’ This is obviously a case of petito principi. In opposition and
eduction we apprehend the relationship between the premise and the
conclusion immediately, without any mediating proposition.

The premise S a P, both in sublaternation and contraposition, is
taken as the case of a law, which means that the other cases, where the
proposition is interpreted according to the class view and the attribu-
tive view, are neglected. As these are important interpretations made
use of by the natural and physical sciences, their neglect is regrettable.

IS a P be an instance of a law, it is clearly an inductive generalisa-
tion. That it is not meant to be an a priort principle is
‘made clear by the fact that Lachelier speaks of applying it
to a special case S;. The proof for the general law from induction is to
be sought outside deduction. But Lachelier holds that syllogistic infer-
ence is the origin of all types of inference, inductive inference not ex-

cluded. So there is no means of establishing a law in the Lachelier
scheme.

In subalternation we are shown that
Sis
S, has P

3. In this connection we mi

A ght remind ourselves of the classic exam: :
- ¥ 2 . 1
puzzle of inversion, viz., Some non-women were hanged for theft last §e:r°f e
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This is a proposition of ¢ inherence’. But it is not at all clear how,
on his own basis, Lachelier could distinguish between inherence and re-
lation in the case of the above proposition. These are intermingled.
We need not be surprised at this, since we are familiar with the super-
position of the class view over the predicative view in the Aristotelian
syllogism. .

A more serious defect is this; in S a P, S is viewed distributively.
Then it is applied to a specific case S;. This S; is either a part of the
denotation of S already examined before arriving at the law, in which
case the whole process is meaningless, or it is a new instance, in which
case we have a full blown syllogistic argument which occupies the
second stage of the complete inductive method. The whole process
ceases to be a manipulation of propositions expressing inherence, and
that hits Lachelier hard. :

In the expansions of subalternation and contraposition the minor
and middle terms are the same; in conversion the major and
middle terms are the same. Lachelier himself stresses this similarity.
For the syllogism to be syllogistic, the major must be predicated of the
minor by means of the middle, otherwise there is no mediation, and there
will certainly be no deduction. Besides, consider, for example, the ex-
pansion of subtalternation of A.

SaP
SiS

SiP

Here if the premises are to be treated as propositions of inherence,
then the predicate of the minor has the relation of inherence to S. If so
it cannot be the same as the subject of the major. Hence the fallacy of
four terms is committed. The same objection may be urged against the
other expansions.

III

Lachelier was not a formalist in logic, for he says that ‘ in gpite of the
formal character of logic, its meanings must be conditioned by the type
of truth it seeks to discover.” If one is to be consistent with this posi-
tion, one must admit that immediate inference and mediate inference are
different from each other, and that to reduce the one to the other is not
logieal.



The Miquel-Clifford Configuration in the Geometries
of Mobius and Laguerre

By

A. NarasiNGA Rao,

(Annamqlai University).

§1 INTRODUCTION

By the term ‘“Mobius Geometry” or “Inversive Geometry” we
mean the Geometry associated (in the sense of Klein’s Erlanger Pro-
gramme) with the Mobius Group (or inversion Group of the plane)—
the group of continuous one—one transformations between two mani-
folds of circles in the Euclidean plane which carry each point-circle into
another point-circle ( 1p.35)f Belonging to this geometry is the configu-
ration associated with the names of Miquel and Clifford, consisting of
2n—1 circles and 2"! points of which n circles pass through each of
the points and n of the points lie on each circle (3§31). The configu-
ration may be generated from the set of circles concurrent at any of the
points of multiple incidence in the configuration.

The Laguerre Group is the group of continudus one-one transfor-
mations of oriented circles which carries every oriented line into an
oriented line; and the invariant theory of this group is “ Laguerre Geo-
metry ”. We have here an analogous Miquel-Clifford configuration con-
sisting of 2"—! oriented circles and 2"! oriented lines of which n
circles are properly tangent to each of the oriented lines, and n of the
oriented lines have proper contact with each oriented circle. (2 p. 355)
The whole configuration may be generated from the set of m circles
which touch any one of the oriented lines.

Both the Mobius and Laguerre groups are sub-groups of the Lie
group of circle transformations which carry oriented circles into orient-
ed circles and conserve proper contact. The angle at which two circles
cut (mod. ) is a Mobius-invariant, while the length of the proper tan-

gential segment between two oriented circles is a Laguerre-invariant.
(1 Chapters, 2, 4).

T The thick figures relate to the references at the end of the paper and the
figures that follow to the pages or paragraphs,
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The main object of this paper is to prove that

(i) In the Miquel-Clifford configuration of Mobius Geometry, the
angles of which the n circles cut at any of the 2n—1 points of
the configuration is the same us at any other of the points ;

.. (1-1)

(ii) In the. Miquel-Clifford configuration of Laguerre Geometry,
the tangential segments marked out on any of the 2*—1 orient-
ed lines of the configuration by the n oriented circles which
touch it, are the same as on any other of the oriented lines.

These results are believed to be new. .. @-2)

§2. A LEMMA IN MOBIUS GEOMETRY

In elementary geometry we have the theorem that the angle in a
segment of a circle is constant and is equal to the angle between the tan-
gent and the chord.

When two straight lines meet, they form four angles which are
equal in pairs and the measure of the angle may be taken indifferently
as = 6, =(x — 4) mod. 2x. This double ambiguity may be removed by
two kinds of orientation. By treating the two lines as an ordered pair
we remove the ambiguity of sign, while by orienting each line, we may
choose between an angle 4 and n -+ 6. The latter of those devices is
available in Laguerre but not in Mobius geometry, so that here the angle
between an ordered pair of lines is known only modulo . We may hence
give the result mentioned in the previous para in more precise terms as
follows : If A, B, D are three points on a circle, the angle (mod. nt) be-
tween the ordered line pair AD, BD is equal to the angle between the
tangent to the circle at A and the line BA. It does not matter where
D lies on the circle.

By circular inversion, or by interpreting straight lines as circles
through an ideal “ point at infinity * we may restate the above result as
s Lemma in Mobius geometry thus : — ’

Lemma.—Given three circles C; C; C; through a point C, we have
three intersections, Ci2 Cass and C;; other than C and a circle
C,s3 through them. The angle at C between the circles C; and C;
(in the order mentioned) is the angle between C; and Ci2; at the
point Cas both angles being taken mod. . L. (2)%

* Throughout this paper the order of the suffixes, or of figures in a bracket
is a matter of indifference. .



8 * UNIVERSITY JOURNAL

Fig. 1.

The notation has been changed, the points A B D and the “ point at
infinity 7 being rechristened C, C;3, Css and Ci2. Now the angle be-
tween the circles Cs, C1o3 taken in that order at Cg; is the negative of the
angle between them at their other intersection Ci, i.e., it is the angle
Cios, C2 at Cyo. Hence, if we make the convention that any suffix re-
peated twice may be omitted altogether, (4§1) we get that

the angle between the tangents to the circles Cs, Cy at C is equal
to the angle between the tangents to the circles Cl_23, Cia1 = C; at
C12. .. (2'2)

We shall hereafter omit the letter C and write down only the suf-
fixes within brackets. C itself will be denoted by the symbol ( ).

§3. THE MIQUEL CLIFFORD CONFIGURATION IN MOBIUS
GEOMETRY

Given two circles (1) and (2) through ( ), their Miquel point is
(12). With a third circle (x) through ( ), we have a Clifford circle
(12x) through the point (12). If we identify (121) with (2) and (122)
with (1) according to our convention, we have a one-one correspond-
ence between the n circles (1) (2) ... (n) through ( ) and the n
circles (121) (122) ... (12n) through (12), and (2:2) shows that the-
angle between (r) and (s) at () is equal to the corresponding angle
between (12r) and (12s) at (12). Hence,

If a correspondence is established between the n circles through
( ) and the n circles through (12) in which (r) corresponds to-
(12r), r=1, 2 . . . n the angle between any two circles (r) (s)
at () taken in the order mentioned, is equal mod =, to the angle
between (12r) and (12s) taken in that order o (31

- Now we may treat the n circles (12r) through (12) as the circles
generating the configuration, so that (12) has now the same status as
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( ). A repetition of the previous argument shows that if we take the
intersection of two of the circles through (12) say the point (1234), we
may establish a correspondence between (12r) through (12) and
@234r) through (1234) so that the angle between (12r) and (12s) at
(12) is equal, mod. m, to the angle between (1234r) and (1234s) at
(1234). Hence the n circles at (1234) cut at the same angles as at
( ) and (12).

We now treat the = circles through (1234) as generating the con-
figuration and show that the angles at which the circles cut at (say)
(123456) is the same as at (1234), the circle (1234r) corresponding to
(123456r). In this manner we reach all the points of multiple inci-
dence in the configuration and hence (1-1) is seen to be true.

For a more detailed study of this correspondence reference may be
made to paper 5.

§4. AN ANALOGOUS LEMMA IN LAGUERRE GEOMETRY.

There is a close analogy between the Mobius and Laguerre
geometries in which the point of intersection and the angle between two
circles in the former correspond to the common oriented tangent and the
tangential segment of two oriented circles in the latter. (3 Chap. X
and 1 §48) . Thus two oriented circles have only two common oriented
tangents and the two tangential segments are equal. Given three orient-
ed lines, there is only one oriented circle properly tangent to all of them.
We may, therefore expect that analagous to (2-1) we should have a
lemma which should run as follows :

Lemma.—Given three oriented circles C,C.Cs properly tangent to
an oriented line C, we have three common oriented tangents
other than C, namely, C;2, C2s Cs and these three have proper
contact with a unique circle Ci2s. The tangential segment on C
marked out by the circles Cz and C; is equal to that marked out
on Cy; by the circles Cz and Cyzs .. (4'1)

The lemma is seen to be true, for we may by a transformation of the
Laguerre group (which counserves the lengths of tangential segments)
transform C; and C into point circles on the line C. Cjis an oriented
circle having proper contact with C and Css Ca are properly tangent
to C;. By passing to the limit when C; and C, tend to become point
circles, we see that C;y is the same line as C but with its orientation
reversed. The circles Cyg3 and Cs both touch the sides of the triangle
formed by the non-oriented lines C Cgg Cay, but as one of them touches
C and the other Ciz, one must be the incircle and the other an excircle.

2
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The points of contact are, therefore, equidistant from the extremeties
C; C; of the side. Hence the tangential segment of the circles C; and
C; is equal to that of Cy and Cios. The former may be considered to be
on C or C;y and the latter on Cs3 or C;, these being the common tang-
gents. This proves both the lemma and the analogue of (2-2), which
may be stated thus :

The common tangential segment on C of the circles Cs, C; is equal

to the common tangential segment on Cis of Cioz and Cigy = Co
4-2)

As tangential segments are invariant for the laguerre group, the
resuts holds even when C; C, are proper and not point-circles.

§5. This result (4-2) is our basic result which leads directly
to a proof (1:2) and hence we give also a direct proof.

Let us denote the lines C, Cys, C12, Cs3 by the letters L, M, N, P and
indicate their points of contact with a circle by attaching the symbol of
‘the circle as a suffix. Thus Ls is the point of contact of L with Cs and
Nigs of N with Ci25. We shall also, for convenience, name all tangential
segments in the direction of orientation, though this is in no way essen-
‘tial to the proof. We have then from the accompanying figure,

P123Py = P123Ps -+ PoPy = NoNyag - LgLis

Similarly,
MsMigs = MsMy + M;Mjes = LaLig + Ny2sNy
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But Pi2sPs — MsM;ss being tangential segments of the circles Cio3
and C;. Hence, A

N2Nia3 + Lslp, = Lilg == Ni23Ny
LiLs — LisLy = N2Nigg — N122Ny
Also L1L3 + L;Ly = N2Nyos 4 NiosNy¢
LiLig = NoNjss and Ll =— NygsNy .. (5:1)

that is, the tangential segment of C; and C; is the same as that of
C, and Cios. Similarly the tangential segment of C; and C; is equal to
that of 0123 and Cl.

§6. THE MIQUEL-CLIFFORD CONFIGURATION IN LAGUERRE
GEOMETRY.

We are now in a position to prove (1:2). As before we omit the
letter C and write down only the suffixes as bracket symbols, C itself be-
ing denoted by ( ). An odd number of digits in a bracket corres-
ponds to a circle and an even number (including zero) to a line. We
use the words line, circle, contact in the sense of oriented line, oriented
circle and proper contact.

Take two circles (1) (2) touching a line ( ). They have one
other common tangent which we denote by (12); call it their Miquel
line. A third circle (3) touching ( ) gives rise to two more common
tangents other than ( ) and these three touch the Clifford circle (123).
With four circles (1) (2) (3) (4) touching ( ), we have four circles
. (123), (234), (341), (412) and it is known that they touch a line (1234)
—the Miquel line of the four circles. With five lines we have five such
Miquel lines (1234) etc. and these touch a circle (12345), the alterna-
tion of circles tangential to the same line and of concyclic tangents per-
sisting indefinitely. With n circles touching ( ), we have a configu-
ration of 271 circles (r), (rst) ete, and 27~1 lines ( ), (rs),
(rstu) ete. of which n lines touch a circle and n circles tocuh a line. All
the circles (or lines) touching a line (or a circle) may be obtained by
adding to its symbol the letters 1, 2 . . . » in succession with the con-
vention that a figure repeated twice may be omitted altogether, the nota-
tion and arguments being the same as for the configuration in Mobius
Geometry (vide. 4).

To prove (1-2), we notice that by lemma (4-2), the tangential seg-
ment C;C, on ( ) is equal to the tangential segment Cyz; Cior on (12).
It follows that if we establish a correspondence between the points of
contact of the n circles (r) which touch ( ) with the points of con-
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tact of the n circles (12r) which touch (12) in which the points named
above correspond, then the distance between any two points of the first
set is equal to that of the corresponding point of the second set. Since
the n circles touching (12) can be equally regarded as generating tke
configuration, we repeat the same argument and show that the seg-
ments on (12) are congruent with the segments on any other common
tangent of two of the circles (12r) (12s) say (1234). The n circles
(1234r) touching (1234) may now be considered as generating the con-
fisuration and the same argument shows that the segments on (1234)
are congruent with those on (123456) and so on till we reach every
every line of the configuration.
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The Coefficient of Variation and Field Experimentation

By

S. SUBRAMANIAN,
(Annamalai University).

1. Attempts have been made by statistical workers in India and
abroad to determine the most suitable sizes for experimental plots for
various crops. Many considerations have prevailed in choosing a parti-
cular size as ‘ideal’ and notable among these has been the coefficient of
variation of the yields from plot to plot. The size! that gives a smaller
value for the coefficient than another has usually been assumed, other
things being equal, to have a stronger claim to be taken as the ideal than
the other. The practice has been to work out the coefficients of varia-
tion for the several possible sizes of the elemental plot and to tabulate
them for comparative study.2 A close examination of these tables will
make one wonder whether much labour spent in their construction
could not have been saved without affecting the result. It is interesting
to find that the coefficient of variation obeys a certain law which will be
quite useful in this connection. In section (2) this law is formulated
and in section (3) it is applied to the problem on hand.

2. Let xy, xs, . . . . T, be n observations of a variable and let them
be divided into k groups Xi, Xo, . ... Xy
where X; =x; 422+ ... +x, Xoe =21+ Lo+ ..o+ T2y 003
let M,, o,, V, denote the arithmetic mean, standard deviation, and the
coefficient of variation of the X’s. Then

v; o 1 [X3+X§+...+X2_M2]
=2 = . :
2 2

2 2 2
X+ X+ X &)

1. The size is limited by the condition that there should be a sufficient number

of observations for statistical analysis.
2. See Sayer, Vaidyanathan and Iyer: Indian Journal of Agricultural Science:

June, 1936.
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Similarly if the x’s are grouped 1’ at a time and if

Y1=x1+xz+...+x7,,....,

2 V2
V2 @ VY4V

== — ==L - (B)
1002 M? kM2

i and M = —S—"—, here S is the sum of
T’ k' n

all the x’s. It now follows from (A) and (B) that V >V _ if

It is clear that M =

K(ZAY+. .+ Y >k (R4 Kb+ X)L (©)

The implications of the above results are brought out below :—

(¢) Let r= A" where ) is an integer; then k'= ak. There are
now k X’s and k' Y’s ; that is, for each X there are A of the Y’s. Suppose

A(Y§+Y§-}—....+Y§)>X§

T I R Vs

and so on by an elementary theorem in inequalities.
Hence A (Y‘;‘+Y§+...+sz') > (K24 XE4 ... 4 XE) :

Multiplying both sides by k,
k’(Yzl—]—Yzz—l-....—l—Y?c,) >k (Xﬁ—l—Xg—k—{—Xi)

Now making use of condition (C) it can be said that if every Y is

wholly contained in one X or another, the coefficient of variation for ¥
is greater than that for X,

(b) Let as before r = Ar, but let there be some Y’s which are not
wholly contained in an X, In this case the argument of subdivision (a)
does not apply and as the following case shows, nothing definite can be
said unless the actual calculation has been made,
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Suppose X1:x1+x2+x3—|—x4 and X, = x5+ x6 -+ 27 x5 ;
Yy =x1 4 a5, Yo =22 4 x5, Y5 = 25 -+ 1, Y, =24+ X5

Now k=2 and k' —4.

If 15l xo=2, x3=3, xs=4, x5 =05, xg=06, 2, =17, x3=3,
k(X2 + X3?) = 1552 and &' (Y:2+ Y2 + Y32 + Y42)= 1376 and hence
v, > V_, when r > 1",

But if ;=1 x,=2, x5=3, x,=1, 2 =2, 2y =1, x5=2,
k(X2 4 X2)= 226 and k' (Y:2 + Y? + Y2 + ¥,2) =236 and Y < Y
when r > 7. :

(¢) If r/r" is not an integer, no inference can follow from a priori
considerations alone.

3. Let an area ABCD be divided into n unit plots which are made
. up of r rows and k columns where r and k can be factorised in many
ways.

Let the yield of the plots be taken as xy, X3, . . . . Zn.
A D
X, | X, | X, X,
xk: +1
Kaie +1 .
X,
B i (o}

We know now that the coefficient of variation of yields for plots
made up of (A X p) units (A along AD and u along AB) is greater than
that for plots of ax X by units for all integral values of a and b such.

that aA 3 k and bp > .
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Hence in the quest for the size that gives the least coefficient of
variation the case of (A X n) need not be worked out when the calcula-
tion is made for the plot (aA X bu).

@

N.B. It should be observed that it is not enough if the area of the

second plot is an integral multiple of that of the first for us to dispense

with the latter. For instance, for plots consisting of 1 X 2 units it cannot

be asserted. that the coefficient will be greater than for plots of 4 X 1

-units. The truth of this statement can be seen at once on reference to
the example worked out in section (2).



An Automatic Recorder of Atmospherics
By

N. S. SusBa Rao axnp M. V. SUBRAMANYAM
(Annamalai University)

A systematic study of atmospherics was undertaken in the Physics
Laboratories of the University during the year 1935-36. The main object
of the work was to iry to find out the actual nature of the disturbance
caused by atmospherics to wireless reception on the medium waves in
the locality for a period of one year.

This study involved the measurement of the number of atmospherics
or groups of atmospherics (i.e., number of atmospherics succeeding
each other in quick succession) received per minute, as well as the esti-
mation of the average intensities of the atmospherics.

To facilitate this study the atmospherics were recorded for about
two minutes at intervals of one hour throughout the day and every day
throughout the period of study. An analysis of the records has reveal-
ed several interesting facts which will be published separately.

The recording of the atmospherics was carried out in the following
manner. A four valve battery receiver consisting of 1 H.F., detector
and 2 L.F. stages was employed. The output of this receiver was con-
nected through a condenser choke circuit to a moving coil galvanometer
of period one second, and the motion of a spot of light reflected from the
mirror of the galvanometer was recorded photographically on a rotating
drum carrying bromide paper.

=]
ﬂ <=L
ﬂ:
Fig. 1-a.

The general disposition of the recording apparatus is shown in
fig. 1-a. Light from a source S after reflection from the galvanometer
mirror M was sharply focussed on the bromide paper carried on the
drum D. The drum was enclosed in a box provided with an opening in
front for admitting the light.

3
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Fig. 1-b.

The recording drum was mounted on a brass axle 36” long, details of
which are shown in fig. 1-b. Near the right-hand end of the axle a
spiral groove G of pitch 1 em. was cut out for a distance of 12”. Near
the left-hand end a groove G; parallel to the axis of the rod 12” long and
3 mm. deep was cut out. A section of this end of the rod is also shown
in fig. '

K=

Fig. 1-c.

.The details of the arrangement employed for rotating the drum at
the required speed are shown in fig. 1-c. An electric motor running on
the mains was coupled by means of a spring belt to the pulley P, through
a reduction gear R.G. By changing the coupling any one of three speeds
of rotation of the drum could be employed. The axle was mounted on
bearings By and Bs.

. | :
B,
Lz P

Fig. 1-d.

In fig. 1-d are given the details of the mechanism which enables the
drum to move forward to the right. P, is a view of the pulley from its
rim and P a view from a point along the axis. A small metal piece Sg
projecting into the axle moves in the groove G;. The length of this pro-
jection can be adjusted by means of the screw S;. This attachment
enables the pulley, when driven by the motor, to rotate the axle and the
drum ; at the same time it allows the axle to move freely to the right.
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B; gives a section of the bearing B;. G.P. is a guide pin which works
in a spiral groove and thus advances the drum forward to the right
through a distance of 1 cm. for every complete rotation of the pulley
and axle.

The arrangement outlined in detail above, moves the drum forward
through a distance of 1 em. for every complete rotation so that successive
curves on the bromide paper appear at a distance of 1 em. from each
other. A sample record of the atmospherics recorded with the arrange-
ment described above is given in plate I.

The wireless receiver, the lamp which provided the spot of light and
the motor used for driving the drum were all switched on for two
minutes at the end of every hour and then switched off automatically
with the help of a simple device. During this period the atmospherics
received by the receiver which was kept permanently tuned to 400
metres were automatically recorded.

Peo)-

G,

Fig. 2-a.

All the switching arrangements were carried on with the help of an
ordinary time-keeper which was previously adjusted to keep correct time,
A small circular ebonite dise (115 cm. in diameter and 4 mm. thick) was
attached to the minute hand spindle at its back as shown in fig. A strip
of brass A is embedded on the circumference of this disc and this strip
is electrically connected to the spindle which in turn is in electric con-
tact with the body of the time-keeper. Pressing against this disc is an-
other strip of brass B, supported vertically and insulated from the body.
By means of the spring C indicated in the figure the pressure of the
strip B on the disc is kept constant.

The body of the instrument and the insulated strip are connected
to two binding screws H and K, to the ends of which the circuit shown
in the diagram is connected. E consists of four Lechlanche cells in
series. .M. is a small electro-magnet. As the minute hand rotates the
disc also rotates. When the brass strip comes into contact with A, the
electric circuit is closed and the electro-magnet is energised. The posi-
tion of the disc on the spindle is adjusted so that A comes into contact
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with B when the minute hand is at 60. Thus this circuit is closed auto-
matically at intervals of one hour. The period for which this circuit is
- kept closed is adjusted by altering the width of the strip A.. In the
arrangement actually employed this was adjusted to a little over twso
minutes (2 minutes and 10 seconds).

In figure 2-b is given a side view of the arrangement. D is the dial
of the time keeper and at the back are shown the disc and its attach-
ments. The attachment of the dise to the time-keeper does not in any
way interfere with the normal working of the time-keeper and hence
the circuits can be connected to any time-keeper without attracting
attention and leads taken out to the places at which they are required.

Thus with the help of this device the circuit shown in the figure 2-b
can be kept cldsed for any desired interval of time at the end of every
hour. '

e | | U=

Fig. 3.

In fig. 3 are given the details of the circuit. A lever about 25 cms.
long is pivoted at O from an upright pillar. S is a spring whose tension
can be adjusted by means of a screw. I is a soft iron piece carried by
the lever above the poles of the electro-magnet. The distance of this
piece from the poles of the electro-magnet can be altered by means of .
a screw not shown in figure. At the free end of the lever, horizontally
and at right angles to it, is fixed an ebonite strip which carries at its ends
2 thick copper rods R; and R, bent into the form indicated. Below these
rods are two pairs of cups 34 full of mercury. When the electro-
magnet is energised the lever is pulled down and the copper rods
R; and R; plunge into the two pairs of mercury cups, thus closing two
electrical circuits. In the apparatus actually used one pair of cups was
connected in the L.T. circuit of the receiver and the other in the main-
circuit.

Thus R; and the pair of mercury cups it connects formed the L.T.-
switch of the receiver whereas Ry and its pair of mercury cups formed
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a main switch. When the latter was closed, the lamp which provided
the spot of light and the motor used for rotating the drum were switched
on and the recording of atmospherics was thus carried on automatically.
At the end of two minutes, these circuits were all switched off, by the
breaking of the contact between A and B in the time-keeper. This pro-
cess keeps }'epeating at intervals of one hour.

It is quite easy to distinguish the places where the record for a par-
ticular hour commences and where it ends. The motor runs for a short
while after the switch is off before it comes to rest. During this inter-
val the lamp is off and therefore there is a blank space "indicating the
end of the record for that hour. These spaces are clearly visible in the
sample record.

This simple arrangement has worked satisfactorily for over a year
and can easily be set up without any special pieces of apparatus. The
automatic device employed has many possibilities and may well be
adapted to suit the requirements of any circuit which needs to be closed
at equal intervals of time.

Our thanks are due to Dr. S. Ramachandra Rao, DSe. (Lond.), Head
of the Department of Physics for helping us with many valuable sugges-
tions and for providing the necessary facilities for the carrying out of
this work.



Derivatives of trans-Decalin
By

K. Aswata Narain Rao axp T. S. KupPuswamy
(Annamalai University)

Reduced aromatic rings have assumed considerable importance
during recent years, in view of their close relationship to certain bio-
logical and physiological products. The experiments recorded in this
paper were undertaken with a view to study the changes which the trans-

decalin ring undergoes, when subjected to the action of different
reagents. ‘

The work is incomplete, but it has become necessary to publish it at
this stage since it cannot be continued by either of us. The experiments
recorded clearly indicate, however, the unusual properties of this ring.

EXPERIMENTAL
iso Nitroso-trans-g-Decalone.

Sodium wire (17-5 g.) was immersed in ice-cold absolute ether
500 c.c. in a flask (1000 c.c.) fitted with a condenser and a drying tube
and surrounded by ice. trans-p Decalone (108 g.) was added in small
quantities into the flask in the course of half-an-hour. The contents of
the flask turned yellow and the reaction was found to be smooth. Re-
distilled isoamyl nitrite (90 g.) was then added in the course of 3 hours,
the flask being well shaken frequently during this period. The contents
of the flask had now assumed a brown colour and after another 3 hours

in ice, pieces of ice and water were added to the mixture, with thorough
shaking.

The pale, yellow, ethereal layer and the aqueous brown layer were
separated. The ethereal layer was well washed with water and the
washings added to the aqueous portion, which was then thrice extracted
with ether, this extract being added to the previous ether solution.

The alkaline solution was then acidified with glacial acetic acid and
mations of isonitroso-trans-f-decalone could not be carried out. The
ethereal solution was washed with water and dried over anhydrous
sodium sulphate. After removal of ether, the thick reddish brown oil
(5 g.) obtained was left in a vacuum desiceator for a week. On tritura-
tion with acetone, a solid was obtained, which on crystallisation from
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aqueous acetone, decomposed at 203° without melting (Found: N, 7-7.
C10H50:N requires N, 7-7%). '

The yield of the product being very small, the reactions or transfor-
mations of isonitroso-trans- p-decalone could not be carried out. The
ethereal layer containing unreacted decalone was distilled and 52 g. of
trans-f-decalone were recovered. A small quantity of trans-B-decalol,
m.p. 75° was also found. trans-f-Decalone in methyl alcohol treated
with amyl nitrite and concentrated hydrocholoric acid gave negative
results. No success attended the attempt to prepare the isonitroso-deri-
vative by bubbling methyl nitrite gas through a solution of the ketone
in glacial acetic acid.

Oxidation with Selenium Dioxide

2:3 (1:2)-Diketo-trans-decalin : —To trans-p-decalone (50 g.)
dissolved in xylene (100 c.c.), selenium dioxide (45 g.) was added and
the mixture heated for 24 hours on a sand-bath. The contents of the
flask turned red after six hours and finally black. The product was
then distilled in steam, the distillate extracted with ether and the ether-
extract washed with a solution of sodium carbonate and water and then
dried over anhydrous sodium sulphate. After removal of ether, the
resulting brown liquid was distilled and collected in two fractions, (a)
b.p. 104-110°/6 mm. (12 g.) and (b) b.p. 126-130°/6 mm. (18 g.). The
residue in the flask was a resinified, uncrystallisable, gummy mass.

On redistillation, fraction (a) gave the diketone boiling at
106-108°/6 mm. (Found: C, 71-9; H, 8-6. C10H140; requires C, 72-3;
H, 8-4%). It gave a semicarbazone which on purification by boiling with
alcohol, melted at 258°. (Found: N, 30:0% ; C;2H200:Ng requires
N, 30:0%).

Oxidation of trans-f-Decalone with Caro’s acid.

trans-B-Decalone (50 g.)- was mixed with potassium persulphate
(75 g.) in a flask which was cooled in ice and salt for one hour and con-
centrated sulphuric acid (50 c.c.) was allowed to drop into the flask
during the course of the next hour. After another four hours in ice
with frequent shaking, ice-cold water (11) was added to the mixture
and the brownish layer which separated was thrice extracted with ether.
The ether extract was washed with water and dried over anhydrous
sulphate and the ether on distillation, left a brown liquid as a residue.
On standing, a crystalline substance (3g) melting at 132° separated.
On crystallisation from petrolewm-ether, pure trans-§-decalone peroxide
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melted at 174°. (Found: C, 71-3; H, 9-5. C;0H;¢0: requires C, 7T1-4;
H, 9-5%).
44 g. of trans-f-Decalone were recovered unchanged.

Methylation of trans-f-Decalone.

1 (3) -methyl-trans-B-decalone. Finely powdered sodainide (4 g.)
was gradually added to a solution of trans-f-decalone (10 g.) in absolute
ether (50 c.c.) in a flask fitted with a reflux condenser and soda lime
tube. Reaction proceeded smoothly and after 7 hours, the mixture was
refluxed on the water-bath for 2 hours. After cooling, dry methyl
iodide (15 g.) was slowly added during the course of an hour. After
the addition of methyl iodide was complete, the flask was refluxed on
the water-bath for 4 hours. It was observed that a white substance had
been precipitated in the flask. The product was then poured into ice-
water and the separated oil thrice extracted with ether. The ethereal
liquid was well washed with water, dried over anhydrous sodium sul-
phate and ether removed. The residual pale yellow liquid distilled in
two fractions, (a) b.p. 117°/16 mm. (6 g.) and (b) b.p. 123-126°/16 mm.
(2g.). Fraction (a) was found to be 1(3)-methyl-trans-p-decalone
(Found C, 79-5; H, 10-9; C;;H;30 requires C, 79-5; H, 10:8%).
It gives a semicarbazone, m.p. 201° and an oxime, m.p. 132°. Fraction
(b) was found to be unchanged decalone. Attempts were made to
methylate trans-f-decalone with methyl iodide in presence of sodium.
The yield of the methylated product was, however, very poor.

Monobromination of trans-f-Decalone

1 (3)-Bromo-trans-3-decalone : —Bromine (12 g.) in carbon tetra-
chloride (20 c.c.) was slowly added to trans-B-decalone (10g.) in carbon
tetrachloride (20 c.c.) cooled in ice, in the course of an hour. There
was copious evolution of hydrogen bromide and after two hours at the
room temperature, the solvent was removed. On trituration of the
residue with petroleum-ether, crystalline 1 (3)-bromo-trans-B-decalone,
m.p. 148° was obtained (Found: C, 51-8; H, 6-7. C;H;;0 Br requires
C, 51-9; H, 6-5%).

The brown residue after the separation of the crystalline substance
distilled at 224°/20 mm. (6-3 g.). (Found: C, 51:9; H, 6-5%).

Dibromination of trans-f-Decalone.

Dibromo-trans-f-decalone : —Bromine (84 g.) in glacial acetic acid
(50 c.c.) was allowed to drop in the course of an hour into trans-f-deca-
lone (40g.) in acetic acid (60 c.c.) maintained at 16°C. The brown
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semi-solid which separated on addition of water, solidified completely
on standing and addition of a little petroleum-ether. The substance
(15 g.) melted at 120° in the crude state. On crystallisation from petrol
®0-80°), dibromo-trans-B-decalone melted at 132° (Found C, 38-7;
H, 4-6. C10H,OBr; requires C, 38-7; H, 4:5%). The residue was found
to be unrea}.cted decalone.

The semicarbazone of the dibromo-ketone decomposed at 225° with-
out melting.

BB-Dichloro-trans-decalin.

Phosphorus pentachloride (37 g.) was added with shaking, portion-
wise, in the course of an hour to dry trans-B-decalone (24g.) in a flask
provided with a calcium chloride tube and surrounded by ice. The re-
action was vigorous and after three hours, the product was poured into
ice and water and the precipitated oil extracted with ether thrice. On
washing the extract with a solution of sodium carbonate and water and
drying it over anhydrous sodium sulphate, the ether was removed. The
residue boiled at 112°/18 mm. and was found to be PB-dichloro-trans-
decalin (Found: C, 57-8; H, 7-7. CiHiCly requires C, 38: <0
H, 7-7%). The substance does not give a semicarbazone.

The dichloro-compound was recovered unchanged by refluxing (a)
with 3314 % potassium hydroxide for 24 hours (b) for 50 hours with
sodium hydroxide solution (c) with sodium methoxide for 10 hours (d)
for 24 hours with sodium in xylene (e) with copper bronze in xylene
and (f) with quinoline and pyridine for 10 hours.

1 (3) -Bromo-trans-f-decalol.

Bromine (20g.) in chloroform (20c.c.) was allowed to drop into
trans-B-decalol, m.p. 75° (20g.) in chloroform (20 c.c.) in the course of
an hour. There was copious evolution of hydrogen bromide and after
a period of twelve hours, the solvent was removed and the brown oil
obtained distilled. Two fractions (a) b.p. 135°/25mm. (11g.) and
(b) b.p. 185°/25 mm. (7-9 g.) were obtained and both analysed to a
monobromo-trans-p-decalol, (Found: (a) C, 51-20; H, 7-6, and (b)
C, 51-4; H, 7-3. Ci0H170 Br requires C, 51-5; H, 7-3%).

B-Chloro-trans-decalin.

Phosphorus pentachloride (15 g.) was slowly added to trans-8-
decalol, m.p. 75° (10 g.) in a flask provided with a calcium chloride tube,
when there was a vigorous evolution of hydrogen chloride. The contents

of the flask assumed a brown colour and were heated for two hours on
4
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the water-bath. The product was then poured into ice-water and extrac-
ted well with ether. The ether layer was well washed with a solution
of sodium carbonate and water and dried over anhydrous sodium sulphate
The ether was removed and the residual f-chloro-trans-decalin boiled
at 126-128°/38 mm. (7g.) (Found: C, 69-2; H, 10-1. C;0H;Cl requires
C,69'5; H,9-9%).

B-Bromo-trans-decalin.

This was prepared by heating for 6 hours a mixture of phosphorus
tribromide (30 g.) and trans-f-decalol, m.p. 75° (15 g.) on a water-
bath. After purifying in the usual way, the bromo-decalin boiled at
143-145°/40 mm. (15:5 g.) (Found: C, 55-1; H, 7-8. C;H;;Br
requires C, 55-3; H, 7-8%).

Di-B-trans-decalyl.

B-Bromo-trans-decalin (20 g.) in which sodium (4-2 g.) cut into
small pieces was suspended, mixed with dry xylene (30 c.c.) was refluxed
on the sand-bath for 24 hours. Sodium bromide was precipitated during
the reaction. The oil which separated on pouring the reaction product
into water was extracted with ether and the ether solution washed and
dried. After removal of ether and xylene, the didecalyl distilled at
212°/20mm. (5g.) (Found: C, 87-6; H, 12-4. CyHs: requires
C, 87-6; H, 12-4%).

The hydrocarbon was also formed by refluxing a mixture of
B-bromo-trans-decalin (20g.) and dry xylene (40c.c) with copper
bronze (11-7 g.). Isolated in the usual way, it boiled at 212°/20 mm.
(14'5 g) (Found: C, 87-6; H, 12-4%). It displays beautiful
flubrescence.

trans-p-Decalol acetate prepared by the action of acetyl chloride or
acetic anhyride on trans-B-decalol boils at 250°. Attempts at oxidation
with chromic acid or potassium permanganate did not meet with any
success.

trans-f-Decalone could not be made to undergo Perkin’s reaction
nor to condense with malonic acid.



Some Facts about the Tamil Calendar which
deserve to be studied

By

S. S. BHARATI
(Annamalai University)

I do not propose in this thesis to canvass the time-old controversy as
to whether the names of the months of the year, and of the stars as well
as the divisions of the Tamilian Calendar are indigenous or alien to the
Tamil language. It would be flogging a dead-horse in the present state
of morbid strife. It would be nevertheless of some profit, I think, to

“investigate the nature, bearing and significance of certain indisputable
facts and conceptions evidenced by the Tamil classics and to trace their
proper place in the Calendar of the Tamils of yore.

The first patent fact that strikes any student of Tamil studies in this
connection is this: all the days of the week, and many months of the
year have pure Tamil names. There are also Tamil words to indicate
that the early Tamils knew to reckon their week with seven days, and
their year with twelve months. Divisions of time such as a day, a week,
a month and a year were familiar to the people in the old Tamilaham, as
is evidenced by pure Tamil names for all these conceptions Nal (srer),
Kilamai or Elunal (&pein or erepprer), Tingal (H@ser) and Andu
(H&r@), denoting respectively a day, week, month and year, are all
exclusively Tamil names in general vogue from time immemorial in the
Tamil language, and are of common occurrence in all the classics of the
earliest Sangam era. That they reckoned seven days for a week is prov-
ed by the significant name of their week viz. elunal (ergpprer) corres-
ponding to the English Sennight. The seven days of the week also have
Tamil names not traceable to any foreign source: Tingal ( Smser
= Moon’s day), Sevvay (G&aieuris = Mar’s day), Pulavan or Narkol
(yovaer ot ppCsrer Mercury’s day), Viyalan (effwirpeir — Jupiter’s
day), Velli (Qaserafl = Venus’s day), Kari (srfl = Saturn’s day) and
Nayiru (@rudo = Sun’s day). These names not only prove that the
Tamil Calendar had its seven-day-week, but they also suggest that the
days of the week were named after the planets and the Sun with
whose astronomical and astrological relation the early Tamils were well
acquainted. Similarly of the names of the twelve months in the year
now extant in the Tamil country viz. Tai (o 5), .Ef’Masi (Lmr@), Panguni
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(umi@efl), Chittirai (8 &Bar) Vaikasi (aasr), Ani (gef), Adi
(-219.), Avani (gevenfl), Purattasi (yriicr@), Aippasi (giu@),
Karttigai (émrﬂ"lg'@m&) and Markali (LD/T/i“éSb&), nearly two-thirds are
Tamil-words. I know that some recent scholars contend that most wf
these twelve names are of Sanskrit origin. But the significant fact that the
greatest and earliest Tamil Grammarian Tolkappiyar by his rules in the
Eluttadikaram (erpss&larmin) specially provides for the sandhi of
the names of the months and of the daily stars would strongly suggest
that such names were treated as Tamil words even in those early times.
Whether the Tamils evolved the several names with their relative con-
cepts as part of their culture indigenously, or whether they borrowed
the ideas from others inventing and concocting appropriate names for
them in their language is a question difficult of a decisive verdict in the
paucity of convincing evidence. The general probability however in
all such cases is that whenever notions or things entirely exotic are bor-
rowed from another language or people, they are taken along with the
names for those notions and things current in the language or among the
people from whom they come. The cycle of sixty years from Prabhava
(H9ruer) to Akshaya (.gespw) is such an instance. The entire system
has been borrowed from Sanskrit. Hence the names of the sixty years
of the cycle now in vogue in Tamil are all Sanskrit words adopted with
the system in its entirety. The fact that no Tamil names have been
coined for these years or even for the cycle of sixty years only corrobo-
rates and confirms the truth of the thesis stated above. And the con-
verse of this thesis is also equally true and would therefore be accepted.
Exclusively indigenous names or words for ideas and things in a langu-
age would ordinarily warrant the inference that the notions and things
they signify are not borrowed from alien sources, but are native to the
culture and language to which they owe their genesis and in which they
have currency. Hence I desist from entering upon any elaborate discus-
sion of this phase of the question.

The Tamils discovered or knew the difference between the planets
and the fixed stars, and have called them by appropriate Tamil names.
Kbl (Casrer) in Tamil means always a planet as opposed to nal (prrar)
the generic name for stars. The existence of such exclusive indigenous
names for the various astronomical concepts in Tamil from very early
times would .ordinarily suggest that Tamils were advanced in civilization
and culture sufficiently to be acquainted with the phenomena and fea-
tures of those facts from a time prior to that of even Tolkappiyar whose
age is now fairly fixed to be not less than 2,500 years ago.

It is commonly agreed that Varahamihira replaced the older lunar
year by the solar year in the calendar in the Non-Dravidian India. If
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this were so, it is noteworthy that the Tamils commonly reckoned not
only their year but even their days by the annual and daily progress of
the Sun in relation to their earth, centuries before Varahamihira started
hi® new system and introduced the solar year or Sauramanam in the
Calendar in the Aryan world. Vide:

Olecraprud p o OFeve) eserrud Hpis

uflidigyhn ufllyé @pss ety eEpd

evafl Bifl 55 Banauyib

i g % @Qu aruep Qs Heana

Qeer pen s g AECsri GureGarer m

B8 50 seir Guir@ppsnGir.

. ypio. 30. e_ewpupi (Lp S Favor awer Gor FT5SE@)T.
(Puram 30. Uraiyur Mudukannan Sattanar).

This and a number of other similar references in the old Tamil
classics which are all of them as old as, if not even earlier than the
2nd Century A.D., the age of Senguttuvan and therefore of Silappadi-
karam, would prove the acquaintance of the early Tamils with the solar
yvear and many solar facts.

One other fact in this connection worthy of notice is this. In the
calendar of all the Hindus other than the Tamils, the solar months are
now reckoned by the time taken by the Sun to pass through each sign or
twelfth part of the Zodiac; and this is borne out by the names of the
twelve months corresponding to the names of the Zodiac, viz. Mesham
(Goapibd), Rishapam (Aapisib), Midunam (.9 gier i), Kadagam (s1_a1h),
Simham (&@sw), Kanni (serefl), Tulam (merid), Vruchikam
(Hrsfan), Danur (sepi), Makaram (wausib), Kumbam (®uLh),
Meenam (Serin), corresponding respectively to the Tamil Chiitirai, Vai-
kasi, Ani, Adi, Avani, Purattasi, Aippasi, Karttigai, Markali, Thai, Masi
and Panguni. But in the Tamil country neither the system of reckon-
ing or naming the months by the signs of the Zodiac is in common vogue.
On the contrary the twelve months carry severally the names of the
stars which coincide with the full-moon day in each month. The need to
correlate this lunar reckoning of the month to the solar year entailed
uneven periods for each of the months in the different years. For inst-
ance, any month in ofle year may consist of thirty days; but in another
year it may be of twenty-nine days or less or of thirty-one or more days,
as may be needed by the requirements of annual adjustment.

In all the Aryan and Aryanized Hindu India the new year starts from
Mesham, Aries, the first of the twelve signs in the Zodiac which the Sun
enters at Vernal Equinox. In the Tamil country to this day the current
notion of the common people is that a year begins with the month of
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Thai, which generally starts immediately after the winter solstice.The
Tamils consider as of greater importance and celebrate the first of Thai
more jubilantly and ceremoniously than the first of Mesham
(Gapb) or Chittirai, which passes almost unnoticed in the unsophisti-
cated rural-Tamilaham. The observance and celebration of the
beginning of Thai in all Tamil area may imply the retention of their im-
memorial reckoning of the new year from the close of the wiater solstice,
which corresponds with the spring in the western countries.

There is yet another point of difference between the time-reckoning
of the Tamils of yore and the Non-Tamils in India, that appears to be of
even deeper and more radical significance than the facts referred to
above. We are familiar with two ways of reckoning a day in all the
calendars governed by the astronomical system evolved in Aryan India
and in the civilized Europe. A day is reckoned from sunrise to sunrise
or from mid-night to mid-night. A day is of twenty-four hours by the
European reckoning, and of eight jamams each of seven and a half nali-
gais or of sixty naligais in all in the Indo-Aryan system. The Tamils in
the early age of the Tamil classics divided their day into six divisions as
against the eight jamams in the Sanskrit. The six diurnal subdivisions
of time are named in the Tamil literature as kalai (srZy — forenoon),
nanpakal (pairLse = mid-day), erpadu (et pur@ = afternoon), malai
(tor&v = evening), yamam or Nallira (wrmripth = mid-night) and vaikarai
(mavsen p = small hours of the night till dawn). This gives an even
period of ten naligais (srifens) for each of the six divisions, three by
day starting from the sunrise and three by night commencing from the
sunset. Buf the most startling fact appears to be that the early
Tamils reckoned their solar day from midday to midday. They did
not take the sunrise as a starting point for the day, as obviously the time
of sunrise as that of the sunset varied from month to month and even
daily. Naturally there was no positive means of measuring the point of
midnight either. The meridian on the contrary is always a constant and
certain factor to fix as the starting point for a standard day. And the
Tamils seem to have adopted therefore the unvarying meridian as the
natural starting point for a standard solar day. Numerous references in
the several poems of the classical period bear out this apparent truth.

L 1. Quuerarpddss gragaer s@srer,  (Kapilar—Aham. 158).
2. U@oe oy @ @IT p i (@ re
r@nrer urnSH s HBub GG,  (Auvai—Narrinai, 129).
3. eroaulipss .
2-TeT (LPTid el e 5R mrar
— (Piran—Sattanar—N arrinai, 68).
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(Pudampullan—Kurunthokai, 190).

giacd eurerin % @) m@ETer

&8s e QurifnG ser (Nalvettanar—Narrinai, 53).
o B @reded (pBia_er Bré
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(Kiranevyirriyar—Narrinai, 281).
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@) rafley alhsever Bupn  (Kollan Vennaganar—Narrinai, 285).
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auar@_er Quorfu (Marudan Ilanaganar—Narrinai, 290).
Y U STOHTHLD
LwaSwer s@EBTeT (Sokiranar—Narrinai, 319).
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Qurapgersgduye Quirdiur wr&sar
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or A8 mawan Qasd® Qu GFanbairs Ger _

@oieis s ere @)%rS Qger Aensii. (Mullaipattu, 50-58).
Lredaper s5EBTET Cur&lg geordaruim

ardwg s65 sZws Carl @ arderd@ (Nakkirar—Aham, 126).
G DILPILIE) LD 1) 8 i Gorr 10 fevpis g

o piBer GFapid yadmer m@erar  (Nakkirar—Aham, 141).
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(Nagankumaranar—Aham, 138).
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(Perumbanarruppadai, 11, 111-112),
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(Maduraikkanji, 11, 647-651).

veflw@e. Mer p LIr@. HEE® (Paranar—Aham, 125).
u@wenp Curflss urgy . sm@e (Narramanar—Aham, 92).
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(Perisattanar—Narrinai, 104).
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(Kollanalisi—Kurun, 145)..
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9. urel. uaref wrlerd endiSsGearear (Kapilar, Kurun, 142).
10. ool Cerdaflmmer Quifle Ll erp
vGeri Sehen UTE) . SHEEe

wrmE asslarGu gree Glopis * (Kapilar, Kurun, 355).
11. urey_s@m@aund Lsoib
Y®spCarerr & m.m 50 (Nakkirar—Aham, 58).

12. wer el wig ks UTE@L. HEIEH6 (Ilantevanar—Aham, 58).
13. Qu@Epss_p G- Yoo sBar Gurso
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YydomETy wifs0h Sbuds (Maduraikkanji, 11, 544-544).
14- wureyl’ Qarer - @6Eden w5, (Ibid. 1, 631).
15. e o @aflil verer s @il ureper (Nedunalvadai, 11, 11-12).

All these passages refer to the mid-night time in three several

phrases, s@mrer, yewrsrer andureysr. All these three phrases
literally mean half-day. These cannot possibly mean the middle of night
as such., Mid-night is always spoken of as nallirul (rssir@rﬂ@dr‘), vide :

Ban TW@h (LT LD AL Barah 1557 (Senkannanar—Narrinai, 122).

rerQorar wring Horen srpib @G
(Pudampullanar—Narrinai, 333).
werafl@er wrng Hew Qeveld wrdd@im
Qarler Qam&p esvEens wrs
(Maduraikkannanar, Kurun, 107).
The midnight as such is also called arai-irul
(Yerber or yarrey))
1 eroaudpisg
e re s Lpro wen s an@rrer
2 QegsFar aurdler ausgéy il
e_re)m pr wesrdaser s@GTer
3 w opp@&GL--g sr i eren s reler
s (Kudalur kilar—Puram, 229).

Both the phrases gyamruiser and pereflray mean identically the
middle of a night. gperaflrey is the antithesis of pairisd. por (nal)
signifies middle. Therefore pawriise means the middle s that is,
day-time ; and poreflre; means the middle or @)rey or night-time. The

other phrases s@srar, Lr@er and oensrgprer can neither literally nor
]



34 UNIVERSITY JOURNAL

semantieally suggest the middle of night-time as such. But we know
there is no mistaking the meaning of these phrases in all the passages in
the classics where they refer only to mid-night. The passage
yanrudlcr @ prar  clearly shows that both the phrases <gyan rudmeir
and 56 srer have been consciously used by the poet in the same context
in juxtaposition to express the two different concepts—half of the night
and half of the whole day. The poet obviously suggests by these expres-
sions in this passage that mid-night is both the middle of the night and
the middle of the solar day as reckoned in the calendar of the early
Tamils. The only possible explanation would be that in the age of the
classics the Tamil people considered midnight to be also the middle of
their full-day. They signified the day-time or the day-half of their
full-day by the word pakal s, as opposed to night time of their day
which they called @77 or @ray. (Vide the passage LIT (@)L 551 (% @)Lb
waguh  of Nakkirar cited above). Here he contrasts amge (night)
with” s "(day). But a whole day consisting both of night and day is

known by the name of srer (nal. ur@Eer means rGsreror half of
the day. So also yenrprer and 5@ prer mean half or the middle of a
day. The calling of the mid-night deliberately by phrases suggesting
conclusively that it was the middle of a day would be possible only with
the consciousness that it was exactly the half of the full day as reckoned
by the Tamil people of that age. It seems fairly certain,
therefore, that the Tamil people reckoned the time of their
solar day in times of yore from meridian to meridian, and
not from sunrise to sunrise. The innumerable excerpts cited
above would conclusively convince all unbiassed minds that this is the
only significance squaring with the language in which all the poets of
the early classical age refer to midnight. This is a phase and aspect of
an astronomical or astrological problem which deserves, in my opinion,
further study and more scientific investigation.
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fested, or their possession of qualities like number—may ‘apply “herd
also . 188

Moreover, since such objects may even be said to exist at this very
moment as ‘ things that have perished’ and ‘ things that are yet to be,’
what is the difficulty in stating that consciousness comes into contact
with them in the light of their having such a type of existence8® Just
as the eye comes into contact with the Dhruva and Sim&um&ral®
mandalas existing in vastly remote regions, even so, in regard
to entities existing at vastly remote periods of time, consciousness comes
into contact with qualities, such as Svayambhu existing at the begin-
ning and end of the kalpa (world epoch). Hence, there is nothing that
could run counter to everyday experience.l9!

Further, for the reason that they are manifested by consciousness,
things past and future, like knowledge and the knower,
cannot be considered to be beyond the reach of knowledge.

188. The illustration (drstanta) of number may be elaborated thus:—When
one says ‘There were four mangoes; three of them have been lost’ the No. 3 is
associated with non-existent objects.

189, The Bhatta Mimamsakas, according to whom wvyakti and jati are differ-
ent and non-different (bhedabheda), maintain that objects, past and future, exist
even now in the form of jati and that they may well be said to possess prakatya.
Similarly, it may be said that such objects have an existence of some sort. Once
that is admitted, it is easy to show that conscicusness may come into contact with
them. See Nyayasiddharjena, Buddhipariccheda, p. 267. Compare: ‘atitdnagatam
svariipatosti adhvabhedat dharmanam.’ Yoga-Sutra IV. 12 and Vacaspati Misra’s
commentary thereon and also the Vyéasa Bhagya.

190. The Hindu tradition has it that the Lord Narayana, in the form of the
celestial body, Siméuméra (also called Sisuméra), controls all the heavenly bodies,
and that he acts as their support from his abode in the heart of Sim$umara, and
that many of the devas dwell in the several organs of Sim$umara, (e.g. Agni,
Mahendra, Kasyapa and Dhruva shine forth, without ever setting, from the tail
region of SiSumira), and that whoever sees this celestial body gets rid of his de~

merits (pdpa). See the Vispu Purdna, Amsa II, ch. 9 and 12 and the Bhdagavata

puriana V Skanda.
191. In all probability, the proper reading is ndltkam rather than nalokam.

On either reading, the meaning is substantially the same.
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Moreover, (against the possible objection that if consciousness can get
into contact with objects far removed from us by vast stretches of space
and time, it must be in contact with those of intervening space and
time, it may be replied that) as consciousness moves with extreme rapid-
ity, the false impression arises that there is no awareness of
(objects existing in) the intervening space and time ; just as the false
belief arises, namely, that there is no apprehension of the contact
(of the point of light) with different points in space or its separation
therefrom—a contact and separation which proceeds in a definite

sequence and which resides in the circle {raced by the fire-brand
(alatacakra).

Besides, consciousness, proceeding outward having come into asso-
ciation with that form of the different senses, reasons (hetu) and impres-
sions (samskdras) which is invariably related to their respective objects,
gets into contact with those objects only which are respectively related
to these (i.e., the senses, ete.) ; just as the significatory potency of words,
such as the cow is related only to the universal aspect (of things), even
though on hearing a word, like the cow, an object constituted of univer-
sal and particular features presents itself in a single cognition ; or just
as the vedic injunction deals only with that aspect of the bhavana which
is unknown, having neglected the part already known.1?l2 Therefore,
here it is legitimate to maintain that consciousness proceeds through
the senses towards their respective objects. To this effect the Adorable

Krsna says, “It (the manas) forcibly drags consciousness along, even

as the wind drives the boat on water. 192 And Manu says, “ From

191a. For example, the injunction, ‘ dadhna juhoti’, aims at specifying the kind
of oblation to be offered at the Agnihotra, rather than at emphasising the need for

performing that homa, the necessity for the latter having been already learnt from
the other vidhi, ‘ agnihotram juhoti’,

192. Bh. Gitd. II 67.
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among the several senses even if one sense organ were to proceed out-
ward, thereupon the person’s knowledge also would move outward,
even as water would flow from the hole found in the leather-bag.”193
The objection raised—mnamely, how can consciousness, which is a
quality, proceed elsewhere, leaving its substrate ?—is hardly reasonable ;
for it has not been maintained that it leaves its substrate. Conscious-
ness proceeds hither and thither by way of the senses without ever
leaving the self. That its reunion (with the self) would become impossi-
ble, were it to lose contact therewith has been set forth in the (Nydya-

tattva) Sastra.

(It could even be shown that qualities may leave their substrate
and proceed elsewhere ; for) qualities, such as, sound, odour, the rays of .
the sun and the lustre of the gem are found to be endowed with move-
ment and to leave their substrate. Indeed, sound ($abda) is exceedingly
subtle and elemental, and has the quality of proceeding to long distances.

A possible objection is the following—sabda (sound) is all-perva-
sive, like ether ; but, with the aid of dhvani (vibration) which helps to
reveal it, it appears as if it dwells in a particular place, and as if it moves
about. And it may be put in syllogistic form thus—=$abda is all-perva-
sive ; for, like the magnitude of ether, sound, while residing in one sub-
stance, is the quality of ether. (We reply) ‘not so’; because $abda is
not a quality of ether. It really belongs to the air in motion (viyu) ;
for, like touch (sparéa) which pertains to the air in motion (vayu),
éabda invariably originates along with vayu. Any quality which

193. Manusmrti II 99.
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invariably originates along with a given substance must necessarily be
considered to be a quality of that substance alone ; even as colour and
the like, which invariably originate along with a substance are treated
as its qualities. And sound invariably originates along with vayu ; in
as much as both invariably originate together from the contact of the
drum-stck with the drum or from the separation of the parts of the
bamboo caused by its splitting.

Besides, sabda does originate, for, like smell, it is grasped by the
senses and is also a quality. Moreover, it is created by human activity ;
for, like conjunction and so on, it is apprehended only after such activity
has taken place. Nor can it be fancied that human effort and the like
are merely aids to the manifestation of sound ; for that would go against
the principle of economy (of thought). Indeed, rather than assuming
that they are the cause of the manifestation of sound, to postulate
that they are the causes of sound itself is to have the advantage of
economy (of thought). Whatever serves as a manifester reveals simul-
taneously everything which resides in one place and is graspable by a
single sense organ ; for example, the lamp manifests everything existing
at an identical place, namely, the number, size, etc., and vessels, like the

water-pol. In as much as the air in motion produced by the conjunction
and disjunction of the palate and the like is not of such a nature, it can-
not be a factor for manifesting sound.

He who maintains that sound is eternal cannot give a reason for cer-
tain sounds being manifested while other sounds are not ; because sound
dwells in partless ether and is the object of the auditory sense. It has
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already been pointed out that when the locality (in which objects are
apprehended) is one and when the apprehending organ is single, the
manifester also must be unitary. Since, in the present case the mani-
fester is not unitary, the vayu originating from human effort must be the
cause (and not the manifester) of sound. That is why a multiplicity of
sounds has to be admitted, each act of pronunciation producing a distinct
sound. Because what is once produced cannot be created again, and
because there is diversity in the complete sets of causal factors, the multi-
plicity of sounds arising from different acts of pronunciation must be
admitted. Besides, how can qualities which are known te exist simul-
taneously in sounds (varna), such as ga—qualities, such as that of
possessing the principal accent and the secondary accent, and that of
being long and short—fail to differentiate their substrates ? (It cannot
be urged that the recognition, namely, ‘This is the self-same sound
which was met with before ’ points to the identity of the sound and also to
its eternity ; for) even this recognition is based on the similarity arising
from the source being identical and not on the identity of the sounds
themselves ; even as the recognition of the flame (as self-identical is
based on the similarity of the flame-series, and not on identity). The
reasons which prove sound to be diverse have already been adduced.
The following objection may now be raised : —(The upshot of the
discussion is) prakade is either the conjunction of consciousness (with
the object) or some peculiar property resulting from this (conjunction).
But in regard to the manifestation of consciousness neither of these
alternatives holds; for relation always pre-supposes difference (in the
relata. Therefore, consciousness cannot enter into relation with consci-
ousness). This conjunction with consciousness cannot occur to the soul
either ; for the latter is the substrate of the quality, namely, conscious-
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ness. In fact, the relation between the attribute and its substrate is not
the relation of samyoga (conjunction) ; but really, it is semaviya
(inherence); for it is of the nature of the relation existing between
inseparable entities. Samyoga (conjunction), on the contrary, is either
the coming into relation of two objects well-known to be disparate—a
relation dependent upon activity, or the closely contiguous existence of

the aforesaid objects, which do not stand to each other in the relation of
cause and effect.

(In order to obviate this difficulty), if prakasa is taken either as one
of these relations, namely, conjunction or inherence of consciousness
with objects or any one of the other possible relations of consciousness
to objects, then the defects of (such a definition) being too narrow
(avyapti) or too broad (ativydpti) may be cited, according to the circums

stances of each case, in respect of the knower, knowledge, the known, thé
body and the senses.

The admission of prakasa as a separate entity, having been effective-
ly discredited by non-perception (anupalabdhi), does not call forth any
other adverse comment, Therefore, it is but proper to admit the follow-
ing—that entity concerning which there arises knowledge capable of ini-

tiating a thought and discussion of it may be spoken of as being
manifested.

As the tendency to initiate thought and discussion regarding all these
three (ie., knowledge, the knower and the known) is an essential fea-
ture of consciousness, the diversity in the manner in which the cause
(ie., consciousness) operates (in these three cases) cannot be raised as

an objection, It cannot be asked why such and such a nature belongs to
such and such an object,
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If so (i.e., if the tendency to initiate thought and discussion regard-
ing all the three is an essential quality of knowledge, the difficulty raised
on p. 128, namely, How can knowledge which is inherent in the soul gene-
rate in the object, which is unrelated to it, a prakdse or discussion?) may
be sought to be overcome by the suggestion that knowledge may, with
the aid of various operating causes (such as the senses), be responsible
for vyavahdra concerning the object, even though the latter be devoid of
any relation (to consciousness), whether it be conjunction (samyoga) or
inherence (samaviyae). (To this it is replied) it has already been shown
(vide p. 128) that an entity does not enter on its own activities by
depending on its efficient cause.

If the term prakdse were to signify knowledge conducive to thought
and discussion (vyavahdrdnuguna samvedana), then, the diversity in
the significance (pravrttinimittabheda) suggested by this term cannot be
got over. If the expression vyavahdranuguna samvedana is taken as a
bahuwvrihi compound (i.e., if it denotes ‘ that which possesses knowledge
conducive to vyavehdra), prakdsa would have to be denied to conscious-
ness ; for there is no knowledge (which this knowledge may be said
to possess). If the expression is taken as a karmadhdraye compound
(i.e., if it denotes ‘the character of being knowledge conducive to
vyavahara), prakasa would have to be denied to the knower and the
known ; for they do not possess the character of being knowledge. And
the character of being conducive to the starting of an action is to be
ascertained from the action itself; but, prior to an action there is the
knowledge (prakdsa) that the object concerning which there is activity)
is already cognised and that there is discussion concerning the same.
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If so, what is the significance of the term prakdéa'te (shines
forth) ? Indeed, we do not know of a prakdse which exists in common
in the knower, the known and knowledge, and which has the same form
in all these three, and about which no objection could be raised. (To
this) it is replied.—evidently, you are not acquainted with the Pratha-
madhikarana of Nydyatattva. While pointing out therein that remem-
brance arises only in the event of there being experience, it has b?en
clearly stated by the author (Nathamuni) that prakd$e means not being
remote (adératvam i.e., nearness) from experience, a nearness which
is the cause of smrti (remembrance).1%4 It amounts to this, namely,
that prakasa means not being remote (adiira) from experience.

(The objector may ask :) What is meant by adira ? Does it mean

‘ different from’ or ¢ opposed to’ or ‘the absence of’ that which is re-

mote ? Again, is adiiratva (not being remote) a qualification (visésana)
or an upalaksana.l®s If it is a

qualification (vi$ésana) in each of the three
alternatives alike, the consciousness of prakasa will invariably be preced-
ed by the awareness of not being remote from experience. But, as a
matter of fact, it is not so. If it is an upalaksana, what other nature pra-
kasa possesses besides this upaleksana must be pointed out. But it has
been said that

this nature is not apprehended: (To this) it is replied,
‘ Enough of this misplaced excitement ’.

194. The gualification ‘ the cau
nition of prakaga. Otherwise, all o
have to possess prakasa. In actual

are within the focus of attention,
clearly,

ses of smrti’ is purposely included in this defi-
bjects which are presented to experience would
fact, that is not the case. Though several objects
all of them cannot be said to be manifested ; for,
we are not interested in them all. Hence, only those objects which fall
within the range of experience leading to remembrance, that can be said to DPossess

prakdsa. Compare ° pathi gacchatah késthalost:‘adunanotpattyé kasthalogtadisu satopi-
anubhavadiiratvasya prakasapadirthatvabhavs

195. Upalaksana is g characteristic
already known to possess other aspects,
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Let anubhavadira mean either ¢ different from that which is remote
from experience’ or ‘ opposed to that which is remote from experience ’.
And to be manifest is to be different from that which is remote from
experience or fo be opposed to that which is remote from experience.1%6
Why has all this prattle been indulged in ?

Like external illumination, even the cognition ‘It is manifested’ is
no other than the awareness of the nature of knowledge and of the object
connected thereto—a nature opposed to that of being remote from con-
sciousness. There also the thought and reference ‘It shines’, arising in
respect of the rays of light and the regions of space wherein they pervade,
are based on the quality of not being remote from light. Just as, in the one
case, the dispelling of darkness is due to the quality of not being remote
from light, here also the dispelling of ignorance is due to the quality of
not being remote from consciousness. That is why at a subsequent time
recollection of the object known as also of the knowledge itself arises.
There being no room for the question as to the precise nature of the
relation of consciousness (i.e., whether it is samavaya or samyoga), it
follows that the question raised is one that ought not to have been asked
at all.

Besides, samyoga is merely close contiguity, which in its turn, is
synonymous with nairantarya (not being separated by intervening space).
And it is only this semyoga, which obtains between inseparable (ayuta-
siddha) objects of which one is self-dependent and the other dependent,

196. This verse is quoted in Nydyasiddhafijana. In his tikd on Nyayasiddhasi~
jana, Rangaramanuja interprets prakasatvam as prakasamanatvam. Our translation,
is based on this interpretation. He also suggesis the emendation ‘prakasotra’.

It must be understood that the definition of prakasa set forth in this stanza
applies only to the prakasa residing in objects perceived by the senses, and not to
that found in objects inferred or to that residing in knowledge itself.
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that is referred to by the technical term samaviye in the system of the
VaiSesikas ; hence, the question whether the relation of consciousness
with objects is samyoga or samaviya, proceeding as it does on the
assumption that samavdye is a separate entity, does not arise. In the
section, dealing with relation (sembandavimarsa),197 we will presently

show how inherence (samavdya) could be brought under conjunction
(samyoga) .

Or, prakase may be understood in a different sense as denoting the
capacity to initiate thought and discussion—a capacity dependent upon
the quality of not being remote from consciousness. Even when its
causal conditions are present in their entirety, either on account of the
presence of obstructing factors, or on account of the absence of the capa-
city for being manifested, prakdsa does not arise in the other qualities
of the soul (besides its consciousness), such as being all-pervasive and
being unattached, and in the body, senses and the like ; just as the colour,
taste and the like of the water of the Jamna, which is in contact with
the eye, are not manifested. Hence, for the reasons mentioned above,
the self has consciousness for its structure and consciousness for its
nature. The self cognises the rest with the aid of the senses.

Even the charge levelled against us, namely, that consciousness,
being a special quality of the soul, must, on the analogy of pleasure
(sukha) and the like, be an occasional quality proceeds from complete
ignorance of the true nature of qualities. For the qualities which are

197. The section dealing with the relation of the finite soul to the Infinite Self
is included in the portions of Atmasiddhi lost. Already,

ence has been made to this section. Vide p. 55.

on an earlier occasion refer-
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dependent upon the very being of anything will last as long as their sub-
strate lasts; but the knowledge of pleasure and pain is not dependent
in this manner upon the very being of the self. It has already been
shown how consciousness is responsible for the self being what it is.1%8
Pleasure and pain, on the contrary, are not the qualities of the self ;199
for they then have been shown to be no other than the flourishing or
decaying state of the senses (vide p. 89). This point will be further
elaborated when establishing that the soul is in its essential nature bliss-
ful, a fact signified in) the last word2® (i.e., svatassuki, occurring in the
stanza commencing with ¢ dehendriyamana prana). Hence, the defect of

not possessing the sidhana (means of inference) vitiates the illustrative
example.

Desire and aversion also 201 are the different states of manas and
are not the direct qualities of the self. Indeed, it is learnt from the serip-
ture : “ Desire, will, doubt, faith, steadfastness, lack of steadfastness, con-
tempt, conjecture (dhih), fear—all this is truly manas 202 This fact has
also been stated in the Gitd in the verse commencing with the words,

198. This text has been quoted by Vedanta Desika in his Nydyasiddhafijana.
Rangaramanuja interprets it thus—jfiinamatmatve upadhih prayojakamityarthah.
Tataca yavaiprayojyam prayojakavasthindvasyambhavat bodhasya svdbhavikat-
vadi siddhyati iti bhavah”. See Nyayasiddhdiijana, Buddhipariccheda p. 238.

199. Surely, this is not his final view on the matter ; for in a subsequent pas-
sage he declares that certainty, doubt, pleasure and pain are forms of knowledge,
and consequently, qualities of the self. Here, either he defends a view other than
his own or shows off his competency to prove any position (vaibhavavida). See
note 144 on p. 90.

200. See note 143 on p. 90. . . .
201. When pleasure and pain are shown to be defective as illustrative

examples, one may cite desire and aversion instead. Here it is shown that the latter
fare no better, for they too are equally liable to be charged with the defect of not
possessing the sidhana.

202. Brhk. up. I v. 3 and Maitri up. VI 30.
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“ Desire, aversion, pleasure, pain.”’2%3 As the expression cetandadhrtih
(occurring in this stanza) is one word, it is the definition of ksetra
(body). The body is, in fact, the collection (of the primal elements)
which is supported by consciousness.20¢4 It amounts to stating that the
body is what enters on its activities only with the aid of consciousness
appropriate thereto. That is why descriptions such as the following are

found in the Antarydmi Brahmana— “ . . . for whom the earth is body
. . . for whom the water is body . . . for whom the soul is body. . .”’205
Such descriptions are met with in the purdna also—* All these consti-

tute His body 7206

(The upanisadic passage quoted above reckons dhth, which is obvi-
ously a quality of the soul, as one among the properties not belonging to
the soul. Hence, the objector asks) what is meant by dhih (in that
text) ? (The reply is) it means conjecture (utpreksd), and does not
have knowledge for its significance. For in the same upanisad it has
been declared that knowledge is an essential quality of the soul. In-
deed, the scriptural texts assert.—‘ There is no cessation of the know-
ing of a knower. (because of his imperishability) ” ;207 “ There can be no

203. How, it may be asked, does this verse from the Gits declaring that desire
and aversion constitute the ksetra bear testimony to the view that they are the
qualities of manas ? Possibly the author thinks that once this verse excludes the
possibility of their being the qualities of the self. it could be shown, on the strength
of the Brhadaranyaka text, ‘ elat sarvam mana eva ’, that they belong to manas.

204. Analysing the expression cetanadhrtih into cetanayd dhrtih, Yamunicirya
arrives at the meaning ‘a collection supported by consciousness’ But in the
Gite Bhasya, Ramanuja splits it into cetanasya adhrtih and interprets it to mean ‘a
collocation which has sprung up as the seat of the soul (who enjoys pleasure and
pain, and who seeks worldly experience or liberation therefrom) °. On either in-
terpretation, cetanddhrtih denotes only the body.

205. Brh. up. ITI, vii.

206. Vignpu Purdna, I, 22, 86.

yani mirtanyamartani yanyatranyatra va kvacit i
santi vai vastujatani tani sarvani tadvapuh. ||

207. Brh. up. IV, iii, 30,
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cessation of the seeing of a seer, because of his imperishability.”2%8 This
scriptural text, which establishes that there can be no destruction of
knowledge for the very reason that the knower is imperishable, indi-
cates that knowledge is dependent upon the very being of the knower.

It is not right to contend that (in the text in question) the seer
(drastd) is taken as a qualification of seemg (drsti), ie., it is not right
to interpret the text thus—* There can be no destruction of seeing which
is no other than the seer’); because, in that event, there would be im-
propriety in the use of the masculine gender, and because the hetu would
come to be identical with the sadhya (i.e., there would be no hetu worth
the name).209

Even if the term drsti aims at revealing the very essence of the soul,
the charge of there being no hetu is unanswerable.210 Moreover, it
would amount to the abandoning of your position. It is but right to
adduce as hetu the proposition that the soul is eternal—a proposition
established by several incontrovertible arguments and supported by
the sAstras. When an object exists, whatever depends upon
the very being of that object cannot but exist; even as
yellowness or light cannot but exist when gold or the lamp
exists. Therefore, this is the true meaning (of the text under considera-
tion) —at no time, whether in the state of worldly existence or that of re-
lease is there cessation of knowledge, which is an essential feature of
the soul, and which, as a result of its diverse forms of relation with dif-

208. Brh. up. IV, iii, 23.

209. Two difficulties stand in the way of taking drastd as a qualification of drsti-
(i) If drastda were to qualify drsti, both the words must be in the same gender ; but
drastd is masculine, while drsti is feminine. (ii) Again, on this interpretation, the
text would mean—° There can be no destruction of seeing which is no other than
the seer because it does not perish” Clearly, it is vitiated by petitio principii.

210. If the term drsti, whose gender does not vary in accordance with that of
the object which it qualifies (niyatalinga), is taken as an adjective qualifying
drastd, the grammatical difficulty may be got over ; but the fallacy of petitio prin-
cipii still remains.
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ferent objects, external and internal, acquires different names, such as
seeing, smelling, tasting, speaking, hearing, reflecting, touching and con-
ceiving, and which shines of its own accord. (The scriptures declare):
“Just as a lump of salt, without any distinction of parts, whether they
be not-inner or (they be) not-outer2!! is filled right through with the
same taste, even so this soul, right through, without any distinction of
parts, is constituted of knowledge (prajfianaghana); . . . by his own
luminosity, by his own light ;212 «Q King ”, said he, “this atman is
self-Juminous ”.218 The Chandogas say that even in the state of release
“The seer sees neither death nor sickness, nor the evil in the world.
Verily, the seer perceives all.”214; “ The jiva enjoys . . . not thinking
of the body cast behind in the midst of his kin ?215; “ He who, with the
aid of manas, the celestial eye, experiences all enjoyments and feels
joyous ”216  And other texts like the following—*“ The purusa does
know things, but he fails to know what he ought to under-
stand —which declare that even in the state when all the
senses are destroyed knowledge belongs to the soul, strongly
affirm that knowledge is an essential quality of the soul. Statements
like the following are found in the puranas also.— The soul is constitu-

211. Brh. up. VII, v, 13. This text enumerates the parts of the lump of salt

in this negative fashion for two reasons :~—(1) If the positive mode of expression,
Viz., inner and outer parts, were used, parts in the middle region would be left out.
The negative expressions secure exhaustion. (2) Again, as the soul is niravayava

(partless), the analogy of the lump of salt would be in order only if it uses the
negative expressions.

212, Brh. up. VI, iii, 9.

213. Brh. up. VI, iii, 6.

214. Chand. up. VII, xxvi, 2.
215. Chand. up. VIII, xii, 3.
216. Chand. up. VIII, xii, 5. .
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ted of bliss and jfiana, and is undefiled.”217 Passages such as the follow-
ing are found in the itihasas—"“It (the soul), is the light of all lights.”
The revered Saunaka says, “ Just as the lustre of the gem is not created
by cleansing it of its impurities, even so knowledge (which is the
very essence of the soul) is not created by the shedding of imperfections.
Again, water or space is not created by the digging of a well. Only that
which has all along existed is rendered manifest. How can the non-
existent ever come into being ? Likewise, qualities, such as jiana, are
not created but only manifested by the destruction of evil gualities
(heyaguna) ; for, in truth, they are the eternal qualities of the soul ”.218
For this very reason the Sutrakara says, “.That is why (the individual
soul is) a knower 7.219 The usage of the different expressions, doubt
(saméaya) and certainty (niscaya) and the like,220 has reference either
to the different relations of objects to consciousness, which has thus been
shown to be the essence of the soul, or to the consciousness that has
entered into those relations.22! Indeed, cerainty is the close conjunction
of consciousness with a single object. Loose conjunction of the same

217. Vispu-Purana, VI, vii, 22.

218, Visnudharmottara 104. 55-57. Compare Veddnta-siitra—sampadyavir-
bhavassvena $abdat. IV, iv. L.

219. Vedanta-sutre IL iii. 19.

220. ‘ And the like’ includes pleasure and pain.

221. One does not usually speak of conjunction of objects with consciousness
as being either doubtful or certain. On the contrary, it is knowledge that is des-
cribed as being either doubtful or certain. Hence the second alternative. See Ranga-
ramanuja’s tikd on Nydyaesiddhdijona, p. 274,
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with several objects simultaneously constitutes doubt.222 The conjunc-
tion following from impressions of previous knowledge (jfianavasand)
constitutes recollection (smrti) ; and so on with the rest. It has already
been stated that what is called knowledge is the conjunction of the ob-
ject with consciousness which is an attribute of the soul.

It cannot be said that since conjunction exists in both (the object
and consciousness), the object also would have to be considered the
knower. For conjunction with the object is not met with in the object
itself. Indeed, the object is in conjunction with consciousness, as with
external light. Although illumination is only relation with light, the
source of light alone, such as the sun, rather than the pot and the like
is considered to be the manifester. If it be suggested that in as much as
light is dependent upon the sun, the latter alone is considered the pos-
sessor of this quality (light) and that the manifestation of
other objects is due to the conjunction with this quality,
(we reply) if that be so, in the present case also, the description
‘He knows’ legitimately applies only to the self who gets into contact
with objects through the aid of consciousness, in as much as the latter is
his quality. From all this it has to be concluded that the soul has cer-
tainly consciousness for its essential nature, and is aware of itself at all

* Drdhasamyogah saméayah is the reading found in all manuscripts and printed
books. The correct reading is adrdha samyogah samsayah. See Nydya Parisuddhi,
Memorial Edition, page 30.

222. When we are in doubt as to whether the distant object is a post or a per-
son, consciousness is in conjunction with two objects—the post and the person. As
two mutually contradictory presentations cannot be given simultaneously in a single
cognition, some maintain that in the state of doubt there are really two cognitions ;
and that these arise in such a quick succession that they appear to be almost simul-
taneous. On this view, the conjunction of consciousness with the object is adrdha
(unsteady). Even on the view that in the state of doubt there is but a single cogni-
tion presenting two objects simultaneously, the conjunction of consciousness with the
objects may be characterised as adrdha. Here adrdhasamyoga will mean ° conjunc~
tion involving mutual contradiction’. See Nydya-Parisuddhi, Memorial edition, p. 30.
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times; and that in regard to other objects (besides itself), owing to
various causal conditions, it has to be said ‘He knows’, ‘He does not
know’.

Although the soul shines forth as having consciousness for its
essential nature, yet, like the fish which moves about in the deep lake
or the milk mingled with water, the soul does not shine forth clearly and
distinctly. That is why the several arguments which have been
advanced by the teachers of old, and which are consistent with the
reasons employed for demonstrating the true nature of the soul, and the
scriptural texts are held in esteem. Not deriving any satisfaction from
these, (for, after all, they could only lead to paroksa jfidna), persons
who have got rid of the veiling obscurities and evils by the practice of
yama (restraint)niyama (discipline)and other means of yoga®?3 endeav-
our to secure immediate knowledge (aparoksa jfidna) of the distinctness
of the self from everything other than itself—a knowledge which arises
from (1) the removal of impurities, such as, tamas and rajas, by the
process of purification by fire (pufapikea), in other words, by the practice
of mental control, and (ii) the predominance of the sattva quality.
Since the fact that this immediate knowledge arises at the culmination of
the highest stage of concentration is not called in question by any of the
rival disputants, no attempt is here made to establish it. Thus, with the

-

223. Yama (restraint), niyama (discipline), asana (posture), praniyama (con-
trol of breath), pratydhara (withdrawal of senses from their objects), dharana-
(concentration), dhyadna (meditation), and samadhi (realisation), constitute
the eightfold (astdinga) of yoga. Of these, the first, namely, yama signifies non-
/injury (ahimsi), truth-speaking (satya), abstinence from stealing (asteya), brahma-
carya and giving up of possessions (aparigraha). Niyama denotes the cultivation of
virtues, such as, purity (sauca), contentment (sarntosa), fortitude (tapas), study
(svadhyaya), and devotion to God (Iévara-pranidhana). See Yoga-satre II, 28-32.
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aid of scriptural testimony, inference and perception resulting from the
practice of yoga, the soul which is in itself self-luminous, is manifested
more clearly and explicitly.

INQUIRY INTO THE DURATION OF THE SOUL
The Buddhistic View

33. Henceforth, the inquiry into the duration of the soul may be
taken up. Maintaining that momentariness follows from the very fact of
existence, and holding (also) that the root cause of all miseries is only
the belief that the soul is eternal, the followers of the Buddhistie
doctrines assert that the soul is momentary ; and their argument is as
follows : —Whatever exists is momentary ; the soul exists ; (and, there-
fore, it is momentary). Should it be asked how momentariness follows
from the mere fact of existence, (it may be replied) ‘because existence
cannot be attributed to what is not momentary’. Since it is impossible
to attribute existence to what cannot lead to fruitful activity, not even
that of being the object of the comprehension of the Omniscient Being,
the existence of objects is no other than the quality of leading to fruitful
activity. And this (fruitful activity) is invariably associated only with
momentariness ; since it cannot be met with in that which is not moment-
ary ; for herein its invariable associates, namely, action all at once and
action in a successive series, are absent.
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How could these, viz., action all at once and action in a successive
series, be regarded as being associated with fruitful activity ? How,
again, could they be said to be absent from what is not momentary ?
(It is replied) ¢ Well, listen (to what follows)’. Objects may be said to
bring about fruitful activity in one of two ways, either all at once or in
a succession and there is no other possibility. In the case of these two
(alternatives), as in that of being and not-being, if one is absent, the
other is bound to exist ; hence in the matter of objects generating fruitful
activity, there could be no third possibility ; therefore, fruitful activity
is invariably associated with action, successive or non-successive. And
activity taking place all at once, and action that is successive cannot be
met with in what is not momentary. . . . . . . .

#* #* #* * *
* #* * #* *

All the manuscripts examined are incomplete and end here abruptly.
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University Notes

The Ninth Founder’s Day was celebrated on the 30th September,
1937, when Mr. N. S. Subba Rao, M.A. (Cantab.), Bar-at-Law, Vice-
Chancellor, Mysore University, delivered the Address.

* L] * *®

UNIVERSITY UNION.

The New Hall of the University Union was opened by Mr. N. S.
Subba Rao on 1st October, 1937. Next he unveiled the portrait of
Gokhale, the illustrious founder of the Servants of India Society, after
whom the Hall was named.

#* ¥ * *

Mr. T. S. Raghavan, M.A., who went to England as a Research
Fellow of this University has joined duty after obtaining the Ph.D.
Degree of the London University.

* * * *



Reviews

Laboratory Manual of Organic Chemistry. By B. B. Dey and M. V. S.
Raman. (G. S. and Sons, Mount Road, Madras), 1937. Price, Rs. 7.

It is not often that good books in science are written in India and the
book under review forms a notable exception. Dr. Dey has been a
well known teacher of Organic Chemistry in South India for nearly
twenty years and it is no surprise, therefore, to see a good book on
practical methods of Organic Chemistry born out of his experience
during a number of years, published.

The book is divided into two parts, the second part being intended
for the use of the more advanced student. As the authors remark in
the preface, their book is an attempt at giving the student information
both in qualitative analysis and preparative chemistry in one publica-
tion. This work is well performed, although it cannot naturally replace
standard books in either of these subjects.

Special mention should be made of the excellent get-up of the publi-
cation.

K.AN.

The Indian Tariff Policy with Special Reference to Sugar Protection.—
By Bhasker N. Adarkar. Pages 161. Price Rs. 3.

The main thesis of this well brought out little book is that protec-
tion does not increase national income. The author cites the instance
of the sugar industry in his support. Mr. Adarkar is a free-trader. He
attacks the conception of constant exports assumed by Harrod and
examines the problem of the sugar industry in India in the light of
Keynes’ ideas of protection and unemployment as propounded in his
epoch-making ‘ General Theory’. But it has to be borne in mind that
Mr. Keynes upto 1923 believed that the claim of protection to cure un-
employment involves the protectionist fallacy in its grossest and crudest
form ; while he himself in his ¢ General Theory ’ accepts the protection-
ist theory with certain reservations. Keynes’ contention that the res-
t?iction of imports will not increase home employment has been ques-
tioned even in his own country. Classical economists have always held
st?ongly the view that tariffs lead to increased unemployment even
within a short period. Turning to the Indian Sugar Industry Mr. Adar-
kar has nowhere suceeded in disproving the claims of men like Sir T,
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Vijiaraghavachariar that Protection has led to increased employment in

the Sugar industry in India. (Vide speech of Sir Vijiaraghavachariar
on July 16, 1936 at the Annamalai University).

The author presents us with the trade figures for Java and would
have us believe that as our exports to that country have fallen due to
our restriction of imports, protection would have an unfavourable effect
on_our balance of trade. Apart from the dangers of laying over much of
emphasis on figures of foreign trade of a country like India with a vast
potential internal market, it must be pointed out that it is fallacious to
argue the effect of a policy by taking figures relating to a single country.
Our foreign trade must be reviewed as a whole and the general reduc-
tion in foreign trade throughout the world in a period of acute depression
must also be taken into account. But more important than these is the
change in the very character and contents of our foreign trade in recent
years. We have maintained a favourable balance of trade, if not with
Java, with all the countries taken as a whole, even though it is at the
expense of a huge export of specie. It is acknowledged by eminent
economists like Joan Robinson that a tariff has a favourable effect upon
the terms of trade, and that in certain circumstances it may even be used
as an expedient for increasing the balance of trade.

Again, the author maintains that protection has failed to be of much
assistance to the Indian agriculturist. But on this point, the benefit to
the agriculturist must be assessed not in terms of merely what the culti-
vator is realising from year to year under protection, but what he would
have got if he had continued cultivating the traditional food crops. But
even in the matter of cane it is not proved by the author that measures
taken to secure to the cultivator in the absolute sense a more remunera-
tive price have not been of benefit.

These are certain obvious inconsitencies in the thesis to which the
reader is unable to reconcile himself. In criticising Barret Whale, he
says “ protection results in reduction of exports due not to a change in
the conditions of supply but to a change in the conditions of demand.”
But it may be due to the latter also. For, in the very next statement he
quotes with approval from Keynes that “ The increased domestic level
of costs will begin to react unfavourably on the balance of trade ete.”
Again, starting as an out and out free trader, with his major premise
that even the reservations laid down by Keynes for a policy of protec-
tion do not apply to India, he finds no hesitation to admit that protection
is quite all right when the Macmillan Committee recommends it in a
certain form. As his thesis advances, when he comes down to concrete
things he is more and more inclined to condemn the “high nature” of
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Sugar duties rather than protection as such. He says that “A moderate
level of protection might have secured these results” (page 115).

In such admissions his original thesis, drawn up by patient analysis
stands glaringly contradicted. Nor can we follow his argument when he
says “The people who are newly employed under the protectionist
regime were not living on unemployment relief financed by taxation, but
on loans from the moneylenders. Thus a good part of the earnings of
the new industry may not be additional income at all.” Does not the
rate of spending by the community get reduced and will not that have
the effect of increasing investments ? Still again, on another place after
denouncing tariffs as an effective remedy for unemployment, he wants
us to accept that it is not the proper remedy for unemployment even
though it could effect it.

Mr. Adarkar takes economists like Vakil, Munshi, Wadia and Joshi
roundly to task with vehemence for their plea for the rapid industriali-
sation of India through a consistent tariff policy. For him industrialisa-
tion is apparently an “extraneous object, not coming within the sphere
of ‘pure economies’”. They are advocating methods which are “not only
ineffective but harmful”. Lost in the meshes of the analytic economic
web he has woven, Mr. Adarkar fails to notice the beacon lights of the
truth of economic history. He has not put himself the question : “ What
would become of us in the absence of a fostered industrialism ? 7. He
has forgotten what tremendous progress countries like U.S.A. and
Germany registered under the aegis of Protection. His conclusion is that
the Problem of Sugar industry is essentially one of research. No doubt,
“we agree that our manufacturers have been very slack in this respeect,
and no doubt this is partly due to the fact that cane cultivation is exten-
sive in an area which is not so tropically situated as Bombay or Madras.
If it is only the object of the book to bring home to Sugar manufacturers
the duty they have neglected, and the responsibility that lies on their
shoulders for prospering at the expense of millions of consumers, we
have no quarrel with the author. But that is altogether a different thesis.

“What a grain of theory can teach, mountains of facts cannot,” re-
marks the author. But it is facts that determine theories and conditions
which generate doctrines. Long period analyses are useful only in so
far as long period tendencies reveal themselves in the statistics along
with the short period movements. But as our eminent author says “in

the long period, we are all dead”. The success of a theory is the best
criterion of its soundness.

B. V. NARAYANASWAMY,
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