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g JAPID adjustments are now taking place in the financial organiza-
tions of all federations. The original distribution of functions
and of sources of revenue between the general and regional

governments was largely a matter of historical accident and has to be

continuously adapted to changing social and economic conditions.

Upto the present century, the sphere of government had been limited.

Federal and State governments had limited functions and utilised

sources of revenue which were fairly separate. The scope of Govern-

ment now has everywhere expanded and the original division of
functions and resources has been characterized as belonging to the

“horse and buggy period”. With expansion of functions, general

governments began to encroach upon the tax ‘preserves’ of the

regional governments and the regional governments in turn have been
faced with a growing maladjustment batween resources and functions.

In all federations the tendency has been for the general govern-
ment to expand its powers at the expense of the States and in no
sphere is this more manifest than in the ficld of finance. Some of the
more important factors responsible for this development may be
noted. In the first place, war aund preparation for war have been
obvious reasons for the expansion of the economic power of the
general governments. Seligman has pointed out that war has been
the root cause of the growth of the economic power of the federal

1 A course of three lectures delivered at the Annamalai University.
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governments. War leads to central control over resources, which is
seldom relinquished at the termination of war. This may be
ilustrated by reference to the first and second world wars. In
Switzerland by the Constitution of 1848 only customs duties were
allotted to the Federal Government. To meet the increased
expenditure on account of the outbreak of the war in 1914,
constitutional amendments were passed authorizing the Federal
Government to enter the field of direct taxation. By the constitu-
tional amendments of 1915 and 1919, taxation of incomes, property
and profits was resorted to by the Federal Government. By another
amendment in 1917, a tax on securities and insurance premiums was
imposed by the Iederal Government. In 1938 to meet increased
defence expenditure, an amendment to the constitution authorized
federal taxes on war profits, ineome and capital and a tax on beer.
In Australin  before the first world war, the Commonwealth
Government had not entered the income-tax field. Under the strain
of war, an estate duty was imposed in 1914 and an income-tax in 1915,
The States which had entered the income-tax field earlier than the
Comnionwealth Government begon to compete with the latter. In 1041
there were in existence 11 separate State taxes on income levied by
the six States. 'The increased expenditure consequent on the second
world war made the Commonwealth Government to propose to the
States that they should vacate the income-tax field in return for
grants from the Commonwealth. When the States rejected the proposal,
the Commonwealth Government passed four Acts, the first of which
iruposed a uniform Commonwealth income-tax at rates high enough to
bring iu as much revenue as the former Commonwealth and State
taxes combined ; the second Act made provision for payment of grants
to any State which did not collect income-tax; equal to the average
amount of its own income-tax collections during the first two financial
years of the war; the third Act gave priority to the Commonwealth
over payments due to the States by way of income-tax ; and the fourth
entitled the Commonwealth to take over the State income—tax

organisation. Tour States,-Victoria, Queensland, South Australia and

Western  Australia-challenged the validity of the Commonwealth’s

legislation ; but the High Court of Australia in 1942 upheld its validity.
The judgment of the High Court is regarded as of the greatest signi-
ticance as " it has had and will continue to have a far-reachine ef;?ect:
on Commonwealth -State tinancial relations! . It has been mai?]tained

that the Commonwealth Government could not have raised the funds

required during 1942-16 il it had not obiained a monopoly of income-

Voo Pedernd Binancial Relations in Canada drali ! o -
) I : : ations, st and Australia - Report pre .
Government of Faonanin Ty K. J. 1 ne, e 11 - Report prepared for the
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taxation. Though the financial justification for the continuance of
‘uniform taxation’ was weakened with the termination of the war,
Commonwealth monopoly of income-tax has continued, the States
being reimbursed for the loss of revenue by grants in accordance with
the States Grants (Tax Reimbursement) Act, 1946.

In Canada, the Dominion Government entered the income-tax field
in 1917, but had to compete with the provinces which also levied income-
tax. As u result of the recommendations of the Royal Commission
on Dominion-Provincial Relations (1941), the Provinces were induced in
1942 to vacate the field of income-tax and corporation tax for the
duration of the war and twelve months thereafter. - As compensation
the Provinces were offered either the revenue they actually collected
from this source in 1940 or the net cost of servicing their debt in the
same year, less the revenue derived from succession duties, plus a
special grant based on fiscal need. The Dominion Government during
the war also imposed a gasoline tax and a liquor tax, at the same
time guaranteeing to pay to the Provinces the amounts by which in
any year their revenues under these heads fell below the amounts
derived from Gasoline Tax in 1940 and from liquor sources in 1942.
The war-time taxation agreement was replaced in 1947 by the Dominion-
Provincial Taxation Agreements entered into with the Provinces,
excluding Ontario and Quebec. By these agreements the provinces
agreed to give up the three fields of direct progressive taxation,
namely, vpersonal income taxation, corporation taxation and
succession duties for a period of five years. In return for these tax
concessions, the Provinces have been offered two options; under the
first option they may take a subsidy of 12.75 per capita of the 1942
population of the Province plus 50/ of the Provincial tax receipts
from income and corporation taxes in 1940, plus Statutory Subsidies.
Under the second option, they may take 15.00 per capita of the
1942 population plus Statutory Subsidies. These payments are
subject to adjustment of changes in population and national income.
but will not fall below an established fixed minimum. Thus the
scheme of uniform taxation adopted in Australia in the case of income-
tax has come to be adopted by Canada as well, except in the case
of the two Provinces Ontario and Quebec. There is however one
important difference between the Canadian and Australian schemes.
The Canadian scheme has been voluntary, each Province being free to
decide whether it would enter into an agreement with the Dominion ;
the Australian States were not similarly free to choose.

The tendency towards unification or centralisation by finance is
noticeable in the United States as well. Before the entry of the United
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States into the war of 1914-18, the Federal Government depended
mainly upon customs and excise for its revenue. True, the 16th
Amendment in 1915 had authorized the levy of & tax on incomes.
With the entry of the United States int¢ the war in 1917, increased
rates of income-tax, war profits tax and excess profits tax came to be
levied by the Federal Government. The participation of the United States
in the second world war has led to still further raising of personal and
corporate income-taxes; personal incomes were made subject to surtax
and to a special victory tax; corporation incomes were made subject
to surtax and excess profits tax. A Committee on Inter-Governmental
Fiscal Relations was appointed in 1943 which recoramended the
developing, in consultation with the States, rules of uniform income-tax
procedure with a view to the adoption ultimately of a single adminis-
tration of a relatively uniform State and Federal income-tax.

Thus under the stress of two global wars, the general governments
of the federations have been forced to enter the field of direct taxation.
In Australia and in Canada, the regional governments have been
excluded from this field in return for the payment of grants. Wken
the war came to an end, the general goveraments did not withdraw
from this field and a system of uniform taxation has been evolved
in Australia and in Canada with a view to establishing a more equitable
system of taxation by reducing duplication of direct taxation,

The depression of the 'thirties has also been a catalytic agent in
the expansion of functions of the general governments in federations.
With growing unemployment during the depression, relief became
necessary but only the federal government had the fiscal power and
national outlook required for handling the welfare and relief measares
which had to be adopted. In Canada it became evident that the
Provinces were not in a position to sustain the burden of unemploy-
ment relief and Dominion grants and loans became essential. In 1935
the Dominion Government passed the Kmployment and Social
Insurance Act providing for a nation-wide scheme of unemployment
insurance. 'I'his Act was declared ultra vires by the Privy Council.
To overcome this constitutional difficulty, the British North America
Act was amended in 1946 to include unemployment insurance as g
Dominion responsibility. A new bill setting up a contributory scheme
was passed in 1840. At the Dominion-Provincial Conference in
August 1945, the Dominion Government announced that it wag prepared
to “ accept responsibility for eusuring that there shall be provided a
reasonublo minimum  payment for the mainvennnce of employable un-
eomplyed persons’. When the proviuces rejected the Dominon (overn-
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ment’s reconstruction proposals of August 1945, this offer had to be
withdrawn. In Australia also the States at first attempted to deal with
unemployment relief during the depression of the ‘thirties. But the
burden on the States proved to be heavy and the Commonwealth had
to step in by way of grants. ““The States had to sacrifice in
independence what they received in financial assistance.” In 1944
the Commonwealth Unemployment and Sickness Benefits Act was
passed by which the Commonwealth has now assumed responsibility
for granting relief payments to persons willing 10 work but are unable
to find employment. A similar. process is discernible in the United
States, When unemployment became critical in 1931, State and
local governments made large payments for direct relief of the
unemployed. But the marked increase in relief expenditures coupled
with severe decline in state and local rovenues threatened their
financial stability, Only the federal government had the financial
strength to provide relief and relief measures were enacted by the
Federal gevernment. The traditional division of governmental responsi-
bilities came to be ignored. In 1933 the Federal Emergency Relief
Administration was set up to deal with the problem of relief. The
Pederal Government at first experimented with grants in aid of public
works and of relief. To care for employables, a new federal agency,
the Works Programme Administration, had to be created. It was to
provide work relief not through the method of grants but by a federal
scheme. In 1935 a distinction was made between employables and
unsmployables ;- provision for the latter was to be a State-local task
while the provision for employables was to be a federal responsibility.
The Federal Emergency Admiunistration of Public Works which aimed
at promoting vecovery from the depression, not only undertook the
constiuction of federal works but also cought to stimulate state and
local action through grants and loans. Thus under the emergency of
the depression, the Kederal Government came to take the initiative
in combating uncwployment and in stimulating recovery.

Full employment has now become the objective of general
governments in most of the federations. I[n Canada, in the Preamble
to the Taxation Agreements, 1947, it has been laid down that
one of the purposes of the Agreement is to enable the Dominion
Government, with the co-operation of the Provincial Governments,
“to carry out fiscal and other national policies intended to maintain
high levels of employment and production”. In the United
States, the Employment Act of 1946 declared that it is the
continuing policy and responsibility of the federal government
to promote maximum employment, production and purchasing



6 UNIVERSITY JOURNL
power. In  Australia the Commonwealth White

Ewmployment stresses the importance of co-operation betwean the
Commonwealth and State Governments foy the implementation of

measures for full employment.  Thus general  governmeonts in all
federation are assuming the responsiblity for maintaining the level
economic activity.

Paper on Fall

An even more potent agency than w

in increasing the powers of the general goverument has been the
development of social services.  Social services like unemployment
insurance, sickness insurance, invalidity, old age, widows’ and orphans
pensions, ete., require uniformity in standards and have to be based
on uniform principles. They therefore demand regulation by the
federal government or the co-operation of all the regional govern-
ments for their uniform regulation. The regional governments
however lack the financial resources and administrative ability to
handle the new services. Even if somo regional goveraments are

favourably placed in this respect, they might be inhibited from the
provision of social services for fear of imposing obligations upon
their own citizens which the citizens of

other States do not hear.
Hence regulation by the general governme

these services are to be provided at all.

of the general government in the field o
increased by several amendments to tho
Federal government was given the powe
sickness insurance. In 1925 the I
to introduce old age and widow

ar and economic defrassion

ot Lecomes necessary if
In Switzerland the powers
f social services have been
coustitution. In 1890 the
r to deal with accident and
ederal government scquired power
8 insurance and invalid insurapce.
In the United States, the Social Security Aet, 1935, instituted (1) old
agoe and survivors’ anuuities, (2) unemployment compensation,
\3) old-age assistance, (4) aid to dependent children and (5) aid to
the blind. The old age and survivors’ annuity is administered
entirely by the federal government. Unemployment insurance is
administered by the States but the general government provides
grants in aid and prescribes conditions which State schemes are to
fulfil if they are to obtain the necessary financial assistance from
the Federal government.

In the case of old age assistance, the
Federal government

contributes the administrative cost of the
programme and fifty per cent of the

benefit payments upto § 40 per
month per recipient. The Federal government has also assumed half
the administrative cost and benefit payments for aid to dependent
children and for aid to the blind. In Canada, the Dominion
Government assumed in 1930 the pro

vision of 75 per cent of the
funds needed for a scheme of old age pensions, the Provinces

administering the service. The Royal Commission on Dominion-
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incial Relations in Canada recommepfled that unemplogmenz
?rovmoce should be a Dominion respom}ibxhby‘ By the amendmen
lﬂﬂur{:ﬂ constitution in 1940, the subject was placgd under thg
Domini n's exclusive control and the Dominion Parliament pass':a3
l?nom[lan:gm loyment Insurance Act, 1940, iqtmducmg a natloﬁ‘x-wx.le
N zm loyzﬁent insurance scheme on a con'gn'butory basis. A ar;n;;
l;;?lowlz)moe Act was passed in 1944 providing for .the pay(ﬁ?lrél )
llowances for the care, maintenance and education _of chi re.n.l
?01945 the Dominion Government offered subs.ftantxal .fmazlﬁu.s
’ i i i eir
’ the hope of securing
inducements to the Provinces in .
:::ieptance to a nation-wide healthIpr?g;z;rx&ne-D;I‘I:iZioi’rgz?ec:sz
j heme. In e
however, did not accept the sc e e ot of
osed embarking on a scheme involving _pas .
‘Il)\f‘:fniix)xmpand Organisatci’on grants to the Provinces ‘“as the If)llrfst)
ta ] ingthe development of a comprehensive Health Insuraqce an
:‘:gall Canada”. In Australia invalid and old age pensu_)nst.are
v(:asted with the Commonwealth Government by Phet([}lonsm;lug;og%
i bstantial increase in e ra
ce 1939 there has been a su _ : : r
eszl:;)anditure on social services In Au;trsqlll?. Bygaﬁs}?g X;t th;‘:
e b
onwealth Unemployment and Sickness ! e
flll)(:ngl?;rvnear;th Government has assumed responsibility for unemgloy
ent benefit payments. In 1946, as a _result 9f a referen umd,
mdditiona,l powers to provide various social sorvice bfmeﬁsts an
:ervices were conferred on the Commonwealth.h The _Socml .the;rnv:;;ei:
i i i 947 : the services wi
idation Act. came into force in l. ; th r \ :
g%zszggxprise old age and invalid pensions, widows pensmn;a. 'chxlc:
endowment, hospital beaefits, maternity allowances anc.l pnemg og m:lr:e
and sickneés benefits. These services a(rje now admllénhlstgsvemyment
i i The Commonwea
ment of Social Services. 1 Con : ' _
E:ffsﬁ;ab)ished also an Employment Service wh:ch‘ 1; av'a;labgeetrz
1l employers and employees through a net-work of 3slt)rxc o tl rs
?n ca Pi)tal cities, and in the main country centres, wit - ag('s;\l 8 1"
llp towns and villages. It deals on a voluntar}Y bafus with a
T(x}:zlsez)f Zmploymevxt The bulk of the social services in Australia
i nt.
in short has become a Commonwealth concern.

i field of social
e powers of the gencral governments in the field

servig‘el:; ha?ve been increased by the .method of' fmancéz];ilc Lll(il]lt}c;m:&ti
and control as well. While services'hke education, pttlla.’s whicﬁ i;he
are peculiarly regional, they require expsz'img' ou )Uome honly
regions cannot incur due to inadequacy of leso‘arces. nmentq ently
thiay have to depend upon grants from the federa govetr nen .can(;ons
in Switzerland the federal government makes grants ?memploymem;
for education, sickness and unemployment insurance, , ‘
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assistance and public health. In the United States conditional grants
are given for highways, vocational education, agriculture, old age
assistance and unemployment insurance. In Canada conditional or
specific purpose grants paid by the Dominion government include
amounts for old age pensions, unemployment and agricultural relief
and various works of a national character. In Australia, the Common-
wealth Government gives grants for public health, provision of roads
and encouragement of agriculture. Thus by means of financial aid also’
the general governments have entered the sphere of social services. At
the same time the acceptance of grants has tended to weaken the

autonomy of the States, as they have to submit to federal supervision
and control.

The revolution in transport and industry has been another factor
accounting for the increase in the power of general governments.
Developments in means of transport and communications have made
for economic integraticn ; the growth of large corporations has also
served the same end. Kconomic life has become inter-State instead
of intra-State and consequently has come within the contro! of the
general government. In the United States the commerce power ’
now extends federal control aot orly to every sort of transportation
and communication but also to manufacturing, mining and other
business that affect inter-State commerce. Between 1930 and 1940
the ‘commerce power’ was employed to regulate labour relations
control radio broadcasting, fix minimum wages and maximum hours’
regulate sto-k exchanges and extend control over banking and credjt.
Again that great social and economic experiment, the 'I‘E.)V A waé
justified by the Federal Government and upheld by the Sul’)reme
Court. In Australia, the Commonwealth Government has power to
legislate upon monopolies and agreements in restraint of trade
carriage of goods by sea, conciliation and arbitration for the prevention’

and setulement of industrial disputes extending heyond the limits of
any one State.

The chief forces causing increase in the economic powers of the
general government can be summarised as ‘ power politics (IeI;ressi(A)n
politics, welfare politics and the internal combustion Onﬂ‘h,}e” ' War
and economic depression necessitate unified control and price of
victory in war and the pri i -

y a price of economic recovery is at least te

. s, . mporar
unification *’ Growth of soc i i o y
) social services has necessitated financial

1. Wheare, K C.:

Federal Gocermment, p. 251,
2. Ihid, p. 251,
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assistance from the general governments and this has led to increased
control over regional governments. Revolution in transport has made
for tightening of the fede:al grip on economic life.

It is in the sphere of finance that the increase in the powers of
the federal governments has been most pronounced. Financial arran-
gements made at the time of the federation, by which the federal
governments were confined to customs and excise, had to be adapted
to changing circumstances and federal governments now have entered
the field of direct taxation. In Australia, Canada and Switzerland,
State governments have been completely excluded from the income-tax
field. In U. S A. the federal and State governments compete in this
field ; but income-tax is not the main source of revenue for the State
governments. Income-tax is imposed in almost three-fourths of the
States and it produced in 1946 about 17 per cent of the States’
revenues. The chief source of State revenue is the Sales Tax. In
Canada, the Provinces are excluded from the field of inheritance tax as
well. In Australia both Commonwealth and State Goverments impose
probate and succcesion duty taxation and there has been some over-
lapping in jurisdication. In the United states 767, of the revenue from
inheritance tax goes to the Federal Government; double taxation has
however been avoided by the system of federal credits by which the
Federal Government gives credit upto 80 per cent to the tax payers who
have paid a State inheritance tax. Some of the lucrative commodity
taxes have also been levied by the federal governments. In the United
States about 707, of the taxes on alcohol and 907, of the taxes on tobaceo

~accrue to the Federal Government. In Australia and in Canada

receipts from sales tax accrue to the Commonwealth and Dominion
governments respectively. 1n 1942 at the request of the Commonwealth
(Government, the States in Australia vacated the field of amusement
duties and entertainment taxation. In Australia even the independent
power of borrowing of the State Governments has been controlled
by the Loan Council set up in 1927 by agreement between the
Commonwealth and States. By this agreement, the Commonwealth
assumed the existing public debt of the States and agreed to
make contributions towards their service and liquidation. All
future borrowings were to be controlled by the Loan Council.
The whole agreement was made legally binding by virtue of an
amendmant to the constitution effected in 1928 (Section 105 A ).
Thus general Governments in all federations have become financially
predominant. This has created a lack of balance in the distribution
of Goverament functions and resources. While the resources of the
federal GGovernments are larger and are capable of expansion, the
functéions to be performed by the States Governments, especially in the
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sphere of social services, have been greater. There services require
large and expanding outlays which the States with their inadequate
revenue can ill afford. If a State Government wishes to expand an
existing service or undertake some new service, it has no flexible
source of revenue. The situation has been met in two ways. In the
first place, there has been an attempt at reallocating functions by
transferring certain functions from the regional to the general
Governments. In Switzerland by constitutional amendment, accident
and sickness insurance, old age and widows’ pensions were handed
over to the Federal Government. In Canada a similar transfer of
unemployment insurance was made in 1940. In Ausiralia in 1946 the
Commonwealth Government was given additional powers to provide
various social service benefits like unemployment and sickness benefits,
maternity and children’s allowances, In the United States under the
social Security Act 1935, old age and survivors’ insurance is adminis-
tered eatirely by the Federal Government. In the second place, the
general Governments have come to the help of regional Governments
by guaranteeing a minimun annual amount for the surrender of pro-
gressive income taxes, as in Canada and in Australia, and by the
system of grants-in-aid for specific services. But the complaint
has been, especially in Australia, that the reimbursement payments
have been insufficient to meet the revenue requirements of the States
and there has been a demand both in Canada and in Australia
for a reallocation of certain fields of taxation by which the States
could not only secure additional revenues but also introduce a measure
of fiexibility to their budgets. It has been pointed out that
" the greater the proportion of State revenue obtained from taxation

and the greater the variety of the forms of State taxation, the moré
practicable will it be for the States themselves to vary their income to
meet their changing requirements’' . There can however be no fina)
solution to the allocation of financial resources. There can only be
adwstments and re-allocations in the light of changing circumstances
It is now increasingly realized that income taxation, taxation of"
corporations and of inheritance call for an administrative unit which
is larger than a region ; national contro! will bring greater econom

and cfficiency in collection. Since the lucrative sources of revanuye
thus pass into the hands of the Federal Government, the regional
Governments have been left with inadequate resources fo’r develo gme at
expenditure and for expenditure on social services. The phan

therefore, to dfapqnd upon financial assistance from the ygene‘:':i
Governments. This financial assistance takes the form of grants from

oo Federal Tinaneal |
Government of Tasmania by

Celations i Canada and Australia-Teport prvp;tred fm;he

N o§ Gians, b, 51
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the general to the regional Governments. Special grants from the
Federal Government have played an important part in the financial
systems of Australia, Canada and U, S. A. and they have been based
on the necessity to maintain minimum service standards throughout
the Federation. ‘JIederal underwriting a national minimum for
essential social services’, to use an expression of Hansen!, would
involve an extension of federal aid to States and the basis of distribu-
tion of this aid has become an important issue in all federations.

DEVELOPMENT OF FEDERAL FINANCE IN INDIA

The development of federal finance in India is associated with the
constitutional evolution from a unitary to a quasi-federal type of
government. Till i87] there was complete centralisation of finance
as of administration. All the revenues were vested in the Governor-
General-in-Council and the Provinces were given funds for specific
services. The smallest details of Provincial expenditure were subject
to close central control. The absence of financial responsibility on
the part of the Provinces was nct conducive to economy and the
result was that the distribution of revenues degenerated into a
scramble in which, as Sir Richard Strachey has pointed out, the most
violent had the advantage. Financial decentralization seemed the
only remedy and Lord Mayo in 1871 transferred certain services of a
local character like jails, police, education, roads and civil buildings
to the Provinces, and to meet the cost of these services, the excizse
revenue was transferred to the Provinces together with a lump
sum assignment. In 1877 the Provinces were made responsible for
more gervices like land revenue, excise, stamps, law and justice and
general administration ; at the same time the revenues raised from
law and justice, excise and the licence tax were handed over to the
Provinces. This was not adequate for the requirements of the
Provinces and consequently had to be supplemented by cash assign-
ments and by a share in land revenue. In 1882 the annual fixed
assignments to the Province were abolished and instead the Provinces
were assigned exclusively certain heads of revenve and a share in
certain central sources of revenue. Thus for the first time we come
across the three-fold classification of revenues into ¢ Imperial’ or
central, ‘ Provincial’ and ° Divided’. Receipts from customs, salt,
opium, post and telegraph remained wholly central. The bulk of the
revenue from railways and irrigation also remained central. Receipts

1. State and l.ocal Finance in the National Economy by A I, Hansen &
H S, Perloft,
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from foreats, excise, license (income) tax,

divided equally between the Central and Provincial governments.
Provincial rates, receipta from law and justice, education, ordinary
public works, provincial railways, medical receipts were vested wholly
with the Provinces. The excess of provinecial expenditure over
revenues was made good by a share in land revenue which otherwise
was a central source of revenue. In order to impart stability to the
finances, the financial settlement was subject to quinquennial revision
and the revisions were made in 1887, 1892 and 1897 involving no
change of principle but only some minor adjustments. In 1904 the
settlements with the Provinces were made quasi-permanent to avoid
any element of uncertainty and in 1912 they were made permanent,
These settlements were in force till the Reforms of 1919 which put
the financial relations between the Central government and the
Provincial governments on an entirely new basis. The divided heads
of revenue were abolished and for the first time a clear-cut allocation
of revenues was made between the Centre and the Provinces. Land
revenue, irrigation, excise, forests and judicial stamps were en
given over to the Provinces ; while customs, income-tax, commercial
stamps, receipts from railways, salit, opium, posts and telegraphs were
to remain central heads of revenue. The distribution of resources
between the Centre and the Provinces left the Centre in a substantial
deficiency and the Centre bhad to depend on the Provinees for

contributions. These contributions were fixed by the Meston Award

in 1921-22. The Meston Settlement was a source of constant frietion

between the Centre and the Provinces as it ignored their relative
requirements and when Provincial deficits occurred in the post-i919
period, there arose a clamour for its abolition, The improvement in
Central finances after 1923 Jed to a gradual reduction in the Provineal
contributions and to their final extinction in 1928-29. The Govern-
ment of India Aect, 1935, which ushered in Provinei
revived in a modified form the e

stamps and registration were

tirely

al autonomy,
arlier division into central, provineia]
aud divided heeds of revenue. The proceeds of income-tax (other than
agricultural income) and of ihe Jute export duty were to be divided

between the Centre and the Provinces. By the Niemeyer Award
which came into force in 1937 inei j

_ he tax collected from federal emoluments
and centrally administered areas. The

basis of the distribution
among the Provinees was also laid down by Sir Otto Niemeyer.
The Niemeyer Award was slightly modified during the second world
war and the percentage share of the Provinces was readjusted after
Partition. This, in brief, is the evclution of financia] relatfons between
the Centre and the Provinces in India. '
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Let us now turn to an examination'of the fiistributioz! of revenues
as embodied in the present constitu.tlon which came into forc.e on
28th January 1950. In all federatx’ons, wl}at the Gern;an ;Vnters
used to call the ‘independent system ;. wherein the federa a}rlx _ s.tate

ments drew their revenues from mdepepdent sources, that is to
govem'thout: any concurrency or contact, has given place to the %mxed
say‘,; vx:: wherein there is an element of concurrency or contact in the
:izl:t‘:cial arrangements. This contact is estab]isheq either by federal
and state governments sharing the proceeds of certain taxes oxf' ;){1 tht;
system of federal grants-in-aid to the Sta.tes.. Th? sys‘c_enz o fe 'e“tl
finance embodied in the Republican Qonstltutlon of India is Tl I‘DIX;
system.” There is both the separation of revenues as we as the
sharing of the proceeds of certain taxes. Furtbexl‘, there 1;”2 e
provision for grants-in aid to States like West Bengal, Assam, Bi a;
and Orissa. Certain sources of revenue are to be collected dan
exclusively appropriated by the Umop {(Central Government) anf tt[),y
the States respectively. The qxclusxve sources of. revenlued_o the
Central Government are corporation tax, customs duties exclu ing : e
grants to the states of Assam, Bih-m', Orlsga and West Bengal in lzu
of the share of the export duty on jute and jute prod;lctg, taxes on zhe
capital value of the assets excluslv? of agnculbu'r‘al an ’l tsfxes on the
capital of companies and commercial stamps. The exe uswela sources
of revenue of the States are land revenue, taxes on agricultura income,
duties in respect of succession to agr:cuh‘ur.nl land, estate dl}ty u;
respect of agricultural land, _taxes on buildings, tii.xes on :bnm?m
rights subject to any limitations .1mposed _by Par ;amxezi!; ]-Y aw
relating to mineral development, duties of excise on alco lxo ll;) | I?UOI‘B
excluding medicinal and toilet prep'afatlons contamng. \{; cohol, axe;
on the consumption or sale of electn.cxty (except electricity tlvlonsu]me
by the Government of India or by its railways), taxes gn ttfa sale (;r
purchase of goods other than _newspapers, tzu?:es on a: ver xsemends
other than advertisements pubhsheq in the ne\v.~paperst, axes on go? 8
d passengers carried by road or inland waterway, taxes on profes-
Sions trades, calling and employments provided the total amount
swns,blra‘ ’res ect of any one person shall not exceed two hundred
pagaﬁt?t mru egs per annum, taxes on luxuries, including taxes on
o c);al dgcuments. It must be remembered that the States have
:g?{:::; with the local authorities some of these sources of rovenue.

In this enumeration of Central and State tax ﬁelds,] tgere ;Es
been a deviation from the Government of Indn‘x Act, l9- 5-d L e
ent of India Act gave power to the Pro.v1.nces to e]vy uties
Gfoveri::anon medicinal and toilet preparations containing alcohol, but this
(I)’O(::(ecr has now been withheld from the States. Similarly, under the
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Government of India Act 1935

of goods and on advertisements
by excluding taxes on the sale
on advertisements publigshed §
tions have now heen placed on
on sale or purchase of goods.

tax can be levied on the sale or
course of inter-State or inter-n

Provinces could levy taxes on the sale
» but this power has now been limited
or purchase of newspapers and taxes
n the newspapers. Moreover, restric-
the imposition of a tax by the States
By Article 288 of the Constitution no
purchase of goods taking place in the

ational trade. Again by the same
article(288 (3)), the assent of the President is essential to any bill of g

State legislature imposing or authorising the imposition of a tax on

the sale or purchase of goods declared by Parliament, by law to be
essential for the life of the community.

proceeds are to he assigned to the
Statee. By Article 269 these taxes are duties in respect of succession

to property other than agricultural land; estate duty in respect of
property other than argricultural land ; terminal taxes on goods and

passengers carried by railway, sea or air ; taxes on railway fares and

freights ; taxes other than stamp duties on transactions in stock
exchanges and future markets and on the sale or purchase of news-
bapers aund on advertisement published therein. By Article 271
Parliament may levy a surcharge on any of these dutjes or taxes and

the whole proceeds of such surcharge will from part of the revenues
of the Union Government.

The sources of revenue to be shared between the Central and
State governments are income-tax and excise duties. With regard to
taxes on income (excluding corporation tax) it is laid down in Article
270 that such percentage as may be prescribed of the net proceeds of
any such tax except proceeds attributable to centrally administered
areas and taxes payable in respect of Central emolumeats ghall be
distributed among the States. But the Union Government may levy a
surcharge (Article 271) on income-tax and tho whole proceeds of such
surcharge will accrue to the Central Government. Thug in the
Central Government budget of 1931-52 g surcharge of 5 percent was
levied on incomes above Rs. 7,200 a year in the casge of individuals
and Rs. 14,400 in the case of Hindu undivided families, for exclusively
Central purposes. With regard to excise duties, other than excise dutjes
on medicinal and toilet preparations, it has been laid down by Article

272 that the whole or any part of the net proceeds of such duties
shall be distributed among the States.

-
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i i rentralisation by finance
dency towards unlﬁc&tloq or cen n by
i gh'es ff?;]ibl: ?’n other federations is also a .chz'xra_ctens‘t.lc of the
whic t' constitution. Thus the exclusive tax jurisdiction of .the State
D vorn ents is limited in the first place by the power of Pe}rhament to
igov.elmt[: with respect to any matter included in tl.le list of ?ta}t};e
egt:?ezts in the national interest. Secondly, by Article 360{,. i t'e:
;:lre]sidex;t is satisfied that a situation bhas a;men thlxorek? tl(]ie Lnear:l(;;z;
i i i art of it is threatened,
stability or credit of Indl.a or any p During s oo of o2y
im a state of financial emergency. During the 1
g;gzi:gnation the Central government can give directions tzeangeitlfés
’ i ia iety as may
ch canons of financial proprie 1 d
;(;c::ss::;‘e Z‘;y such direction may include a provx.smn'requrrmgqtphe
reduction of salaries and allowances of personsf I—i‘?rf]"(ljg lrtl) Jcl?émee:,;gg
o . . i, our g
i s of a State including salaries of Hig ' .
:lt?oz?;:xff?gquiring all Money Bills to be reserved for consideration
ofpthe President after they are passed by the State legislature.

igsi ini Provincial Relations in
Royal Commission on qumlon P lati
Cana,gzl:ehad ::”ecommended the creation of a l‘manc: C:hmm]x?ssmp fosr
j 3 i o the Provinces.
ixi tional adjustment grants to be given to 7in
gi:an%m;il:; I;znlxiltutiogl has made provision for a symllar Commxgxsx.on.
Article 280 provides for the appointment of a Finance Coxqmlsslog
within two years from the commencement of the Consti'tutlo.n an
thereafter at the expiry of every fifthT{:)axf" ortz.zt su(;‘htﬁzrézrmgxg:ig:
' i e function of t
the President may deem necessary. e ommissi
i ) to (a) the distribution
i ke recommendations to the Pgesx ent as ( i
lt?e:gv:;:l the Union and the States of the ]rllet [;Focegdts ::"nta;;e: Sv‘:t;:;(;};
ivi d the allocation betwe
to be divided between them an ) be t
z;ethg r;pentive share of the proceedss, (b) th;a prmctll};laes vg‘l;;csl:ﬂ?ggrlg
: in-ai ] tes from J >
the grants-in-aid of the Sta om |
%‘?vaf(;nof Indig (¢) the continnance or modification of thg. terTl:
of an agreex’nent entered into by the UGovernment of Ix(li ia th
Part ]}?: States, (d) apy other matter that may .be referred to t'be
Commission in’ the national interest. Thus the President: shall. preseri 3
the percentage of the net proceeds of income-tax to be dlstrslbutte ’
to t}Il)O States and also determine the manner in which the dbt?' e'ss
share shall be distributed after conmden?,g tge t)re;l:om:;neu Esxi?it;r
in issi imi the President has to co
Finance Commission. Similarly, President h er
:ﬁ:&:co:nmendations of the Finance Commission in funpg thfe %rant:]
in-aid in lieu of the share of jute export duty to the States of Bengal,
Bihar, Orissa and Assam. .
' istributi atisfy the criteria of
far does the distribution of revenues s _ ia
adeql\;lzx; and elasticity ? This can be answered only after examining
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the functions and resources of the Centre and the States.
the Central Government is concerned, it l
most important tasks of defence and economie security. isi

for defence services in the budget for 1951-52 amoulni,ed ;Iz)heREs).rnglgg
crores or 47.9 per cent of the total expenditure of the Cent.ral
government. Unless the Kashmir dispute is satisfactorily settled
there 18 no prospect of a reduction in defence expenditure. Again the'
vasgt size of the country which has to be guarded imposes a limit to
the‘red.uction in defence expenditure. The necessity to subsidise food
gran lmports is also imposing a strain on the finances of the
Govemtpent of India with increasein the price level of imported
foodgrains. Total outlay in respect of fcod subsidies and pbonus
payments on procurement of foodgrains amounted to R, 35.07 crores
in 1850-51 (revised budget). Further, tho Government, of India is
committed to a five-year plan of economic development of the countr
for whlqh it has to raise Rs. 734 crores out of the Ra. 1L49‘§
crores of estimated expenditure during the next five years from its
own resources. Thus the financial needs of the Centre appear to b
paramount. As for its resources, the yield from income-tax Whicg
has been showing buoyancy in the post war period, may be e’x ected
f‘o increase with the effort of the Income-tax Iuvestigation Comn?issio
In upearthing evaded incomes. Income-tax collections in 1951-5';
represented 40°4 per cent of the total tax revenue of the Central
government. With the imposition of new and higher rates of export,
duties since the devaluation of the rupee in September 1949 custgor
revenue has shown a marked increase. Estimated recei’pts fr(:nn:
this source in 1951-52 has been placed at Rs. 156°04 crores which i
only slightly less than the total estimated yield of income-t .
(Rs. 164.95 crores) for the same year. The high level of ex :i
duties qspecinlly on jute, pepper and oilseeds ig weakening Imi)ia.r’
competitive position in markets abroad and hence export dutj .
canpot be depended upon as a stable source of revenue. Centle?
excise duties have shown considerable buoyancy in the ost- -
period aud is the third most important source of revenuepf Yl?r
Central government. It will be seen that the most elagti ro6 of
revenue has been income-tax and naturally there has
on the part of the States for an increaged share of it
of the Centre making over to ' :
however to a large extent on

‘ So far as
is entrusted with the two

The prospect
the States substantial sums%epg)nds

reduction in defence expenditure.

The states have been entrus
services like agriculture, ind ustry,
and social services like education a
both expansive, and expensive bu

ted with a number of development,

irrigation, communications, fisheries
nd public health. Thege services are
t the allocation of financial resources
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has not corresponded with the allocation of functions. Land revenue,
the mainstay of Provincial finance before the war, has remained inelastio
and the abolition of zamindari is not expected to make an appreciable
addition to State revenues. On the other hand, the abolition of
zamindari will entail additional expenditnre in the shape of compen-
sation to zamindars. In 1951-52 the Madhye Pradesh Government
have made provision for Rs. 2.68 crores for payment of one-tenth
compensation to proprietors while the Madras Government have made
provision for Rs. 1.20 crores for advance payment of compensation to
zamindars. Before the war in 1938-39 revenue from excise contri-
buted about 227 of the total tax revenue of the Provinces; on
account of the policy of prohibition adopted by State Governments
like Madras, Bombay and Uttar Pradesh, the share of excigse duties
now is only 117/. Income-tax receipts from the Centre and sales
tax now form the largest item of State revenues. Income-tax
receipts (including agricultural income-tax) constitute 22 per cent of
the total tax revenue of the States, while sales tax comes next with
20 per cent. The scope for tapping new sources of revenue is limited.
Agricultural income-tax is now levied only by Bihar, West Bengal,
Orissa, Assam and Uttar Pradesh. To introduce an element of
progression in land revenue as well as to increase the
reveuue receipts, the imposition of agricultural income-tax is
essential and the other States will have to follow suit. Another source
of revenue which can be tapped is estate and succession duty in respect
of agricultural land and Central legislation for levying this tax is
already contemplated. With the extension of irrigation works, the
States can resort to a betterment levy. Even these additional sources
of revenue cannot be expeoted to cope with the present and
prospective increase in expenditure. Since the war, the State govern-
ments have been faced with a heavy programwe of overdue
expenditue on nation-building activities. Provincial expenditure on
social services (including education, medical, public health, agriculture,
rural development, veterinary, industties, civil aviation and scientific
departments) constituted Rs. 20.89 crores in 1938-39. In 1951-1952
(budget) this had risen to Rs. 96.09 crores, more than four and & half
times the pre-war level. The percentage share of social services in
total expenditure of the Provinces in 1938-39 was 26; in 1961-52 this
had increased to 31. During the war, the Provinces had built up
reserves out of revenue surpluses and this nest egg had to be drawn
upon in the post-war years to meet revenue deficits and to finance
post-war reconstruction schemes. Orissa, Punjab and West Bengal
do not maintain such reserve funds. The outstanding balances of the
other six States, Madras, Bombay, Bihar, Madhya Predesh, Uttar
Pradesh and Assam amounted to Rs. 82.78 crores in 1947-48 ; in
3
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19581-52 they had fallen to Rs. 51.26 crores. In the absence of revenus
surpluses or loans from the Central government or market borrowings,
the States had also to draw upon their cash balances for the finance
of development projects. The cash balances which amounted to
Rs. 18.12 crores at the close of 1950-51 is estimated to be reduced to
Rs. 171 crores in 1951-52'. Partition has added to the administrative
difficulties of Assam, West Bengal and Punjab, while the merger of
the former Indian States has caused additional expenditure to States
like Bombay, Madhya Pradesh, Orissa, West Bengal and Bihar.
According to the revised budget for 1950-51, the deficit on revenue
aocount of the States has been estimated at Rs. 5.38 crores and the
deficit for 1951-52 has been estimated at Rs. 2.80 crores. In 1951-52
only three States, Bombay, Bihar and Madhya Pradesh, have budseted
for a surplus. The overall deficit on revenue and capital accou:ts of
the states for 1951-52 has been estimated at Rs. 66.27 crores?,

The analysis of the financial reso
points to the conclusion that unless th
up or go slow with their socio-economic p
zamindari abolition and reduce their e
schemes, they have to look to a transfer
Government. The appointment of the Finance Commission to
review the allocation of financial resources between the Centre and
th’e States is therefore timely. The Commission hag been charged
W.lth‘the duty of making recommendations to the President ong(l)
distribution between the Union and the Part A States of the et
proceeds of the taxes to be divided between them and the allocatio
among the States of the vespective shares of such proceeds and (‘)n
the principles which should govern the grants-in-aid to the States dt
of the Consolidated Fund of lndia. Tho taxes to be shared betwou
the Centre and the States are income tax and tios
(Ar.ticles 270 and 272 of the Constitution). Th
whioh fixed the pattern of ullocation of the
lr;!comtzta:t( between the Centre and the Provin
allowe 0 continue even after independence. ¥
1948-49 and 1949-50 the Central Gove};nment evolg‘e(zlr z:he ygarg
scheme of distribution of income-tax by which the portionrz‘;liie

shares to be taken away from Ben j
‘ gal, the Punjab d i
respect of parts of these States included in Pakist]an w?r)e reg??(?;nt )3
among the other States. For 1950-51 and 1051-52 Sir Chintazxt:n

L. Reserve Bank of Tadia Pulletin, Aprit 1951, P, 25¢, T
2. Reserve Bauk of India |

hulletin, April 1957, p 257,

urces of State governments
e State Governments give
olicies like prohibition and
xpenditure on development
of revenae from the Central

e Niemeyer Award,
divisible pool of
ces in 1937, was

Central excise duties:
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Deshmukh gave a binding award. The Award which was restricted to
Part A States as they were before the merger of Princely States
into them, benefited the partitioned States of West Bengal and
East Punjab. The reallocation of Chintaman Deskmuth was largely
based on population with some weightage in favuur of these weaker
States. Uttar Pradesh lost 1 per cent from its percentage of 19 and
Madras and Bihar 3 per cent from their percentage of 18 and 13
respectively. The other percentages remained as uonder the
post-partition ad hoc arrangement with 21 for Bombay, 6 for Madhya
Pradesh, 3 for Assam and 3 for Orissa. The following table shows
the share of Part A States under the Niemeyer Award, the interim
arrangement made by the Government of India after Partition and
the Deshmukh Award.

TABLE I
State Niemeyer Interim arrangement Deshmukh
Award. after Partition. Award.
Madras 156 18 17.6
Bombay 20 21 . 21
West Bengal 20 (Bengal) 12 13.6
Uttar Pradesh (U. P.) 15 19 18
Punjab 8 (undivided 5 5.6
Punjab)
Bihar 10 13 12.6
Madbya Pradesh (C. P.) 5 6 6
Assam 2 3 3
Orissa 2 3 3
100 160 100

As the Finance Commission will take some time to make its
final recommendations and as the budgets of the Centre and
the States for the next financial year had to be prepared, the
Commission gave an interim advice for the continuance of the
Deshmukh Award for another yoar. But the Commission has to lay
down eventually the principles and procedure regarding the division of
income-tax, firstly between the Centre and the States and secondly
between the States inter se. To begin with, the Commission has to
determine the quantum or the absolute amount that could be made
available to the States. The Sarkar Committee recommended that
the States’ share of the divisible pool of income-tax should be increased
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to 80 per cent from the present 50 per cent. There are certain grounds
which justify this proposal. The Central revenues have increased to a
greater extent than those of the States since 1938-39. From Rs. 84.47
crores in 1938-39 Central revenues have increased in 1961-52 (budget)
to Rs. 401.89 crores, while those of the Part A States have
increased from Rs 84 74 crores in 1938-39 to Re. 308.81 crores
in 1951-52. Secondly, the sources of revenue of the States have not
been as elastic as Central revenue sources. In 1938-39 the yield
of taxes on income other than corporation tax accuring to the Centre
amounted to only Rs. 15 24 crores; in 1951-52 this had increased to
Re. 132.22 crores, an increass of about nine times the pre-war level.
The yield of corporation tax itself has gone up from Rs. 2.04 crores
in 1938~39 to Rs. 32.73 crores in 1951-52. As for State sources of
revenue, land revenue has only increased from Rs. 25.41 crores in
1938-39 to Rs 59.86 crores in 1951-562 and excise revenue from
Rs. 13.08 crores in 1938-39 to Rs. 24.95 crores in 1951-62. It is
only the yield of sales tax which has shown a buoyancy ; from
Rs. 17.03 crores in 1947-48, it has increased to Rs. 44.35 crores in
1951-52. Thus the State sources of revenue have not been as
elastic as those of the Centre and consequentey they have claimed ap
increased share from the most elastic sources of revenue, namely,
income-tax. The Centre can satisfy the claims of the States for more
funds only by increasing the divisible pool of income-tax. The
States are practically unanimous in demanding that the share of
income-tax allocated to them should be at least 60 per cent of the net
proceeds as against 50 per cent at present. In view of the
phenomenal increagse in the yield of income-tax since 1837 when the
Niemeyer Award was made and in view of the comparatively inelastic

tources of revenue left to the States, this demand will have to be
met by the Finance Commission.

_Having determined the quantum of income-tax to be made
available to the States, the Finance Commission will have to 1

. . : ay dow
the basis of its distribution among the Part A States. There a)x,'e foux;
main methods of distribution which may be followed. In the first

place the origin of income may be adopted as the basis
Bombay, Bihar and West Bengal, industriall
areas, will bepefit on this basis. B
transactions involved in buying and selling and with the spread of
consumers throughout the country, the assignment of income to a
particular area or region can only be arbitrary. Secondly, the
resndeqce of the tax-payer may be adopted as g princii»le of
ulloca.txon._ The predominance of Joint-stock enterprise in businesg
the dispersion of the shareholders of companies all over the country;

for distribution.
rially the most advanced
ut with the vast net work of
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and even outside, the absence of authoritative information in
income-tax records as to the area of resx_dqnce of an assessee, all tbﬁls
make the criterion of residence a dlﬂl(:_ult fac!;or to.ap.ply‘m
distributing the proceeds of the tax. A third basis for distribution
is the place of collection. This p}acg is usually the place
of business of the tax-payer. This criterion ignores tl§e areas of
origin and sale. Thus many of the manufacturing companies in Blhf:\l‘
have their head offices in Bengal. Bowmbay and West Bengal will
benefit from the principle of place of collection. It has been
calculated that Bombay will be entitled to 44 per cent and West

' Bengal 24 per cent on this basis, while the share of the others will be

insignificant. A fourth basis of allocation is the population of the
respective areas. Population, it is pointed out, is a rough measure
of need. Madras, Uttar Pradesh and Bihar will benefit if the principle
of population is accepted. Thus on this basis Uttar. Pradesh will be
entitled to 24 per cent, Madras 21.5 per cent and Bihar 16 per‘cent,
while Bombay and West Bengal will get about 9 per cent each. St.ates
like Orissa and Assam have urged that due wexght‘age sllould be given
to undeveloped States. No single principle by' itself, it can t_)e seen
will be an equitable basis for the allocation of: income-tax. Sir Otto
Niemeyer expressed the view that * substantial justice will be done
by fixing the scale of distribution partly on residence and partly on
population, paying to neither factor a rlgl.dly.' pedfxntw def(z?ence .
But most of the Provinces remained dissatisfied with the Niemeyer
Award. The Madras Government, for instance, felt that provinces
with smaller population were given greater percentage shares in
income-tax.  During the war years the remarkable buoyancy of
revenues made the Provinces forget the Nlemeyer Award for_ the
time being. Post-war financial difflculties have again served. to kindle
the old discontent. An indication of how deeply the btates. are
dissatisfied with the Award can be had from the .Mempranda sptzmltted
by them to the Sarkar Committee on the Fmanclfxl Provisions of
the Constitution in 1947 and from the representations which the
States are now making to the Finance Commission The Sarkar
Committee proceeded on the basis of collection, populatlpn as well
as of need and recommended that the States’ share of income-tax
be distributed 20 per cent on the basis of population, 35 per
cent on the basis of collection and 5 per cent as a balancing
factor to mitigate any hardship that may arise in the ca.se’of
the application of the other two criteria. Th(? Finance Comm‘lsmon
will have to pay greater need to population than the Sarkar

1. Indian Finaneial Enquiry Report by Sir Otto Niemeyery p 19
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Committee did, since in the final analysis the consumers contribute tg

the' income of industries. The argument by which i
basis 18 sometimes sought to be justified, namgly that {fr%?rat:;(l):;
populatlon,.the larger the nceds of a State for funds for education
?ealth.’n.mdlcal rel‘ief, transport, irrigation, forgets the fact that;
shm:e is somefthmg to which a State is entitled because jtg citizens
or things have in some measure contributed to the fund, while need
have no reference to contribution and are usually met, b3; grants ’

As regarde Central excise duties,

the States are i :
of the proceeds if Parliament by law to receive a share

provides (Article 272). The share

many Central excises, as that would brine ab i

Cent , out benefit wit
responsibility. Further, many of the excise dcubies have been levlitel:lozt
replace' the losp of re‘venue from customs as a result of the levyin (;
protective duties. The Sarkar Committee therefore suggested gt}?e
[~}

sharing of one of the important excises o i

i . 1 a8 commodity not subi
tariff protection, namely tobacco. Of all the Central egcises thzaefituzo
on tqba('zco ‘fetches the largest revenue. The most equitab’le th 3
of distributing this duty, according to t o

. he Sark i :
estimated consumption in each State. ar Commlttee, 18 the

Certain States have clajmed g sh i
o ¢ Lo are in export duties.
Articlo 273 of the constitution, the proceeds from the expo'rlt?lg?xt p
J:te are to go wholly to the Centre, and the States of West Bey oln
ssam, Bihar, and Orissa arc to be entitled to grants-in-aid ; l_Dga ’
& percentage share for n lieu of

g a period of ton years or for ag ]
export duty on jute products continue to be levied by t(;)neg ovory

ll[:)eﬁx)Ot (:,f) Igdia,t Whicl;ever is earlier- By the Deshmukh A(jv(t)i‘lr‘gr?l;
» the quantum of grants-in-aid .
these States had been aégtua] 81d was related to the sumg which

ly receiving i f
West Bengal was granted R y ng in the past and op

s. 105 1
Rs. 36 lakhs and Orisss R 5 lazh;ﬂkhﬂ, Assam Rs. 40 lakhs, Bihar
Finance C igsi i :

. hare in e .
Assam has claimed that 75 . %pory duties, Thy
per cent of th 8
€0 to her. Madhya Pradedt po, dgm ® export duty on tea ghould

of all
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export duty on minerals should be allotted to her ; while Bombay and
Madras represented before the Sarkar Committe that 50 per cent of all
export duties should be distributed to the States. There has been a
general complaint that export duties, by raising the prices of
commodities, are acting as a handicap to exports and the Central
government will have to lower the high level of export duties, especially
on jute, if the exports are not to fall', There are limits to what the
foreigner can be made to pay and if this is so with regard to a
monopoly like jute, it is much more so with regard to other com-
modities. Export duties cannot be counted as a stable source of
revenue and consequently is not an item of taxation which can be’
shared with the States.

For implementing the Five-Year Plan the States should have an
idea of the resources that they can depend upon. The recommenda-
tions of the Finance Commission as to the share of the States in the
net proceeds of taxes which are to be divided between the Centre
and the States and the allocation between the States of their
respective shares. will remove the present state of uncertainty.

FEDERALFINANCIALINTEGRATION OF INDIANSTATES

Following the merger of many of the Indian States with former
Provinces and the formation of others into viable Unions and Chief
Commissioners’ States (now Lieutenant Governors’ States) it became
necessary to integrate their finances with the rest of India to establish
a uniform system of federal finance throughont the country. On the
recommendations of the Indian States Finance Enquiry Committee
appointed in 1948, the Government of India bave concluded
agreements with each of the Part B States except Jammu and
Kashmir and Vindhya Pradesh (the latter being now administered as
a Lieutenant Governor’s State) by which the Central government have
taken over on a ‘ functional basis ’ federal items of revenue and federal
items of expenditure. The federal revenues are, duties of customs
including export duties, income-tax and corporation tax (excluding
agricultural income-tax), Central excises, Railways, Posts, Telegraphs,
opium (so far as regards cultivation and manufacture or sale for
export), taxes other than stamp duties upon transactions in Stock
Exchanges and “ futures” markets, taxes on the capital value
of assets (exclusive of agricultural land) of individuals and

1. The Govt: of India have now (Feb 1932) reduced the export duty on hessian
from Rs. 1500 to Rse 750 per ton.
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Companies and on the capital of companies. The federal services
are defence, aviation, broadeasting, meteorology, archaeology
geological survey, patents, copyrights and trade mark, registrationcof.
joint-stock companies, national highways, currency, coinage and
mints and accounts and audit. Al the assets and liabilities
associated with ‘ federal * functions are also assumed by the Centre
while the assets and liabilities associated with ¢ Provincial’ funetions,
remain with the States. The net loss arising from the transfer of
‘ federal’ items of revenue and expenditure to the Centre (the * net
revenue gap’) is to be made good by the Centre in full for five years
and thereafter at a diminishing rate for another five years ; at the
end of the ten year period, the Central assistance will be stopped
altogether. The loss of revenue from internal customs, abolished on
federal financial integration, is to be borne wholly by the States
As Rajasthan, Madbya Bharat and Hyderabad derive substantiai
revenue from internal customs, it is agreed that Madhya Bharat and
Rajasthan will abolish the duties in five years and Hyderabad in
four years, during which period they will develop alternative sources
of revenue. Income-tax at full India rates is to be imposed ‘in
PEPSU (Patiala and East Punjab States Union) and Travancore-
Cochin, while in Madhya Bharat and Rajasthan, the rates prevailin

in Saurashtra are to be imposed and all the States ’ rates will be raiseg
gradually to the Indian level over a period of two to six years. No
State can participate in the divisible pool of income-tax until two
years after the full rates of Indian taxation have been reached
meanwhile under an ad hac arrangement it has been decided to kee ,
income-tax collections in each Part B State separately and to ap
the State hallf the net collections. A State’s share of income-tax tlz)ng
other divisible sources of revenue are to be set-off against the ‘revenu

gap ’ payment; it is to receive either the amount of the revenue a o:
its share of the divisible taxes whichever is higher. If a Sta%ell)xad
no ‘revenue gap'or if the ‘revenue gep’ wasless than the State’

share of divisible federal taxes, the latter was payable. Hyderab dS
Mysore, Travancore-Cochin and Saurashtra have revenue gay s 1 oo
than the income from divisible sources and consequently re%ei arggr
amount of the revenue gep. While for PEPSU, Madhya Bha v: fhe
Rajasthan, the revenue gap being smaller than their l:a e
income-tax, the latter is paid to them by the Centre. For 195’5(‘)—!?1e o
‘ revenue gap ' receipts of Hyderabad, Mysore, Travnncore-Coch.‘) the
Saurashtra were provisionally placed at Rs. 76 lakhs, Rs. 3 26 1]n limd
Rs, 2, 80 lakhs and Rs. 2,60 lakhs respectively and ’are .injo akhe.
Rs. 1,16 lakhs, Rs. 3,45 lakhs, Rs. 3,08 lakhs and Rs. 2 83r(;a§ed ?0
19(;:1—52.' '{‘hfa rtiv_e(;me gap computations have been xilaéie acgor}:isiz:n
to the principles laid down by the Krishnamachari Committee witlgl
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reference to federal revenue and expenditure of the State concerned
during an agreed basic period. The other three States, PEPSU,
Madhya Bharat and Rajasthan obtain their share of income-tax, as
they do not have a ‘revenue gap’. The following table shows the
‘ revenue gap ' grants-in-aid and income-tax allocations to the States.

TABLE I
(In lakhs of rupees)
State ‘ Revenue Gap’ Income-tax
payments allocations
1950-51 1951-62 1950-51 1951-52
(Budget (Budget
Hyderabad 76 1,16 oo
Mysore 3,26 3,45
Travancore-Cochin 2 80 3,08
Saurashtra 2,50 2,83
PEPSU . 24 22
Madhya Bharat 36 16
Rajasthan 22 soe
Total 9,31 10,52 81 38

It will be seen that for 1951-52 the States of Hyderabad, Mysore,
Travancore-Cochin and Saurashtra will receive Rs. 10.5 crores ae
revenue gap grants-in-aid. The aid, it is pointed out, is not in the
nature of “ compensation ” for the loss of “ federal” revenues. It
will be recalled that the Krishnamachari Committe laid stress on the
principle that there could be no question of compensation for the
Centre taking over the * federal” functions, together with the
connected revenue and expenditure, assets and liabilities. The
Committes, however, realized that the States which had so far
depended to a greater or less extent on their ‘‘federal” revenues
would not be able to maintain their existing scale of expenditure in
the ¢ provincial ”’ field immediately after financial integration without
the special assistance for a transitional period.

The Centre has also assumed liability for an equitable share
of the public debt of Hyderabad, Travancore-Cochin and Mysore.
No other Part B State has any public debt. The Central Govern-
ment’s share of the public debt of Trancore-Cochin has been fixed
at Rs. 276.4 lakbs and for Mysore at Rs. 470 lakhs. The figure fo1
Hyderabad has yet to be worked out. Privy purses of rulers to the

4



96 UNIVERSITY JOURNAL

tune of nearly Rs. 4.8 crores annually are charged to the Central
revenues.

A similar scheme of financial adjustments between the Central
government and Part A States is being evolved in respect of merged
States. The effect of the merger on the finances of the Part A
States has been unfavourable, as revenue collections in merged areas
are less than expenditure commitments. The Central government,
accepting the recomendations of the Indian States Finance Enquiry
Committee, have agreed to allot to them tie excess of *federal’
revenue over ‘federal’ expenditure in the merged areas, whichever
was higher. ‘Revenue Gap’ payments by the Centre to Part A
States in respect of merged areas amount to Rs. 1,98 lakhs in each
of the two years 1960—51 and 195152, of which the mejor share of
Rs. 145 lakhs accrues to Bombay, while Madhya Pradesh, Orissa, West
Bengal and Bihar obtain Rs 19 lakhs, Re. 16 lakhs. Rs. 12 lakhs and
Rs. 4 lakhs respectively.

The financial arrangements between the Centre and the Part B
States will be reviewed by the Finance Commission under the provi-
sion of Article 280 of the Coustitution. They are to be in force for a
period of ten years, but the President may at any time after
the expiration of five years terminate or modify any
if after consideration of the report of the ¥inance Commission, he
thinks it necessary to do so. Thus normally these agreements v;ritb
Part B States which came into effect from Iat April 1950 will buv;a a
life of five years, and may not be called for examination by the Finance
Commission during the period unless special circumstances justify it.

such agreement

With the financial arrangements with the
now complete equality between Part A and P
of financial assistance, subsidies, grants,
result. of these arrangements again there
and integgated fiscal and financial system
oustoms duties (except in Rajasthan, Madhya Bha
where the abolition has to take place withinya perioﬁ?i?ggegzder)ulﬁad
ushered in freedom of trade in the country. There is nowg '{}rs ity
in the levy, assessment and collection of federal taxes thro n;] or;ntxi;]y
country. Double taxation and tax evasion are effectivel céjegc;l:i \
co-ordinated trade and tariff policy can now be pursuedy A ue.f' A
system of transport and communications will contribute to Lhm (?Tm
(.ieveloprpent of all parts of the country. As a result of federal fi y e{.er;
integration, we can now have a consolidated picture Oflr:ar(ljc'la
finances. Economic planning on an all-India basis hag become fe:silbal:

Part B States, there is
art B States in all matters
ete. from the Centre, As a
has now emerged a uniform
- The abolition of internal
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and the Five-Year Plan submitted by the Planning Commission
integrates the development expenditure of the Part B States as well.

The problem before the Part B States is to bring up their level of
administration and social services to the level of Part A States. With
the taking over of ‘federal’ sources of revenue by the Centre and the
abolition of internal customs duties, the Part B States have to develop
other sources of revenue to cope with their increasing expenditure.
Excise and land revenue are their most important sources of tax
revenue ; the revenue from these sources constitute 33.8 and 25.9 per
cent respectively according to the budget for 1251-52. Excise is the
most important single source of tax revenue for Hyderabad, Mysore,
Travancore-Cochin and PEPSU, while land revenue holds the prime
place in the tax system of Madhya Bharat and Saurashtra. Though
sales tax is levied in all the Part B States, it is not yet a well-developed
source of revenue, particularly in Saurashtra and PEPSU. Of the
estimated total sales tax receipts of all the Part B States for 1950-51
of Rs 5.09 crores, Travancore-Cochin and Hyderabad account for
Rs. 2.08 crores and Rs. 1.29 crores respectively. In Travancore-
Cochin sales tax is next in importance to excise. Only Hyderabad and
Travancore-Cochin levy agricultural income-tax and the yield is small.
Comparing the revenue sources of Part A and Part B States, we find
that for Part A States income-tax receipts (including agricultural
income-tax) and sales tax are the most important items of revenus,
while for Part B States excise and land revenue are more important.
While developing new sources of revenue, Part B States have to see,
if their budgetary equilibrium is not to be upset, that they do not
sacrifice existing sources of revenue in the pursuit of socio-economic
objectives. In fact, the Indian States Finance Enquiry Committee
sounded a note of warning that Part B States should proceed with
caution in the matter of prohibition, abolition of jagirs, etc. as their
finances would not be able for a number of years to bear the loss
of revenue involved. Moreover Part B States have also a heavy
programme of capital expenditure on developmental projects. The
provision for capital expenditure made in the budget for 1951-52 is
Rs. 25.28 crores The overall deficit of these States in 1950-51 was
wholly on capital account. Of the estimated overall deficit for
1961-52 Rs. 58 lakhs are on revenue account and Rs. 8.70 crores
on capital account. As in the case of Part A States, Part B States
are also covering their deficit by drawing on cash balances and by
liquidating investments in the Cash Balance Investment Account. For
social and developmental projects the Part B States have to depend
upon the Centre for loans and grants and it is for the Finance
Commission to lay down the principles that should govern the grants-
in-aid to Part A and Part B States.
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3
FEDERAL GRANTS-IN-AID

The distribution of functions and resources in all felerations
we have seen, does not exactly correspond in the sense that each
layer of government does not have exactly the revenue it requires
to perform the functions allotted to it. In fact, it is practically
impossible to adjust the financial resources of the whole federal
system so nicely that the general and regional governments have
exactly the revenues to match the functions. Financial resourcea are
divided on one principle and functions on another and there is no
guarantee that each will have exactly the amount it needs to discharge
ite responsibilities. Certain taxes like income-tax, taxation of torpo-
rations and of inheritance have become more and more suitable for
central control and collection and we have noticed already the
tendency towards centralisation by finance in all federations.
Important functions on the other hand, like the undertaking of social
services, remain regional. It is here that the right type of loeal
diversity is visible and the right type of local initiative developed.
But these services require expanding revenues which are not at the
disposal of regional governments. Hence a maladjustment has arisen
between governmental functions and sources of revenue.

There is not only an uneven allotment of financial resources in all
federations; there are also inequalities as betvween developed and
uudeveloped States. The States in a federation are diverse i fiscal
strength. In some States the per capita income is lower than in
others due to lack of natural resources and (or) their imperfect
development. As a consequence, the taX revenue that they can raige
is small and the ‘ bundle of services’ that they can provide is at best,
limited- There are such States in all federations ; Western Australia
South Australia and Tasmania in the Commonwealth of Australia'
the prairie Provinces of Canada which are extremely valnerable to
economic depressions and even the maritime Provinces of Prince
Edward Island, Nova Scotia, and New Brunswick ; South Dakota
Oklahoma and South Carolina in the United States; the States of‘
Assam and Orissa in India. Owing to the poverty of their resources
they are unable even in normal times to provide services considered to’
be the absolute minimum. During depressions these States are in
serious financial straits and are foroed to reduce the all too meagre
services that they normally render. As against the weaker units in a
federation, there are the prosperous units which because of t,heit:
cconomic development, are more favourably placed. The Provinces
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of Quebec and Ontario in Canada, the States of Victoria, Queensland
and New South Wales in Australia are the typical examples. In the
richer States, because the citizens are richer they can provide many of
the services privately for themselves instead of depending on the
Government. The income and hence the taxable capacity of these
States being greater, they can provide services quantitatively larger
and qualitatively better than those of the poor States. Moreover, the
tendency is for the strong States to grow stronger and for the weak
States to grow weaker with the result that they cabmot give even
normal services to their citizens.

Thus, either because of uneven distribution of financial resources
or because of inequality in economic strength as between the States,
the federal governments have to come to the help of regional govern-
ments. This is done by the system of grants-in-aid. It has been
pointed out that a ‘“ federation works most satisfactorily if each State
has sufficient financial provision to enable its citizens to receive normal
services from the Government'’. If a State through financial
weakness has to starve its services like education and public health, it
grows weaker and this cuts at the very root of the common
nationality which federation fostars. The federal government therefore
has a special responsibility towards the weaker States. Federal
grants-in-aid are regarded as the ‘‘ baluncing factors ” in a federation.

There is provision in most federations for obligatory grants by the
federal government to the States. In Canada, in return for the
provinces surrendering the power to levy customs and excise duties, the
Constitution provided for specific annual subsidy to the Provinces to
meet the expenses to government as well as an annual subsidy at the
rate of 80 cents per head of the population, In 1947 by the Taxation
Agreements entered into by the Dominion with the Provinces, the
Provinces were offered reimbursement grants for their surrendering
personal income-taxation, corporation taxation and succession duties to
the Dominion government. The Australian Constitution provided that
three-quarters of customs and excise collections should be paid
to the States as grants from the Commonwealth for a period
of ten years. At the end of the ten years the States still found
themselves in need of grants and hence in 1910 & new system of
grants of 25 s per capita was substituted which lasted until 1927,
Again, by the States Grants (Tax Reimbarsement) Act, 1946,
the States are given a reimbursement payment for the surrender

1. Commonweaith Grants Commission - Fourth Report, 1937, p 114.
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of income-tax to the Commonwealth
' Con government. Ip India,
?ovemmegt of India (Distribution of Revenue) Order, 19%6 ngr‘gvisgg
ﬁor grants-m aid of the revenues of United Provinces (Rs. 25 lakhs for
Pve y.ears),RAssam (Rs. 3¢ lakhs each year), North-West Froutier
rovince (Re. 100 lkahs each year), Orissa {(Rs. 47 lakhs in the first

ceeding four years, and Rs, 40

lakhs in every subsequent year) and Sind (Rs. 100 lakhsin the first year

and Rs. 106 lakhs in each of the succeeding nine years). These

grants were meant to put these 'Provinces 0 ¢
: s n an‘ev !
Introduction of Provincial Autonomy. on heel  at the

The present constitution of India ha 1 i
obligatory grants. Thus by Article 273 " in lou ot the. agi s Ctain

, 1in lieu of the i
any share of the_ net proceeds of the export duty on iflslstlgnmgn?z o
products, grants-in-aid of the revenues 0 osan il

; f the State i
Orissa and West Bengal‘are to be given. TheseZh:llOfbéSs:ig), Bllhar,
as any export duty on jute products continues to be ]p o th

Government of India or until the expiration of ten e by the

commencement of the Constitution whichever i Ton f'm the

; : _ ’ ris earljer. i
laid down in Article 275 that grants-in-aid ghall be:e;)a,idltfol: a:zo
e

purpose of promoting the welfare of Sched ibes 1

raising the level of administration of tieu‘gghffllub]:?imA‘: Stat.e % Lo
‘Stat‘e to‘that of the rest of the areas of that State. Fur::s n anat
in-aid of the revenues of Assam shall be paid equivale t(:;r’ i
Average excess of expenditure over the revenues durin %) fhe
yoars immediately preceding the commencement of the Congt'the' o
respect of the administration of (specified) trihal areas - étu’tlon »
costs of such schemes of development as may be undert'alar.:n Y yihe

State, with the approval of the Govern i i by tha
‘ he ment of isi

level of administration of the said areas to thatx;]((i)lfa’tﬁ)r ot g the

areas of the State, ® rost of the

The cbligatory grants provided for i
n most i
meant for a transitional pericd. They are at bggt the federations are

; top-
ments in the early stages of a federatio 8tOp-gap arrange-
o ) n and are not, j
permanent. They have arisen out of the necesait;‘?ftolntpnded to be
units for the surrender of certajn sources of revenye ;‘EImburse the
(glovemm'ent and were meant to last til] such time g tho th(? federal
evelop independent sources of revenue, ® the units coulq

Apart from obligatory {

) ; grants, the fede : ;
federatlons‘ makfas special grants either for Bpe(:.it;ll g?l‘r'ernment o all
ground.of {.mz_me)al ueed. _Iu recent years such speci&ﬁ oty r.on the
Inereasing in importanoce in all federations. In the ﬁr%:a;:lts havfe(;)een

ace, federa)
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governments are forcing State action especially in the field of social
services by the device of grants-in-aid. The most outstanding example
of such initiative is that taken by the KFederal Government in the
United States under President Roosevelt. By the Social Security Act,
1935, grants are offered for old age assistance, unemployment
compensation, aid to dependent children and care of the blind. The
Federal Government undertook to pay 50 per cent of the amount which
the States spent on old age assistance. It is true that almost from its
inception the Federal Government in U. S. A. has made grants to the
States; the first important assistance to the States in the social sphere
being the Morrill Act of 1862 which made grants for agricultural and
technical education. But it was in the *thirties under President
Roosevelt that there was a great increase in the number of services for
which grants were offered. Whereas in 1930 the Federal Government
in the United States gave grants only for eleven separate subjects, in
1940 grants were given for twenty-one items and of these social
services comprised 53 per cent of the total. Federal aid to States for
social security and other purposes increased from 573.1 million dollars
in 1939 to 757.9 million dollars in 1946. In Switzerland, the Federal
Government gives grants to the cantons for education, sickness and
unemployment insurance, unemployment agsistance and public health.
In Canada, the Dominion Government undertook in 1930 to provide
75 per cent of the funds needed for a scheme of old age pensions, the
Provinces administering the services. In recent years the Common
wealth Government in Australia has made grants for specific health
services. But the most important form of grants in Australia is that
given under Section 98 of the Constitution on the recommendation of
the Australian Grants Commission set up in 1933. These grants are
not given for any special service; they are intended not merely to
relieve financial distress of the claimant States but also to enable them
to provide services on the ‘ Australian Standard ’.

The federal governmeut in ail federations are in a position to aid
the regional governments because its taxing powers range over the
whole country. But though it has superior taxing power, it is not
the best authority to administer certain services like education and
public health which are best administered by State governments.
Hence “ financial power at the Centre must energize experience at the
periphery' ”. The federal government can doso since it can take
more from the prosperous areas by means of taxation and give it to
poor areas. Taxes collected by the federal government on a broad

1, Wood, G L ¢ The Future of Federal Aid {Fconomic Recards December 1945
p. 200),
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nation-wide basis are reallocated to the poor
grants-in-aid. Thas federal grants
of income. The richer areas are e

States by the method of
-in-aid involve inter-area transfer
xploited for the benefit of the poor.

On what basis should grants-in-aid be made?
each State may be regarded as 3 proper basis for the
grants. But population by itself is not a sufficient criterion. A rich state
will become entitled to a larger amount of grants on a population basis.
The whole purpose of grants-in-aid may thus be defeated.

Population of
assignment of

The Australian Grants Commission have adopted as basis for
special grants the financial needs of a State goverament. The Third
Report of the Commission says: “ The Commission is convinced
that special grants are justified when a State from any cause is made
to discharge its functions as & member of the federation, and should
be determined by the amount of help found necessary to make it
possible for a State by reasonable effort to function at & standard
not appreciably below that of other States”. A grant on this basis
is intended to relieve the financial difficulties of a State having
regard to all the circumstaaces, geography, economic conditions and
national policy, and to enable it to function at a standard not below that
of other States. The Commission have taken as ‘normal’ the standarda
of expenditure and taxation of the three State governments, Victoria
Queensland and New South Wales which did not ask for special granté
and a comparison is made with the budgetary position of the claimant
States. But differences in budgetary position of the several States
may be due to variations in their financial policy. Tor instance, a
State with high taxation may have a low deficit, while another Stz’xte
with low taxation may have a higher deficit, If the burden of taxation
in each State were equal, their relative deficits would be different To
gauge the true financial position it is necesary therefore to make an
adjustment for taxation Again, a State with extravagant expenditure
may have a large deficit, while a State practising economy may have a
surplus. It would not be fair, to say the least, to give the extravagaut
State a grant without making some adjustment for the different scaleg
of expenditure. The Commission therefore makes adjustments for

trative expenditure, charges for State services " ! et minis-
capital equipment. The ind
the Commission as follows :
State is obtained by uvsing

by information about wage
whioh are exempt from fe

first an index of tax
Federal income-tax

8 80 a8 to take into
deral tax ;

able capacity for each
returns, supplemented
account small incomes
hext, an index of tax collections
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State, adjusted to take account of local taxgtion, is
sl beag -{NOIIJ:;;I?;‘ btt}?e indez)( of collections is divided by the mdex.of
prepa'Fs ;md the’result is referred to as an index of the comparative
capao:lt yof taxation. The Commission thus discovered how each of the
s?‘v.erl yt States stood in relation tc the ‘normal’ in taxation. ’I"hen a
o dlmai'lison is made of expenditure of the claimant Statgs W11‘3h the
f}(t)llomrlx)::al * expenditure of the other States. But the Commission dl.d not
conclude that special grants should_ be given equal to the dglﬁcxentcy%
A claimant State must make an addltlonal eﬂ'prt tfh}‘ough curtal rl?ent.o
exponditure and severity of taxation so that 1t{m1ghb ha,Ye an 1:@:;11 1tve
to improve its position by its own efforts. The requiremen at a
claimant State must make a reaso_nable effort from its own resouree:
derives from the premise that it must be prepared ‘toha(zicetp
the financial consequences of its own policies and that it is the fLil (&;
of the State, so far as it is possible and 1'e‘asonab15 ?o do so, to nt
the financial means of meeting the expenditure r_eqmrec} to casrg'yt ou
those policies.  The magnitude o'f effort rfaquu'ad do a h ate 1;
expressed in terms of social service expenditure and taxa 10n.t0f
claimant State should practice economy {Lbo.ut equt.il.to 6 per ce;ln o
the normal standard for social services and in addlthn the;‘re 8 (:;u
be some special effort expressed in terms of. severity ot_ taxallfon
amounting to 10 per cent of the nqrmal. geverity 9f taxz:) lon.d 3,
state has a low severity of taxation, its grant I8 to be rte 1}0;{1
accordingly. Similarly, there are to be deductions on ac:ounAomte
extravagant scale of social services or adr.m.mstrgtwe-cos 8. : (81 be
guilty of extravagance in financial administration is :xpec e'rin
impose taxation above the average soverity. A Slt,a 'et rgq:;cmgl
assistance has to makeadetqrmmed attempt to solve i sen il
troubles by reducing expenditure apd mcreasx(rilg reYen:lx.l) o
special grant is thus based on financial need as determined by
Grants Commission,

The Royal Commission on Do.minion—Provincit,zl RPel.atl.ons ;n
Canada recommended ° National ad]us}tment granﬁs. I;lo lovmcez?l 3
enable them ‘' to provide hormaLOane(xi(_ilan tsoer:;le:s szlctongo geo;:rt {:)f
normal Canadin taxation”. According s 1d Beport of
the Commission, ¢ what is significant for tk.le purpose o the Comn
ion i i the surplus or defieit which would exist in a
i)‘f:viﬁceﬂil?ii}i:ergio providepthe mn.nal Cana'dian standard of s:;‘;:ix:g
and impose taxation of normal severity. It is not the s:rvx%e:nadian
each Province is at present providing, but the average

1. Report, I, p. 272,
h
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standard of services
finance. It is not th

. . , Province by Province. what the
cost would be if the Province and municipalities taken together were

to provide services on the Canadian standard, which is taken to be
thg per capita expenditure on them for the whole country. The
weight of taxation is measured by comparing the Provincial and
Municipal taxation with the total income of the Province. The com-
putations showed the amount of the adjustment grant required for g
Province or that no grant was needed. According to the Commission’s
calculations, six Provinces appeared to be in need of grants. Thus the
criterion adopted by the Royal Commission in Canada in recommending
grants is the fiscal need of a Province in relation to a ° standard *
which is taken as the norm.

The climate of opinion therefore seems to be that the basis for
grants-in-aid should be the financial need of the State governments.
This is to be computed by taking into account the ¢ normal’ standards
of expenditure and the taxable ability of the States. Grants are meant
to bridge the gap between the two. The States claiming the grant must

however have made all reasonable efforts to mobilize thejr own
resources.

Another problem with respect to grants is whe
conditional or unconditional. Australia hag largely
of unconditional grants by which grants are given
attached. This type of grants is
detailed specifications as to usge.
hand, has developed the system o
American grants to States were lan
tions on their use, but today grant

ther they should be
adopted the system
without any ‘stringg’
for general purposes apgd requires no

The United States, on the other
f eonditional grants.  The earljer
d and money grants without condj.-

‘ 8 are conditional and ugygll i
& matching grant from the State and acceptance of federal sugerr(;(};:)r:

in the aided function. "The #rant is piven subiect el
usually on a 60-50 basis. They B ject to

highways, for old age assistance o
Federal government has insisted on « matching dollar for dgl?::]’l’y g‘e
means of the conditional grant, the Federal government is '1b.le tﬁ
enforce minimum standardg for the whole country, By offering (to pay
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a portion of the cost upto a certain maximum, the Federal government
has encouraged the States to increase their old age assistance payments
Major highways all over the country have been improved, thanks to
federal aid. The bait of money is so attractive that rarely does
a State resist the impulse to accept the grant.

The conditional grant is said to impair State sovereiguty ; it tends
to put the State governments under the °financial tutelage ’ of the
Federal government. Moreover, the stigma of federal charity or
patronage is supposed to accompany them. Since the needs of the
States are different, it has been maintained that they should be left
free to make use of the grant according to their own judgement.
As against thie, it has been said that unless conditions are imposed,
the principle of financial responsibility is infringed, since the revenue is
raised from citizens of one area and spent by ecitizens of another.
The conditional grant, as in the United States, is given for a
specific function and it carries with it federal supervision of State
performance It puts a premium upon State performance of certain
activities and thus has helped in stimulating State action in spheres
of activity in which there is a national interest. The Australian
Grants Commission is not in favour of any condition being attached
to the grants recommended by it. Similarly, the Royal Commission
on Dominion-Provincial Relations in Canada stated: “ thers are
many fields in which the conditional subsidy may be highly useful......
but as a method of financing major functions of government and of
providing for necessary inter-governmental transfers in a federal
system, it fails to meet the test of efficiency, and dissipates seriously
respounsibility for public expenditures. It is for these reasons that
the Commission recommends National Adjustment Grants to which
no conditions are attached' ”. The case for unconditional grants has
been accepted by the Commonwealth government and the governments
of the claimant States. In Canada, however, despite the recommend-
ation of the Royal Commission, the plea for unconditional grants has
been rejected. But there has been a feeling that conditional grants
in Canada have not been very successful.

In the United States in recent years there has been a demand
for ‘equalisation grants’. Grants, it is pointed out, should be
distributed on the basis of relative needs and relative financial
resources, that is to say, those with the greatest need and least

1. Quoted in Federal Finacial Relations in Canada and Australia by K. ] Binns
p. 66.
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resources should receive the largest per capita grants, while those
with the least need and greater financial capacity, should receive
the smallest per capita grants. In other words, the federal government
must attempt “ to overmatch the dollars of the poor States and to
undermatch the dollars of the rich States'” It has been increasingly
felt that there should be a natioual minimum service standard in
education, health and public welfare; that the Federal government,
in other words, should ‘ underwrite minimum service standards’. Thus
each governmental unit must be able to provide the minimum
programme without great strain on its resources. A beginning has
been made with regard to public health grants where a wide diseretion
has been given to the Ilederal officers in allocating the grants and they
have used it for purposes of equalisation.

In India, specific grants are given by the Uentral Government for
development schemes, for Grow More Food and for education.
Subsidies are alzo given for housing and for food. In 1945 the Provinces
were informed thav they could draw up their schemes of post-war
development on the assumption that in the five years heginning with
1947-48 they could expect assistance by way of grants of Rs. 250
crores which would be distributed on & population basis. After Parti-
tion, adjustment had to be made for the Provinces in Pakistan and
for the division of Punjab and Beungal. In 1948, following a review by
the Centre of development schemes, thc Provinces were informed that
development grants from the Centre would be contingent upon the
Provinces spending from their own resources at least equivalent sums.
Thus the grants became conditional. In the case of West Bengal and
East Punjab which were severely affected by the Partition, and of
Orissa and Assam which are comparatively less developed, it was
agreed that the entire expenditure on approved schemes would be
reimbursed by the Centre subjoct to stated maxima. The grants for
Grow More Food schemes were limited to 50 per cent of the expenditure
incurred and in the case of Assam and Orissa to 66 2/3 per cent.
In 1949"50, in view of the inflationary pressure in the econ/omy grants
to Prov_mces were severely cut. The budget estimates of the é‘roverm
ment of India for 1950-51 allowed for Rs. 9.59 crores for development
grants. In the revised estimate the allocation for grants has been
reduced to Rs. 5,60 crores. Iu the budget for 1951-5‘.& no provision is
ma(%e tor development grants to Purt A States, 'he States have been
advised to charge expenditure on intensive food production schemes to
food houus receipts ; in the case of some States, the excess expenditure

o Maxwell, James S The e I - . .
©viseal Tmpact of Fedaralism in the United States. p. 394,
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if any, is to be shared by the Centre. In the 1951-52 budget, provision
has been made for a grant of Rs. 1 crore for special assistance to
States on account of natural calamities and Rs. 20 lakhs for grant to
Orissa for construction of a new capital.

Following federal financial integration of continuing Indian States
and States’ Unions, the Central Government have agreed to make
good the revenue gap arising from the Central assumption of federal
sources of revenue and expenditure, by grants-in-aid. These grants,
as we have seen, amounted in 1951-62 to more than Rs. 10 crores.
From 1950-51 the Part B States are also entitled to development and
other grants-in-aid from the Centre in the same way as Part. A
States.

The Finance Commission which has now been set up is charged
with the responsibility of making recommendations to the President as
to the principles which should govern the grants-in-aid of the revenue
of the States out of the Consolidated Fund of India. It has been
maintained that the Commission should be guided by the Constitution
which in the directive Principles of State Policy has laid down that
“every citizen shall have an equal right to an adequate means of
livelihoed ””; that ‘‘the State shall strive to promote with special
care the educational and economic interests of the weaker sections of
the people” and that ‘ the State shall regard the raising of the level
of nutrition and the standard of living of its people and improvement
of public health as among its primary duties’. If a State is called
upon to observe these functions, it is the duty of the Centre, it is
pointed out, to help the weaker States and provide them with resources
to discharge their constitutional obligations. The States, in other
words, argue that the theory of the welfare state imposed on them
usakes it obligatory on the part of the Central government to distribute
grants according to needs. As in other federations, so in India, the
States are in unequal stages of development and their fiscal capacity
is therefore unequal. The financial needs of backward States like
Orissa and Assam are greater than in the case of other States.
Again, Partition has affected the financial position of States like East
Punjab and West Bengal. Further, the standard of living and
administrative efficiency is lower in most of the Part B States than
in Part A States. The following table shows the per capita
revenue and expenditure of Part A and Part B States for 1951-52;
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TABLE I
Total Tax Ex i
penditure  Kxpenditure on
( Izevenqz /Reveuu.e (per capita) Secgrity Social
per capita) (per capita) Part A States services services
Madras 10.47 7.79
. . 10.59
Bombay 16.31  19.8) 16.30 2';; g
West Bengal 13.74  11.921 15.66 4'26 o
Utto:r Pradesh 9.68 7.09 9.02 3.07 o 5t
%;!m]a.b 13.16 7.94 13.32 4:17 36‘4
ihar 6.21  4.87 7.74 1.92 oa
Madhya Pradesh  Y.14 7.58 9.50 2.41 o
As.sa,m 10.54 7.02 11.6¢ 2:85 :2‘)‘3(2)
Orissa 7.21 4.70 7.86 2.25 2.28
Part B States
Hyderabad 14.79  10.57 1
. 4.8
Travancore-Cochin 16.05 9.59 16 IZ) 3(1)2 ?‘.Sl
Mysore 1622 7.24 15 63 2.97 7o
Madhya Bharat 14.24 10,63 14.30 4.38 30
Saurashtra 19.52 9.04 19.47 6.57 6au
PEPSU 14.17 9.92 14.12 4.84 ggg
{(Source: Reserve Bank of Indi i i
and July 081 450, ndia  Bulletin, April 1951, p. 54,

Pel:tcapita revexflue and expenditure reveal
per capita revenue of Rs. 16.31 for Bo i

p)er capipa expenditure of Rs. 16.3) fornél:gbt;oy th Ig..s2 l7f’?z ?lha{ od
Per capita expenditure on social services has been 'lov'vest n Bl!mr'
and Onsga, Wl_ule it is the highest in Bombay. The E on B}har
on the Financial Provisions of th i i npors Qommlttee
question whether asin Australia

wide disparity, from

. n i i
Committe have pointed  out T In the different States. The

S ! “there is und .
attractive in seeking to bring up the backwarémﬁfﬁ?;y :0!111ethmg
average  standards both in effort (severity of t&Xati:n) ZZS; (:,o

1n

performance (standards of service') ”.  But in view of th id
— e wide

L. Report of the Expert ¢ 7 -
Constitution, p. 11. P ommittee on the Financial

Provinsions of the Union
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difference in the levels as between the States in India and in view of
the fact that the number of States in India is much largar than in
Australia, the Expert Committee was constrained to remark that *in
such a background ‘averages’ would be mere mathematical concepts

3

totally unrelated to actual facts ",

The Finance Commission has to make, in the first place, an
appraisal of the financial needs of every State to discharge its functions
at a standard of efficiency not appreciably below that of other States.
Secondly, the Commission must satisfy itself that a State has made
reagsonable efforts from its own resources to reach this goal. In other
words, the Commission has to satisfy itself that a State has qualified
for grants-in-aid. This will involve an examination of its budgets in
order to ascertain the revenue effort made by the claimant State.
States which write off large sums of money in pursuit of socio-economic
objectives will have to be advised to go slow to be eligible for grants.
For the implementation of the Five-Year Plan the Centre will have to
make specific grants and in distributing such grants the varying
economic circumstances of the different States will have to be taken
into account. The Finance Commission may well adopt the principles
and formula evolved by the Australian Grants Commission with
suitable modifications to suit the economic conditions in India.!

Transfers of revenue by means of grants-in-aid is inevitable in
a federal system because of the impossibility of securing an exact
balance between financial resources and functions. TFederal grants
serve to bridge the gap between State needs and financial resources.
But for this device, a poor State will be forced to abandon or starve
some services or allow the federal government to exercise the functions,
though the State is better able to perform it. Federal grants relieve
the strain on the budgets of financially weaker States and help them
promote economic expansion in their areas. Thus financial inequality
as between States is not allowed to stand in the way of furthering
national interests, the federal grants-in-aid helping to solve the
problem of functions without resources. Any expansion in the system
of grants, it is pointed out, will however inevitably tend to weaken
the autonomy of the States. But it is the price which has to be paid
for establishing a national minimum of services.

1. The task before Finance Commission is indeed onerous, While it is evident
that no fixed principles can be laid down for all tie, let us hope that a workable formula
will be found to establish harmony between the financial needs of the Cenire and the States
in their drive towards the economic uplift of the nation,
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Since federal grants amount to a transfer of income collected in
the rich States to the citizens of poor States, it is likened to the
subsidisation of an ineffiicient irm. But this criticism overlooks the
fact that some Statesif left to themselves cannot provide certain
services at & minimum national level and hence the federal govern-
ment may have to redistribute revenue among the States so that
the deficiency of resources in some States may not prevent provision of
a minimum level of services. Again, it has been said that federal
grants prevent the maximisation of national produection, since they
hinder inter-State labour mobility by counteracting the incentive to
mobility, namely real wage differences'. This criticism also cannot be
sustained, since the object of federal grants-in-aid is not so much to
establish uniformity of standards throughout the country as to
establish a national minimum standard. Diversity of standards is
bound to exist in a federation due to regional heterogeneity.

1. A D Scott: A Note on Grants in Federal Countries Iconomica, Nov. 1950
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Some Dravidian Loan-words in English
By
Sr1 C. R. MYLERU, M. a.,
Department of English.

he study of loan-words in a language is an extremely interesting

and profitable branch of work, because it throws light on the
civilization and cultural and other contacts of the people whose language
we study. This will open up vast vistas of ancient life and man-
ners at the mere sight of some words as if by magic, like the words
“Open Sesame!” in the story of Alibaba. Among all the languages of
the world, KEnglish is the one language which has been borrowing
right and left, from any contact it has had with any country or people
of the world. The original stock of pure Anglo-Saxon words, which are
mostly monosyllabic, is very little. Through the ages, it has borrowed
freely from Celtic, Scandinavian, French, Greek, Latin, Italian, High
and Low German, Russian, Turkish, Egyptian, Africaans, Persian,
Hindi, Urdu, Chinese, Japanese, Malay, the Australian tribal languages,
and last but not the least, from the South Indian Dravidian languages

as well.  All this only shows what wide and varied contacts the English
people have had all through the centuries.?

Again, the Britishers have profited greatly from those contacts.
They have not remained * purists ' in the matter of language, but have
believed and are believing that they could pick up expressive terms and
words wherever found, and incorporate them into their own language.
They have thus built up their language on a wonderful scale as they
have built up their Empire, rather, as they built their Empire till some
years ago but which is now disintegrating. Though the countries of their
Empire might go away from them, the words they have incorporated
into English from those people will remain in the language, as long as it
continues to be spoken or written in the world. This tendency of taking
up new words from other languages and making them their own, with-
out wasting time to translate them into English in an indifferent and
ununderstandable way—as some of our Indian languages are doing now in
the cage of foreign words—shows a progressive outlook, and an abundant
vitality and adaptability, which are remarkable. This spirit of vitality

1 H. Bradley:- ~ The Making of English
6
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wnd adaptability is responsible for the phenomenal growth and develop--
ment in the language and literature of the Knglish people. No wonder
that it is spoken by nearly three-fourths of the human race though it is
the language of a tiny island in the North Sea. Like a snow ball rolling
and gathering fresh snow on wintry ground, it has gathered new matter
a8 it has rolled along through the different countries and through the

centuries. There are few other languages like this in any other part of
the world.

' In the matter of enriching the language, trade has played a more
important part than conquest or colonisation. * The merchant adven-
turer holds an important place in the history of the English language.”1
Usually new words first come into the spoken language and then they
percolate into the written language also. The reverse process also takes
place sometimes. In some cases, it is scen that the same word is
borrowed at different times repeatedly, i.e. sometimes directly and
sometimes alsc indirectly through some other language. For instance,
many Indian and Far Eastern language words have come to English
through Portuguese or Dutch or French, because those countries traded
with the above mentioned Eastern countries before the British. Simi-
larly some Samskrit words have come into Knglish through Greek,
Latin or Arabic, and again directly from Hindi or Urdu. For exawmple,
words such as ‘' pepper*’, ** elephant "’ * silk "’ have come to English
through other languages like Dutch, Portuguese or French, from Kast
Ifldla:n languages and Chinese. The modern tendency however is for
English to borrow directly from the languages of the countries with which
they have contacts. This is how any number of words from Hindi, Urdu
and some from the South Indian Dravidian languages have found their
way into linglish., We can see these words being used in plenty by
Indo - Anglian writers in their works. After being adopted into the
!anguage, these words behave exactly like other ordinary English words
in the matter of inflexion, conjugation, accentuation, etc.2

As far as Indian words are concerned, there are two periods of
borrowing ; first, before the mediaeval period through Arabic, Greek and
Latin ; second, direct borrowal from the sixteenth century onwards.
Among the languages of India, North Indian languages like Hindj and
Urdu have contributed a larger number of words to English than the
South Indian Dravidian languages. The reason for this state of aflairs
is greater contact between the British and the people of North India

1 O.Jesperson:- "“Growth and é::;tuzagt};e Ié:gl‘imang“age..
2 O, Jesperson:- "‘Growth and Structure of the English Language”
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Contacts in the military, commercial and governmental fields have been
greater there than here down in the South. But still a fairly good
number of words from the Dravidian languages has come into English.
These words have been borrowed from Tamil, Telugu, Kannada and
Malayalam—the chief Dravidian languages. But among these Kannada
has contributed very few words, because it is an inland language, and
the possibilities of contact with the British have been few. The seat of
government, commercial stations and ports are found only in the Tamil,
Telugu and Malayalam areas, so that contacts between the British and
the people of these parts were greater and fuller than in the Kannada
country. Most of the Dravidian words entered the English language
only from the 16th century onwards, and now they have become quite
good English words, and sometimes, even difficult to be recognised in
their old South Indian forms.?

Now, we shall take up some of these borrowings in detail ; these
words are found and used in practically all important aspects of life.
They have become so common that we are surprised when we learn that
they have been borrowed from one or the other of our own South Indian
languages.

I shal! welcome you to read this article in the traditional South
Indian fashion, by first offering you ** betels’ and ‘' arecanut.”.
Of course *‘‘betel” and ‘“*arecanut” remind us of the third
requirement *‘ chunam '’ and all these words are of Dravidian origin.
They have been taken completely into the English language, and they
are treated exactly like other pure English words as regards grammar
and usage. The word * betel”” travels into the English language via.,
Portuguese, for they began trading with our part of the country earlier
than the British. This is the case with many other Dravidian words;
they have gone into the Iinglish language through Portuguese, and
through Dutch and French. The Portuguese word is ‘¢ betel ”’.  Ulti-
mately it comes from Malayalam ** Vettila” and Tamil * Vetrilai”.
(Q@apS%v). The word is used by many 15th and 16th century writers, of
which I shall give a few examples a little later.

Similarly, the word ‘arecanut’” comes from the Portuguese
‘““areca’ and from Malayalam “adakai”. We can compare the Kannada
form of the word *‘adakey » and even in Tamil there is an old form
“adaikay’ (geodard) meaning ‘““adai” (gyeo) cluster; * kai”

1 H.Palmer:- ‘Principles of Language Study.’*
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(smi), fruits or nuts. Chunam is from the Tamil word **chunnambn

(#er@wy).  And now for some of the sentences where these words are
used by early writers.

R. Burton: “ The Hindu will chew his betel

1€ and squirt the scarlet
juice all over the floor.

W. Philips : * They (the Hindus) do nothing but sit and chew
leaves or herbs called * bettele ” with chaulke and a fruit called “arequa’’.

Hakluyt. Great quantity of * archa’ which fruit they eat with
the leaf of a herb, which they call * beitel .

Purchas. The * arequa " maketh men almosi drunk ',

Of course, in these examples, the curious reactions of strangers to
our ancient and traditional habit is clear, and is funny to us now as
also to Englishmen who have lived with us for a long time.1

In the sphere of victuals also we find that many familiar words
are of South Indian origin. The word * rice’’, for example, the name
of the staple food of millions in the Kast is ultimately derived from the
Tamil word “arisi” (gf8). Of course, from Tamil it was borrowed
by Greek, where it assumed the form * oruza ', because they came into
contact with the Tamils early when they traded with the South. The
Italians borrowed the word from the Greeks and it took the form
““risa " in that language. From Italian it was borrowed into French

and it became ‘‘ris’ there. From French it crossed the British
channel and went into the English language as * rice ',

Similarly, the word * paddy " ultimately comes from a Dravidian
language, through Malay and Javanese languages. Those far-eastern
languages like Malay, Javanese etc., also borrowed some words from the
South Indian languages, when the ancient Tamils traded with them,
and also they had their empire in those areas, and from those languages
English borrowed some of these words, which could be ultimately
traced to Dravidian origin, « Paddy ” in Javanese is “Pari’ and
Malay i¢ is “Padi”. How can we say that the word is of Dravidian
origin? In Kannada the word for paddy is *‘ batha and in Teluga
itis *“ Vaddlu ”. There must have been a form in the earliest Dravidian
language which must have given the Malayan from ““ Padi”. Archaeo-
logists have come to the conclusion that South India is perhaps the

1 Hobson and Jobson by Yule and Burnell,
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i Earth’s surface and people here were civilized
m?tkzgsée:g‘;r?:l::tgietgzd the use of implements l‘ong before the people
‘&;1 ther parts of the world. So it need not surprise us that the words
? 0“ ads »gand “rice ” are of South Indian origm., beca{use we were tl;e
ﬁci'rst Eo ggow and eat rice, which is the mpst easily ”d]gestxble food in
the world. The Hindi word for cooked rice * bath '’ also must have
come from that Dravidian word.

i ord for pepper water * mulligata-.wny.” is borrowed
fromTi]l?eE'?‘ag.lr;)Si}ll vvzrord u m[i)la?gutannir ” (.Lﬂa.r@js,g&vrm*;/r)f 1.e.,‘_cpe[;[:;a5
water, i.e., *rasam”’ (ren'. Of course, it is natural for eonder
i muliigatawny " to go together for eating purposes, and it is no w
that they have been borrowed from the same source.

i g 'y Tamil word
English word “curry' is from the ‘ :
' ka.r'ir’}:e(a;:;())(:%l;zugh %‘rench “cari ”’ and Portugugse ‘; caril ”tmezfm::zlx]g
ation. Of course, with the development o e
. l‘-,ege.ta:,lri E;:zp}?;ve «fish curry ”, “,mutton curry ’ ete., The qud
gusm%::z’ome) a firsf class English word and standard authors like
Tailackeray used it in their works. Thackeray ”sa.ys in one of his
novels: ¢ If you come to dinner, there is “ curry .1

some of the well-known varieties of fruits have a,lsp
been rtl;kl];nnfft'?rzss(;fnh India. “ Mango ”, for example, comes .fro;n T?‘tm‘ll
“ mangai ”’ (wr@sris) through Portuguese, where the word 'orl; tt:s
« ganga » We find this word in more or Iess‘ the“same fo_rgx 1Kn a de
four important Dravidian languag.es.. ”Mala.ya. am xrfua,;)hgal . t?nn;a:
« mavinakai ”, Telugu * maimnudikai . Our parto e'p(:pn yf vas
first to grow mangoes in the world. The best varieties o he
el available only here; for example, the * Neduchalai
ot Z M?iv) variety of mango isgrown in the Salem district of our state.
SI‘O;i?e;:tlLinds me of an incident reported in the p:pers_lsomgtiears ag;?é
ard Shaw was happily wi us.
e th:h t]?)tler (is\?;rg:d %i?gle Minister, Pandit Jawaharlal Nehru,
appeanr:ed tat‘xe late George Bernard Shaw with some fine mangoes when
Eresv(:ent to visit him at his place, Ayot. St. Lawrence in England.
A(;ter tasting them, it seems George Berna,r_d Shaw x._-emﬁll"k‘?d }t}mt];-t!]e
had not tasted such luscious fruit at any time previously ulx) is lte-
He had not eaten mangoes at all previously. Many othe;st egtan 0
evince an interest in eating mangoes afterwards, so that it was

1 Hobso;:;;?;i:sio;rb} Yule and Burnell,
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reported that traders sent mangoes by air, and fairl i
ported that trade: g y air, airly good business was

“Jack ” fruit is nothing but our Malaval « 1"
: ! yalam “chakkai”. It h
gone into Hoglish through Portuguese where the word js « Jaca 7, §§

two out of our traditional three fruits (b - _
‘ . @rssaflsar) (¢ mangg ”, « ”»
and “plantain > ) have gone from South India. ) ( go”y “jack

« 5 . .
Anavas ” ie., pine apple is from our Tamil word “ Annas ”

f.a/sér@siu).l It i; found in more or less the same form in the Singhalese
anguage aiso. It grows in abundance in South Indj
Malay peninsula. '8 Ceylon and the

The word ¢ Copra *’ comes from Portu i

~Th : . guese and Spanish “ Copra

which is ultlmately derived from the Malayalam word “Kopp;)ra”:

::; 18 fouqd In more or less the same form in the Tamil Woré
Kopparai * (@sriuans) and the Kannada word ¢ Kobrj .

The second part of the compound word “siugar , i
_ gar candy * is fro
t,‘he second part of the Tamil word for it *karkandua ”y(asg'acea;r@.;]
“kandu ”. meaning a lump. Of course even the word « sugar ”’ is of
Indian origin, from the Sanskrit word “ sarkara *’.

o I.n the olden days we did not believe in
njections for the treatment of diseases.
from the leaves of herbs
in

patent medicines or pills or
. We used to cuteall our ailments
2 the : .» which are even now called « pachilai ” (uéfte)
Tamil.  This word has given to the English language patchouli .

There is.anot.'he'r word ¢ catechu ” which has been defined in the
Oxford Concnge Dncho‘nary as *'an astringent substance containing 40 to
50% of tannin, obtained from the bark of wood or fruits of various

plants, used in medicine, tannine. dvein rinting ete.”” This i
from the Tamil word e b S L o

“kachu " (a4 . 0
meaning ** bitter ", chu™ (sés) through Malay * kachu

The word * cheroot ” is the same as our Tamil word «

f h 3
(#@L.@) ; through French * cheroute” shuruttu

: ; it has gone into the English

l?n{gllmget. T});\mhmrapnlli is, and has always been, famous f01g itg
cheroots . e 3

vy €re are some sentences where the word has been used

Indian Gazelte. Chewing beetle and smoking cheroots .
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Annual Review. ** He who wants a cigar in the East must ask
for a cheroot.”

Next we shall take up a word which refers to a kind of cloth. The
word “ calico” which means a kind of cotton cloth is of Dravidian
origin. In fact, it is finally derived from * Kozhicode” an important
sea-side city of Malabar. In Malayalam it is * Kozhicodu’ the Arabs
wrote it and pronounced it as ¢ qualiqut” ; in Medieeval Latin it took
the form of '*Collicutta”. It was ¢ Qualicut” in Portuguese from
where it came into English as “ Calicut . The O. E D. defines the
word as follows:—** The kind of cloth (cotton) made in Calicut ; many
kinds of cotton cloth bleached and unbleached called '* calico”.

And now for an early example of the usage of the word in a book :

J. Robertson in his book ¢ Spinster” writes :— “A tawdry, ple-
spotted, flabby, ragged, low priced thing called « c.allicoe” made by a
parcel of Heathens and Pagans that worship the D_evﬂhand work.on half
penny a day .2 (Incidentally, the attitude of the English people in those
days to our countrymen engaged in calico trade also becomes clear
frcm the sentence).

Then if we go into the sphere of dwellings and housing accommo-
dation we find a lot of words in English which have been ultimately
derived from the South Indian languages. The word ¢ teak” for example,
comes from Malayalam ‘theka ™ (cf) Tamil *‘thekku” (Czéw),
through Portugese *teca”. Then the word ‘*bamboo” comes from
the Dravidian word * bambu’’ (cf) Kannada ‘‘bambu” through
Malay. Javanese * bambu ™ and Portuguese, Spanish and French
“ bambu '; (cf) also the Dutch form bamboes ”,

Hakluyt writes. The houses are made of canes which they call
* bamboos "".3

The word ¢ palmyra” for the variety of palm tree seen in
plenty in South India is from our Tamil and Malayalam word
 Panamaram ”’ (u%rwsin). 16 comes into the English language through
Portuguese where its form is * palmyra” the spelling having been
apparently modified erroneously g.fter “pfﬂmyr.?. "’, a city in Syria.
The dictionaries say that the word is of Indian origin.

1 Hobson and Jobson by Yule and Burnell.
2 Ibidem ! )
3 Hobson and Jobsen '’ by Yule and Burnell.
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The word * choultry ", a village rest-house, is from the Dravidian
word “_ch:wudx ? (#rag) found in Tawmil, Telugu, Kannada, Malayalam,
The railway station in Salem district * Macdonald’s choultry ” is called
“ Mukudan Chavadi " (s@seran) in Tamil.

The word *godown” meaning a ware~house is from the Tamil
word * gidangu ” (@ i), also called “ giddangi ” (8 58) sometimes
even mow in the Malay language. Aspointed out previously many
Dravidian words were taken into Far—Eastern languages like Malay,
Javanese etc., because of the trade and cultural contacts that the Tamils
had in ancient days with those countries.

o Pandal ”, built in front of marriage house or for big gatherings
like the annual session of the Indian National Congress, is from the
Tamil word * pandal ” (usse).

The word ** balcony ” meaning an upper window is derived from
an Italian word ** balacone ”’; the first part of this word ** balco™ is
said to be from O H. G. word * balcho ” meaning a ridge; this is what
is given in the O. E. D. But to my mind, the derivation seems to be
unnatural and far—fetched. I suggest, subject to correction, that we can
connect this word with our Tamil word * palakani” (uwseefl) mean-
ing the upper-window. and it might have been borrowed by the
Europeans from us when they came into contact with us, for purpose
of trade and commerce in the 15th and 16th centuries.

The word *“ bandy * is for instance, from the Telugu word “bandy”
(cf) Kannada “ bandy '’ and Tamil and Malayalam ** Vandi (@eorip ).

In 4 Handbook of British Imdia’’ occurs the sentence: ** A
buggy being a one~horse vehicle, at Madras, they call it o bandy *.1

For satling in the sea along the Iiast Coast, fishermen
use the *' cattamaran’ which is from the Tamil word * kattumaram '’
(si@wr@). [t is useful for sailing long distances in the sea, and is never
upset by even high waves in stormy weather. ‘This word * cattamaran
has a figurative sense also, and means a cross—grained person of whom
others are afraid. Let us see some usages ;:—

The Blackwood Magazine : ** lle is the very cattamaran of oratory
when he explodes. ” '

1 Hobson and Jobson by Yule and Butnell T ————
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W. Collins : * That old cattamaran, of a maiden aunt of his...... 1

Then let us turn to trade and commerce and monetary transactions,
The word ‘‘coir” is from Portuguese ‘“ cayro’ and it is ultimately
from the Malayalam word *‘kayar”, (cf) Tamil ' kayir” (sdg).
Of course it means the fibre produced by the cocoanut tree.

Forrest says in his book :— ** The cocoanut tree produces coir.” 2

“ Corundum ” meaning * crystallised mineral of some species as
sapphire, ruby etc.” is from the Tamil word * kurundum” (F@E+sw)
which is largely used for preparing abrasives.

“Tootanague ” meaning zinc, is from the Tamil word * thutta-
nagam” (g gssrawm).

The word ‘‘ cooly ' meaning the worker on wages, so useful for
industry and commerce is from the Tamil word ** cooli ” (%.4f), meaning
the man who ecarns wages, for which idea also the same word is used.
Some scholars think that it might be from the Guzerati word *koulli”
meaning an aboriginal tribe; but that has not -been accepted by all
linguists.

R. Percival writes: ‘¢ A cooly is a common fellow of the lowest
clags 2.3 (Incidentally, hecreates a separate class or caste of people in

our country as *‘ coolies” asif we are not having enough of them
already!).

The coing used for monetary and commercial transactions were
three —* cash ¥, *“fanam” and ‘ pagoda .

¢ Cash ” meant ‘“coin of low value in Tlast Indies. It is from
Portuguese “cas’’ (cf ) French *cas”, Singhalese *‘ casi ’’; all these
forms are ultimately dcrived from the Tamil or Malayalam word
“kasu’ (s7#).

Daupier writes :— * The money-changers sit in the markets with
leaden money called *“cash’’ which is generally given for small money

1 Ibidem

2 Ibidem

3 Hobson and Jobson by Yule and Buinell
7
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in all these countries; but, cash here is lead or tin (usually with a small
hole in the middle)r

The word * fanam ” is from the Tamil word “ panam ” (uemrs);

80 ¢ cash’’ make one *‘fanam ’.

Pagoda was a gold coin, made up of 42 fanams, and it also meant
a temple or sacred building in India and China, especially its sacred
tower, usually pyramidal in shape, built over the relics of Buddha or
some saint or any place of devotion. The gold coin called * pagoda
had on one of its sides the picture of a temple tower. Now this word was-

also written ‘ pagotha ”’, ‘“*pogodo” and it is derived from the-

Portnguese word *‘ pagodi . The dictionaries say that the Portugnese
word is of Indian origin; but, the derivation suggested is rather curious
and out of the way. Some scholars take it as coming from * but +
kadah ”, meaning a temple of idol. Some others say that it is from
the Samskrit word ¢ bhagavat”, meaning *holy”; some others
say that it is from * Bhagavati”, meaning *Durga, a goddess .
But all these derivations do not sound plausible. T suggest that the word
““pagoda ” might be a corrupted form of our Indian word * gopura ”
by the  law of metathesis ”’, according to which sounds and letters of
a word might change places. Thus * gopura’ became * pugora ”
then *“ pagora’’, and then  pagoda’’.
because in some Indian langusges *“r” is pronounced as “d” (Soft).

(x) (63}
** Badoda ”, “ Nayad”. What I suggest here is subject to correction,

anfi approval by scholars, and I request those interested to give their
opinion about this hypothesis of mine.

Fipally, we shall take some miscellaneous words, which are
greatly inuse in English, and which also originate from oune or the
other of ur Dravidian languages. The word ‘peon” meaning office~boy
i8 from the Tamil word “payyan’ (evwwer). Its correct pronunciation is
‘“ pien’’ and pot * pin  as most of us say.

The word **boy” in the sense of *‘bearer’ or *servant” is.

from the Telugu word *“ bayi”, according to some scholars,

“ Pariah >’ meaning an untouchable is from the Tamil word

“parayan ” (ueppwsr), one who beats upon the “parai’” (uep) or
country drum.

1 Ibidem

*“r”" became changed into “@’”
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« Bandicoot”” meaning a big-sized rat is from the Telugu word
4 Pandikokkun . J. Forbes, writing about the East India Company
warebonses on the Coromandel coast gays i~ ** Bandicoot~rats frequently
andermine ware—houses and destroy every kind of merchandise.”’?

The word * Coromandel”, by the by, is from Tamil * Chola-
mandalam” 7 (Qerywedr. evin),

* Canicopolly *’ is from the Tamil word * Kanakkupillai ” (sewé@
Soner).

' Ferringhee”” or * Firinghee” is from Tamil and Kannada
“ Parang1”’, (upa®) (Cf). “Para.ugipettai"'Sug&;@a@uumg) meaning
the place where Ferringhee or * white people”” live. 8t. Thomas Mount
is called * Parangimalai™’ (up#@.w0%) even now.

“ Poligar” is from the Tamil word ** Palayakkaran”’ (ur@rwésnrer)
or small chieftain.

“ Ramaswamy ' {@¢rwo sard) a common pname among Tamil males
has a figurative meaning also. It means *“any Tong, Dick or Harry in
Madras.” It also means a twisted piece of cotton in a tube, made of
cotton in a tube, made of silver for lighting cigars.”’

“ Pet” or “pettah” is from Tamil * pettai (Cuien) meaning
bazaar.

Ayah is from the Tamil word * ayah"’ (gwr) through Portuguese
4 gia’’, Spanish *aya’ and Italian “aja”. An example of ea.rl’y usage
is Mrs. Sherwood’s sentence in a work, “ The ayah and her lady.
)

¢« Chit " or * chitti ” is from the Tamil word ** cheettu

‘ Tapal ” meaning the mail is from the Teluga word ** tappalu ™
which is singular in number. But some Telugu clerks of the Fast I?dx'a:
Company, it appears, mistook it for the p\’uml form because of the “u
ending and. formed the singular “tapal ” which has gone into English
in $hat form.

¢ Tom Tom "’ meaning beating the country drum and announcing’
something or the drum itself, is from the Tamil word * thambattam
(@oul o).

1 ~Hobson and Jobson’’ by Yule and Burnell
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¢ Yercam ” meaning an East Indian herb, iis fibre used medicinally
is from Tamil * Erukkam ” (er5&sd), a common plant in South India.

“Chatty ” is from Tamil * Chatti”’ (#.19) meaning earthern pot.

There are many other words like “ anicut” (s2%urés.@), «ayacut”
(wss @), “maramath’’ (wrrege) ete, pertaining to engineering.
They are from Tamil. Similarly “kummi» (@wd), * kolattam ”
(@srovriiid), ¢ Bharatha-natyam ” (urssrilpuwis) pertaining to the
dance art are from Tamil.

Thus, quite a number of words have gone into English from the
Dravidian languages. A study of these words is very interesting and
instructive for students of language and literature.

References:—
1. “The New English Dictionary” (Oxford).
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KUMARA KAMPANA IN THE TAMIL COUNTRY

BY

Ser A. KrisuNASwAMI PILLAL, M.A. LT,
Associate Professor of History and Politics.

NE of the little known chapters of Vijayanagar history is that
concerning the activities of Kumara Kampana in the Tamil
country. How the Tamilnad became part of the Vijayanagar

Empire neceds to be fully worked out. It is an interesting and
inspiring theme of historical investigation. The sources for this kind
of research work in the history of South India are copious, especially
the epigraphical and literary ones. Here an attempt is made to
describe briefly the activities of Kumara Kampana or Kampana II in
the Tamilnad.

Kumara Kampana was the second son of Bukka I, (1366-76 A.D.),
the second ruler of the first Vijayanagar dynasty. He was the
hero responsible for the conquest and consolidation of the Tamil
Country during the reign of his father. His example was
followed by the later sovereigns of Vijayanagar, Kumara Kampana
was not merely a political conqueror but also a restorer of the
indigenous culture and the preserver of the ancient religion
in South Incia. The Muslim invasions from the north, beginning
from the time of Allauddin Khilji, had brought untold misery and
misfortune to the ancient royal dynasties of South India. The Chola
Empire was no more ; the Pandyan kingdom had become a thing of
the past and the Hoysala ruler Ballala III who tried his best to save
South India from the tyranny of the Sultans of Madura fell in the
battle of Kannanur-koppam. The South Indian temples had been
plundered and desecrated, their untold wealth had been carried away
and their magnificence and graundeur were destroyed. The exact
condition of the Tamil country before the advent of Kumara Kampana
could be gleaned from the famous work called “ Kamparaya Charitam ”
by Gangadevi. The mysterious lady, who appeared before Kampana
while he was at Virinchipuram, told him as follows :

“ 0 King! The place known as Vyagrapuri (Chidambaram) has
become truly so, for now tigers inhabit where men once dwelt. The
8



54 UNIVERSITY JOURNAL

Vimana of the Srirangam temple is so dilapidated that now it is the
hood of Adhisesha alone that is protecting the image of Sri Ranganatha
from the fa)ling debris. The Lord of Gajaranya (Thiruvanaikkava)
whq once killed an elephant to obtain its skin for his garment has now
again been reduced to that condition because he is stripped of all
cl9thlng- The Garbagraha and mandapa of many temples are crum-
bling and the doors of many other temples are eaten up by white ants.
Where there resounded once the joyful music of mridangam there is
now heard the howling of the jackals. » !

The above description of the temples in the Tamil country though
postic in character cannot be regarded as opposed to facts of history
What applied to the condition of the temples may also be applied t(;
the polit.ical condition of the Tamil country. It was a period of small
autocratic states ruled over by independent chieftains who refased to
recognise a supreme authority. To put it more explicitly there was
no supreme power which could control the petty states. Of these
sr_nall states which existed in the region south of the Tiruvengadam
hills, two claim our attention for the present purpose. They were the
Tondaimandalam region under the Simbuvarayas and the Madura
Sultanate. The Simbuvarayas held sway in the present Chingleput
North Arcot and portions of South Arcot districts. The Sultans oi‘
M_adt}ra ruled over the present Trichinopoly, Madura and Ramnad
districts. It is necessary that the history of these two states must be

sketched for the proper understanding of K: ’
Tomil conatry g of Kampana’s conquest of the

The Sambuvarayas of Tondaimandalam :

The Simbuvaraya chieftains were once the feudatories of the
Chqla monarchs. Since the extinction of Chola’rule from the time of
Ra]?, Raja 1II, the Simbuvaraya chieftains became prominent. The
earliest ruler of this minor dynasty was Sengeniminden Attimallan
Simbuvarayan. He was a contemporary of Kulottunga III. In the
8th regnal year of Kulottunga 11I, this Sambuvaraya made gift of
taxes to the Tiruvallam temple near Conjeevaram® The most import-
ant .ruler' of this Simbuvaraya family was Rajagambira Sémbuvarl; a
An inscription of his at Padaivedu in North Arcot district mentign;
that in 1268 A.D. he became independent of the Chola ruler and
refgsed to pay him tribute.” During his rule, the Tondaimandala
region came to be called as Rajagambirarajyam. He was succeed(:?i

Ie  Madhuravijayam by Gangadevi. Introduction. T
2. South Indian Inscriptions, Vol. 111, No. 60

3. T V. Sadasiva T'andarathar: Article on Samtuvaravas in Tamil Fozhil, Vol 2
3 , Vol. 2.,
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by Virasola Simbuvarayan in 1822 A.D. and he assumed the title of
Sakalalogachakravarthi Venrumingonda Simbuvaraya. These titles
may be regarded as too much for a petty ruler. But in those far off
days, any chieftain could add to his name any kind of title. According
to inscriptional evidence* he ruled up to 1338 A.D. and during this
period, the Sambuvaraya state attained the zenith of its power. All
his neighbours were afraid of him and even the attempts of the Rayas
of Vijayanager to expand their rule southwards were unsuccessful. He
was succeeded by his son Rajanarayana Sambuvaraya (1338-1366
A.D.) who also assumed the prefix to his name Sakalalogachakravar-
thin. His inscriptions are found at Kanchipuram, Mahabalipuram,
Padaivedu, Vellore and Tirupputkuli, It was during his rule that
Kumara Kampana invaded the Tamil country.

An exact description of Kumara Kampana’s campaign against
Rajanarayans Sambuvaraya is found in the famous book “Kamparaya
Charitam ”. According to that valuable source of information
Bukka I ordered his son Kumara Kampana to march against the
Tundira country (Tondaimandalam) and after defeating Simbuvaraya
to conquer Kanchipuram. Then he was ordered to proceed against
the Sultan of Madura. According to the instructions of his father,
Kampana started on his famous expedition to the south from his
head-quarters at Mulbagal. He crossed the Andhra districts from
Mulbagal within five days and reached the banks of the river Palar.
There the forces of the Tamil chieftain Rajanarayana Sambuvaraya
met those of Kumara Kampana. The forces of Sambuvaraya were
defeated and they fled for safety to their citadel Rajagambiram
(Padaivedu). Kampana proceeded against that place also and besieged
the fort. When pressed hard, the Sambuvaraya came out of the fort
sword in hand and there was a duel between him and Kumara
Kampana. The poem Kamparaya Charitam mentions that in the
duel, the Sambuvaraya was killed.” But Mr. T. V. Sadasiva Panda-
rathar in his article on the Sambuvarayas says that Kumara Kampana
after defeating Rajanarayana showed his magnanimity by restoring
the kingdom to him and accepted tribute.” The latter's opinion is
more reliable since Kumara Kampana assumed the title of
¢ Sambuvaraya Sthapanacharya.”

After the defeat and restoration of the Sambuvaraya chieftain at
Padaivedu, Kampana proceeded to Kanchi and Virinchipuram and

4. Madras Epigraphical Report, 1911.
5. S. K, Iyengar: Sources of Vijayanagar History. p. 23
6. T.V.S. Pandarathar: Tamil Pozhil, Vol. 2.
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took rest during the rainy season. It was here, according to Madhura-
vijayam, that a mysterious lady appeared before Kampana and after
describing to him the disastrous consequences of the muslim invasions
of the south and the sad plight of the Tamil country and its temples

exhprted bim to destroy the invaders and to restore the country to it;
ancient glory.  She also presented to Kampana a divine sword which

she said, would give him victory over the Sultan of Madura. '

The Sultanate of Madura :

The history of the Sultanate of Madura is an in i
the same time a horrible ope. According to lbn-Batu::feﬂsﬁaﬁl;:;
Tuglak appointed Sheriff Jalaluddin Ahsan Shah to be the Governor
of Ma’ba_r which became one of the provinces of his vast empire. This
Jalaluddin rebelled and usurped the ruling power, killed the lieutenants
and agents of the Sultan and struck, in his own name, gold and silver
coins.” But Ahsan Shah was assassinated by one of his nobles in 1340
A.D, and was succeeded by another noble called Allauddin-Udaji. He
ruled for s year and, after a successful war with the Hindus of Madura
was Fhot dead on the spot by an arrow from an unknown hand. A’
son-m-lav{r of his who assumed the title of Qutbuddin succceded him.
He was killed within forty days of his accession and his successor was
one Ghiathuddin Dhamagani, originally a trooper in the service of the
Delhi Sultan. Ghiathuddin, according to Ibn-Batuta, was a fiend in

‘;31;[3;1; .shape and the atrocities of his rule are well depicted by Ibn-

It was during the reign of Ghiathuddin that the Hoysala ruler
Vira Ballala 111, made his final attempt to destory the muslim rule ir;
the south. As fortune would have it, though almost successful in his
attempt, yet he was captured alive and put to death horribly at
K.annanur-Koppam. Soon after his return to Madura, Ghiathuddin lost
h!s only son, his wife and mother by an attack of cholera and himself
dled_ a forh_night later Ghiathuddin was succeeded by his nephew
Nasir-ud-din, who had been a servant of Muhammad Tuglak at De]hi’
fl:om where he fled to his uncle at Delhi. He ascended the throne of
his \_mcle by a lavish distribution of gold to the nobles. Qne of Nazir-
uddin’s first acts was the killing of a son of his paternal aunt because
he was the husband of Ghiathuddin’s daughter. Having murdered
the husband he married the widow. The successors of Nazir-uddin
were Adil Shah (1366-567 A.D.), Fakruddin Mubarak Shah (1857-58
A.D.) and Allauddin Sikender Shah (1372-77 A.D.).

7. 8. K. Iyengar: South India under Muslim invaders,
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The rule of the Sultans of Madura from 1335 to 1377 A.D. may be
regarded as the worst period in the history of South India. The difficul-
ties which the people, their religion and culture had to experience had
been well attested to by Ibn-Batuta. The tyrannical rule of the Madura
Sultans was put an end to by Kumara Kampana. After subduing
the Sambuvaraya chieftain, Kampana marched southwards, helped by
his friend, Saluva Mangu. Gangadevi describes the Sultan of Madura
who was defeated by Kampana as “ one who reduced to a low condi-
tion, the Cola and Pandya by his valour, who proved to be the latchet
to the creeper. the prosperity of the Ballala.’’® Dr S K. Iyengar
interprets this statement and comes to the conclusion that the Ballala
referred to was Ballala IV and the Sultan of Madura who was defeated
by Kampana was Naziruddin, the successor of Ghiathuddin. He would
date Kampana’s expedition to Madura pricr to 1368 AD.° But
Father Heras, on thestrength of the coins of the last Sultan of Madura,
pushes back the date of Kampana's expedition to Madura to 1377 A D."°
Mr. T.V 8. Pandarathar thinks that the invasion of Kumara Kampana

against Madura would have taken place before 1354 A.D.!* But a careful
study of the inscriptions during the time of Kumara Kampana would
convince anybody that none of these dates may be regarded as correct.
I have studied many of the inscriptions that were inscribed during the
reign period of Kumara Kampana in the south. Many of these inscrip-
tions are dated in the Saka era, but some contain only the name and
month of the cyclic year. The earliest inscription which mentions about
Kampana’s rule in the south comes from Chittoor district and gives
the Saka era 1283 which corresponds to 1361 A. D. The latest records
mentioning about Kumara Kampana are found at Tiruppullani
(Ramnad district) dated 1374 A. D and at Tirupparaithurai (8aJ
wrrb g gap), (Trichinopoly distriet) (1374 A. D.). Therefore Kumara
Kampana was active in South India between the years 1360-1376 A.D.
for about fifteen years. It must be between 1370 and 1375 A. D.
that Kampana invaded Madura and defeated the Sultan of Madura.

Father Heras in his ‘ Aravidu Dynasty ’ says, ‘“ One of the most
transcendental acts of Kumara Kampana in the south was the resto-
ration of the Pandya ruler to the Madura kingdom. He made enquiries
concerning the members of the Pandyan royal family and their respective
rights to the Pandyan throne. The result of this enquiry was the

8. S. K.lIyengar: South India under Muslim Invaders.
9. 1bid, p. 182.
10, Father Heras: Aravidu Dynasty, p. 106.
11, T.V.S. Pandarathar. History of the Pandyas in Tamil, p. 156.
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coronation of Somasekhara Pandya as the ruler of Madura. ” 12 But this
conclusion is based upon local chroniclss and is not supported by epigra-
phical evidence. The name Somasekhara Pandya is unknown to the
geneajogical lists of the Pandya rulers, Further there were in existence
till the year 1377 A. D., coins of the Sultans of Madura. Therefore
Kumara Kampana’s restoration of the Pandyas to their ancestral
throne is & myth. Inscription No. 64 of 1916 is helpful in solving the
problem. The substance of the record is “ The times were Tulukkan
times. The devadana lands of the temples were taxed with the
kudimai '* However, the temple worship had to be conducted with-
out any reduction. The cultivation of the temple lands was done by
turns by the tenants of the village. At this juncture Kampana
Udaiyar came on his southern expedition destroyed the Tulukkans
and established orderly government throughout the country. He
appointed many Nayakkanmars for inspection and supervision so that
the worship in all itemples might be revived as of old.”

So far, I have tried to narrate the political achievements of
Kumara Kampana in the Tamil country and it is clear that he was
completely successful in his attempt. But the conquest of the Tamil
country alone was not his maip object.  He came to the south as the
champion of Hinduism and as the preserver of the South Indian
temples. The temples at Madura, Srirangam, Kanunanur, Chidam-
baram and Conjeevaram were left uncared for during the period after
the decline of the second Pandya empire and before the establishment
of the Vijayanagar Empire. Therefore it became an important duty of
Kumara Kampana and his friends and officers to see that the temples
of South India were restored, preserved and protected.

The first duty of Kumara Kampana after defeating and killing -

the Sultan of Madura was to restore the daily services in the famous
temple at Madura. The Pandyan Chronicle gives a very interesting
account of the incident. ‘* Kumara Kampana Udaiyar, a native of
Karnataka, having conquered the Muslims, took possession of Madura.
He opened the Siva and Vishnu temples which had been locked up for a
long time. After opening the temple of Minakshi, he obtained a personal
view of the goddess. Things were found precisely as on the day when
the temple was closed. The lamp that was lighted on that day, the
sandalwood powder, the garland of flowers and the ornaments usually
. placed on the morning of festival days were now found exactly as

they wera before. Kampana on seeing this miracle was glad, closed

12 1Ibid, pp. t06-107. 7
13. A kind of tax.
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his eyes and with great piety made the customary offerings. He gave
many villages to the temples and established ordinances for the regular
performance of worship '

The next temple that was restored to its former grandeur was that
of Srirangam. During the invasion of Malik Kafur and Muhammad-
bin-Tuglak, the idol of Sri Ranganatha had experienced difficult and
painful incidents. Due to the religious fervour of a Srivaishnava of
Srirangam and his son, the idol was carried from place to place in South
India and was kept secretly in a cave in the holy hills of Thiruvengadam.
It was Gopanaraya, the Governor of Senji and an important officer of
Kumara Kampana, who drove the Muslim Governor of Samayavaram
near Trichinopoly and reinstalled the idol of Sri Ranganatha at Sriran-
gam. Before he did 8o, he brought it safely from Tirupathi and kept it
safely in the rock-cut shrine at Singavaram (near Senji). Then, in an
opportune moment, he marched with an army to Samayavaram,
defeated the Muslim governor there and restored worship in Srirangam
temple. This glorious achievement of Gopanaraya is testified to by
hig Srirangam inseription. He was a Brahman officer belonging to the
Apastamba sutra and Bharadwaja Gotra.

This was not the only achievement of Gopana Rays. He was
appointed by Kampana as the Governor of Senji province and also as
the general supervisor of temple affairs in South India. Inscriptions
Nos. 88, 87 and 88 of Vol. I of South Indian [uscriptions mention the
part played by Goppanaraya at Kanchipuram. In these records he is
mentioned as Koppanangal which is only a Telugu version of Goppana-
raya. No. 86 refers to Kampana as the lord of the eastern and
western oceans and his officer Koppanangal restored the lands which
once belonged to the Rajasimheswara temple. The lands had been
sold away by the temple authorities to Anekathangavatham (9255
sésragw) shrine. In Saka 1286, Goppana ordered that the lands
should be restored to the former temple. Inscription No. 87
belonging to the same year records that with the approval of Koppan-
angal, the authorities of the Rajasimheswara shrine at Kanchi sold
some houses in the northern row of the Sannidhi street to certain
Mudalis for 150 panams. No. 88 dated Saka 1291 mentions that during
the reign of Kumara Kampana, with the approval of Koppanangal, the
temple authorities gave a muit near the temple and some lands to a
certain Gangarayar of Thirumudakunram (Viruddachalam). No. 52
of 1.U5 is an inscription founl at Dalavanur temple in South Arcot
district. It registers the grant of land by Saluva Mangu in accordance
with a letter received from Goppana. According to the inseription
the correct name of the village is Thalaivinallor (g%l s gr7).

14, Taylor: Oriental Histo{ical Manuscripts 7
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The ober great officers of Kumara Kampana who helped him in
the tremendous task of establishing peace and security in the Tamil
country were Vittappar of Anegondi, the treasurer, and Somappa
Udaiyar, the Mahapradhani. Both these officers are mentioned in an
inscription at Kurmayi in Chittoor district dated Saka 1283.15 Aocord-
ing to this inscription, these two officers issued an order to Meydevar
who was the subordinate treasury officer, in Pulinadu, to assign
certain duties in kind on all articles that passed through his
province for the benefit of the Vishnu temple at Kurmayi. The
treasurer Vittappar was appointed as the royal officer in the Siva
temple at Tiruvottiyur in Saka 1200. He found that the servants of
the temple had struck work owing to differences between them.
Vittappar enquired of the Virasolaanukkar and the Kaikolars concern-
ing the cause of this strike and called a meeting of the Srirudras
Vaheswaras, Isabhattaliyas and Devaradiyars in the Vyakarna’-
mandapa of the Tiruvottiyur temple. Then he settled a procedure in
the matter of order of service to be followed by them in temple
service. But the question was not finally settled. Three years after-
war_ds under the orders of Kampana Udaiyar these people had to meet
again in the same hall presided over by an officer called Tunaiyirunda
Nambi Kongarayar. This time it was succesefully settled.

Besides the above other instances could also be mentioned to
prove the beneficent activities of the officers of Kumara Kampana in
the Tamil country. No. 255 of 1935 from Tirukkoilur gives the informa-
tion that one Maraya Nayaka, the son of Somappa Dandanayaka
executed repairs to the temple at Tirukkoilur. Another inscription
dated Saka 1289 records the gift of land for the maintenance of one
Kattanainan (s s9ez e ) of Pidavur for singing the sacred hymns
before the deity of Nerkunram and is signed at the end by Goppa-
mangal who is evidently no ofher than Goppanaraya. No. 182 of
1936 dated Saka 1294 comes from Kannanur, the capital of the
Hoysalas in the Tamil country. It mentions that the temple of
Poysaleswaram Udaiyar was demolished upto its sacrosanctum and
converted into a mosque by the muslims during their occupation of
the temple. After Kampapa’s conquest of Madura the temple at
Kannanur was restored and reconsecrated for worghip.

It is clear from the above literary and epigraphical evid
Kumara Kampana aided. by his officers such I;s Saluv:ncﬂ?&z};ﬁt
GoppanadRaﬁa antho%appla, was responsible for the restoration of"
eace and o in the i i iti .
i}i)elds, rder in amil country both in the political and relgious

15. No 309 of Appendix B. M. E. R. 1913 .

m\‘\'ﬁ%\%_

MYSTICISM AND AMBIVALENCE

BY

Sgr D. 1. JESUDOSS, M. A., M. LITY.,

Department of Philosophy.

Mysticism “ seeks by contemplation and self surrender to obtain
upion with or absorption into the Deity ”. Bertrand Russel opines.
“ mysticism is to be commended a8 an attitude towards life, not as a
creed about the world,” * There had been many an attempt to analyse
the constituent elements of this mystic attitude. St. Thomas Aqguinas
developed what may be described as “ the classic explanation of the
mechanics of the intellectnal communication implicit in the experience
of mystical union”? Among later mystics Meister Eckbart had
explained this mechanicg of the mystic attitude in greater detail.
Rudolf Otto had attempted to show that in mysticism there is no
differonce as Bast and West.? Recently Swami Akhilananda® had
supported the same view.

Now, most of the students of the mechanies of mysticism had
agreed there are different stages of experience within mystic life such
as crisis, call, * divine darkness” or * purgatory ”, vision or samadhi
or superconsciousness, atonement, estrangement, reunion and so forth.
Apart from these specific experiences most of which are sui generis,
there is another attitude which is unigque in its own way and yet
accompanies a few of the other experiences mentioned above, as
their integral part. This we ocan name ambivalence. Freud uses
this term in his “ Totem and Taboo.” ® It is very significant that this
term appears in its adjectival form as one among the addenda of the
third edition of the Concize Oxford Dictionary. The smbivslent
attitude is ‘‘ baving either or both of two contrary values or qualities.”

Having either of two contrary values, i.e., the first type of
ambivalence, is understandable and is almost a daily experience of the
common man. But having both of two contrary values or gualities

1 ¢ Mysticism and Logic’ by Bertrand Russel p. 8

2 Do the Mystics Know *—An article by Rev. T. (Celbishley in the
Hibbert Journal Vol. 50 No. I. P. 3

3 Muysticism—* East and West” By Rudolf Otto; translated by Bertha
L. Bracey and Richenda C. Payne cf. Introduction.

4 Hindu Psychology—Its Meaning for the West. By Swami Akhila-
nanda. P. 168 '

6 Totem and Taboo By Sigmund Freud (trapslated by A. A, Brill)
chapter 11 deals with Taboo and the Ambivalence of Emotions.
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is a mystic experience. Thus the second type of feeling of ambivalence
is something extraordinary but understandable. It is analogous to the
feeling of lovers described in Tamil Literature as  Qodal or Pulavi.’” !
It is a kind of “ wanting >’ and *‘ not wanting ” the relationship with
the partner. Having ambivalant experience in the former sense of the
term, namely, having one of two contrary values, is seen in the samadhi
and reunion stages of mystic experience. In these stages, the soul ig
attracted by divine values. But in the stage of estrangement the soul
holds dear the mundane and carnal things. In the stages of call
crisis and darkness, the second type of ambivalence is experience(i
1. e., now the divine is valued and now the vulgar is valued. Thus both

t_{pes of ambivalence cross and recross mysticism in a number of
places.

_ The experience of ambivalence is well illustrated by St. Paul is hig
Epistles. For instance, when Paul refers to “ Not I,but Christ liveth
tn me "4, heincludes the one way ambivalence. But when Christ
refers that “ The spirit is willing and the flesh is weak '3 He points
out to the painful two sided ambivalence.

Qut of the four Saivasamayacharias—~Sambandar, Appar,
Sundarar and Manikkavasagar—Sambandar’s life illustrates mostly
the divive unilateral ambivalence and the lives of other three, the
bllat.eral type- Manikkavasagar’s utterances are full of the bilateral
ambivalence. ' But it should be mentioned here that both the types

t(-,)'f ambivalence occur in the life of any one mystic, but at different
imes.

_ Let us now refer to the possible explanations of this ambivalent
attitude. According to the psychologists and more notably to McDougall
man acts on the level of sentiments. These sentiments are clusters,
of'mstmcts around a person, place or thing. We can say that in the
life of the mystic, when he moves toward God, there is a rivalry
between two sentiments namely world-regard and God-regard. In -the
scale of sentiments which the mystic has developed the one or the
other dominates. When the dominance is continuous for a fairly
long period, the mystic experiences the unilateral ambivalence, and

W.hen there is a tension or quick succession of the two sentiments, the
bilateral ambivalence is experienced.

1 Cf. Tiruklural Chaps. 131—133,
2 Galatians Ch. 2, verse 20
3 Matthew Ch, 26 verse 41.

4 For example see his “ Foraaken Ones Petition * stanza 9,
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The one way ambivalence can also be looked upon as a fall from
moral sentiments to the instinctive level, or an elevation from the
instinctive level to the level of sentiment as the case may be. Similarly,
the bilateral ambivalence can be viewed as the period of tension
between the two levels—instinct and sentiment—or the quick
change from one to the other alternately.

J. 8. Mackenzie uses the term ‘‘Universes of desires” ! in the
place of sentiments, and inclinations or impulses in the place of
instinets. His peychology, of course, is ad hoc one. The rest of his
theory can be developed mutatis mutandis, on the basis of the theory
of sentiments mentioned above, to explain ambivalence.

Ambivalence can be also explained from the doctrine of the
selves” put forward by T. H. Green. According to him there are three
gelves in human personality—beastly, rational and saintly selves.
Unilateral ambivalence is a movement of the basic rational self either
toward beastly nature or toward saintly nature. The bilateral ambi-
valence is the soul’s nature when it is on the eve of leaving beastly to
gain rational, or from rational to saintly, side, It also occurs if the
movement is in the opposite direction.

From Kant we get a clue to another explanation. He speaks of
the Good-will and the Holy will. “ A good will is one which always has
the power to act on right principles but is also susceptible to other
kinds of solicitation e. g., special impulses and passions, desires for
certain ends, and so on......... A holy will would be one in which
every tendency to action except for the sake of a right principle was
absent”®. Kant holds that * thereis a peculiar kind of emotion which
a being who has a good, but not a holy, will experiences when he
contemplates moral purity.” ! This emotion he calls Achtung. [t is
described as a species of awe. We can say that this achtung comes
very near our ambivalence,

Let us turn now to depth psychology. According to it there are
four levels of mind— conscious, subconscious, unconscious and super-
conscious. The mystic has the single type of ambivalence in the
superconscious state where he sees God and is in non-dual relationship
with Him. The other three stages of mental life produce the other
type of ambivalence.

1“4 Manual of Ethies” (6th edition) by J. S. Mackenzie P. 34.
2 Thid. Pages 212 & 213.

3 Five Types of Bthical Theory By C. D. Broad. Pages 135 & 136.
4 Tbid. Page 139.



Ambivalence can also be explained by the Hindu doctrine of
gunas. Gunas are three—sattva, rajas and tamas. In unilateral
ambivalence one is under the influence of one of these gunas. In the
bilateral, one is under the influence of two of the gunas.

'Again we can divide the experience of the mystic into transitive
and intransitive. When the ego of the mystic deals with itself we can

say the result is intransitive experience. Here the ego tries to establish.

a union with God. But the ego has also to establish a relationship
between itself and social and physical environment. This leads
to what may be called transitive experience. One way ambivalence
occurs either in the tramsitive or in the intransitive experience.
Whenever there is difficulty in synchronising thess two kinds of
experience at the same time, dual ambivalence results.

Ambivalence can also be explained from the angle of the Karma

theory. The mystic is & jivan mukta. He is liberated but is in the

bodily state. The body is due to the momentum of the fruit of the
Karma done already. As long as there is mental balance and
concentration, the jivan mukta is in the world but not of it. He is
God-centred and he enjoys unilateral ambivalence. But occasionall
he loses his balance and that is very painful to him. This pull towarc)i’;
bilateral ambivalence is due to the nature of the flesh which is a mala
In order to avoid the bilateral ambivalence and the irksome feelin :
accompanied by it, the last sutra of Siva-jnana-botham prescribes fog
the jivan mukta temple worship and the company of the bhaktas.

The Saiva Siddhanta and some other Hindn systems say that the
nature of the soul is the basis of ambivalence, because it partakes of
the nature of God or Maya with which it comes to be united. From

the Christian terminology ambivalence is due to the struggl
the old Adam and the New Adam. struggle between

From the angle of abnormal psychology further explantions can.
be given. Freud would trace ambivalence, as he has done in Totem.
and Taboo, to father-complex. Jung would explain it as recression
from the normal level to the racial unconscious. McDougali: would:

have tried to explain it on his theor 3 .
. ; y of split personal i
leading upto repression and dissociation. PR p 1ty, conflict

Which of these theories offers an ade

admitted facts of the double nature of

. . .. . the ambi .
involved in mysticism is a matter for further bivalent relation

consideration.

quate explanation of the-

RAMANUJA AS PANENTHEIST

BY
MRr. JOHN ©. PLOTT.

1. INTRODUCTION

—Em—fm purpose of this essay is briefly and suggestively to consider
whether Ramanuja may rightly be considered as a panentheist,
and to make some general conjectures and comparisons between
his system and such a position as is taken (or indicated) by Charles
Hartshorne in his Terry Lectures, The Divine Relativity. In passing.
we shall make some comparative references to the Philosophy of
St. Bonaventura, which would show that his system may also be
called panentheism. In Runes’ Dictionary of Philosopby, Vergilius
Term defines panentheism as follows:

“ ... the view that God interpenetrates everything without can-
celling the relative, independent existence of the world of entities;
moreover, while God is immanent, this immanence is not absolute (as
in pantheism); Ged is more than the world, transcendent, in the genge
that though the created is dependent upon the Creator, the Creator is
not dependent on the created. God thus is held to be the highest type
of Unity, viz. a Unity in Multiplicity. This term is employed to cover
a mediating position between pantheism with its extreme immanence
and a theism of the type which tends to extreme transcendence.’ !

This definition, I believe, will be seen to fit Ramanuja, St.
Bonaventura and Hartshorne, who equates it with another term, of
his own coinage, Surrelativism. In the Preface® he states his
thesis, that

“ ... the ‘relative’, or changeable ... includes within itself and in
value exceeds the non-relative, immutable, independent, or ° Absolute’

1. As this stands, of course, all types of bhedablieda (identity and difference) might
be included. TFor the distinctions between difference in unity, difference and unity, and
unity in difference, see C. D). Sharma, Indian Philosophy {Benares, 1952) pp, 508-510 and
P. N. Srinivasachari, Pliilosophy of Bhedableda, or, in more brief compass, Philosophy
of Visistadvaita (Adyar, 1946, 2nd edition) pp- 71-80—an excellent work which was not
vet hand during the first draft of this essay. It would be our argument, neverthele_SS.
that most of the bhedabheda positions are really qualified pantheisms, whereas Visistac_lva.lta.
is lhle only Indian system to which the term panentheism in the strict sense would rightly
apply.

2. Charles Hartshorne, The Divine Relativity, Yale University Press 1948, p. viis
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as the concrete includes and exceeds the abstract ... Thus Surrelativism,
although a single logical principle, not an eclectic conjunction of
doctrines, synthesizes into a higher unity ‘ relativism ’ —all (concrete)
beings are relative—and ¢ absolutism * —there is & wholly nonrelative
(abstract) being.’’

and further ®

‘“ God orders the universe, according to panentheism, by taking
into his own life all the currents of feeling in existence. He is the most
irresistable of all influences precisely because he is himself most open to
influence ‘. In the depths of their hearts all creatures (even those
who ‘ rebel’ against him) defer to God, because they sense him as the
one who alone is adequately moved by what moves them.... In this
(concept we have) vision of a deity who is not a supreme autocrat,
but a universal agent of ‘ persuasion ’ ° whose ‘ power is the worship
he inspires’, that is, flows from the intrinsic appeal of his infinitely
sensitive and tolerant relativity, by which all things are kept moving
in orderly togetherness ... .

and finally in distinguishing, with excellent precision, his doctrine
from pantheism, °

“ If pantheism is a bistorically and etymologically appropriate
term for the view that deity is the all of relative or interdependent
items, with nothing wholly independent or in any clear sense non-
relative 7, then ‘ paneatheism is an appropriate term-for the view that
deity is in some real aspect distinguishable from and independent of
any and all relative items, and yet, taken as an actual whole, includes
all relative items. Traditional theism or deism makes God solely
independent or non-inclusive® . Thus there are logically the three

3. Ibid. p. xv.

4. See Srinivasachari, ops cite, p. 83 ; '’ Visistadvaita is ... not a mere metaphysical
enquiry into the nature of Brahman as the ground of existence, but is also the spiritual
method of attaining Brahman as the goal or supreme end of life”. This factor of
attainment, coupled with the concepts of Grace and mercy (krpa and daya) etc . is
precisely what Hartshorne means by ** open to influence ”.

5. He uses this term in the same technical sense employed by Whitehead, as
having metaphysical as well as moral significance, a concept derived directly from Plato,
See Adventures of Ideas (Pelican edition pp. 103 and 175).

G. op-. cit. p. 89. ’

7. According to this it should be emphatically pointed out that superficial Christian
theologians and others who * condemn * Sankara as a pantheist are not in the least accurate
Not to mention the fact that to Sankara, Isvara and Brahman are not equatable his:
philosophy of the aksara-adhyasa relationship, rightly understood, makes it difficalt 16
classify him in any of the traditional Western categories.

8, Madhva's system would seem to fit this description rather well,
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views ; (@) God is merely the cosmos, in all aspects inseparable from the
sum or system of dependent things or effects; (b) he is both this
system and something independent of it; (¢) he is not the system,
but is in all aspects independent *. (The second view is panentheism.”)

These quotations should be more than enough to make Harts-
horne's basic position clear, although we cannot deal here with all of
his developments and proofs. QOur question is whether Ramanuja
holds the same position and if so, whether if rightly understood, it
might not take a prominent place in the modern world as a basis for
the Great Synthesis so much desired for our century.

First then, let us examine, in the light of Hartshorne’s
position, Ramanuja’s doctrine that the world and individual souls,
jivas, constitute the ‘body’, (sarira) of Brahman, the Lord '°.
The Traditional Christian theology, dominated as it has been by
Jewish concepts recorded in the Book of Genesis more than by the
srutis like the 4th Gospel, would doubtless look askance at such a
doctrine, in spite of the emphasis on immance in the ‘ Person’ of the
Holy Spirit, and on the metaphor of the Church as the ¢ Body’ of
Christ'!. But as Hartshorne rightly points out, ! if the implications

9. Independence, of course, is not necessarily pure transcendence. Most theism
insists on the latter ; but the issue does not arise in the case of Deism, where the deity has
only ** distance »» The machine the Deistic God starts working might conceivably become
a Frankenstein and destroy its Maker and everything else. ‘' Metaphorically, one wonders
if perhaps this has not happened in our century

10. It may be noted that Das Gupta observes that the term panentheism may be
applied to the Vishnu Purana, to which, avowedly Ramanuja is devoted above all other
scriptures. Moreover. when Kuppuswami Sastri, in his foreword to Srinivasachari’'s Idea
of the Finite Sclf, uses the terms pan-organism and pansyntheitc wmonism, it is obvious
that he means the same thing.

11, This, empathically, is Hartshorne's contention ; and it deserves serious conside-
ration, The cynical wise-crack, '* Shall we elect God FPresident?” for the present will
illustrate the actue predicament. Proletarian or 'bourgeois’, the whole world is now
striving towards some sort of Democratic order. But few philosophers have even dared to
ask whether the democraticssystem can have a metaphysical foundation. Certainly one
could find very little rationale for democracy in the system of Advaita, whereas it is a
patent historical fact that Ramanuja’s success brought remarkable social reforms into the
India of bfs day, whereas strict Sankarites even remain austere and critical even of the
social service done by the Ramakrisha Swamis,

12. Op, cit. pp. 32f; 53; 53; In classroom lectures Hartshorne dilates at: length
on Whitehead’s doctrine of the Conscquent Naturc of God. This doctrine seeks to include
God's capacity to suffer also, which Ramanuja does deny, except in the sense of undergoing
limitation, but at the cost of some inconsistency. The important thing is that since at
least according to the Augustinian tradition, there can ¢ nothing apart from or outside
of God. souls being made in His ‘image ', and participating in His being, the world, though
' created ’, and thus distinguishable from Him, still owes both its essence and existence,
derivatively, to Him; thus, in Whitehead’'s terms, the world is derived from His
‘ consequent * Nature, not his * primordial ' Nature. Origen, indeed, and most of Byzantine
tradition and (Italian Renaissance Platonists after him) stressed emanationalism almost to
the exclusion of the ex nikhilo theory. Nicolas Berdyaev is the modern exponent of this
same tradition
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of the dootrines of the Incarnate Word and of the Holy Spirit had
been or could be worked out to the full, panentheism would be the
right position for Trinitarians to affirm. When Ramanuja insists that
Brahman is at once adhara (sensational source and ontological
support) and miyanta (ruler, by indwelling, not by external
sovereignty)'?, he is trying, it seems, to make the same correction in
his tradition, as Hartshorne now wishes us to do in the modern world.

The world is not a dead thing by any means, and it is a mistake—
a mistake quite universal in the west since Descartes, (Fechner, Lotze,
Bergson and Whitebead being the great exceptions)—to judge the
whole of the external cosmos by its lowest and most apparent aspect.
With them, Hartshorne insists that if matter is a part of life—as
undeniably it is, wherever we find it—then it is much more mature to
judge physical reality in terms of biology and psychology rather than
to speak of the latter in terms of Newtonian Physics. This does not
mean, however,—and here, with Ramanuja, we are wisely put on
guard against what Hegel calls the Speculative Fallacy—that
we say that non-living matter is ¢ndistinguishable from the
qualitatively as well as quantitatively complex and tychically!*
behaving compounds which we call life. Nerve cells, for example, not
only show a peculiar sensitivity to certain forms of electricity, but
are evidently capable of generating their own current whenever the
need arises, in a manner impossible to any other substance without
external manipulation. On the other hand, neither dces it mean that
we may jump into what Kant calls the transcendental illusion, and
declare, with most advaitins, that manifest matter, no matter how
manipulatable, is therefore nothing at all in itself, but only an
undenominatable superimposition on the undifferentiated ‘whatever-
it-might-or-might-not-be ° that invites ws to investigate what we
can never encompass anyway. Behind apparently dead, or latent,
matter may lie, as Bergson has insisted, an elan wvital, and behind
this a field of Form (Cassirer), of nexus (Whitehead), of essences—
(Santayana); and behind this there may be the Ultimate Ground
of “ Das Nichts ” of the Existentialists and the Madhyamikas. But
the last level we seriously doubt, although we acknowledge and even
insist that if /ndifferentiation is to be affirmed as ultimate, as Supreme
(in Hartshorne’s terms) we deem it more convenient to call it N othing

13. Srinivasacharis, Ramanuja's Ideca of the Finite Selfy pp. 46—47, see also
. ; T . ¢ also
his Philosophy of Visistadv. ch. ix, notably p. 222: “The omniscience of Isvlara. is selhf-
limited by his redemptive love, working threugh the moral law of karma, in the history of
Humanity. The infinite love of God is eternaily wedded 1o the majesty of his law in the

dual personality (cf. ‘Hartshorne‘s surrelativity) of Sriman Narayana and enlers into history
in the interests of universal redemption.”

14, cf. Hartshorne's remarks on contingency. after Pierce, ope cit, pps 29, 30, 107.
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than to say that ‘ whatever-it-is’ ¢s. Only Nothing can be undiffe-
rentiated in the strict sense of the term. Hartshorne and Ramanuja
are in compiete accord in insisting that whatever is is necessarily
related, or at least relatable (and also, we may add, relating): To be
18 to be related. This is axiomatic.’ This, admittedly, is only half
of the Bradleyan paradox. But the more fruitful resolution of it
seems to lie in this direction rather than in denying reality to rela-
tions altogether—or more exactly, than in denying reality to
relatedness. We should frankly recognize that it is in the field of this
relatedness of reality lie what Husserl calls the etdetic forms; that
relations, as it were, reenter the reality (or realities) they relate,
giving (or conslituting, in Husserl’s terms) it (or them) greater richness
and intelligibility. Indeed, here we should recognize another axiom:
The higher the order of reality, the more relations may be predicated
of it. Certainly an amoeba is capable of more relations (both internal
and external) than a hydrogen atom, and a man more relations than
a dog. And our solar system, by an analogy such as Fechner saw as
necessary, must embody a still higher order of relatedness (focnssed in
some sort of interplanetary intelligence, whatever its ‘organ’ may or
may not be) than the little creature within it called (by himself) man.
The Total Relatedness of all the galaxies and nebulae and all they
contain stretches far beyond our imagination; but the analogical
structure of this relatedness is so universal that we scarcely notice
it. Nor do we take sufficient cognizance of the fact that man, and
all Intelligence analogously with him, is always re-relating things,
even creating new relations, as in the case of experiments in genetics
or scientific rain-making or the cure of diseases by introducing
strange organisms into living bodies. If we, with our at least partially
limited intelligence, are capable of entering and manipulating bodies
(even our own), must not the Supreme, Brahman, Isvara, be at least
as capable as we? Relatedness, moreover, implies embodiment ;
and to speak of embodiment (sarira—saririn relation in Ramanuja’s
terms) is correspondingly at least as reasonably applied to Deity as to
ourselves. We are aware of our existence, of our reality also, only
in the power of relatedness : it is obviously and definitely our own,
a8 we use it ; it is simply absurdity and nonsense to ask the illusionist
question, “ who uses what ?” Uti and Frui are more primary than esse,
as St. Bonaventura seems really to believe. Our knowledge, nay our

15. p. 36, passim, the Critique of the ncgative theology, notably, *“ what can this
mean, if not that the referent of the category is something original with God, in some
fashion God himself > Or the creature participates in being as expressed in the category :
God /s that category; my contention is that the absoluteness...for example, which we have
reason to attribute tc deity is not only compatible with, but requires, a unique relativity,
as another aspect of the same being.” Is not this, in Indian terminology, parinamavada?
See Srinivasachari,—op. cit., p. 102 cf.
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very selves, are never complete, never absolute, and we have &
deep-seated suspicion that the whole observable cosmos may be like
ourselves in this respect; as we are ever lured on to infinity, so we
feel, and almost observe, an infinity, or at least an infinite potential
within us. And infinity is not any blank relationless Absolute,
but, quite the opposite, ultra-relationality.’®  This entails, for
Hartshorne, an important distinction which should be helpful
in clarifying Ramanuja’s position, if indeed it does not constitute
another close similarity. The Supreme is not necessarily the same
as the Absolute. Hartshorne levels the charge against Bradley that
he was confused on this point'’, and thus does not come off
any better than Spinoza. For Bradley, Absolute means, primarily,
if not definitively. all-inclusive. But the question immediately
arises—whether the Absolule as all-inclusive may nol still exceed
stself 7 ' and whether, by limiting our concept of this Absolute
to the old definition we have not eliminated all meaning from the
concept of Perfection, and with it the possibility of making any valid
value judgment ? The very concept of Perfection, Hartshorne argues,
(following St. Anselm) implies not only the ‘* best possible ”’, but that
which surpasses all conceivable excellences, thereby escaping the
contradiction that the perfect (in the sense of Bradley's Absolute) is
only the sum-total of all umperfection.”” To quote.? “If it
be said that the perfect, though it does not include the imperfect
things, does exclude their values, whatever is good in them, the reply
is that the existence of the imperfect must be strictly valueless,?!
adding nothing to the sum of values, and might exactly be as
well as not be. He who says this implies that God did no goo

16+ op. cit. ps 4549, the “ meutal experiment.”

17. ibid. p. 62.

18. Compare Srinivasachari, op. cit., p. 221;
of being, but is the supersubject that is the prime, and

the ultimate reason of things, tbe universal which, ¢
its content.’’

“ The absolute is not only the Being
presuppositions of predication and
iving meaning to the universe. excels

19, In this respect. it may be noted, Bradley is actually closer to Bhaskara than to
Sankara. cf Srinivasachari, ibid., pe 70.

20. Op. cite p. 19 italics mine,

21, Roughly speaking, is this not the essence of one of Ramanuja’s chief charges
against Sankara? Vide Sy Bliashya, translated by V. K. Ramanujachari, Kumbakonam
{1930), Vol. I., p, 139, and notes {derived from commentaries on Ramanuja's commentary)
on pp. 140, 14]J.  Note that in the value orientation, the Supreme remains the focus, but
the enjoyment and the indebtedness. the locus remains in the jmperfect individuals. Thug
the Perfection of the Supreme (as expressed by Ramauuja in the pbrase, " full of in-
estimable qualities ') is defined—an43 therefore dialectically incomplete without them—by
the indebtedness of all to Him, but is not confined within them, For Sankara on the other
hand, there is the confusion that either (@) Perfection, as pure indifferentiation (a strange,
if not impossible concept !} Lelongs to all.and-sundry without distinction . or (b) perfection
itself being a quality. it cannot be ascribed to Nirguna Brahman on the one hand, or to
Isvara on the other nor to maya. which includes Isvara.
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istence is
ing when He created the world, and that our human exis
:tllle::fphysioally useless and meaningless.’? The only way to escape
this is to admit that the perfect-and-the-imperfect is somethlgg
superior to the perfect ‘alone’—or as independent of the imperfect.

i i ja’ t is difficult for
By way of comparison (since Ra:manu]a s own tex ;
those r)x’ot acquainted with the terminology)’’, Das Gupta’s summary
may be cited. He says **

“ Brahman as such, without its relation to matter t_md souls, can
bo regarded as neither cause or effect. That it can be viewed as cause
and effect only becauae it is looked at in association with the casual
or effectuated state of matter and souls. The latter therefore, are
regarded as His body, because they, by their own states, serve His
purpose in representing Him as cause and effect.

The point is that the Absolute, as cause, is already perfec.t ; yet
the effects, us creations of and from it/Him, are imperfect, but in §uch’
a way that they only further enhance the vglue of the ° perection
from which they derive their being and meaning. An examination of
the Visistadvaita interpretation of the famous Upanisadic text fal
tvam asi, ‘ That thou art”, would make this mc;{e clear. Olivier
Lacombe explains Ramanuja’s arguments as follows % :

“If the formula ‘Thou art that’ signified that the interlocuter
should abandon the illusion of his particular individuality, and con-
sider himself absolutely identical with Brahman, then the word t.hat
would designate the ineffable Brahman in the aspect of tha s.ubject
on which the illusion is superimposed, and would desxgnt?te it indirectly
since no verbal designation, no matter how indeterminate the that
might be, could signify it directly; and the word thou, wzoulg
indirectly or by implication signify the annulling of that Elluslon,
(and this is contradictory to the other texts signifying plura.hty). In
other words, Brahman, as the perfect, is nevertheless demgnat'ab_le,
(that) even if only in terms of the imperfect (tfhe thou) whlqh is its
own overplus. Otherwise, the perfect would itself be an illusion.

22. As Sankara does, of course. But to Ramanuja and to Hartshorne alike this is
different.

i rev i hya. (ed. cit)
23. Particular reference shou'd be made, 1)0\we\er. to Sri Bhashya,
Sutras I. 3, 44 (Vol. L. p. 372-374 and 373): I 1. 13 (Vol. I., p. 191}: .and 11, 3. 1§
(Vol. I1,. p. 578 ff.) Also to Ramanuja's commentary on the Bhagavad Gita, 1. 3. 17;
VIIL. 9, 13,14 ; 1X. 4,5,15,18; XIIL 2, 22. 28; also VII. 7.
24. Das Gupta, History of Indian Philosophy. Vol. 111, p. 299.

25. Oliver Lacombe, La Doctrine Morale et Mctaphysique de Ramanuja. Paris
(1938) p, 231 (note 850) Italics mine. (translation a. 150 mine as below),
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The relation of perfect and imperfect is therefore just as real (or
unreal) as the perfect which is its locus, an obvious im possibility.

So much of Vedantic philosophy is dominated by epistemology
that to deal with this topic at all is to involve oneself in endless
controversy. That we cannot do here. We can only hint in passing
that at this point also Hartshorne and Ramanuja have much in com-
mon, and to note one very important implication which should clear
up a lot of confused controversial ground. Everyone knows that
Ramanuja’s chief objection to the strict Sankarite position is that
knowledge can be only of a subject, by a subject and for a subject, but
in such a way that the object is taken into the subject without com-
promising its differentiated status.?” For him, all knowledge, even of
the Absolute, or of the Supreme, must be of the subject—object
relationship.””  This emphatically entails just what Hartshorne
affirms, namely, that not only must the Absolute (in the sense of the
term acceptable to him) be the supreme subject for all objects, but also
the supreme object for all subjects. Thus he writes*®

“ That the absolute or independent being as such is a cause in
all cause-effect relationships is traditional doctrine ; also one speaks of
Him as first cause, as though He were predecessor of all; but that
he must also be abstract not concrete, object not subject, constituent
not whole, these seem somewhat startling implications. 1 maintain

that they follow as rigorously as the others...... (This ‘¢ abstractness’
of God facilitates the doctrine of immanence)...... to be known by all
subjects is fully as distinctive a status as to know all objects... .. Only

God can te so universally important that no subject can ever wholly
fail or ever have failed to be aware of him?' (in however dim or
unreflective a fashion). Thus the unique status of object-for-all-subjects
is to be correlated with the more commonly recognized one of subject-
for-all-subjects. The difference between them is that the latter means
‘ having relations to all objects ’ and thus implies universal relativity ;
the former means that all subjects have relation to the One Object,

without the latter having relation (other than the extrinsic or nominal)
to them.”

Thus we get a harmony of independence and contingency not
unlike that expressed by the samanadhikaranya rule as interpreted by

26. 'cf‘ the term aprthaksiddha, Srinivasachari, op cit, p. 41, 42,
27. see Das Gupta, op. cite pp. 25 on 307, 323.

28. op. cit. pp 70—71, passim. compare also the remarks anent dharmabhuta-
Jnana, Das Gupta, ops cit. p. 299, 30 on 301,

29. One thinks of the mythological figures of Putana, Hiranyakasipu. and others
who won salvation by persistent disbelief or cven persecution of Bhagavan,
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Ramanuja, and by his aprthak-siddha and dharmabhutajnana concepts,
according to which all modes of cognition, at every level of universality,
become subjects in themselves, but also objects for other modes, both
as substances for themselves and as adjectival inclusions for the higher
orders. Thus the individual soul may have objective knowledge about
others both of things and divine being(s) without compromising either
its objective or subjeotive knowledge of itself; and analogically,
Brahman, as all-knower, includes this self-knowing within His own
all-engulfing self-knowledge, as well as all concrete, objective know-
ledges (including knowledge about Himself) possessed both by others
and by Himself. We need no light to find light; and it makes itself
as well as other things visible.?® Thuas, God is not limited by his own
possibilities. We are reminded, openly, of Leibnitz in Hartshorne’s
exposition ; but He is necessarily relational in respect to his nature
as definitely modified by the possibilities which he does actualize.
This was a problem which very much vexed western Schoolmen as well
as Indian Acharyas: How could God be limited by his knowledge of
particulars 7 The answer lies rather in the doctrine of Love than in
the field of knowledge strictly viewed. Sankarites, Thomists, and
Kantians all seem to have overlooked this. But, for Ramanaja, and
for Hartshorne the difficulty is easily removed. By Meroy and Grace
(krpa and daya) God leads all to devotion, and thus to knowledge of
Himself, which knowledge gives them not only awareness of his
omniscient awareness of them, but also awareness of their freedom
within his Love. Hartshorne puts it thus: !

 Could any man exhibit such sincerity, or anything remotely
approaching it? Obviously not. Indeed, only an all-knowing being
can, in any intelligible sense, be thus supremely relative®® to all beings.
For such relativity means that every difference makes a difference in
the all-relative one, that for every diversity anywhere there is diversity
of relationships in him.®®* Only the conception of an intuition whose

30. ”cf. Srinivasachari, op. cit. p. 227 ff.

31. op. cit. pp. 76--77. In more recent articles he has further stressed the
importance of Love, citing the experience of the Menninger Brothers as reported in their
book ~Love against Hate.

32. thus his term Surrelativism.

33. This seems remarkably like the interpretation of the samanadhikaranya given
by Professor Lacombe. cf. op. cit., p. 233 (note 869} ; '' One may understand that the
species or qualities (infra-or-extra specfic) are not sitnated according to the same onto-
logical plan (but) are heterogenous and thus cannot establish in common the samanadiii-
kavanya (commonality of casnal {contingent?) relation: it is by virtue of determinations

of a subject, by virtue of the mode (prakara) that they (the species and the qualities) make
of it.

'* One may also understand that in the -example given by the preceding propo§ition, the
species divine, human, etc., are mutually exclusive {one is not at the same time divine and
10
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fié"t“m i’s the (entire) universe gives any positive meaning to such an
idea...’

One needs only to remember that Love is the Supre i
) onl me relation-
ship, both qualitatively and quantitatively. P fon

The principal claim of Panentheism or surrelativi i
it furnishes a synthesis of, and therefore a reconcilialt‘i’;snmb::tv:g:::
Absduﬁsm and Pluralism. To many people (especially in India) thi;
reconciliation is an a priori impossibility. But this opinion is, on
the face of it, nothing short of shere dogmatism. It is not only’the
Vedas and Upanisads (and all other canonical scriptures of the world)
that furnish us with support for both extremes, but indeed all of life
itself both as we experience it and think of it. If nothing else
common sense demands a reconciliation, if not a synthesis. Religion,
and Science, Art and Politics, Contemplation and History—all consti-
tute an existential dialectic in which no aspect of reality may be

ignored and from which no element can be abstracted withoat
serious mutilation or perversion.

At every turn, Ramanuja kept the goal of this sort of all-
embracing synthesis in view. Any number of passages would illustrate

th.is, but we may only cite the following from his Commentary on the
Gita as an example: 3¢

_* «ssescthe Supreme Brahman, Vasudeva, who is the object of
worship ¥, forms the chief principle of all entities intelligent ard
unintelligent, their cause and their basis; He is signifyable by all
words because He is of all sorts in as much as all constitute his body :
He is the ruler of all as also the only Refuge on account of his hosts
of nobl_e.qualities; He alone is the Superior (to all else: He is veiled
bryjﬂentltles made up of sattva, rajas and tamas, which (entities) present
human) the qualities sculi inine ikewise mutually exclusive i
the samanadbikasanyo oy 6,0 fominine) T motessany therdions b o g wath all
common to all the determinations, that is, their function as mode (prakara).” A

3:ﬁ]“'i _oth.er‘ work, L’Absolug Selon Ie Vedanta (Paris 1937), however, he gives a simpler
d ni l(l)n : um.ty of functional veference” or " functional coordination of the proposition °.
€e p. 107, where he brings out tje importance of the term for Ramanuja’s pan~organism.'

The difficulty lies in the fact that. for wan i
) : act that, t of anything better, Ramanuj i
a grammatical term. The lmportant point is that all gdiscrep ncin ot e e ized

St. Bona&’entxlrfl and other Augustinians were fond of ... See also Srinivasachari, op. cit
PP+ 38—39. noting especially his remarks anent contradictories and distincts. ' o

34, Preface to Ch, VIII,, P- 147-8 of Iswaradutta’s translatj
...... See also Srinivasachari, op. cit., p- 232—4, ) iation (Hyderabad, 1930

35, This constitutes clearly Hartshorne's notion of Supreme object °,
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themselves (in this world) in the form of bodies, senses and objects
of enjoyment......this veil can be again dispelled by resorting to the
Lord, which resorting) is occasioned by his most excellent virtues ;
there are three kinds of worshippers, seeking (severally) lordship ; the
real nature of the imperishable soul (aksara) and the attainment of the
Lord (of whom each successive class of worshippers is superior) on
account of the (relative) excellence of their resort according to their
relative good deeds; that the sceker after the Lord is the most
excellent of all, because he has ever union (with the Lord), because
he is exclusively devoted (to the Lord) and because the Supreme
Purusa is most dear ; and He is hard to find.”

Such a text would well support detailed analysis; but perhaps it
is better to cite another passage from Hartshorne, which seeks to
elucidiate remarkably the same point of view:

‘“Man contains God, and God contains man. How then is
there distinction between including and included?...First, cognitive
relativity has intensive as well as extensive degrees *’......But second,
this intensive difference would be meaningless without some extensive
difference of inclusiveness. For to say that God does, while we do
not, effevtually embrace the universe coexistent with us is to say that
the universe without any of us might have been a little different 'in
value *®, whereas its value would have been radically different given
an equally radical difference in the concrete actuality of God......
Thirdly (he deals with the Whiteheadian argument for the more
extensively inclusive ‘Consequent Nature’ of God)...So God, in his
relative aspect,’ is the only unqualifiedly inclusive being, as in his
absolute aspect, he is the only unqualifiedly exclusive one.

““ ...the existence of external relations does not conflict either
with their being something absolute or with their being something
inclusive ; but it does confliot with the notion that the all-inclusive

36. op. cite pe 93—094.
37. e. g, intensive jiva-atman-Brahman ; extensive sarira-jiva-Brahman.

38. cf. the three kinds of worshippers in the above passage. Note that the values
are ours only by participation, in the full Platonic sense.  See Lacombe, L’Absolue selon
le Vedanta, p. 93: * The communication which Absolute Being makes {between) itself
and the relative, or the participation of the relation with the Absolute, bears indeed a
certain attenuation and ontological degradation, but the communication and participation
arereal ..."" Also pp. 363, 365, 368.

39. In Ramanuja's terms. nimitta karana and wpadana karana. See Srinivasa-
chati, op. cit., pp. 103, 221, 250.
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(which must include relations, if such exist) 0 can be t '
Through this identification, Absolute idez);,lism lost t;hl:ae cﬂ:;:iutt‘:
convey its insight into the inclugiveness of the supreme; just ag
through the identification of the supremely good and t;bsolute o
scholasticism lost the chance to convey its insight into the importance,
for theology, of external or nominal relatedness. We must combine,
the following assertions: the idea of the Bupreme being connotes
absoluteness ; it connotes, therefore, extended relations; it also connotes
relativity, internal relatione, and all-inclusiveness.. ...” 42,

Hartshorne then adds, for the systematically doubtful, a very
chewable section on Relativity and logical entailment. Although
written primarily to convince people like Rudolph Carnap, it will
bear close study as well by Indian Vedantins who still cling to Bradley
and Bosanquet. On the one hand, they will dizcover that those two
do not give them the support they have supposed ; and on the other
hand, they will find that attention to recent developments in symbolic
logic does not necessarily mean complete capitulation to positivistic
empiricism.

40. Does not Bradley fail to realize this? Certainly Sankara does, according to
Ramanuja’s critiqgue, for even relation between the non-relational and the altogether

relational is a relation ; hence Advaita is reduced back to Madhyamika.

41.  This does not apply so much to the Victorians (lluge, and Richard) and St.
Bouvaventura, as it does to the Thomists. For example, see the In Hexa emeron of
St. Bonaventura, Visio [I, Collatio I., where the Love of God as extending not only to
the highest subliwity, but also to the most profound abyss, is described, especially as
applied to the incarnation (A point of very close parallel with Visistadvaitic Vaisnavism
by the way !} Madhva, on the other hand, stresses a sort of Calvinistic ** total depen'-
dence "' of the creature almost to the neglect of the positive Love of the Redeemer.

42. For a treatment of the same field from the standpoint of modern Scholasticism
and of French Tradition, see L.acombe, op. cit. pp, 111—115. Subject himself, perhaps
to Hartshorne's criticism against scholasticism, he nevertheless does reach a clari\’oyanc'
and profundity of understanding very rare in any age.  His empahsis on ontology ang
his decp interest in non-sentimental:mystical tradition give him a penetration into Vedanti
thought and spirituality not found in those who have been limited by British tr d'Z:p iy
But his point {(p. 111) that by taking the biological organism (sarirg bhava) as a lb‘or":
for interpretation, Ramanuja has found a very rich ground for cultivatian of a vzftsn:
which avoids the difficulties of the maya upadhii doctrine of Sankara, lends nfu(l)] a view
to our thesis. Of p. 114, where he says., ** Finite spirit is not atman except in Sl{pport
dary sense, in a participated manner, by reason of its “atomic’ finitude an(? tﬁilesof?_
precisely why in that case body and soul rémain in presence as two substar}ces vel ‘t“f vls
heirarchically related (by proportionality of sublation—the samanadhikaya e)a lge.
complete each in itscll.” His emphasis on heirarchy complements rather ¢h - I ut
Hartshorne's dialectic without the proportionality of participation. Wierarchs d a{lla(tierh
the bad absolutism to which Hartshorne objects; but with jt we v 06.51 ead to
panentheism. ) necessarily have
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1. THE DIVINE FECUNDITY

Nicholas Berdyaev levels the charge against western*> European
tradition that the dowmination by Aristotle (over both Catholic-
Protestant and secular traditions) has been a great source of the
sense of conflict that has only now in the twentieth century reached
its culmination in the conflict of opposing absolutisms in two world
wars. Aristotle’s static ontology (which is in conflict with Aristotle’s
own preference of biology to mathematics) has led, in theology, to an
almost complete neglect of the reality of the Holy Spirit (equatable
with the antaryamin of the Vedantic systems) and has, by emphasiz-
ing heirarchy to the sacrifice of immanence, left little room for the
function of the Divine in human society. Thus secularism, as the
bypostatization of static universals, as the divorce of state from church,
as the opposition of science to theology, as the uprooting of art from
mythology, inevitably leads to the Frankenstein sort of perversious
and terrors that infeot twentieth century culture. Man is considered
as an individual instead of a person, aud the state becomes a beauro-
cratic machine (even though it retains a facade of dynamic democracy),
and God has always been thought of as more of a tyrant or terrible
judge than as a loving Father or intimate Friend. The Mother Mary
has been either forgotten or regarded not so much as the Shrine of the
Holy Spirit and embodiment of Divine Wisdom, as the mediatrix who
pleads for mercy to the Princely Son and the Tyrant Father. Small
wonder that philosophers now ridicule theology as only a rationale for
pathology or at best a voluntaristic after-thought when ontology has
been exhausted by the analytical mind, and aesthetics has been
relegated (by scientists and theologians alike) to the position of a
pleasant past-time for the dilettanti; and the psychology of sex has
been divorced from the philosophy of love.

It would be a tragedy indeed if Indian philosophers wandered
into this blind alley; and yet most modern apologists for advaita
strain themselves to no end to couch their system on the hard bed of
non-theological, or even anti-theological ontology. Sankara’s Bare
Being—his Nirguna Brahman—gives them an all-too-easy pretext for
doing 80 ; his relegation of Isvara to the field of maya leads theists into
an embarrassingly compromised position. The result in India has been
the opposite of the Western reaction, however; tcience has not

43. One would hope for a revival of the Eastern European tradition—the heritage,
all too neglected, of Byzantium. To some extent, this is represented by Berdyaev, Soloviev,
and Bulgakoff, and also by Rapbael Demos. Vor historical treatment in survey. see
Vasiliev, History of Byzantium, University of Wisconsin Press. Like Demos, perhaps
more “‘ Seekers " of our era should go to Mount Athos rather than to India- or at least
should stop there on route home !
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displaced theology, but rather both are rejected as non-consequential
phases of the Search for the Unattainable. But this much remains
common: a dualism of illusion and reality, the * reality ’ being static
and unyielding—absolute, in a word. The secularized wost has
relegated devotion, love, all indeed that does not fit into Newtonjan
Physics, to the field of ‘illusion’, but affirms the *hard’
of the absolute laws of ‘ Nature’—the static forms of Aristotelian
logic. Brahmanical India, on the other hand, defying all logie, h

absolutized a strange reduction to the 'incomprehensibles which g‘u,st zi
strangely defies secularization as it seeks to sterilize emotion ;nd all
the Organic Processes (history for example) that emotion undergirds.

realities

But fortunately, in both lands, there has been a minorit iti
that has kept the warm Leart alive, and which only nov(;rinytti:: ?;?gl?;
of the Existentialists, is again seeking ascendency. ’ Bervard of
Clairvaux against Abelard, the Franciscans against the Dominicans
the Carmellites ocounterbalancing the Jesuites, Pascal agains;s
Descartes, Schelling against Kant, and Kierkegaard against Hegel :
these all have, in effect, made the same objection, the same complain(‘.
that Ramanuja (and all the Vaisnavas after him inclading Nimbarka
Madhva, Vallabha and Chaitanya) makes against Sankara (and all the;
Advaitins-mostly Saivite—after him, including Vascapati Misra, Vidya
ranya, Appaya Diksita, as well as Suresvara, Mandana Misra, and
Padmapada). The complaint, essentially, is this : How can Being, from
which all things take their origin, have existence, and against which
all perversions, truncations or pseudo existents must do mock battle—
how can the very nature of the All be less fertile, less creative,
less reproductive, less full of Love (and therefore less related, as we
have already seen) than the totality of the All2 7o Pan (to bring
the Greek of Plotinus to our rescue) is only a barren abstraction out
of ta pants; {o i on, out of fo pantos on. But even Plotinus, much as
he liked to criticise Aristotle, did not ses this clearly. His hypostases
and emanations leave his Absolute quite unaffected and static and
barren. Consciousness, life, feeling are found ouly in logic-making
persons, not in logically distinguished sndividuals, as Ramanuja
cogently argues. Srinivasachari even goes so far as to say that
Ramanuja would reverse the Cartesian Cogito: I am, ergo (as a person
capable of exhausting all universals without being myself exhaﬁ:sted
and capable, moreover, of intersubjective intercourse—a point stressed’
very well, by the way, in Gabriel Marclel’s philosophy of pr’eseuce )
—ergo, I think; Brabman must be the at-least-personal, not the
higher-than-personal ; for the latter is an impossibility ; an)’r one who
tries to find such will only fall into the abyss by jumping up into
the empyrean without wings. As Varadacharya says.
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‘ Consciousness is thus not the absolute, but the personal
attribute of a self, invariably associated as its function, dharma,
therefore is known as dharma-bhuta-jnana... 1t is creative in its
perfect state of expansion, vikasa, and in its lesser stages of perfection
it is not creative of reality, but the inventiveness based on the real
which it apprehends. The creative activity of oconsciousness is a
result of God’s own activity through the individuals who belong to
Him.” *

Surrelativism, in Hartshorne’s formulation, is an attempt at
making this philosophy of personality systematically intelligible to
modern philosophers. The very essence of Personality, its chief
characteristic, is its capiacity for relatedness, and indeed, in a sense,
of creating its own relatedness. Thus, if in any sense whatsoever we
may think of a God, we must think of Him as characterized by the
ultimaie mazximum of relatedness, and not the barren transcendence of
all relations. In Hartshorne's own words—*°

“ Mazimizing relativity as well as absoluteness in God enables
us to conceive of him as a supreme person. The Absolute is neutral
between any and all relational alternatives ; surely a person cannot be
the neutral... But as we have seen, God is not neutral to relationships,
ercept gua absolule, and this .means, taken merely with respect to
the generic and universal forms of his relationships abstracting from
their specific or individual content,

“ ...the characler of a man does not think or will, the man
thinks or wills. The abstract does not act, only the concrete acts or
is @ person. But it is the divine Person that conlains the absolute,
not vice versa... :

«...of course an absolute God is ‘simple’ *‘, has no consti-
tuents. But this only shows once more that it is God as relalive that
is the inclusive conceplion. As relative, God contains an absolute
form of which there are no constituents. In this way, God is all-
inclusive, and yet not wicked or foolish...... i

44. Sri Ramanuja’s Theory of Knowledge, (Tirupati, 1943), p. 62 Italics mine.
See also Srinivasachari, op. cit , p. 281,

45. op. cit. p. 142 fl.  Italics mine...see also pre 15; 21; 22 ff.

46. Of. Lacombe's phrase, *‘the simplicity of plenitude ; which reminds one of
St. Bonaventura's scheme of the proportional hierarchy of simple, muitiple mnltplex:
simplex. (In Sent. I. 1I1. 1) which closely parallels Ramanuja’'s own proportionality
jada; jiva; atman; Brahman. Sankara, of course, uses the same terms, but the pro-
portional structure is broken by the structure of everything else (as maya) from relation-
ality to Brahman, on the one hand, and the pseudo—inclusion, without individuation
(or more strictly, by the cancelling of individuation) of everything in Brahman, )

47. Op. cit. p. 145,
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For Ramanuja, we may again turn to Lacombe. In dilating on
Ramanuja’s treatment of dkakti, he says, .

“ For the simplicity of plenitude, such as Ramanuja conceives
it, if it is evidently opposed to dispersion, is not at all a pure
indifferentiation. It demands that all the nuances of affectivity and
of willing be joined to the clear light of intelligence, and that intellec-
tuality make itself more profound in love without alienating it
(intellectuality) from its original notes ..(memory) tends thus to
arouse from beyond a quasi-impersonal excercise of bare intelligence,
a dialectic, essentially personal, of love, personal in the sense that it
engages the whole of the human spirit. It concerns salvation in a
conquered eternity, and not merely the salvation of the intelligence
in an unconditional truth recognized in the type of abstract eternity —
personal in the sense that it accomplishes the necessary passage from
the metaphysical possession of the self and the metaphysical interest
for itself, to the dispossession and to the moral disinterestedness (of
itgelf) for itself, not by a simple displacement of perspective of the
individual towards the universal, but by an effective gift from the indi-
vidual person to the Universal Person, and an effective abandon to Him.
Or, to put it more accurately, intelligence does not realize itself
clearly in the eyes of Ramanuja unless it surpasses itself in the love
of God where perfect knowledge consumes itself. By virtue of this
it is necessary to understand that b/akei is not a sentimental effusion,
less luminous than ardent, but has a state of pure intellectual
transparence interior to an elan of adhesion without reserve and of
union without any division-union, that 1is, to the sovereign
lovability of the Lord.”

If such is the nature of the Love of God, which ontologically
joins the devotes to his Lord (and that for the very reason that the
love, in essence, is inherent in the personal nature of the L.ord himself
this being the supreme relation in the surrelativity) then the Lord
himself cannot possibly be a barren, loveless, uncreative, non-self
increasing ‘ absolute ’.

Love creates ; it does not annihilate reality.
Again in the words of Lacombe,*”

“ ... To say that the individuality of the Delivered is destroyed
and that the elements are resolved in the pure indifferentiation of the

48.  op. cit. p. 308 italics mine.
nonself increasing ‘ absolute.’
40, ibid., p. 358.
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absolute, is this not to admit an alteration of the abjective content of
the divine understanding at the same time as that of world, where
nevertheless nothing is lost and nothing is created, but only virtual
(e. g. poteutial) and causal state to an actual and effectuated state
vice versa ? 7

The answer lies in a distinction likely to be overlooked by
anyone whose contact with western culture has been limited to modern
British (e. g. post-Lockian) thought,—a distinction the neglect of
which explains why it is difficult for empirical philosophers (and
Hegelians as well) to understand the virtue of sanctity and to fit it
into their systeme. This distinction is that between organic diversity °
and simple plurality. As Lacombe points out °!, in surprising agree-
ment with Hartshorne®', if holiness is the attainment of an undiffe-
rentiated absolute state, it becomes a contradiction. For holiness,
if anything, is not the extinction of personality, but the trinmph of the
warmth of Supreme Personality over all of life, transforming the surd
factors of experience into meaningful communicable expression of Love,
by setting them into Proper Relation, into that dynamic relationality
which Plato called harmonia, which is very close to the Dharma or
the ‘“middle path ” (including and emphasizing compassion) of the
Buddha, or the 7Tao as interpreted by Mo Tze. Only therein lie
the complete composure, recollectedness and self-knowledge, that
“ Presence ™ in whose fragrance lies the capacity to resolve conflict
without violence; and to see through epistemological puzzles to living,
intuitive wisdom. Thus if the attainment of Brahma-vidya is the end of
life, the Brahman so attained could not possibly be less than alive, less
than capable of organio diversification and communicability, in a word,
less than personal. Aud to try to invent some category that is ¢ higher
than ’ the personal—this is Aybris, phaula anake; this is not only the
assertion of an absurdity, but precisely the ‘ blasphemy ’ and ‘idolatry’
which the Semetic (and one might add, Dravidian) mind has always
objected to in the Indo-Greek scienticism. For them both, neither
ritual nor definition is enough : the Living Presence, the Lilas the
‘ Miracles’, the Antaryamin are extremely intimate experiences, which
provoke loving adoration instead of sacrificial bargaining, and defy
all efforts at system-building. Yet, though we may not define, we may
attempt to describe, personality, as Lacombe has, as®®

50.  This is very close to what Whitehead class nexus. 1In this respect, Dorothy
Emmett is perhaps a better interpreter of Whitehand than Hartshorne. Much indeed
depends on the reinstatement of the logic of analogy—and further refinements of it also,
including precise reformulation of rules for proper use of its various modes anud nodes.

51. op. cit., p- 289 {f.

52. See the whole section on koliness, p. 124 ff. This deserves detailed consideration
~more than we can give it here.

1
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“...to be for itself, and only a substance, a subject for itself,
and not just any substance, but a substance of a spiritual nature.
This for ttself is not an egoism, nor a simple self-reliance; there is a
communion between persons both by knowledge and by love; yet the
persons do not hold such communion except in distinguishing each
other from each other and conuter-opposing each other to each other.”

But in the imperzonality of Sankara’s non-theistic Brahman (or
Hegel’s or Bradley’s Absolute) such communion, and therefore sanctity
as a virtue, would be extinguished, and his transvaluation of values
becomes no less perverse than that of Nietzsche. Indeed, for the
latter, the “ death of God ” means the increase of personality for man,
whereas Sankara would obliterate ultimate validity of all value
altogether. On the other hand, for Ramanuja (and all panentheists
with him) such annibilations are not only unnecessary, but perverse.
According to Lacombe, Ramanuja’s Brahman, like Hartshorne’s God,

““...18 also the absolute, that is irrelative’®, in the sense thag
being the universal substance and the root of all identity, it does not
leave anything outside itself to which it might be referred. But sits
symplicity is mot such that it excludes all immanent relativity. Since,
without speaking of the structural complexity of the divine Personality,
it is, from the standpoint of its creation, like a soul face-to-face with
its body, and like a substance face-to-face with its attribute.”

This structural complexity of the Divine Personality is very
well demonstrated by St. Bonaventura in the following passage :

*“+..Therfore the first speculation, showing that God is three
and one, obtains by virtue of four conditions which are in God,
namely the condition of perfection, of production, of produced
diffusion, and of diffusive love (dilectionis)** (**Italics not mine).
One of these follows from the other ; from which it follows that where
there is the highest perfection, there will necessarily be the (highest)
production, ete.

“ The first of these conditions is in God, because prime Being
is the prime principle, and perfection moreover is therein perfection
of origin, of order, of indivision. For the originating is more perfect
than the non-originating origin, and the origin that originates the
originating is more perfect than the origin that originates the origin

53, Ops Cite, Pa 2800
54.  but not the non-relational.  Harlshorne's term has the advantage of a positive
force: sur relative.
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externally originating is the Father; the originated and originating
is the Son, and the originated and not originating is the Holy Spirit.
Secondly, this gives us the reason (or rationale) of the producing
principle which is not produced, of the produced and producing, and
thus because of (this) condition of the perfection, we (necessarily)
have a Trinity. Moreover, origin necessarily holds itself (related to)
discretion and order ; thus we have perfect discretion and arrangement
according to order (ordination), which furnishes the rationale of
prinoiple, of mediation and of ultimacy,—for, otherwise, disorder
(inordination) would describe the divine; therefore the rationale of
order entails three persons. So it lies with emanation, with Trinity,
with discretion, with order. And since this is so, necessarily there
will be indivision, or otherwise there would be recession from perfec-
tion and from unit.

“ For there is a certain unity in principles and another type of
unity in the things which are principled; this has deficiency and
imperfection, because, allowing that the principles are simplex,
nevertheless, they are imperfect in themselves. Moreover, there is a
certain unity in universals, and another type in individuals; this also
has deficiency, for universal unity is not gathered together into itself
and individual unity must be numbered along with some other (altero)
and even universal unity is capable of multiplication and must be
numbered by another (alio) that is numbered. Moreover, there is
another unity of unanimity or conformity; and this has deficiency
from the unity (abunitate) which is said to be in the divine, for
persons are incapable of being thus united in mind, (animo) exocept
in so far as they can be divided. Moreover, there is a certain unity
of nature, or better, a sort of unity in a sort of natural condition
such as that when different things are said to have between themselves
a unity because they have the same nature; and this has deficiency,
because every composite is separable. For in such unity there is no
ingeparability. But in the Divine is the highest unity, necessarily,
because it has (all) the six conditions in such a way that it is the
unity of simplicity and totality (that is, of the full (need of) being,
of conformity, immutability, unanimity, (and) inseparability. Who-
ever therefore says that the unity that is in the divine is of
universality or his individual, or must be enumerated along with any
other (alia) is not saying enough. For unity, that unity which is
in the divine, simultaneously has all six of the aforesaid conditions.
Thus it is that the condition of perfection is met.”

“ The fourth aspect of our theory is that indicating the discre-
tion and unity in the Divine, by the mode of love (dilectio). For where
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there is beatitude, there is delight (or love—dilectio), and conse-
quently a certain reflexive delight, by which one in the highest
loves oneself; another kind is the connexive, by which one loves
another ; and there is another, the endearing (caritative), by which
one is loved because of another. The second is more noble than
the first; and the third more noble than the second, but whatever of
nobility is possible is posited in the Divine; therefore it is here
that we find the third (in the Divine), since there we find both
love and that which is loved because of and along with the beloved
(delectum and condilectum). Thus we have the rationale of the
gratuitous love in the Fatber, which he gives and does not receive;
and of the owed love which he gives and does not receive, in the Holy
Spirit ; and of the mixed love (permixtae dilectionis) in the Son,
which he both gives and raceives. Thus we have Love, pure, perfect,
full, effluent as it were in the Father, effused and effluent in the Son,
and effused as it were in the Holy Spirit.”

For the Vaisnava, of course, this unavoidable diversity of the
unitary Being is not limited to the para, vyuha, and antaryamin
aspect of Bhagavan ; it extends also to the vibhuti and arca aspects,
and it includes the doctrine of Brahman as the material cause
(upadana karana) as well. Nevertheless, it would not require much
interpretation to show that although St. Bonaventura does retain the
dootrine of prime matter, as an Augustinian, he puts more emphasis
on the emanation concept (more so, at least, than the Thomistic
Scholasticism to which Hartshorne objects) than on the doctrine of
creation ex nthilo. For that matter, it must be remembered that
Ramanuja also had to revise the Sankhya concept of Prakrti, which
is almost identical with the prime matter idea. Moreover, stripped of
sectarian bias, it may be seen that there is a remarkable parallel
between the Christian Incarnation (especially if the protolypes. e. g.
Moses, David, Melchizadech etc. are included) and the Vaisnava
Vibhutis, and between the theology of the Sacraments {especially the
Mass) and the arcavataras. In all cases, the panentheistic structure
(and movement ) holds. The important point is that the relatedness
is unavoidably essential within the Divine; Being is surrelational,
both in its intrinsic structure, and in its extrinsic describability.

The Absolute cannot be nirguna, barren; and Personality is therefore
the highest possible concept.

On this point; St. Bonaventura has reached a high peak of
clarity °°.

55. In Hexaemeron, Visio 11, collatio IV, 2, (translation mine, as below) Upon
this follows the second condition, the conditon of production, by virtue of which is demons-
trated what was proposed, namely that God is three and one ... For God produces whatever
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On the side of Ramanuja, we may cite the following ; 5

188. Hence (i) the highest Atma Hinself appears in both the
evolved and causal conditions : His bodies being in the former condi-
tion the intelligent and non-intelligent elements in a gross condition,
and in the latter the same elements in a subtle condition. As products
do not differ from the cause, and as for this reason the produects are
known when the cause is known, the statement made in the veda that
by knowing one thing all things are known is fully justified, (ii) In
the Chandogya text relating to the making of names and forms the
words (three devatas) refer to all products of matter; and the state-
ment is made that the highest A¢tma makes all jivas enter them, and
that He Himself enters as their atma, and makes names and forms.
Hence all words, that have meanings, denote the highest 4¢ma alone, as
connected with jivas, who are themselves connected with products of
matter. Hence when a word denoting the highest Aima in. the
casual condition is placed in apposition with a word denoting products
of evolution, both the words may be understood in their primary mean-
ings. (iii) Brahman clothed in the two elements in the gross and
subtle conditions is the product and cause. Hence the upiverse has
Brahman for its material cause; and Brahman alone clothed in the two
elements in the subtle condition is the cause. (iv) Though Brahman
is said to be the material cause, as it is the aggregate that evolves,
the natures of Brahmun and of the two subordinate elements are not
mixed up; and the statement to this effect is appropriate When
a cloth is made of threads, white, black and red, each colour
appears in the threads, in which they appeared before;
hence there is no mixing up of the colours anywhere

is produced dissimilar from himself, or unequal, of essentially different as is clear in the
case of any extrinslc production of a creature. For no creature whatsoever is produced in
every sense similar to the producer, or in every sense equal, or in every sense the same;
but, as reason urges before the dissimilar there is necessarily the consimilar, before the
unequal, the equal, before the essentially different, the essentially the same. Therefore it
must be understood that necessarily before every extrinsic production of a creature there
must be a prior intrinsic production of the producing, by which it (He) produces
whatever is similar as in every sense similar to himself, in every sense equal, in every
sense coessential, through which are produced the altogetber dissimilar, the altogether
unequal, the altogether essentially different ... **The third aspect of our theory showing
that God is three and one is the condition of diffusion. Here the supremely good diffuses
itself by a diffusion thatis the most actual, the most integral, the most ultimate. The
most actual because it always generates, and always inspires (spirate) ; such diffusion is
not to the creature : most integral, because the Father gives all that is in generating the
Son...but no creature is fit to receive the whole glory (speciositas) of the exemplar ; ultimate,
for there would be no perfect diffusion except to the highest, which is not in the creature,
because of every creature one may think of a higher and better ; nor does the goodness of
the creature and anything whatsoever to the divine goodness, just as the pointadds nothing
to the line nor would any creature be able to receive all that was given,

56, Itshould be noted that we have not been dealing with attributes, but with
ontology as such. The problem of the attributes does receive very similar treatment in
Hartshorne, Bona ventura and Ramanuja. however, although it cannot detain us here,



86 UNIVERSITY JOURNAL

in the cloth. Similarly, though the universe is made up of
the aggregate consisting of the intelligent and non~intelligent
elements and of Brahman, the intelligent elements obtain enjoy-
ment in the universe; the non-intelligent element serves as objects
of enjoyment, and Brohman controls; these properties do not
get mixed up. There is this difference between the two cases.
The threads are fit to have a separate existence; and they are put
together at the will of a person; in the separated condition the
threads form the cause; in the united condition they form the produce.
In the case under consideration, however, the intelligent and non-
intelligent elements are the bodies of the highest Atma in all condi-
tions ; thoy exist as objects only as being His aspects; and He appears
in those aspects, and is denoted by all words at all times. In both
cages the natares of the elemenis that form the aggregate are different
and they are not mixed up. In this matter they are alike. Though
the highest Atma enters intc the products, His svarupa does not

change; and the statement that He is unchanging is appropriate.
When the universe comes into the gross condition, and the diverss
forms and names, He remains as its atma; He is fittingly said to be
a product also ! to become a product is to come into a new condition.
(v) Certain texts state that Brahman is without qualities (nirguna).
This will become appropriate when we take the word nirguna to mean
unconnected with undesirable qualities. A Chandogya text deunies this
connection by the words ‘ He is free from karma; free from old age
death, grief, hunger and thirst’; and affirms the possession of noble
qualities in these words—‘ He has unchanging objects of desire, and
an unfrustrated will> (VII-;-3). This determines that the denial of
qualities in general terms made in other places refers to undesirable
qualities. (vi) Other texts state that the svarupa of Brahman is jnana.
This means that the svarups of Brahman who is all-knowing and all-
powerful, who is an enemy to all impesfections, and who is the seat of
woble qualities, can be indicated by the attribute jnana alone, and
that it proves its own existence without help from anything else. As
we admit both the items, the statement becomes appropriate

It is here in this perspective that our distinotion between
diversity and plurality becomes relevant. The latter represents what
Advaitins cherge Visistadvaitins with falling back into, namely, defici-
ency, disintegration, ontological poverty, nonfinality. But the former
is the richness, the super abundance, the Divine Fecundity, whose
attributes are really not external appurtenences, but hypostases, if we
may qualify that term as indicating emanational modes which them-
selves retain the fertility and consubstantiality of the Supreme not
only by remote participation, but by intimate appropriation. As in
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Platonism, for the finite individual to become creative, he muat
become frenzied in the mania Eros. He must leap out of himself (as
the word ecstacy literally means.) for the simple reason that the
creativity is not altogether his own. For there is really only one
all-pervading Creativity, as Bergsou has taught us; even though it
does become individual there is only one Supreme Becoming-in-Being :
the Scripture stands: God ¢s Love. Kssiest frui—to be is to be
fraitful ; profounditas est fecunditas— profoundity.

St. Bonaventura states in the preface to his Commentary on the
¢ Sentences’ of Peter the Lombavd, the same truth that Hartshorne
is now trying to make intelligible :

“The profundity of the eternal emanation is the sublimity of
the divine being...for true profundity is high (altus) and the true
height altitude is profundity, as St. Pan) says®® “How deep are the
riches and the knowledge of God; how uvsearchable are his
judgments ; his ways past finding out’” And Job says, ‘ perchance
thou canst comprehend the footprints®® of God, or take refuge in
the perfection of the Omnipotent? He is higher than the sky, and
who shall find him ¢ He is lower than the depths, whence shall he
be known ?’ % By ¢heir own power {comments the saint) thou canst
not. Therefore take counsel with St. Paul: ‘ Be ye grounded and
rooted in Love, that ye may be able to comprehend. ’ *

“... For the sublimity of the diviue being a twofold, that is,
in his most noble emanations, which are generation and procession’
and in the most noble conditions which are the highest wisdom,
omnipotence and perfect will, of which the first (viz , the emanations)
are devoid.

“The profundity of the creation is the vanity in the created
being, for the more the creature wanes, the more it tends towards

57. Here our previous remark about Plotinus needs qualification. Although to
him the One (fo Jien) is barren in itself and undiffecentiated (and here our {ormer remark
remains valid) it is true that the three hypostases {lions, psyche, demiounrgos) do emanate
out of it without becoming separated (though in a sense separate) from it. Nevertheless,
the term hypostasis did undergo a slight modification ¢f meaning under the Cbristian
Fathers, being enriched by the internal dynamic of vitalized being {and vital becoming).

58 Romans. 11:33.

59. Vestigia—which means not only ‘ vestige’ in the popular modern sense. but
'footprint —an analogy which became a technical term already in Plato, and continued in
use right down to Campanella.

60. Job 11: 7—8.
61. Ephesians 3: 17—18.
62. for Ramanuja, the kalyana gunas and the prakaras.
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profundity, that is, he wastes away through blame and i
Because of this it is said by the Prophetgin the person p:fn::l:nn;?ln‘?é
‘I am stuck in the lowest pit, and there is no substance left in ‘
bones ’ and again the Prophet in prayer, that he waste not awal;.ny
says, ‘ Let not the waterflood come over me, nor the depths co o4
soye, e ver

Then, more systematically, in answering the objecti

. . . X Jection that ¢
fruitful is to descend into the dualities of creation and destructgolt)le
plenty and waant, love and hate, etc., he says’* ’

“... Fruition is said, by definition, to be the union of love
Whence it follows that for anything to be united to self and to anothetz
does not refer so much to the other as to the self; but when there is
union to another, there is dependence, inherence and indigence; but
indeed where the union is to self itself, if that is the summum bz;num
then there is no inherence or dependence or indigence, but in even;
manner, sufficiency. If indeed the good is deficient, then there is
need ; whence it is that only God can be perfectly fruitful in (and by)
himself alone, whereas no other could from itself be perfectly fruitf?xl
itself. Tor God alone is the highest good and loves himself in
being fruitful (in and by and for) himself and moreover, loves (all)
others in being fruitful (in and by and for) himself ; and thus just as
there can be neither usefulness nor fruition if God with indigence, go
He (having no indigence) is (also) our own fruition and usefulness.’’

But, lest this be taken only theologically, and not as philosophical
ontology, we may also cite the following : %

“+..we may be reminded that Being is twofold. For there is
a certain kind of being which is from itself, according to itself and
because of itself. Again, concerning the First Being, it may be noted
that although it is from itself, it will necessarily be according to itself
?.nd because of itself. Therefore that being, in so far as it is from
!tself strictly speaking, it holds the reason (or cause) of origination ;
in go far as it is said to be according to itself, it holds the reason of"
being the exemplar®®, in so far as it is said t0 be because of itself,
it holds tho reason of termination......” ’

PN T
63. Psalm 68 : 2 (67: 2, King James).

64. In Sent. I. 1. Dubium xii. Italics mine.
65+ In Hex. Principium Collatio I, II. 1.

66. a key term, a technical term in St. Bonaventura, to i

. . h M ) whom, 1 :
e‘zverythmg contains (as well as being contained by) the Divine Refulgenclé(e slgat%mtnujha’
creature’, of its own nature, shows forth the Glorious Qualities of the Creator. at the

RAMANUTA AS PANENTHEIST 89

These three distinctions are further allied witk the three ‘persons’
of the Christian Trinity (which correspond remarkably with the
Vaisnava trinity of para, vyuha, and antaryamin)’” thereby elucidating
our original point that trinitarian Christianity, rightly understood,
is panentheistic, and quite as much so as Visistadvaita.

To return to Ramanuja, we could cite parallel passages many
times over "®. Not to mention his treatment of the sixth chapter of
the Chandogya Upanisad, we may be reminded of the argument in
the Mahasiddhanta (later portion of the first Sutra) that knowledge
for itself must belong to a person—a point succinetly elucidated by
Srinivasa® when he says that knowledge must (necessarily and
inherently) be for another than itself ; but for a spiritual person alone
may the ‘other’ be the person himself: “One calls being for itself
the fact of manifesting itseif to itself for itself.” ™

Finally, Ramanuja summarizes :

“The Veda shows that the highest Atman exists, who is an
enemy to all imperfections, and the one seat for all good qualities,
who is the cause of the evolution, sustenance, and dissolution of the
world, who stands apart from all, who is all-knowing, who has an
unfailing will, who is full of love for all that come to him, who is ful

67- See Srinivasacharis op. cite p. 204 ff.

68. See in particular Sri Bhashya. Sutra [1 3, 18 (argunment from causation); and
Gita Bhasya, XIII 2, especially p. 146 (Isvaradutta’s translation); and Sutra IV, 4, 17
(V. K. Ramanujachari’s edition) Vol, 1T, P. 910 cf, * By the ‘world-activities’ reference
is made to the control of the coming into existence as objects. of the continued existence
and of the movements of all intelligent beings and non-intelligent...objects...also T 3.1,
and I, 3. 44: (Vol. I. P. 313-4 in Ramanujachari's edition) The mentton of oneness is
due to all objects, intelligent or non-intelligent, being products of evolution from the Highest
Atman, and to being on this accouat identical with Him...The oneness affivmed is based
on the fact that a cause and its product are one; but this is not due to the jiva's being one
with Iswara. The denial of differcrnce is subsidiary to the affirmation of oneness (cp.
the quotation from St. Bonaventura, note 55) and deals with the crroneous view...that
aproduct is different from its material cause...also 1, 4. 27 (Vol. Ibid P. 435-7) ** This
means that it became so subtile that it could not be spoken of as separate even from His
body. Even then the matter and jivas existed...{after the period of cosmic rest) Brahman
willed and will become many... e then successively evoived up to the formation of the
great elements, the matter and the jivas being his body at every stage..{see I, 2, 4)...The
purpose of the evolution was his {Lila) and the matter and the jiva elements were his
tays...Beahma evolved by becoming the inner ruler.. and being such He is not touched by
the changes of the one or the painful experience of the other.”

) 69, Sri Bhashya—pp. 50-54 in the Sanskrit text; pp. 64-70 in Lacombe’s transla-
tion (e. g. La Doctrine Morale at Mataphy siofve) ; or pp. 106-116 in the ** Three Tattvas”
of V. K. Ramanujachari. For Srinivasa, See Lacombe. (Absolute set on the Vedantas—
p. 189

70. See Lacombe, 1’ Absolute selon la Vedanta, p. 18% ff, Note also pp» 189-193 nn .,
where he gives an excellent exposition of the atomicity of the soul, which cannot be
treated here,

12
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of mercy, who is without superior, and who is

Brabman. The same authority states also that
worship of himself in the form of meditation ; that he removes the
meditator’s karma; that he gives his bliss without limits in the form of
enjoyment of himself ; and that he will not make him return,” ™

known as the highest
he is pleased with the

Such a philosophy, we submit, is neither ‘sentimental > nor
contradictory, nor absolute; and to remove the older prejudices
against it, we also submit that by designating it with the modern
terms panentheism or surrelativism it may be made acceptable to
some who are blinded or frightened by the traditional designations
And, moreover, we submit that as men get the vision of the sccia
nature of Beiug and of the inter-relationality of the Supreme Deity
then there will be more hope of establishing the Blessed Community
the Kingdom of Heaven, Ram Raj, here and now !

Time Study and its Purpose.

BY
Sri K. S. RAMAMURTHY B.E., A.M.I. E.,
Superintendent, Engineering Workshop.

What is Time Study: Time study may be properly defined as a
science involving the accurate measurement of time, as applied to
Industry, in which human effort, machine performance, and conditions
surrounding them are studied for the purpose of analysis and standard-
isation.  Analysis by Time study plays an important part in the
creation of new machines and in their successful and efficient operation.
The most interesting phase of time study work is the study of labour.
During the study of labour activity, the need for rest factors or
personal allowances will be revealed, and additional time allowances
for all other things in the conditions that are beyond the control of the
worker can be determined.

To reach the highest reasonable labour activity throughout a
department, time study is essential. Through the use of sound time
study methods, even the best of departments organised without time
study can be improved quite appreciably. :

Though single operation jobs existing in mass produotion facto-
ries are easy to study, techniques have been established for studying
routine clerical work, power station and all other plant attendance,
maintenance and repair gangs, mining, quarrying, digging, load-carrying,
painting, etc. Considerable experience is required for any but the
single operation type of study.

Though there are a number of excellent books on industrial
management describing time study methods in great detail, one
cannot learn from them how to choose the “right’’ time, when readings
on a single operation show the usual wide variations. The method of
establishing the standard time cannot be taught from a book, personal
instruotion for at least a few months is required to educate the eye and
brain to estimate speed and effort accurately, and express them as a
number. It is similar to training a man to estimate the speed of a
variety of vehicles under different conditions of surface and gradient.
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Taking the Study :

Time study, in actual practice
units of an operation by a systematic
gperation into elewents, finding the

etermining from them the standard time for the com i
The actual times for performing the operations are noté)(iett:ggtplf;:z:r?tnl;
the rating, i. e. the estimated speed and effort. The normal pace o;'
gnqd @ay-worker is rated at 60, while the normal piecePwork ’a
rating is 80. Ratings as high as 120 or more are also observed ?)I;xiss
they are usually found only among experienced men, working on h’i hl
repetitive operations with which they are thoroughly familiar. Mau,'ogrity
of the experienced operators work between 70 and 90 ratings AJ slovz
or unskilled worker may work at a 40 rating or less. Th(;se ratin
ﬁgures. correspond exactly to speeds of vehicles. A car runnin fog
one minute at 60 miles per hour covers the same amount of groungd ar
& car runrning for two minutes at 30 miles per hour, or half a minut:
at 120 miles per hour. Similarly an operator who works for 1 minute

at 120 rating does the same amount of work that h i
2 minutes at a 60 rating. ® would do in

» 18 the determination of work
process of breaking the complete
unit value of each element and

After a series of readings are taken of an i

reading is converted back to seconds at a 60 unit-hour.0p§21tlg§;£af£
a r_eading of 20 seconds at a 90 rating becomes 30 seconds at a.p6(;
rating. When converted to a 60 rating, all the readings are not necessaril

the same. In an apparently similar operation, small differences may
account for varying times even at the “normal” rate of worl«xiny
An average of tlLe converted readings becomes the normal secondgé
taken by a normally good day-worker, without taking any rest. A rest
factor must be added to the above average time, as a man cannot
work aoll day without rest. This rest factor is generally between 159,
and 207, but for strenuous operations, it can be up to 200%. The tota(i
seconds obtained by adding a rest factor are divided by°60 to give
the time in minutes. Thus, if the time averaged as above is 50 seconds
an@ 20% 1s.adde.d a8 a rest factor, it gives 60 seconds or 1 minute
This one minute is the unit for the operation, which has allowed for ali

variables, and can be used in setting tasks. It i “
’ . k Bt 1 H
for the operation. g he “allowed time

A day rate wage worker on an operation va i
should p'erform that operation 60 times pelr hour throdzggugii:sgr}:}t
In practice he may do it 40 times in the first hour, then tak 8 me
rest, and do it 80 times in the remainder of the secor;d hour; en o’:l‘;e
whole, he should do it 480 times in 480 minutes, his eight, hony chite
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An individual piece worker, paid in direct proportion to his output, is
expected to work a third harder than & day worker. He should
average 80 units of work per hour, and carry out a one unit operation
640 times in a eight hour shift.

The unit evaluated as above is a common unit of human work.
After all the operations in a shop have been studied and allowed times
or units established, the normal frequency with which each operation
has to be carried out per hour is to be determined. Then the amount
of work in man-minutes called for by that operation is obtained by
multiplying the unit value of each operation by its normal hourly
frequency.

As an example, suppose boxes each to hold 100 packets have to
be filled and the number of packets required to be filled into the boxes
is 30,000 per hour. So 300 boxes have to be filled per hour. If the
unit value is 4 per box, the amount of manual work that filling these
boxes calls for is 4 x 300=1,200 units per hour. On day rates, the
number of men required for this operation is 1200/60 =20, as each day
wage worker is expected to perform 60 minutes of ‘ normal” work
every hour. On individual piece work, each experienced worker is
expected to turn out at 80 unit hour rate or perform 80 minutes of
“normal” work every hour. Accordingly 1200/80 =15 men will be
required for this operation.

When studies were taken by me in a few factories at Bombay
many operations were carried out at unit hours of between 55 and 65,
and in these factories day rates were in force. In some departments,
unit hours as low as 20 and under were found.

In reorganizing a departmsent to yield maximum production at
the lowest reasonable rate, Time study is the first stage. In proper
Time study, only useful work is taken into account; unless it is known
to be an essential operation, no operation is studied and allowed. There
are instances in which 207 of the work in running large plants were
eliminated by minor changes in their design.

The next stage is to rearrange duties and allocate work so that
each employee has as nearly as possible the same amount of work to
do. After duties have been reallocated as above, it will be seen that
only few men can reach the given output than was the case previously.
Now individual piece rates can be set up on the basis of one man on a
given rate of hourly pay producing a given output. Similarly group
piece rates can be set up on the basis of a given number of men on a
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given rate of honrly pay producing a given output. As an example,
if 100 men whose basic rate is annas 2 per hour should produce 1000
good pieces per hour at & 60 unit hour, the piece price will be 100 x
as 2=Rs. 12—8—0 per 1000. If day rates are used, the whole
responsibility for proper labour activity is placed on supervision, after
the initial reorganization. In this case, the actaal cost per article
should be worked out weekly or monthly and compared with the
**gtandard >’ or correct cost, which is based on the piece rate in the
example given above.

For each article manufactured, unit values of all operations in
it are added up, and a combined unit value is established Number of
articles manufactured over a period multiplied by their individual unit
values gives the total amount of useful work done by the department.
Total units divided by the total man hours worked oa this production
gives the average number of units produced per man-hour. This is
the Index of the labour effectiveness of the department. For
a time-studied department on day work, any figure above 50 can be
considered as satisfactory. Many departments which have not been
time-studied generally operate between 20 and 40 in India.

Standard Costing.

It has been explained above that time study enables control to
be established over labour activity, output snd labour costs. These
are the first steps taken in a factory to establish complete control be
means of standard costing, over all categories of expenditure, including

labour, material, fuel, electricity, water, supervision and all other
overheads.

Standard costing is briefly the setting of a standard figure for
each category of expenditure, for comparing it periodically with the
actual expenditure. The aim of scientific management being the getting
of full value for every rupee spent, standard costs help the executive to
ascertain in detail the burden of unnecessary expenditure his organi-
zation is incurring, and, from this exact knowledge, institute action to
reduce that burden so that ultimately he can be in a position to show
that he is getting full value for every rupee he spends. The term
‘¢ Scientific management ” came into common use with the war effort
during the second world war. It can be defined as management guided
by standard costs. Sound standard costs can be set up only by detailed
research, and the information revealed by this research is used in
initiating reforms.
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Apart from providing a basis for standard costing labour, time
study provides full details of potential' u.mchine, _ process and depart-
mental capacities for production. This information is made use of by
¢ Scientific management ’ to initiate a drive directed to increase output,
reduce working hours, reduce costs, and increase wages according to
circumstances.

Coanlrol :

Generally the finer the control the more efficient is a department.

_In most departments of a manufacturing concern some system of

labour and production control exists. To have a control, a common
measure of work done and production is necessary. In a department
manufacturing one item only, the number of articles manufactured
can be the meature of work and output. But most of the departments
do not confine their activities to the manufacture of a single item.
Further, where only one item is being manufactured, there may be a
range of sizes of the item, and the work entailed on different sizes
varies appreciably. In a case such as this the number of articles
manufactured cannot represent the amount of work done in termsof a
common unit. If, by means of time study, measurement of work in units
is established for each article, the index of activity and production of
the department is readily available in terms of & common unit.

Labour control :

When the department work has been carefully studied and all
items of manufacture given a unit value, the average units of work
per hour done by an operater can be found. This figure gives his index
of activity or unit-hour. The potential unit rate which is known will
be generally 60, where the system of payment is by day-rate, and 80,
where incentive payment is adapted, such as piece rate.

Production control :

The units of work, which a department employing a definite
number of directly producing labour and working for a certain number of
hours, turned out can be found as explained above. The capacity of
the department in work units and the average working rate which an
operator should reach are known. From these can be assessed the
capacity of the depurtment for production in terms of the items
required to be manufactured. A production control is provided by
comparing the actual production with the standard or potential
production.
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Control is instituted over varying periods—hourly per shift
daily, weekly, monthly, etc. ~ according to requirex;\ents. Thé
shorter the period of production check the finer becomes the control.
Hourly check would expose to immediate supervision weaknesses
present hour to hour, and would enable these weaknesses to be rectified
with as little delay as possible. Generally mapagement at lower levels
in an establishment are interested only in contro! statistics over a short
period or daily, and senior management are interested in control
statistics over weekly or monthly periods.

AN ALTERNATIVE TO BANCROFT’S
OVER-VOLTAGE THEORY
IN THE INTERACTION OF METALS WITH NITRIC ACID

BY
Dr. . V. SURYANARAYANA, M.Sec., D. Phil,,

Associate Professor of Chemistry.

The problem of the mechanism of interaction of metals with nitric
acid is one of the oldest and complicated ones. Factors which influence
the interaction have so far been either misconceived or over-emphasised
incommensurate with the degree of importance rightly deserved by
them, or restated in varieties of ways, thus presenting a complexity of
apparently different factors. A perusal of the whole literature of
attempts made to bring all the relevant factors into the fold of a
comprehensive and tentative theory reveals a prodigious ground yet
to be covered and the need for modification of some of the theories
which hold the ground today.

The most widely accepted theory so far is that of Wilder
D. Bancroft 'who developed the view that hydrogen over-voltage of
the metal is & measure of the reducing power of the metal and is a
principal factor in the interaction, catalytic action of the metal and
also of the salt of the metals having additional effect. Bancroft’s view
was based on the hypothesis of Acworth and Armstrong?.

Acworth and Armstrong regard the reaction between a metal and
nitric acid as consisting simply in the displacement of the hydrogen of
the acid and the formation of the corresponding nitrate in the manner
expressed by the equation,

R + 2HNO, = R. (NO,), + 2H,

where R denotes the amount of metal which is equivalent in combining
or displacing power of two atoms of hydrogen. The hydrogen at once
13
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:;’::03: th'edfre.e acid present, reducing it more or less completely to
Bancrof?;mb,lt'utmmdlq (hyponitrous acid), hydroxylamine or ammonia.
i elieves this to be a special statement of the electrolytio
I waz of co]x"rosxon long bet;ore it was believed by Whitney® in 1903.
o e tvns]us; lised l?y Bancroft* that the most striking characteristic of
e ;otﬁ 1(;: action was one occurring in two places, at the anode and
e athode and that. when the distance between the electrodes

anishes, a chemical reaction is said to occur. Thus he believed in the
need for a study of the problem electrochemically.

A criticism of Bancroft’s over voltage view.

Tl}e results of over-voltage measurements are not exactly re-
producible, because various factors, for example, elctrode surface
and traces of impurities which are not easy to control have an
important influence. Hence only certain general tendencies are
clear. This is clear from the following table

HYDROGEN OVER-VOLTAGES.

(From J. A. V. Butler's Chemical hermodynamics, page 191 )

Elect Coehn and .

ectrode Dannenberg Caspari

Platinised platinum 0000 0'005
Smooth platinum — 009
Iron 003 008
Silver 007 018
Nickel 014 021
Copper 019 023
Tin —_— 053
Lead 0°36 0-64
Zino —_ G*70
Mercury 044 0-78

Sul_‘face has enormous effect on ove
cox;ggg;ng }he figures for platinised and smooth platinum (0-005 volt
an ) volt respectively); a similar difference is found for other metals,
& roughened surface having invariably lower over-voltage than a

r-voltage as could be seen by

AN Avreenative To Baxomorr's 29

smooth electrade of the same metal. That surface forces may be of
jmportance is suggested by the appreciable reduction of bubble over-
voltage accompanying the addition of ethyl and methyl aloohols, acetio
acid or acetone to the aqueous electrolyte ; these substances all bring
about a lowering of surface tensien. Storngly adsorbed substances,
such as amy! alcohol, result in a marked decrease of surface tension,
but they have a tendency to raise the aver-voltage. Colloidal materials
raise the over-voliage although they may diminish the surface tension.

Theories of over-voltage.®

The processes ocourring at the cathode in an aqueous solution may
be considered as follows :—{(1) trausport of H,Oions to the eleotro-
Iyte layer, (2) transfer of these ions or possibly protons to the
electrode, (3) discharge of the ions or protons by electrons, (4) combi-
nation of the resulting hydrogen atoms to molecules and (6) evolution
of hydrogen molecules in bubbles of gas.

In 1900 Tafel suggested that the formation of molecular hydrogen
from atoms, one of the stages in the Nernst equilibrium, was responsi-
ble for the over-voltage. The variation of over-voltage from one
metal to another was asoribed to their differing catalytic effect on the
rate of combination of hydrogen atoms ; the low over-voltage metals,
e. g. platinum, palladium and nickel should be good catalysts and
those of high over-voliage, . g. lead, and wmercury wmay be expected
to be pour catalysts. Direct experimental studies with atomio hydro-
gen bear ont this anticipation. Further, low over-voltage metals are
the best catalysts for hydrogenation reactions.

A. Smits (1922) and T, Erdey-Gru’z and M. Volmer® viewed that
the slowness of discharge of hydrogen ions was respousible for over-
voltage,

Another theory, in a sense involving the concept of slow neutrali-
sation of the charge on the hydrogen ion, has been developed by R. W.
Gurney 7 using the methods of quantwm mechanics.

A weaknes of this, and the previous theory is that it is not clear
what specific property of the metal is responsible for ita over-voltage,
and the catalytic properties of low over-voltage metals sre given no
adequate interpretatiov. '
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In 1939 H. Eyring, S. Glasstone and K. J. Laidler8
theory based on the idea that the transfer of & proton, is
over-voltage. If the electrode material is one which adso
readily. e. g, platinum, palladium, nickel,
relatively strong M-H bonds, and the passa
solution layer to the electrode layer will occur
metal were one such as mercury or lead, which forms only feeble
M-H bonds. The lower over-voltage and the catalytic properties of
Pt, Pd, Ni etc. are both due to the same fundamental cause, namely

the formation of strong M-H bonds. The above theory has been
criticised by J. V. Butler®

developed a
the cause of
rbs hydrogen
or copper, it will form
ge of a proton from a
more readily than if the

To the mind of the author each one of the above theories tries
to explain how a potential is formed at the cathode but have not been
able to explain in clear terms why such a phenomenon should ocour to
different degrees with different metals. What specific property of the
metal contributes to the differential over-voltages in different metals ?
The approach made by H. Eyring, S. Glasstone and K. J. Laidler is
good. But their conclusions include terms dealing with the adsorbing
power of the different metals and consequent M-H formation, which
is again difficult to measare in terms of any known fundamental

property of a metal. The criterion for the formation of a M-H bond is
not at all made clear.

Henco it is that over-voltage has so far not been explained in
terms of any known fundamental property of a metal. Further, in
the interaction of a metal with nitric acid, excepting qualitative
conceptions, it has not been possible to isolate one factor or & combin-
ation of such ones, whose exact measurement has been possible to
allow of a correct and sysematic classification of the metals in the
order of their power to reduce nitric acid. In such a context, whether
over-voltage is exactly related to any known fundamental property
of the metal not having been settled, and the exact and systematio
order of the metals according to their power of reducing nitric acid not
having been worked out, it is unsafe to link the over-voltage of a

metal with its reducing power. Thisis a clear prima facie defeot of

the view put forth by Bancroft apart from other inadequacies discussed
below.

N. R. Dhar '*
~voltage view consi
like starch, sugar,

pointed out the incompatibility of Bancroft’
dering similar reduction of nitric acid
camphor, oxalic acid, sulphur eto.,

8 over
by substances
which does
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bstanoes cited
i tally from that by the metals. .Su

Eggfelﬂ: gifzx;(‘i}m;x; ttﬁemaeives to be spoken of interms of over-
voltages.

N. R. Dhar (loc. cit.) gives a clear criticism of basic view of
Armstrong and Aoworth as follows \—

i t¢.  hardly replace
“The fact that the metals like Cu, Ag, Hg e . plac
hydrogen in acids like HClL H, 80, and that they dissolve rgad;iy ;;:
dgute nitric acid does not corroborate the hypothesis of | cv:ord
and Armstrong. For the small traces of hydrogen, lffdat a; e;:v:etc;
such a rapid action of metals on nitric acid, w
it;x: 8;:: that the ﬁydrogen sot free reacts ‘matantg.neoualy ou the
nncganged nitrio acid. From our experience in chemical dyuaz;ti;ias l\;ve
know that gases react rather slowly with liquids. Hence the di et:h y
with the hypothesis of Acworth and .:Arfnstrqgg.' Mzrfa:w;%r,ezzim;;
i tion of metals on nitric acid is puti ‘
3%;2&??@:2&;3 ;'rom that of nitric acid on substances hketagg;;{ré
i we canno
camphor, etc., because in the latter ocases '
ﬁxaer‘;t;umptgm of che’ replacement of the I?ydrogen 'by the reducmlgi
agents.” Hence Bancroft’s view is inapplicaple universally to a
cases of nitric acid reduction.

A New Conception

frrespective of the organised arrangement of atoms inside a; igil:milg
when lomps of metal are put in the acid, all the atoms Gﬁpvariﬁns
e nobt available for reaction 'We shall now. examm; © rrious
?:ctors that are concerned in ﬁgmg the con::htlons for the maxim
pumber of atoms to be available for the reaction.

is the simplest factor.
face ares of the lump of mef:al is simpl
The ',[l‘::gire::rh: csurface ares the greater is the availability of metal
atoms for reaotion.

i nd and more important faotor which determines

the ilz‘l;z:so? ::Z(i)}abie atoms for reafation. If we agsume planes ;::‘

f metal atoms ocourring one hehind thq other, whatever may l

layers;er or disorder of arrangement of them in t}le body of the meta

;’1}::3;1! the number of availap!e atoms increases if the }a
behir;d the first are also avmla’bla. '.I?%xe extent tg ‘\:'

layer of atoms are available in addition to the firs ;

-

’(A} ..

T
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(1) the gaps that separate the discrete atoms in the first layer and (2)
the ease with which the first layer can be dismantled. In other words
inter-atomic distances are an important factor in determining the
availability of atoms for reaction. In the previous paragraph 1 have
mentioned the importance of the total surface area. Now it might be
added that even the total surface area resolves itself in terms of the
number of atoms per unit area. And the more the ocloseness with
which the atoms are arranged, the greater will be the available number
of atoms. In other words subject to certain limitations to be discussed
later, the smaller the interatomic distances, the greater are the number
of available metal atoms for reaction.

The other important factor depends on the ease with which the
first layer of atoms can be dissolved by the acid for the second layer
to be available. In other words the smaller the energy with which
the metal atoms are held together the greater will be the chances for
increasing the probability of the available number of atoms by
dissolving the first, second, etc. of layers so that the layer behind each
one of these will be available for reaction.

Hence the closeness of arrangement of the metallic atoms whioch
means a smaller interatomic distance and the case with which the
metallic arrangement in the first layer may be dissolved, which in turn
can be measured by the energy of binding of these metallic atoms, ara
the two main factors which influence the availability of the atoms for
reaction.

Divers divided metals into two classes as regards their behaviour
with nitric acid, namely those which yield nitrite and nitrate with
nitric acid but exert no further action forming neither ammonia nor
bydroxylamine. In this class are placed Ag, Hg, Cu, and Bi. Secondly
those which form ammonia and generally also hydroxylamine but do
not yield nitrite or nitrous acid with free nitric acid. On the other
hand they readily form nitrite. To this class belong Zn, Cd, Mg, Al,
Pb, Fe, and the alkali metals.

We shall see presently how best bis division can be explained on
the basis of the above theoretical considerations. ~ From an article by
Grim and Wolfe '' we get the binding energies of various metallie

Pk E’[@Y"h@gnged in a table By binding energy is meant the work
¢ ,."‘;eqﬂnus,"fbart‘g s’q&arate one gramme atom of the ecrystalline substance

into i ts\oQ{{wu‘.’nt atoms ; in other words, for monotomic substances,

.

A}

')
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it is the sublimation energy at the absolute zero of temperature. We
shall write down below the classification of Divers putting down along-
side it, the binding energy of the respective metals and try to examine
if there is any regularity.

I. Metal Ag. Hg. Cu. Bi.
Binding energy 64'5 186 760 485

II. Metal Zn, Cd. Mg. Al Pb. Fe. Li. Na. K Rb. Cas.

Binding energy 325 28:0 410 60 51 108 46 30 265 25 24

[Binding energy of crystals is given in kilo-calories per gramme
atom. (One kilo-calorie per gramme atom is equal to 0°0434 electron
volt per atom.]

In the above table we find that excepting Hg in group I and
Al, Pb and Fe in group II all those in group I are of high binding
energy and all those in group I are of considerably low binding energy.
Thus we find in Divers’ classification, which is based on experimental
facts a proof of this new conception. Below is reproduced the table
from Grim and Wolfe giving binding energy values.

Li 46 Ag 64'6
Be 80 Cd 2840
Na 30 Ba 390
Mg 41 Pt 1220
Al 60 Au 83
K 265 Mg 185
Ca 39 Tl 44
Cr 83 Pb 51
Mn 63 Bi 488
Fa 108

Co 105 C 160
Ni 105 Si 81
Cu 76 Sn 76
Zn 32°5
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Rb 250 Sb 49
Sr 39
Ne 06
A 1'56
Kr 24
Xe 34
Rn 40

From the above table it is possible to pick out metals of similar
low or high binding energies and add them on to the Divers’ classifica-
tion judiciously, thus expanding it.

That the binding energy of atoms of the metal in the crystal
lattice has such an important and fundamental role is easily under-
stood by the solution this conception has teen observed by the author
to supply to the problem of why only some metals like Pt, Pd, Ni, Co
Fe, etc. aro only effective as catalysts in hydrogenation reaotions’ané
not ones like Pb, Hg, ete. If we examine the binding energies of thege
we have for Pt, Ni, Co, Fe, 122, 105, 105, 108 respectively from the
preceding table and for Pb, Hg, Zn, 51, 18'5. 32 5 respectively. From
these values it is clear that those which are good catalysts have high
values for their binding energies and those which have low values are
useless as catalysts. 1In the case of nitric acid interaction the more
loosely bound the metal the better so that due to easy disintegration
the acid could be reduced to greater extents. But in the case of
catalytio hydrogenation the more tightly bound the metal the better it
ig, 8o that it can remain in tact and help as such in the reduction.
Viewed from the point of view of crystal energy this is quite rational.

A great objection to the Bancroft’s over-voltage view was raised
by N. R. Dhar (loc. cit.) who pointed out the incompatibility of the
over-voltage view considering similar reduction of nitric acid by
substances like starch, sugar, camphor, oxalic acid, sulphur ete. which
does not differ fundamentally from that by metals. Substances cited
above do not lend themselves to be spoken of in terms of over-voltages.
The crystal energy view does not suffer from any such disadvantage
Most of the organic substances are crystalline ones and those whioch d(;
not appear to be 80 externally have been also proved by modern
researches to be microcrystalline. Crystals are broadly classified into
ionic, bonded, molecular and metallic.  Therefore the crystal ener
view is of universal application to all substances that reduce nitrgiyo
acid. Of course, the question of application of the crystal energy view
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10 reduoing substances which form a homogeneous solution with nitric
acid solutions does not arise.

Coming to the actual mechanism of the reduction, it is undeniable
that the hydrogen ions present must be somehow responsible in contri-
buting to the reduction of nitric acid. The possibility of their being
evolved as hydrogen gas and then reducing nitric acid when in nascent
stage is one of the views which was actually put forth by Acworth and
Armstrong, But Dhar produced theoretical evidence based on
chemical dynamics and proved that such a view is untenable. Since
hydrogen ions as such are incapable of any reduction we are inevitably
driven to assuming a sort of adsorption complexes of hydrogen ions
with the metal and this complex playing the main role of reducing the
acid. The extent to which the adsorption complex (which could also
be safely called a weak compound with a M- H bond) is active is
determined by the number of available metallic atoms and the degree
to which the M — H compound will dissociate from the crystal lattice
in which the metallic atom is held. As has been made clear earlier,
the former depends on the interatomic distance and the latter on the
crystal energy. Taken together, since crystal energy is related to the
interatomie distance, we have that the extent to which the M—H
complex is effective depends on the crystal binding energy.

The subject, of alloys of hydrogen with metals has been investi-
gated to a considerable extent by various workers. The hydrogen in
the alloys has been observed to act as a strong reducing agent'?, e. g.
precipitating mercury from its salts, giving hydroohloric acid from
chlorine water eto. The M- H complex can also be supposed to act
analogously in the reduoction of nitrie acid.

Hence in the light of these newer conceptions crystal energy of a
metal as also of all the inorganic and organio reducing agents seems to
be a more fundamental factor in its interaction with nitrio acid than
the over-voltage and thus the key to the solution of this problem
consists in visualising orystal units as molecules.

The author expresses his thanks to Dr. N. R. Dhar of Allahabad
’Vargity for his kind encouragement of the above piece of work.

References

l. Wilder D. Bancroft, J. Phy. Chem. 28, 475 (1924).
2. Acworth and Armstrong, J. Chem. Soc. 32, 66 (1877).

14



106

-

oo o.

7.

9.
10.
11.
12.

UNIVERSITY JOURNAL

Whitney, J. Am. Chem. Soc. 25, 394 (1903).

Bancroft, Trans. Am. Electrochem. Soc. 9, 13 (1906).

8. Glasstone, Text Book of Physical Chemistry, page 1020.
T. Erdey-Gru’z and M. Volmer, Z. Phy. Chem. 150, 203

(1930)
R. W. Gurney, Proc. Roy. Soc. 134 4, 137, (1981).

H. Eyring, S. Glasstone and K. J. Laidler, J. Chem.
Phy. 7, 10563 (1939).
J. A. V. Butler, J. Chem. Phy. 9, 279 (1941).
N. R, Dhar, J. Phy. Chem. 29, 142 (1925).
Grim and Wolfe, Handb. d. Phys. 24/2 (1934), 1073,
Fritz Ephraim’s Text book of Inorganic Chemistry
Gurney and Jackson’s Publication, 1948, page 887.

Studies on the Mercuration of Aromatic Compounds'

I. DERIVATIVES OF FLUORENE
By V. THIRUVENKATACHARI

PART 1

A harmonious blending of inorganic chemistry and organic chemistry is

fast coming into vogue because increasing interest is being nowadays
showa by scientists in the metallation of organic compounds. The work
on mercuration of substances dates back to 1843. Exhaustive details have
been brought to light in the chemistry of Arsenic and Antimony com-
pounds, which have been found to have earned fairly good places in the
increasing use in mediocine. At present the author has taken to study the
effect of mercuration on aromatic compounds, especially the compounds
of the Fluorene Series.

Hosts of scientists, who have been working with herculean efforts
fashion the products to the needs of society. Organo mercury compounds
have been extensively envisaged and cleared out by Dimroth and others.
Dimroth has been fashioning in his mind to produce the organic mercurials
and the later scientists have delved themselves into the world finding out
the various uses for them.

In this Thesis, the author has taken to study the various reactions
in the aromatic chemistry, halogenation, nitration, bromination and mer-
curation. As mercuration has now become more or less an aromatic
property the author has tried his best to give frames of references into
which new observations will best fit to give the most satisfactory piotures
of various interpretations from the results got.

Dimroth himself has considered the phenomenon of mercuration
similar to that of nitration, sulphonation, bromination, ete., in the sense
that the position taken by the entering mercury group in compounds con-
taining groups now considered electro-negative, e. g, amino, hydroxyl
groups was quite in agreement with the rule of Cram Brown and Gibson.
The exceptional behaviour of nitro benzeue, benzoic acid and benzo
phenone which have been described later in this thesis, he considers as
anamolous reactions.

1. Thesis submitted for the M Sc. degree in October 1948 embodyviug the results of
experimental work carried out in the Annamalai University Chemical Research Laboratories,
Annamalainagar,
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Nature provides no ready source of or
It will be quite apparent to the pioneer investi
could have made them indulge in finding out the methods for preparing
them and also their behaviour with the utilitarian point of view. For most
part of the Chemistry of organo mercury compounds had been thought to be
purely a product of laboratory research. Progress in the field has followed
closely the improvements in methods of synthesis, and has moved ahead

in several well defined surges originating in the development of new
methods.

gano mercuric compounds.
gators that only curiosity

In recent years organo mercury compounds have acquired a new
interest owing to their increasing use in medicine, since they have the
advantage over inorganic mercury compounds of not precipitating proteins
and of not baving decomposed to any considerable extent by the metal of
surgical instrument. Unfortunately the utility of most of them is limited
by their slight solubility in water (1). The limited value of the organie
mercurials in utility has not damped the spirits of scientists, who are
ardently working in the chemical laboratories. The persistent and
persevering work of scientists like Dimroth, Pesci, Kharasch and others has
instilled redoubled vigour in the later scientists and by their efforts the
Chemistry of organo mercury compounds has attained a fairly big stature.

Many scientists have done elaborately on the mercuration of these
aromatic substances, which in certain cases have proved to be of great
medicinal value. The upbuilding of a great mass of information and
valuable results, new experimental methods and new substances in the field
of mercuration will enable industry to select certain bits of knowledge
suited to further progrees and our everyday welfare. Many scientists
have hitherto played a singularly significant part in this field of research,
and to realise this, it is only necessary to mention the names of Dimroth,
Pesci, Kharasch and others, All these scientists have exercised their
influence in Universities or Technical Schools At present the author of thesis
wishes to give a short Monograph of mercuration to show the nature of
the reactions taking place and the thermal conditjons required for the
metallisation of the substance and the properties exhibited by the new
organic mercurials. It ig inevitable, therefore, in such a work as this,
an attempt is made to present some of the great generalizations, which are
motivating science. Oa mercuration lot of hypotheses have been given
out. The inflox of scientific knowledge has revealed that some of the
older ideas are faulty and inadequate. But in this case, more and more

facts are being added on. In this work, metallation of the derivatives
have been extensively studied. Even as early as 1843, work has been
done on the metallation of substances with rearmeis 1. ~ -

0

FHucrene

Molecule
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For the first time in 1843, A. W. Von Hofmann obtained a mercury
compound from aniline and mercuric chloride (2). In 18560, Von E.
Frankland in bis paper *“Untersuchungen Uber die Organichen Radicale”
bas given that ethyl iodide reacted with matallic mercury in sunlight giving
gaseous products. Two years later he found a crystalline compound was
formed when methyl iodide and mercury were allowed to react in the
presence of sunlight (methyl mercuric iodide) (3). The chemists showed
much enthusiam and turned their attention to mercury allyl compounds.
In 1854, Strecker made ethyl mercuric iodide by heating ethyl iodide with
metallic mercury in diffused light. Many flocked to this field of research
and later Buckton made extensive study of other methyl and ethyl
mercuric compounds. In 1851, Sobrero and Selmi had given another type
of organio compound. By heating mercuric chloride and potassium
bydroxide in aloohol they obtained a yellow slightly explosive substance
containing mercury and carbon. (Ann. 80, 1851, 108). In 1868, Otto
treated bromo naphthalene with sodium amalgam with a view to prepare
dinaphthyl but accidentally he got mercury dinaphthyl. (4 and 5). He
extended Franhlan’s reaction to the aromatic series and studied the
reaction of the organic mercury compounds in general. In 1871, for the
first time Reynolds studied the action of mercuric salts and alkali on
acetone. (6). A couple of years later, Cahours made a study of the
mercury derivatives of propyl and Iso butyl. (7 and 8). When Ladenberg
was investigating the reactions of the mercury compounds, he found that
meroury diphenyl reacts with Silicon tetrachloride yielding a phenyl
silicon compound.

SiCl4 + CGH5 - Hg - CGH{)'}()‘:;H‘:; - Hg—Cx + CBH.’S - Si013.

Ethyl acetoacetate was found by Oppenheim to give a meroury
derivative {9). About the same year Michaelis found that the following
two reactions were proceeding when arsenious chloride was allowed to
react with meroury diphenyl. (10).

As Cl;+CH; - Hg—C,H;--C;H; — Hg~Cl + O;H, — AeCl,,
2 As Cl, 4 C;H,— Hg— C;H,>HgCl, + 2C,H, — AeCl,.

Meroury derivatives of Aniline and its substitution products were
published by Pesci in the year 1892. (11 to 14). He misinterpreted the
structures of those mercury compounds and reactions. Though he made
wrong interpretations of the structures, yet his work was considered very
valuable in the light that he paved the way for the brilliant work in the
field of Chemistry of Organic Mercury Compounds. About the same year,
Pesci and Volhard independently made discovery that hydrogen in the
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ring compounds could be displaced by mercury. Regarding the mercura-
tion of thiophene, Volhard (168) showed that by shaking thiophene with
agueous mercuric chloride either one or two of the hydrogens in the
thiophene nucleus could be replaced by HgCl and that mono chloro
mercuric compound C,H,S HgCl was soluble in bot alcohol and dichloro
mercury compound C,H.S (HgCl), was an insoluble powder. By shaking
thiophene with saturated mercuric acetate solution, later workers obtained
derivatives of varying composition. (16 and 17). Paolini suggested that
the substance got by the above method which was considered by Dimroth
as C,H,S (HgOH) (HgOCOCH,) had the composition C,H,;S (HgOCOCH,),.
(18). Desesquelle who was preparing mercury compounds of phenols and
naphthols wes of the view that in all the cases the mercury was linked to
the oxygen atom. Later on it was suggested that the mercury is attached to
carbon and not oxygen. To his great surprise, in 1887, Bamberger found
that when mercury diphenyl was allowed to react with nitrous anhydride,
benzene diazonium nitrate was formed. This was later on considered as
one of the reactions of organo mercury compounds.

(C,H,), Hg+2N,0,>C,H;~Hg-NO,+ C,H,~ N=NO,. (19)
L]
N

When he subjected mercury dimethyl with the idea of getting an
aliphatic diazonium compound he obtained a imido di Hydroximic acid,
nstead of the diazonium compound.

x

NOH

1}

0
]
¢
NH
\-l‘:=NOH
o

In the year 1888, Dimroth had published that mercuration of
aromatic compounds could be considered as analogus to nitration or sulfo-
nation. Dimroth can be considered to be the father of the chemistry of
organic mercury compounds as he had done extensive work paving the way
for the scientists who followed to contribute their mite in this field. He
gave out a well-crystallised account of the work and interpretations of
reactions about the various organo mercury compounds. Balbiano and
Paolini, in the year 1902, found accidentally that mercury compounds with
allyl compounds of phenol ethers were got when they were using merouric
acetate as an oxidising agent. (20). By the use of the Grignard reagent,
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feiffer and Truskier obtained mercury derivatives. They got mercury
phenyl by the use of phenyl magnesium bromide with mercuric choloride.

2C,H; — Mg - Br + HgCl,>C,H; — Hg - C,H, + MgBr, + MgCl,. (21)

The very neXt.year Peters found out a new method for the
roduction of mercuy compound. He treated Sulphinic acid with merouric .
iloride.

C,H, — S0, — H + HgCl,->C,H, — Hg ~ Cl + SO, + HCI. (22)

Schoeller and Schrauth published an elaborate account of the organo
ercury compounds. Many others like Biilmann, Kraus, Kharaech,
iccard, Manchot and others have contributed a gooddeal to the chemistry
" organo mercury com pounds. (23 to 30)

There is an entire disagreement in-the behaviour between organic
ympounds of mercury and of other metals. The linkage between carbon-
ercury is more stable than any other metal. Another very interesting
Jint is that these entirely differ from Grignard reagents. For instance
ethyl mercurie iodide CH,-Hg-I resembles Grignard reagent CH Mgl
nethyl magnesium iodide) but the mercury compound is not so sensitive
» active hydrogen compounds such as water, amines and alcohols. In most
f the cases, it is found that mercury in the mercury compounds does not
:act as jonised mercury. Potassium iodide does not form mercuric jodide
tcept in very few cases, in which it reacts with an organic mercuric iodide
rming a meroury compound having both bonds attached to carbon. The
ther product is the inorganic compound.

9R-Hgl + 2KI->R,Hg + K, Hgl,

As mercuric suphide is extremely ingoluble, action of sulphides is the
08t sengitive indicator. Mercury attached to carbon gives no mercurio
tlphide when treated with Hydrogen sulphide or Ammonium sulphide.
7hile testing for mercury by treating the compoand with Hydrogen
ilphide or sulphides of metals, if the mercuric sulphide is not immediately
rmed, it shows that an organic mercuric sulphide is formed when, either
n standing or on heating, loses mercuric sulphide, leaving behind an
rganic mercury compound, having both bonds of mercury attached to
irbon. The following equations illustrate the same.

2R HgX + H,S->(R-Hg),S+2HX

(R-Hg-),S heated—-R,Hg + HgS.
15
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The production of compounds of the type R,Hg from R HgX is an
important geueral resction in the Chmistry of mercury compounds. This
can be brought about by Sodium thiosulphate, Sodivm stannite and other
alkaline reducing agents, such as Potassium cyanide, Potassium sulpho
cyanate and various metals such as Sodium and Copper and also Alumi-
nium. The equation representing the processes are summarised below :—

2 R Hgl + 2 KI--R,Hg + K, Hgl,.

2 R HgX+ Na 8-> (RHg),S>HgS + R,Hg.

2B HgX+2Na,8,0,~>2 R HgS,0,Na>R,Hg + Na,Hg(5,0,),
2 R HgX +Na,8n0, + H,0 >R, Hg + Hg + 2 Nax + Na,Sn0,.
2 B HgX +2NaOH + 2Fe(OH), >R, Hg + Hg + 2 Fe(O1),.

2 B HgCN +2 KCN»R,Hg + K, Hg(CN),

2 R HeSCN +2K8CN->R,Hg + K, Hg(SCN),

It is obvious from the above equation that one balf of the mercury
appears as inorganic mercury and the other half remains in the compound
R,Hg. The reverse of the above change is also an important reaction.

R Hg+HgX,>2 R HgX.

. All the organic mercury compounds react with ease with halogens
giving products in which the halogen ocoupies the position in which
originally the mercury group was present. The compound of the type R,Hg
react in two different ways which depsnds wpon the amount of halogen
used. If only one molecule of the halogen is used, the products are R-X
and R-Hg-X. If an excess of the halogen is used the organo mercuric
halide reacts further giving another molecule of R-X and a molecule of
wercuric halide. This has been mwade use of for the fixing vp of the

structure of the organic wmercury compound by converting them to the
known halogen compounds.

‘ The author of the thesis has briefly discussed the varicas known
reactions of the organic mercury ¢ompounds.

The reactions of organic mercury compounds can be desori
under the following heads:— Y recribed

I. ReactioNn wite Acips.

To dilute acids, the carbon mercury linkage is fairly stable. [
s . ¢
compounds where both the valencies of mercury are attsﬁ;hed to catbt? :\
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splitting up of the carbon mercury linkage by acids takes place more
readily than in the compounds ip which only one bond of mercury is
attached to carbon.

(CH,),Hg + HCI->CH, HeCl +CH,
CH, HgCl + HC1>CH, + Hgll,.

It has been found that the substances having the mereury alphs to a
ketone group inveriably loss the mercury on treatment with cold -25
normal Hydrochloric acid. Whitmore has pointed out that mereury di sthyl
heated in a sealed tube with glacial acetic acid at 190° gives an amount of

ethane, corresponding to one ethyl group. The reaction takes place as
indicated below.

(CQH:?)QHS + HOAe'—}C;‘)‘Hb + C’QH5'H§"OAO«
OgHng"OAc”}'Hg 'i" GQHs'OAOs

The second step is 8 thermal decomposition, which involves intra-
molecular oxidstion and reduction. This suggests that at the moment of
decomposition mercury in the ethyl mercury acetate bas no two positive
charges, but has one positive charge and one negative charge, i. e., + Hg.—
There is every likelihood that such a molecule will lose the mercury leaving
the ethy] and acetate groups to combine with each other. A brief account of
the reavction of acids snd bases has been given. The union of positive hydrogen
jons with negative hydroxyl ions is fundamental to all processes of neutra-
lization invelving the interaction of aquo bases with aquo acids. The
interesting investigations of Franklin (31) Kraus and others have given
different classes of bases and acids which have been called Ammono bases
and Ammono acids,

0 0

ll i
¢H,-C~-0H+KOH = CH,~C- 0K +H,0.

Aquo acid  Aquo Aqguo Balt
base

4] 0
i i
CHQ"" O"'NH} +KNH2 "}' CH‘g"‘C"NHK +NH3-

Ammono AmuWona Ammonsa
aocid hase salt
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Basic salts of the Ammono type.

OH NH
He<q He<qy
Aquo basic salt Ammono basic salt.

It has been shown that the property of neutralizing acids, that is,
of suppressing hydrogen ion, is not restricted to aquo bases and ammono
bases. Any compound MX, composed of cation M and an anion X may
function as a base in this particular sense. The hydrides of metals, such as
sodium hydride, NaH, Calcizm hydride CaH, and others, as well as metal
organic compounds such as zinc alkyls, aluminium alkyls, react with acids
suppressing hydrogen ions.

NaH+HX->NaX + H,0
Zn (CH,), + 2HX->ZpX,+ 2CH,.

L. W. Jones and Louis werner (32) have pointed out the hydrides
of this character may be designated hydrogen bases and metal organic
compounds may be called hydro-carbo bases.

The cause for the difficulty in getting an hydride of mercury may
be attributed to the tendency of negative hydrogen to lose negative
electrons, while at the same time, the cations of these metals, readily
acquire negative electrons and pass into the state of free metal. If a mer-
cury hydride of the type H -~ + Hg+ —H could be prepared, it would be
expected that an exchange of two negative clctrons between hydrogen and
mercury would result in the formation of an electromer,—

H+ —Hg+ —H, which, in turn, would dissociate to give free
mercury and a molecule of hydrogen H+ — H.

+-H -+H
Hg

poHg TpoHg+ H+—H

Although mercury hydride has never been isolated, many dialkyl
and diaryl derivatives of mercury are known and are comparatively stable
substances. But it has been shown that mercury di-ethyl dissociates at
about 200° to give metalic mercury and butane. In this case also, the
dissociation, considered electronically, implies that one of the alkyl groups
functions negatively, while the other group functions positively.

- + CzHr

H8+ _CQH; -> Hg+C2H5— +02H5
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If both the radicals could be eliminated by hydrolysis, the products
should be metallic mercury, an alcohol and an hydrocarbon.

-~ +R_ H+-OH HO- +R
Hg, _rTH+-0H H +-R

When mercury dialkyls are treated with acids like acetic acid,
hydrochloric acid, sulphuric acid, one of the alkyl groups is eliminated
quite readily as a hydrocarbon.

R R
Hg<p +HN=Hg<y +HR

=Hg + +H,0

Even oxidation with potassium permanganate removes only one
radical and produces compounds of the type R-Hg-OH. Halogen salts
react with moist silver oxide to give compounds R-Hg-OH which are more
pronounced bases, far more active than mercuric hydroxide. By analogy
alkyl groups in these mercury salts may be assumed to function positively.

R+—-Hg+—-X

Mercury dibenzyl (34), wercury diethyl, mercury di isoamyl when
heated with glacial acetic acid at temperatures near 200° gave almost
quantitative yields of metallic mercury, Mercury dibenzyl gave metallic
mercury, toluene and benzyl acetate with considerable dibenzyl. When
mercury benzyl acetate was heated with acetic acid gave no toluene and
no dibenzyl; metallic mercury and benzyl acetate were the exclusive
products.

0O
!

- +GH . HgtCH,-C-0- +C.H,

+ —OCOCH,

But Schorlemmer has given out that (35) when mercury dialkyls are
decomposed by concentrated mineral acids, the products are a mercury
salt and a hydro-carbon. Mercuric dibenzyl with concentrated hydrochlorio
acid gave mercuric chloride and toluene.

—-R + =Cl .
Hgi "R aH+ -0l = Hgl T +2R-+H

“ If the polarity of atoms or groups in molecules depends solely on
the relative positions of valence electrons, it is conceivable that the relative
positions of these electrons may be changing. Electromers may exhibit the
phenomenon of tautomerism. ”  Mercury dialkyls suggest the existence of
tautomeric elctromers. (36).

+ =R ~> - +R
Hg+ —R <- Hg+ —R
1 11

Hg
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Mercury bis-diphenyl (C;H; ~ C,H,), Hg does not get affected even
when treated with concentrated hydrochloric acids. Whereas the phenol
and naphthol mercuric salts are sensitive to dilute mineral acids. A study
of the effects of the halogen acids and oxygen acids gives an interesting
account as to how varied changes take place. The conversion of Ortho
nitro toluene to anthranilic acid provides a standing example for the intra-
molecular oxidation and reduction.

' HY : fgel
CHa en 0 cH 9
NOq Nog ¢ NOo higel
cold concentrated
H ydroc/;/oric acid

NHy NaoH O-*fl /O

Anthranil

But 10 to 207 sulphuric acid gives with it stable sulphates congajn-
ing the group — CH <« gg > 80,. Whereas the Halogen acids remove the mer-
cury entirely. (37)

11, REeaoTioON wIiTe BASRS

Geuerally bases do not break -the carbon mercury linkage. Many
organic compounds can be precipitated out by careful treatment with acid
or by cooling. Mercurated anilines are soluble in Ammonium bydroxide
and can be recovered by treatment with acetic acid. It has been con-
sidered that the solubility is due to the formation of a compound between
ammonia &nd the mercurated compound. The compounds which have both
the bonds attached to carbon are usually not ealuble in bases. As for
example O (CH,~CH,—Hg Br), is readily soluble in bases, whereas the

corresponding 0 < gg%:gg: > Hg is entirely insoluble in Sodium hydroxide.
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Mercury compounds containing a free phenol or carboxyl groups are
soluble in bases. Many meroury compounds of pheno}s and carboxylio
acids form anbydrides or inner salts, which are insoluble in water.

0
OH o / g ONa
0 -
s 57 (e
0 0
/4 s
CH3-(,:H"C"0H ——mnn 3 CHg,"'CH"'(I:
!
HgoH Hg—0 nsoiusle

o

P
CHg = CH~C = ONa
HgoH Selusle

1{I. RreaorioN wite SOLPHIDES.

If mercurio sulphide is not formed on treatment of the cowmpound
with the solutions of sulphides, or hydrogen sulphide frst organic mercury
sulphide is formed, which easily decomposes giving the mercuric sulphide.

IR~ Hg— X->(RHg),S>R,Hg + HgS.

If the mercury group is in the alpha position to groups like carbony!
or pheny! which render the alpha halogen atom uunusually reactive,
merouric sulphide is immediately formed. The compounds which immedi-
ately react with sulphides are the following.

Allyl mercuric iodide CH,=CH —CH, ~Hgl (38)
Sodium ealt of Hydroxy mercuri acetio acid-
HO-Hg ~CH,~COONa. (39)

The aromatic mercury compounds with the exception of mercurated
phenols are more stable to sulphides than the aliphatic compounds.
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IV. CEANGE oF COMPOUND OF THE TYPE R—-Hg—-X 710 R—-Hg-R.

2 R-Hg-X+R,Hg+HgX,
(RHg),Y"'~>R,Hg+ HgY’,

Where X and Y are univalent and bivalent acid radicals. This
change is brought about by the addition of Sodium thiosulphate solution.
The conversion of organo mercuri thio sulphate to R,Hg is hastened by the
use of excess of concentrated solution of Sodium thio sulphate, when
Sodium mercury thio sulphate is formed. Na,Hg (S,0,),, This method
is the most general ona. The reaction is more facilitated if the substances
dissolve in concentrated solution.. The intermediate compound that is
formed is R — Hg—S. SO,—Na. The reactions of the sulphides and the
Sodium stannite have been discussed later on in this thesis.

In the case of the reduction to R,Hg with Sodium Stannite, it is
found that a intermediate mercurous compound is formed of the type
R—-Hg—Hg~-R. Itthen decomposes to metallic mercury and R - Hg—R.

/CHQ-CHQ-st /CHQ"CHQ"‘H‘J /CHQ‘CHQ

S 140° \
\ Neao Snipy 0\ I ' 5 O\ / H(}
CHQ"CHQ"’HGX CHQ—CHQ—H? CHQ__CHQ

The general reaction representing the conversion oan be given as
follows : —

2R—Hg—X + 2NaOH + Na,SnO, - R,Hg + Na,Sn0O, + H
2NaX + H,0. PR Rehe Sl T Re

V. Reaction between organic mercury compounds of the type R,Hg and
mercurtc salls.

The general change of this type can be represented as follows —
R,Hg+HgX,> 2 R-Hg—-X.

VI. Reaciion with Halogens.

The compounds of the type R,Hg react with halo
pounds of the type R -Hg- X, which reacts with
organic halide and mercurie halide.

R,Hg+X,>R-X+R—-Hg—X.
R~ Hg—-X+X,>R-X+ HgX..

gens giving com-
more halogen giving
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VII. Reaction with halides and cyanides of metals.

The carbon-merocury linkage can be easily broken py the ha.lides.
The two types of compounds are mercuration Qroduots obtained _lay _simple
substitution and mercuration products obta}ned by the addition of the
groups — HgX and — OH to an unsaturated acid.

R-~Hgl+KI+H,0->R—-H+ Hg_12+ KOH.
R ~CH--CH- COOK +KI-> R~CH=CH-COOK + Hgl. + KOH.

| |
OH Hgl

In both cases it is found that only one molecule of the base is given
for each carbon mercury linkage. In the splitting of ?he. ca.rbon mercury
linkage the greatest amount is in the case of inorganic jodides, bromides
are very little and chlorides are not at all acting. The formation qf R,Hg
from R—HgX depends on the removal of HgX, by the formation of a
complex and it has been found out that the iodine complex is by far the
most stable and the chloride complex the least stable.

Here half the mercury appears in an inorganic form which will give
a precipitate with Hydrogen sulphide.

VIII. Reaction with Halides of non-metals.

Boron trichloride reacts giving mercuric halides and opmpounds of
the type R—BCl,  Phosphorus trichloride reacts with mercury
dimethyl forming methyl mercuric chloride. (41.). In general aromatio
mercury compounds react with phosphorus trichloride at a high tempera-
ture giving R—~PCl, Avsenio trichloride also forms the compounds of the
type R— AsCl. and R;AsCl. (42 and 43).

IX. Reaction with actd Halides.

iously it will be expected that organic meroury .halides react
with ao(izib;x;ol?;ei forming mercuric halides and ketones. This is not so with
st of the organic mercury compounds. Alpha mono mercurated thio-
ml? nes are the only ones which give ketones with acid chlorides. .They react
\gi:h acetyl chloride and benzoyl chloride forming acet-thionone and
thiosphene phenyl ketone. (44 and 45).
16
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X. Reaction with Melals.

Mercury dialkyls and diaryls react with many metals on heuting giving
organic compounds of these metals. In some cases the metal does not
enter the reaction and the only change is thermal decomposition of the
mercury compound giving matallic mercury and a hydro-carbon according
to the equation.

R,Hg heated -> Hg+R-R

The metals which behave in this way are copper, silver, gold and
jiron. Beryllium, zine, wagnesium, cadmium and bismuth also react with
organic mercurials. Aluminium reacts with dimethyl, diethyl giving the
corresponding trialkyls. (46). 1f an organic mercury compound of the
type R ~Hg—~C,H,0, is heated with zinc dust the products could be
represented by the following equation.

R-Hg—-C,H,;0,+Zn+H,0 > R—H+ZnO+Hg+HC:H,0,.

The modes of preparing the organo mercuric compounds can be well
explained under the following heads :—

I. Production of Organo mercuric compounds with metalic mercury and
alkyl halides.

Methyl iodide reacts in sunlight with metallic mercury giving a
crystalline mass of methyl mercuric iodide.

CH,-1+Hg - CH,-Hg-L

Similar process holds good in the case of ethyl mercuric iodide but
the reaction should be carried out in diffused sunlight as direct sun light
decomposes ethyl mercuric iodide. This method of obtaining organo
meroury compounds of higher alkyl halides has not been cleared of all
discrepancies. This method is not in vogue at present. In this method
only one of the bonds of the mercury is attached to carbon.

II. Production of Organo mercuric compounds with sodium amalgam and
Organic Iodides and Bromides.

Unlike as in the other case in this process both bonds of mercury
are attached to the oarbon atom. The evidence resulting from the practical
experimental data shows that the alkyl halide reacts with Sodium amalgam
only in the presence of an ester like methyl acetate. At the end of the
reaction, as the ester is recovered unchanged, it is quite evident that it
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acts as a catalyst and how it functions during the reaction has not been
distinctly explained yet. Very dilute Sodium amalgam reacts with much
readiness with compounds of the aliphatic series. Better results are obtained
with bromides or iodides or methyl, ethyl, n-propyl, isobutyl, isoamyl and
octyl. Ethylene dibromide and trimethylene dibromide react without giving
an organic mercury compound, but tetramethylene di-iodide and penta
methylene dibromide or di-iodide react vigorously with dilute Sodium
amalgam giving heterocyclic ring compounds containing mercury. Hydrogen
iodide reacts very vigorously with Sodium amalgam in the presence of ethyl
acetate but no mercury hydride is got. (Whitmore, Organic Compounds of
Mercury, page 28). It has been felt that unusually active halide does not give
a mercury compound with Sodium amalgam. Alpha halogen ester, benzyl
halides and phenacyl balides C;H,—CO —CH,X are cited as examples.

I11. Production of organo mercury compounds with Mercuric halide and
Grignard Reagent.

This method is not a popular one and is rarely used in the aliphatic
series. The reaction between the Grignard reagent and the mercury halide
depends on the thermal changes. The reaction depeuds also upon the
amount of the reagents used. The two stages that promote this change
can be represented as follows :—

CH, —Mg~1I+ Hgl; > CH,Hg— I+ Mgl:
2 CH;~Mg—-1I+Hgl, > CH,~Hg—CH,+2 Mgl
The use of an excess of Grignard reagent R’~Mg—X on an organio
mercuric halide R—Hg-- X does not always produce the desired ‘‘mixed”
organo mercury compound R —Hg—R'. But a mixture of R;Hg andR’, Hg

is got. Grignard reagent obtained from penta-methylene dibromide reacts
with mercuric bromide giving penta-methylene di-mercuric bromide IfI.

y; Br y Mg Br / Hg Br
(CHQ)5 __r\i?_.__.; (CHQ )5 Hg Bry (CHQ)5
AN

N Br Mg Br N Hg Br

I I il
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The penta-methylene dimercuric bromide reacts with another mole-
cule of Grignard reagent (Phenyl magunesium bromide) on heating, yielding
a complex compound.

Pk ki , Hy CgHs
(CHo)s + 2 ChHs ~Mgbr—> (CHo)s + 2 MgBr,
\Hc&Br \H9 CgHs

IV. Production of organo mercuric compound with the use of Mercuric
oride.

This method has been greately used for the purpose of getting organo
mercuric compounds. Acetoacetic ester and malonic ester react with
mercuric oxide giving compounds having meroury substituted for
hydrogen of the methylene group. But on hydrolysis it does not give the
expected meroury bis-acetic acid, but gives a salt of hydroxy mercuric
acetic acid. HO - Hg - CH,~COOH.

V. Production of organo mercuric compounds by the use of mercuric aalts
in agueous or alcoholic solution.

Usually this method is employed for preparing organic mercurio
compounds with unsaturated compounds. ~Whenever a double-bond com-
pound of the aliphatic series is mercurated by this method, the double-
bond gets broken up and groups HgX and OH get added to the com-
pound if the medium of mercuration is water; or groups HgX, OCH, get
added to the compound if methyl alcohol is used as the medium for
mercuration. This way of explaining the reaction is not free from doubt-
ful criticism. For instance, ethylene reacts with aqueous mercuric salts
under suitable experimental conditions giving mercurated ethyl aloohol
and dimercurated di-ethyl ether. The reaction can be expressed as
follows :—

CH, = CH, + HgX, + H;0->XHg-CH,-CH,-OH + HX.
2 OH,=CH, +2 HgX, + H;0->XHg-CH,-CH,-0-CH,-CH -HgX + 2 HX.

Methy! alcohol solutions of mercuric salts absorb ethylene much
more rapidly than the aqueous solutions.

CHQ == 0H2 + HgXQ + CH'&OH%XHg'CHQ‘CHg‘OOHg; + HX.

When an unsaturated compound is treated with mercuric acetate in
aleohol solution, the elements of methoxy mercuric acetate combine with
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the ethylene. The nature of the product has been the subject of contro-
versy for some years and the evidence has been well summarised by Adams,
Roman and Sperry. (47). These authors as well as others (48 and 49)
have rejected Manchot’s hypothesis (50) that such mercurials are molecular
compounds of the type RCH =CHR’ R'OHgX (1) and they have preferred
the second of two mechanisms of formation which designate the reaction as
ordinary addition to a double bond. More recent work has substantiated
that the structure of the mercurials as III rather than I.

Hx H H HH
” - P | | ’ ’
Hg Xo +R 0 H—> R"0HgX + R-C=C~-R 7= R-C-C~-
A] g %2 +R0H—> R'0Hg C=C-R 2 R-C-C-R
0 ng
m
"N Row MM
/ 7 ] /
B] R-cH=cH-R +HgXg > R=C~C-R 2 R=C-=R + HX
! b, )
X Hgx OR’ Hgx

Ir

The above are the two mechanisms that have been given and subs.
tantiated by results. (51).

VI. Production of organo mercuric compounds from halogenated
Acetylenes and Ethylenes-

Halogenated ethylenes and acetylenes which bave only one hydrogen
atom left react with alkaline solution of mercuric cyanide giving compounds
in which both the bonds of mercury are attached to carbon. Monochloro
acetylene gives mercury bis monochlore acetylene. Hg (C=C-Cl).. A clear
knowledge of the chemistry of these compounds is very limited.

V1I. Production of organo mercuric compounds from the aromatic series.

The most desirable reagent which has Leen employed for mercuration
of compounds in the aromatic geries is mercurio acetate. It is a substitution
reaction. In R-H, the H can be easily substituted by an acetoxy meroury
group, when R-H is allowed to react with mercuric acetate. (R stands for
either substituted or unsubstituted aromatic residue).

A
R-H + Hg < O o o7 R-HgOAo+ HOAo.
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This resembles to a certain extent hydrolysis which can be presented
as follows :—

HO-H + Hg < 04°~HO-HgOAc + HOAo

It has been found that mercuric salts which do not hydrolyse do not
mercurate substances. As the mercuric salts of ail the oxygen acids are
considerably hydrolysed they must be expected to react like merouric
acetate, Of all the salts the mercuric acetate is the best for mercuration.
The groups which render bromination easy exert similar influence on

mercuration. Mercuration with mercuric acetate can be brought about by
the following methods :—

(a) By fusing the substance with mercuric acetate and finally
isolating mercuric compound.

(b) By refluxing the compound with mercuric acetate in methyl or
ethyl alcohol for several hours,

(e) By refluxing the substance with mercuric acetate in glacial
acetic acid for several hours.

(d) By treating the substance with mercurio acetate or mecurio
oxide in a solvent under pressure.

Dimroth (62) has shown that besides the acetate of mercury, the
mercuric salts as the sulphate and the nitrate which are hydrolysed by
water are capable of acting on aromatic compounds, but mercuric chloride
has been found to have very little action, if any, on aromatic compounds.

VIII. Production of organo mercuric compounds by the use of diazonium
salls.

Of the various methods employed for the production of aromatic
mercury compounds, only two have been made use of for the diazonijum
salts. MeClure and Lowy (53) noticed that on reducing electrolytically a
diazonium solution using mercury electrodes, a small amount of mereurial
was formed. They were also successfal in preparing the carrespondin
mercury derivatives by stirring the diazonium solution with finely dividegi
mercury produced mechanically. Nes me Janow (54) has succeeded in
preparing the mercury derivatives of nuclei containing no group or groups
such as alkyl, halogen, hydroxyl etc.,, by treating the diazonium ohloride-
mercuric chloride double salt with precipitated copper powder.

Using more stable diazonium compounds such as the diazoni b
fluorides of Balz and Schiemann (66) and by producing very finel;’ug;vigzg
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mercury by reduction with stannous chloride directly in the reaction
mixture, it was found that some aromatic mercurials could be prepared in
better yields. The replacement of the diazonium group with mercury was
carried out at room temperature. The probable equations are illustrated
by the following :—

NHy _N=N-BF,
G +NaNO, +2HBF, — O +NaBF, + 2 Hy0

©

N=N-BFy , Hgel
4 +2H%C£2+3Sﬂ0£2~‘> 2 D +2NQT

-+ ‘Snc& +5n (BF, ),

IX. Production of organo mercuric salts wiith mercuric chloride and
Sodium bicarbonate.

P. Neogi and Manas Prasnm Chatterji (58) bave shown that mercury
derivatives of aromatic compounds can be prepard mostly in the cold by
the action of mercuric chloride along with sodium bi-carbonate on these
compounds. Neogi and Neogi (57) have recently shown that amongst other

“substances Glycerol has the property of largely increasing the period of

induction in the inter-action of mercuric chloride and Sodium bicarbonate.
The above-mentioned authors (P. Neogi and M. P. Chatterji) have prepared
organic mercury compounds of saromatic phenols, phenol ethers and amines
by adding the organic compound to the mixture of Sodium bicarbonate and
mercuric chloride in the presence of Glycerol. The organic compound
introdueced in the mixture combines with the reactants and forms new
compounds. The organio substance and mercuric chloride solution are
mixed up together, glycerol is then added followed by the Sodium bicarbo-
nate solution.

The reactions that take place in the case of phenols and phenol

ethers are represented by the following equations :—
C.H,(OH),+ NaHCO, + HgCl,->C,H, (OH) (OHgCl) + NaCl+CO; +H,0
C,H,(OH)(OHgCl) + HgCl, + NaHCO,->C;H,(OHgCP, + NaCl+ CO, + H,0
In the case of catechol, quinol, resorcinol, phluroglucinol, guiacol

and orcinol mono and di-oxy and dimercury cblorides of the phenols and
phenol ethers are formed as the case may be. In the case of phenol,
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bowever, ortho and para hydroxy phenylene mercury ochlorides are
formed according to the equation :—

C,H, (0OH) + HgCl, + NaHCO,>C H, (OH) (HgCl) O & P
+ NaCl+ CO, + H,0.

So far as amines are concerned it is to be remembered, that mercuric
chloride gives crystalline additive compounds of the type (C,H;-NH,). HgCl,
(58). In the case of primary and secondary aromatic amines, the following
equations represent the reaction that takes place.

Ph-NH, + HgOl, + NaHCO, = Ph-NH-HgCl + NaCl + CO, + H,0
PhNH. CH, + HgCl, + NaHCO, = Ph-N-CH, + NaCl+ €O, + H,0

HgCl

X. Production of organo mercuric compounds with mercuric niirate.

This method is similar to mercuration with mercuric acetate and

further this is used as an intermediary stage for the production of nitro-
phenols. (59).

XI. Production of organic mercury compounds with the use of mercu
acetamide. (191). / Y

At present mercuric acetamide has been considered to be an effective
mercurating agent. It bad been studied that mercuric oxide readily
dissolved in a aqueous solution of acetamide and the liquid deposited a
colourless crystalline compound on evaporation. This observation was made
by strecker (192). Since the time of its discovery, mercury acetamide bas
received attention from Tafel and Enoch (193) and from Seliwanoff (194).
In this Thesis, the author has given details of experiments, in which
mercuric acetate has been used as the mercurating agent.

The metallation of substances especially mercuration was used, if
not mainly for producing many new organic substanzes for the product’ion
of certain compounds which could not normally be prepared. Beta Bromo
Naphthalene was not available till 1876. (80). So Alpha Mercury di
naphthyl was first obtained by Otto and Mories in 1368. (81) v{hile
endeavouring to synthesise dinaphthyl as Fittig had synthesised diphenyl
by the action of Sodium on bromo naphthalene. F. D. Chattaway hayd

investigated in the preparation of beta mercury di
Ginaphiy)  (62) y di naphthyl and beta beta
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Recently mercuration has been used as a means for the production
of nitro-phenols from benzene and other hydro carbons. During the World
War 1I, the National Defence Research Committee initiated the ¢ Oxynitra-
tion’’ process, which increased the over all yield to 857. F.H. Westhemier
Edward Segel and Richard Schramm (63) have explained the mechanism,
of the oxynitration of benzene with the mercuric nitrate.

Oxynitration is a process by means of which aromatic hydrocarbons,
particularly, benzene can be oxidised and nitrated to nitro phenolsin a
simple operation. The oxy-nitrating agent consists of a solution of

mercuric nitrate in agueous nitric acid. The various stages by which nitro
phenol is got from benzene by this by the above authors are given below :—

HgNOJ

O +ngtio, = [J° +wwos (1)

H((}No.g ’\NO
+ Ny O, ~—> U +Hg (NOg),  (2)

The nitroso benzene formed in reaction (2) can then react in either
of two ways.

NO ANEN -
+2NO —> O + NOj 3)

:l_":_:N OH +
O +H,0 —> D + Ny + H )

OH OH
O + HNOg 923 ONOQ + H,0 (5)

or

NO oxidationand OH |
_’\ 6
D Reartangement OQNO (6)

17
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The mono nitro phenol formed either by reaction (8) or by reaction
(8) is then further nitrated. (The particular isomers have been chosen
only for illustration).

OH NO, OH
ozN[:] + HNO3 —2-> o, o, T H20 (7)
NO,

OH NO, OH
+ HN _—> + H
OzNO NOq O3 O,N NO, 20 (8)

Many mechanisms have been postulated. The intermediates sug-
gested include phenyl mercuric nitrate, diphenyl mercury, (64). tetra
nitro diphenyl mercury etc., ete. Prior to this investigation Carmack and
his co-workers have shown that mercuration with mercuric nitrate in the
preseuce of ordinary dilute nitric acid gives a small yield of phenyl
merouric nitrate, (65)

The linkage of meroury to carbon is capable of much greater stability
than that of any other metal. Mercury compounds of the type of methyl
mercuric iodide CH,;Hgl resemble the Grignard reagent CH, Mgl in formula
only. They differ from the magnesium compounds in not being sepsitive
to active hydrogen compounds such as water, amines and alcohols. Tt is
true that they are attacked by acids giving the corresponding hydrated
halogen acids. The mercury in most organic compounds shows none of
the reactions of the ionised mercury.

The change from the organic mercury compound of the type
R—-Hg— X to the organic compounds R,Hg is one of the most important
general reactions of these substances. Besides the inorganic iodides and
sulphides, Sodium thio-sulphate, Sodium Stannite and various alkaline
reducing agents, Potasium cyanide, Potassium sulphocyanide and various
metals such as copper and sodium, bring about the above-mentioned
change. As organic mercury compounds react readily with halogens, many
halogen compounds could be got from them, in which the position origi-
nally occupied by mercury will be occupied by the halogen. Bromo
derivatives could be got wherever bromo compounds are not got easily by
the bromination of substances. Mercuration has been highly useful for
getting bis compounds, metallic bis compounds, mercury halogeno com-
pounds and halogen compounds. In the mercurated compound in which
there is the acetoxy mercury group, the mercury group can be replaced by

STunIEs ON THE MRROURATION OF AROMATIO COMPOUNDS 131

a nitro group or by a halogen group and it has been agsured that the group
thus introduced occupies the same position in the molecule_as the mercury
it replaces. As such this is also used for the production of nitro com-
pounds in the aromatic series.

Till the twenties of the 20th century, no theory. sat:,isfactorilly and
completely explained all the existing fac};s about subsm’gu.blon. The. Crpm
Brown and Gibson’s rule of substitution is mferely an em.pmcal generahsa.txon
which cannot rigidly be applied for a correct interpretation of things and dges
not suggest the mechanism of reaotioq. In the. past years many theories
have been brought forward to explain the orlenta:tlon in }:he B:enzene
nucleus from an electronic point of view. Deserving consideration was
attracted by the structural formulae of benzene proposed by Fry (66) and
by Vorlander (67). In 1920, Morris 8. Kharasch and Ly.man Chalkley Jr.,
took interest in the study of the mercurisation of aromatio compounds and
its relation to the various theories that were advanced of substitution in

the benzene nucleus.

If the group which supposedly enterg the benzetr}{e nuclgus a8 & posi-
ive group, but upon hydrolysis, is removed as a negative group, e. g in
:he cgase gf Tetraf;itro phenol (1-O0H, 2, 3, 4, 6-N02) where the n;tro
group is in the meta position to the hydroxyl group is remov?d as potfzssmz.n
nitrite upon boiling the compound with potassium bydroxxdfs solution, it
can be assumed that intra-molecular oxidation and refil.lotlon has taken
place. As this is supposed to be the case whenever a positive group enters
ortho or para to a positive group already present in th.e nucleus, it is
desirable to study this postulate, which acoording to Fry is a very strong
point in favour of his theory. A singalarly significant fact was revealed
by Dimroth (68) that if nitro benzene is mercurated, tl{e mercury enters a
position ortho to the nitro group. It has been pointed out in Morrgs
S. Kharasch and Lyman Chalkely Jr.’s papers (69) that-no_orgamo
mercury derivatives have ever been prep?,red by direct mercuris: tion ) of a
mono-substituted aromatic compound in which the _meroury cocupies a
position meta to a positive group; wh‘ereas mercurisation of mono-sub-
stituted compound containing a negaglve group is not presenting any
difficulty, the reaction taking place relatively easily and .t a_convenient
temperature. The position occupied by the mercury is quite in con
formity with the Crum Brown and Gibson’s rule of substitution and the
theories of the electronio structure of benzene on it.

To study the effect of one group upon the entrance of anoth'er,
Kharasch and L. Chalkley (70) have taken the salt of an element which
can be positive under all circumstances. For that they have selec?ed
mercury. If there should be intramolecular OXl‘d&t:IOD a.nd reduaction
between the mercury and the carbon, the former is immediately thrown
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out as metallic mercury. This serves as a point for interpreting the
results.

Dimroth (71) in mercurising nitro benzene and upon heating mer-
cury bonzoate obtained ortho substituted mercury compounds. He
isolated the ortho bromo nitro benzene and ortho br
respectively by treatment of these compounds with a water solution of
potassium per bromide. As this method of fixing up the constitution was
doubted much, Kharasch and Chalkely made profitable use of the
results recorded by Walter Peters (72) that upon heating a 50% alcoholic
solution of benzene sulfinic acid with mercuric choloride, pheny! mercurie
chloride was obtained. Similarly para tolyl sulfinic acid, when treated
with the same reagent gave para tolyl mercury chloride, Peters, however
interested only in the isolation of the structural Isomers of the metal and
the sulphinic acid

omo benzoic acid

0 //O
R-S-0-Hgfp and R=5=0
§/2

did not realise the full significance of his accidental discovery,
since he did not try to fied out whether the method was applicable to the
meta derivatives as well as to the para. This was found to apply also to
ortho and meta dsrivatives and the three nitro benzene mercury compounds

have been prepared by Kharasch and Chalkley by it from the nitro benzene
sulfinic acid.

The ortho nitro benzene mercuric chloride prepared by this method
was fouad to correspond with the compound prepared by Dimroth by
merourising nitro benzene. When treated with Potassiumperbromide it
gave ortho bromo nitro benzene. When para and meta nitro benzene mer-
curio chlorides were treated with potassium per bromide they yielded para
bromo nitro benzene and meta browo nitro benzene respectively.

If the 3 nitro benzene mercury compounds are treated with bydro-
chloric acid, the mercury is replaced by hydrogen.

(% ne el (9 gl
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ion indicates that mercury remains positive _When
it cheghzoabt?lr: :Z:gf)lgnatom of the nucleus. It has beoen'pomted
ot hat benzenme and mercuric acetate when treated at 115° give para
Ol}llt;nb lzne di mecury acetate and that both mercury atoms can be removed
il')romythe nucleus by hydrochloric acid. (73)

40

0

—Hg—-0-C—-CH ~ P
IC:'O'H?’O [ > hcl— 0 +2Hgcly + 2 H3C—~C —OH
CHz

Similarly picric acid has also been mercurised. (74). The authors
have taken to prove the limitation to Fry’s reactxon'wnh above data and
also have shown that mercury group is oriented by nitro group to the ortho
position and one mecury group orients the other mercary group to the para
position.

The mecuration of nitro benzene (75), t9luene (76) and ortho nitro
toluene (77) have clearly shown that these reactions do not follow the usual
laws of substitution. (78). The study of this type ot.subsbltut.non has now
been extended to para and meta nitro toluencs. A thl!“)d substituent enters
the para nitro toluene as a rule exclusively in position 3, but the mercura-
tion is ‘“ abnormal” in that a large qu'zmtxty of the'} compound substltgted
in the 3 position is formed; in fact this may constitute as much as 80 of
the mono substitution products isolated. '_I‘herefore as with toluene and
ortho nitro toluene the mercuration of para nitro toluf?ne ap}l)ea‘rs to de;gen'd
mainly on the nature of the entering group. wapg to the fmt,ago]mstm
orienting powers of the methyl and the .n!tro group in meta nirro to ue7n;,
substituents may enter the nucleus in positions 2, 4, 5 and 6. Rex.s;ert‘( i )
has obtained derivatives of para nitro toluene mer.curute(% in the si e ehdam.
The properties of the 2 and 3 acetoxy mercury 4 mt]ro toluenes obtaine l on
mercuration were determined by comrertmg th? pI‘O(‘l‘lCtS through the chloro
mercury para nitro toluenes into a mixture of 2 and 3 mono nitro toluenes
and analysing them thermally. (80). Meta nitro tolusne has been found' to
be more difficult to mercurate than the ortho. compound but on heating
with mercuric acetate for 12 hours, it gave a mixture of acetoxy mercur;:,
meta nitro toluenes which were conver'ted into the. corrpspondmg chloro
mercury derivatives. (81). These reactions are studied with all the groups
so that it can be easily explained in the case of fluoreune derivatives.

i 2) i i i to prepare a
In earlier work (82) it has been found to be impossible to p op
tri mercury derivative of ortho toluidine CH;-C;H,-NH:, and in their work,
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Luigi Vecchiotti and Anita Ajuto (83) have found that ortho toluidine and
mercuric acetate (3 mols) in alcohol did not react at the room temperature.
But alcohol solution of ortho toluidine and dilute aleoholic solution of merecuric
acetate (3 mols) containing acetic acid heated for 30 minutes at 30°% reacted.
The contents were allowed to stand for 48 hours; the precipitate dissolved
in dilute ammonia (containing ammonium acetnte), filtered, reprecipi-
tated, with glacial acetic acid and the purification repsated three times
yielded from glacial acetic acid 2, 3, 4 and 2, 4, 6 Me (AcOHg), C;H, NH,
(c. f. Veschiotti and Copertini, Loc. Cit.) and on standing 4 to § days
yield tri aceto mercury ortho toluidine, 2, 3, 5, 6 Me (AcOHg), C,H-NH,.
Melting point 161%. (84).

Previously it has been given out that in the mercuration of nitro
benzene and the benzoic avids, the mercury group enters the nucleus in the
position ortho to the orienting group instead of meta. Thus it will be
expected that groups which ordinarily orient to the meta position will cause
mercuration in the ortho position. It has been worked out vhat para
toluene sulphonis acid gets mercurated in the position meta to the sulphonic
acid group to forin 2 hydroxy mercury 4 toluene sulphonic acid. (85). Lee
Irvin Smith and F. Lowell Taylor have elaborately studied the substitution
of the mercury group into the polymethyl benzenes. They worked with
mesitylene, pseudocumene, durene isodurene, prehnitene, and penta methyl
benzene, and got the acetoxy mercury, halogeno mercury and bisaryl mercury
derivatives and characterised them. (88). Frank C whitmore and ¥dmund
Burns Middleton (87) bave indicated that aromatic aldehydes as a rule
canuot be mercurated by mercuric acetate because of its oxidising action.
Some mercuric aromatic aldehydes have been got though with much resis-
tence. With potassium iodide the mercurated Salicyaldehydes behave like
mercurated phenols, losing mercury in the formation of the unmercurated
aldehydes, potnssium mercuric iodide, and potassium hydroxide. The
instability of the carbon-mercury linkage in these compounds is due to the
presence of the phenolic hydroxyl. (F. C. Whitmore and Edmund Burns
Middleton). It has been shown that when the latter is protected by the
acetyl, methyl or ethyl, the decomposition of iodide follows a different
course. Edmund B. Middleton has investigated the reaction between
mercuric acetate and alpha, beta unsaturated ketones and has clearly
shown the mode of addition of the groups in unsaturated compounds. (88).
In a communication (89) Morris S. Kharasch and Frederick W. Stavely
have pointed out the fact that mercuric salts of certain aromatic carboxylie
acids, when heated split off carbon-di-oxide and the mercury gets attached
to the carbon originally bound to the carboxyl group. These reactions have
been found to have been applicable only to those aromatic carboxylic acids
which split off carbon-di-oxide at their respective melting points or at
slightly higher temperatures. In the case of the meroury salts of aromatic
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carboxylic acids, which do not split off carbon-di-oxide readily, the mercury
usually becomes attached to a carbon of the benzene ring. An alcoholic
solution of ortho pitro phenol with mercuric acetate (1 : 1 mol) gives
mercurated compound which on bromination gives 4 bromo derivative.
Therefore mercury group has entered the 4th position. (90).

If esters of unsaturated cyolic carboxylic acids are treated with
mercuric acetate in 987 alcohol, compounds are formed which readily
undergo hydrolyais and furnish the corresponding acids containing mercury.
Ethyt 1 Haulmoograte was mercurated (81) and alcohol removed under
diminished pressure and the product extracted from the residue as &
colourless oil containing mercury which when hydrolysed with alcoholio
potassivm hydroxide furnished a mercury containing Chaulmoogric acid.
Extensive work has also been doune regarding the influence of nuclear alkyl
groups on the mercuration of aniline and its nitrogen substitution products.
(92). With regard to the hydroxy aldebydes, it bhas been found that
mercuration is taking place with remarkable rapidity, when aleoholio
solutions of 2:3; 2:4; 2 :5 or 38 : 4 dihydroxy benzaldehydes are
mixed at room temperature with mercuric acetate as shown by the fact that,
within a few minutes of mixing, & test portion dissolves completely in
aqueous alkali. The result js doubtless due to the well known activating
effect on mercuration of phenolic hydroxyl groups, an effect which naturally
be enhanced by multiplying these groups. (93).

o® I Gentisinaldehyde. In this case it has
CH "  been shown that mercuration is quickly
H OO followed by oxidation with the separation
of mercurous acetate.
®
OOH 11. 2 : 38 dihydroxy aldehyde.
OH
o 1L Proto Catechualdehyde, 1In these
o ' (I and II1) two cases sparingly soluble,
G dark coloured mercuric compounds are
OH obtained, mixed with mercurous acetate
OH and oxide.
M
(& H Iv. Resorcyaldehyde. It is normally and
OO readily mercurated with the formation of
3 : b diacetoxy mercury 2 : ¢ di hydroxy
CH benzaldehyde.
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In the mercuration of mono methyl ethers the mono mercury grou
enters the ortho position to the hydroxyl group when that position is freg
as in Vanillin and Iso-vanillin.  If the ortho position is occupied it goes to
the para position. ’

[]OE?H c®
OH

H‘jOAC Meo O
Hgcl

OMe 9

Henry and Sharp have given their observations on the directing of
the hydroxyl group in mercaration in their papers. (94). Franok o.
Whitmore in his paper (95) has given fuller details regarding the introduc-
tion of mercury in the ortho position to various substituted am
Klein mixed solutions of para toluidine and mercuric chloride in ether and
obtained crystals to which he assigned the formula

He obtained similar compounds with the bromide and the iodide of
mercury. Pesci treated an alcoholic solution of para toluidine wigh an
aqueous-alcoholic solution of mercuric acetate and obtained crystals of
mercury (2 amino 5 methyl phenyl) acetate.

\*Y\Q //O
OH?-O-C-CHJ
CH;

By treating this with concentrated aqueous solution of Potasium
hydroxide he was able to get the corresponding hydroxide. When the
hydroxide was treated with concentrated solution of sodiumthiosulphate
it was changed to mercury di (2 amino 5 methyl phenyl). ’

o e
0T
CH,y CHs

Pesci treated dinr}ethyl para toluidine with mercuric acetate and
obtained mercury (2 dimethyl amino 5 methyl) acetate from which he
made the corresponding hydroxide, nitrate, chloride, bromide and iodide

ino groups.
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The hydroxide with sodiumthiosulphate yielded the mercury diphenyl
derivative, mercury di (2 dimethy! amino 6 methyl phenyl). It has been
given out that Pesci has misinterpreted all his reactions. The following
equations indicate Pesci's views and the more modern one.

H¢a~ —
N(CH X~ ﬂ \l 3
(CH3), Ny N//?lf N(CHy),  N(CH3)
~ B . _
2. G + 2Hgxa=> Na,S$, 0, Hg —U Hq
CHj CHs CH, CHs CH,
, +
PEscI5 Fopmuta 195203
etc.
N(CH3), N(CH,), N (CHy), N(CHs),
2. O T 2Hgx,—> 2 - HgX —Hg—
NQ25Q03
HgSQO‘:}

MODERN FORMULA

Frank C. Whitmore (96) has started with para bromo dimethy
apiline for mercuration. When an aqueous alcoholic solution of mercurie
acetate is allowed to stand with alcoholic solution of para bromo dimethyl
aniline for several days there cystallises out the organo mercuric salt,
mercury (2 dimethyl amino 5 bromo) acetate.

It has been found that mercurous acetate is along with this subs-
tance. Therefore it shows that on one side, acetoxy mercury group is
introduced into the compound and on the other side, oxidation by mer-
curio acetate is taking place. The author has brought about the change
of the organio mercury acetate or hydroxide to mercury diphenyl deriva-
tive by the following two methods.

(a) By treating with alkaline reducing agents like sodium
stannite solution,

2 R-Hg—X+2 NaOH + Na,Sn0,>R;Hg + Na,Sn0, + 2NaX + H,0 + Hgl
(b) The second method consists of those inorganic salts which
form stable complex mercuric ions. Such substances are iodides, sulphides

thiosulphates  Pesci usually employed the sulphides and the thiosul-
phates in preparing the mercury diphenyl compounds.

18
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One molecule of Bromine in water or anhydrous media when
treated with mercury diphenyl gives phenyl mercury bromide ang pheayl
bromide (87). When excess of bromine was used the resulting produc{s
were mercuric bromide and phenyl bromide. Morris S, Kharasch (98)
tried the effect of mercury diphenylon rormal bromo acetamide in sodium
dried benzene. Phenyl mercury bromide was obtained.

o
|
Hac"c_lN-Bl‘ +Hg (CeH,)..>C;H, . Hg.Br+ H,0-NC=0+ C:H,.

H

The reaction of mercury diphenyl and the nor
affords an excellant illustration of the basicity of mercury diary] «
pounds. As has been already suggested instead of conside);ing z)er:?llr?c
hydride (which was a supposition) we consider the mercuric hydroxide
Compounds of the type R. Hg. R and R. Hg. OH can well be ima ine(i
to be derived from mercuric hydroxide and so can be given the strucgures

— 44— -+ +—
R Hg R and R Hg OH respectively.

mal bromo amides

Jones and Werner (99) heated 15 grams of merc i
7 hours at 200° an isolated the following }%roducts, merculi;y 7(.1;2?2);1 a:ior
toluene 1.756 grams, benzyl acetate 2. 287 grams, dibenzyl 3.05 gram:,
These represent two stages in the reaction. In the first place mgetam(;
mercury and dibenzyl must have formed from a part of the mercur
dibenzyl (79 grams) and the rest (7'l grams) into mercury, toluene and
benzyl acetate. '

H IT 0] H 0]

| L | I
O,Bly~C-Hg-C-C/H, + HO-C-CH,>C;Hy~C-Hg-0C-CH, + O, ,-CH,. (1)

H H k

In the benzyl mercuric acetate thus
ture used, the doubly positive mercury atom
get benzyl acetate and mercury, i. e,

H 0 H O

! I | 1
CH,~C~Hg—-0C-CH, >C,H,—C~-0QC- CH, + Hg

| | ' '

forn.le_d, at the high tempera-
oxidizes the carbon apd we

(2)
H H
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Kharasch says that there is nothing unusual in this, but simply a
case of intramolecular oxidation and reduction.

Apart from the mercury dialkyl derivatives, if the substitution of
mercury group is considered in the mercurisation of aromatic compounds,
it is found that mercury group always enters the ortho or para positions
and never enters the meta position; even if there is meta directing group
already present in the molecule. In the case of benzoic acid, benzophenone
and nitro benzene, only ortho substituted mercury compounds have been
isolated. M. 8. Kharasch and I. M. Jocobsohn (100) have given a clear
account for the mechanism in mercurisation of aromatic amines. He is
pointing out that it proceeds in two stages.

(1) The formation of an ammonium salt with the mercuric
acetate or chloride to give a compound of the general type I.

R, R
O gl
2

;\ng
I 11

This compound is then re-arranged to the more stable configuration
having the mercury radical attached to carbon. If this position is already
occupied, the mercury goes to the ortho position. It has been found by
Kharasch and Jocobsohn (101) that mercurisation does not take place
when para nitro dimethyl aniline is tresated with mercuric acetate in
alcoholic solution.  This was attributed to two faets. (1) Para nitro
dimethy] aniline is an extraordinarily a wegk base. It is precipitated from
even concentrated hydro-chloric acid solution as the free base instead of its
hydro-chloride. (2) Its ortho and meta isomers form salts more readily.
Then they completed the reaction with the isomere in a short time at a
low temperature. In the case of para nitro diethy! aniline it was a failure.
From these, one of the logical deductions they have brought out is that, of
the aromatio amines only those which are capable of forming salts will
mercurise.

Julius Stieglitz, Morris Kharasch and Martin Hanke (101) have
mercurated 3 Nitro 4 hydroxy phenyl arsonic acid and bave proved that
the mercury group has entered the position ortho to the hydroxyl. Further
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they have isolated the bridged compound also. The scheme is represented
below :—

0 0
0 o X
//(/)0\X oW A// N\ A// O
As-oH Asgn - 5 S 5 —0H
O NG = Hy 0.C-CHy ‘”’\\CL Hg QN%
N 0 Qv OH Ot

Sslmercurg bis- 3Nitro

4 quroxg phenq[ arsonic
' acid

) After getting the corresponding hydroxy derivative they treated
it with Sodium thio sulphate. Their observations have been explained by
the following equations.

0 0 0 0
7 /0\2‘ V) /o*‘ V] /OEH V3 ,0\2‘
As~oH As~0H As™ AsOH
Oergro-t-song O 0
s ~—Hg-0-S—S—Hg— NO; +2NaOH— (\.J— Hq— NO

+HgS +Na,y 504 +H,0

If Sodium sulphide (reducing agent) is used :—

o o
7 on //Q/o\‘ 20N //,03H PR
AsZon As—0H As™ AS AgOH

: 0

o

“O"H "O""C"CH3 + NQQS—"‘5 Q.Q—'H ~5-H "'QNOQ—')\\ Hg~ NO9

ooy o gy § LRI on 4 on
+2NaO0COCH;y + HgS

They prepared the corresponding iodo compounds by treatment of
the mercury compound with iodine in potassium iodide.

Mandal (103) has published that the mercury salt prepared by the
action of mercury and Sym. diphenyl triazene has the formula
(C,H;-N = N-NH-C,H;), HgX:; where X=Cl, Br, NO; or C.H,0:. Cecil
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M. Knowles and George W. Watt have shown with their exhaustive work
that either the salt of the base is formed or molecular compounds which
contain one equivalent of the mercury salt combined with the two of the
base and not four as claimed by Mandal. (104).

The presence of Amino and hydoxyl groups in a benzene ring
enhance the ease of substitution of the para and ortho hydrogen atoms.
Therefore any positive group, para or ortho to an amino or hydroxyl group
would be more or less labile. This is well demonstrated by the ease of
substitution of halogens ortho or para to these negative groups. Lability
is more pronounced in the case of iodine than in case of bromine. Chlorine
does not seem to be loosened to any extent when ortho or para to one of
the two negative groups. In mercury organic compounds the group - HgX
is positive. Morris S. Kharasch and Lyman Chalkley Jr. (105) have found
that meta dimethy! amino phenyl mercurates with the greatest ease
indicating the extremely high degree of lability of the hydrogen atom para
to the dimethyl amino group. The above authors have revealed that amino
group exercises a much greater labilising effect on the mercury ortho or
para to it than the hydroxyl group. Mercurated compound of di methyl
amino phenol reacts instantly with hydrogen sulphide, but the acetylated
compound reacts much less readily with hydrogen sulphide solution. On the
other hand the quarternary ammonium salt does not give test for meroury

when treated with hydrogen sulphide solution.

S e
— 3
—~CH3 N(CHy), 0 N ~0COCHg
GIOH ijl—o—c”—crl3 QOH
X Hgx - —
HeX T 1 I Hex

Similarly he prepared the di mercury derivatives of quartenary salt.

(’\\'Dﬁ (’\\'9,5
N- OCOCH, N=0COCH,
| XHg’
Hg X ~NH,
Ny H?x ‘

")

He has found that the amino group increases the lability of the
hydrogen atoms or other positive groups para or ortho to it and the faot.
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that acetylation or quarternary salt formation decreases this effect. (106).
F. Wright (107) has reported that trans Stilbene in contrast to Cis-Stilbene
does not react with mercuric acetate in methanol solution to form after
treatment with sodium chloride one chlorc mercury, 2 methoxyl 1 : 9
diphenyl ethane. IV. According to the scheme indicated it has been
again suggested by A. M. Birks and George ¥. Wright that

H H H H

Hq (0AC), Lol Hg(0AC), o
‘ CoHg— C— C— C.H —g—a -C—C-
(cion 7 6™ ¢7 ¢ Cells CH,OH CoMs ? C~CgHs
H H OCH4 HaOAC ‘ OCH300H3
| )
CeHs— C=C ~Cgls i Nacl - I
! {
CgHs—C— C —C.H
6757 % 6"s
_OCH3 H%c(

the 1 cbloro mercury 2 methoxy 1 : 2 diphenyl methane from Cis.
Stilbene when heated in methanol solution with mercuric acetate gave 1 : 9
dimethoxy, 1 : 2 diphenyl ethane. In the trans if two equivalents are
used gave 1 : 2 dimethoxy, 1 : 2 dipheny! methane. This points that
trans-stilbene forms the mercurial II very slowly that it gets converted b

the unconsumed mercuric acetate to the dimethoxy compound III. (108),

In the case of mercury compounds of phenols, it was conceived that
they were O-Hg compounds of phenols, but they were later on found to be
C-Hg compounds. The mixing of solutions of potassium phenolate and
mercuric chloride gives a brick red precipitate which soon turns yellow and
on standing for 48 hours becomes colourless. Whitmore suggested that the
first was perhaps a compound with the grouping O-HgCl, while the latter was
undoubtedly para chloro mercuric phenol. Phenol treated with mercuric
acetate solution gives a mixture of the ortho and para mono mercurated
compounds and the ortho and para di merourated compounds. Phenol
ethers react much less readily with mercuric acetate than do the free
phenols. If dry mercuric acetate is heated with 8 molecules of Anisole on
a water bath, it gives para acetoxy mercury anisole. Mercuric acoetate when
heated with an excess of phenetole gives para acetoxy mercuric phenetole
and the ortho compound is not obtained. (109). Nitro Phenols having a
free ortho or para position react readily with mercuric oxides or mercuric
salts, with or without solvents. It has been found that in the case of picric
acid the reaction is very slow, because the free positions are meta to the
hydroxyl group. Ortho amino phenol gives a mercury compound whioh
has the chloro mercury group in the para position. Several mercury
compounds are obtained from meta dimethyl amino phenol (Kharasch and
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Chalkley, private communication). When acetoxy mercuri meta dimethyl
amino phenol and acetyl derivative were tested with sulphides, it was
found that the former was reactive and the latter unreactive. A remarkable
property of this type of mercury compound is that the mercury dipheny!
derivative can be prepard directly from mercuric acetate and the quarter-
nary ammonium acetate obtained from the amino phenol. This has been
given out as unparalleled reaction in the chemistry of organic mereury
compounds. The equation representing the change is :—

The alkali compounds of the naphthols react with mercuric solution
giving compounds which appear to be O-Hg compounds. These are supposed
to change fromw O-Hg to C-Hg compounds. (110).

The ethyl ester of para amino benzoic acid reacts with merouric
acetate in methyl alcohol, much as does the ester of anthranilic acid. The
corresponding normal iso diacetate is formed. (111).

HgOAC “OBQFO
[']_ NamHg N2 = D “merc i50 C d’
1 ) ury N- 1200 Lompoe,
(0‘000 0Ac 0Ac o, ¥ freun
L3

Almost all the alkaloids react with mercurie chloride and other
_merocury salts forming fairly insoluble compounds which are useful for the
Indentification of these substances. These mercury compounds are consi-
dered “molecular addition” products. In all, the original alkaloids, can be
got by the use of hydrogen sulphide. (Organic compounds of Mercury by
Whitmore, page 342 ). Many indole and pyrazolone derivatives have also
been got- Mercurated phenols couple with diazonium salts. If the para
position in the mercurated phenol is free, the mercury in the ortho position
remains in tact. If the mercury is in the para position, coupling takes place
in the para position and mercury is eliminated. This corresponds to the
reaction of para hydroxy benzoic acid which loses carbon di oxide and
couples in the para position, when treated with benzene diazonium chloride,
Many of the arsonic acids of aniline and phenol and their substitution
products have been mercurated in the usual way. When the para bromide
of dipheny! is treated with sodium amalgam in the usual procedure, the
mercuri bis biphenyl separates from hot benzene in scales. E. J. Matson,
W. C. Teeters and R, L. Shriner (112) have tried the mercuration on glyoy_l
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glycine and Diketopiperazines. When glycyl glycine was mercurated with

aqueous solution of mercuric acetate with a little of aceti i i
ie acid, me
acetate had got completely reduced to mercury. Treatment of 2’.1151 éf;:;g

piperazine or 3 : 6 dimethyl 2 : § diketo piperazine with the mercurio

acetate solution produced in each case white insoluble precipitates contai-

ning mercury. No reduction to free mercury had tak
compounds were acetoxy mercury compounds. y e place. Those

/co—CHz\ ,CO—CHy
HN\ ) /NH,L + Hg (OAC)Q——>HN\ /N-HgOAc +HOAC
CH,~ CO CHy—CO
N CO_CHQ_ /CO_CHZ
H N—-HgOAC +Hg (0A '
\ 9 ¢)g=—>AcoHg N NH
CHQ—cc/ 7 i \CHg-CO/ gotc

+ HoAc,

Hydrochlo'ric acid gives the corresponding chloro derivatives. Th.
mercurydiketo piperazines are represented as = N-HgX-~ rathe; thae
C-Hg-X or -O—I:.Ig—'X derivatives by analogy to mercury derivatives ol;
other amides and imides. The chloro mercury formamide (113) and chlo
mercuri succinimide (114) are assigned the = N-Hg~Cl structores 1V andr\(f)

respectively.
CHz“CO ofo] -NH
H-CO-NH-ch[} ] /N-ch[ R2C< >Co
CHz"‘CO CO_N\H 0AC
A Y d

Levy and Schaefer (115) have pointed out that the structure —Ho~
is much less stable than the Hg—N = linkage. racture ~Hg-0-

K. G. Naik and C. C. Shah (116) have
the mercuration of the suhstituted amides of m
studying the change in the stability of the carbo
compounds and to see whether this throws any light on the effect of th
adjoining groups on the reactivity of the two hydrogen atoms of the
methylene group situated between the two negative groupe, which had b ,
the subject of investigation by Naik and his collaborators 117),  Naik :eg
Shah employed the method of Neogi and Chatterji (118), the mercumﬁn
agent being mercuric chloride in the presence of sodium bicarbonate a:g

published results regarding
alonic acid with the idea of
n-mercury linkage in these
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glycerol. It may be that at first an oxychloride of mercury is formed,
which subsequently reacts with the crganic compounds giving rise to a
mercurated product thus:—

! N NaHoo - /OH N
j?(.('j N ...1(,(/} = H(g\cﬁ + Na(lg—f-coq‘

i OF
Rl + Hg (26 = RH%CE + H,0

Naik and Shah have mercurated the following compounds (1) Malo-
namide, (2} Malon dimethyl amide, (3) Malon di ethyl amide, (4) Malon
propyl amide, (5) Msulon di normal butyl amide, (6) Malon di Isobutyl
amide, (7) Malon di iso amyl amide, (8) Malon di amyl amide, (9) Malon di
heptyl amide and (10) Ethyl malonate. All the above compounds have
been found to have got mercurated by mercuric chloride under the experi-
mental condjtions yielding products having the general formula.

R—co\r/mg c?

.
r-co” Mok

[

Where R is ethoxy, amino, amethyl amino, ete.,, groups. If aromatio
compounds are mercurated with mercuric acetate, it has been found that
acetoxy mercury group enters the nucleus (aromatic). So it was observed
by K. G. Naik and R. P. Patel (119) that acetoxy mercury group would
attack both the methylene group and also the aromatic part of these
amides. Contrary to their espectations, it was found that mercuric acetate
attacked the methylene group only, leaving the aromatic nucleus unaffected
even when mercuric acetate was employed in excess.

In its simplest sense substitution means the replacement of one atom
or group by any other atom or group. It has been found as a result of the
studies by various authors that the phenomenon of saubstitution is following
a definite course. Substituticn' depends on the group or groups already
present in the molecule. Hydroxyl, alkoxyl, amino, halogeno, alkyl and
dialkyl amino groups direct the entering group to the po:itions which are
ortho and para to them; while carbouyl, nitro, carboxyl and sulphonic
acid groups direct the entering group to the positions meta to them. Many
a scientist, Korner (1874), Hubner (1876), Nolting (1876), Armstrong
(1887), Crumbrown and Gibeon (1897) and Vorlander (1902) have suggested

19
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various orientation rules pointing out clearly the relation between the
orientation and characteristic of the entering group. These scientists have
moulded them to a approvable generalization, which has later on resulted
in fruitful progress, for which Ingold and collaborators have much to add
to their credit.

A systematic examination of the orientation of the various groups in
aromatic substitution was made by Holleman in 1895. His analysis shows
that the reactivity of the groups is in the following order :

Ortho para directive influence OH > NH, > Halogens > CH,
Meta directive influence COOH > SO,0H > NO,

Flurcheim’s development of the theory of alternating and variable
affinity was very valuable for the latter chemists as it gave them food for
thought. As a result of Holleman’s studies the inevitable conclusion that
has been drawn in that ortho para substitution is associated with activation
of the benzene nucleus whereas the meta substitution results in the deacti-
vation of the benzene nucleus. The ortho para substitution depends on the
nuclear activation with a repulsion of electrons by the directing group and
meta substitution depends on nuclear deactivation with attraction of
electrons,

If substitution is tried directly into the aromatic molecule, the
substituent group will try to take the available position in the aromatic
nucleus more readily than in other places. If a mono substituted benzene

of the type S is taken for the study of orientation, the second entrant in
the nucleus will be governed by the nature of the group *“ R *’ present in the
molecule. If “ R’ stands for any of the following groups, F, Cl, Br, I, OH,
NH,, further substitution takes place largely in the ortho and para positions,
while for R = COOH, CHO, NO,, (CH,),N, SO,H and so on the substitution
takes place largely in the meta position. With the exception of fluorine,
chlorine and bromine most of the ortho-para directing substituents acti-
vate the molecule so that the second substitution takes place more oasily
than in benzene itself- The metadirecting substituents produce deactivation.
In the compound C; H, R if R is in position 1, the electron distribution
may be such as to meke an excess or defidiency of electrons on the various
carbon atoms 2 to 6. In addition to that the distribution of the electrons
might be influenced by the approach of the substituent group R (which is
called the “ Polarization” of the molecule by the group. The two ways
in which the charge distribution is affected by the substituent R are one
inductive effect and the other resonance effect (tautomeric effeet or
electromeric effect) Inductive effect results because of the appreciable.

— Contd,
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Development of ARIOPHANTA BISTRIALIS. Beck. (Contd.)
PART (I
Origin and Differentiation of the Mesoderm
BY

Sri T. S. BALASUBRAMANIAN, M. So.,
Depariment, of Zoology.

It was mentioned before that the first or early period of develop-
ment extends for three days and is concerned chiefly with cleavage,
gastrulation and formation of the germinal layers and mesodermal
differentiation. The following account deals with these aspects of
development.

A detailed study of cell-lineaga was not attempted by me, but a
closely graded series of preparations were made, both as entire mounts
and as sections, for observations on the origin of the mesoderm.

The cleavage is total and spiral as in all Molluscs. The blasto-
meres are more or less equal, the future endodermal cells being only
very slightly larger than the ectodermal cells. The blastula (Fig. 1)
is characterised by the relatively small size of the blastococle. The
cell 4d is clearly recognisable in sections as well as entire mounts.
The two primary mesoderm cells (Fig. 1 Pr. mes) derived from cell 4d.
come to lie in the blastocoele. The subsequent history of the mesoderm
was traced chiefly in sections.

Gastrulation (Fig. 2. A) is by invagination. By the time the

‘gastrulation commences the mesodermal cells increase in number

(Fig. 2. A.Pr. mes. and Fig. 2. B. mes.) and lie as two short bands, one
on each side and in close contact with the pre.sumptive endodermal cells.
Gastrulation is completed when the embryo is about 36 hours old.

In a later stage (Fig. 3) when the embryo is about 40—46 hours
old, the mesodermal cells, which have still further increased in number,
form a compact band on each side of the archenteron, extending
upwards to some extent and also slightly to the ventral side of the
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gut. Anteriorly, the mesodermal bands of the two sides are more or
less in contact.

The first indication of the differentiation of the mesoderm is seen
in the difference in thickness of the mesodermal band in the different
regions. The dorsal part (Fig. 3. mes. 1) of ecach mesodermal band
becomes more or less attenuated, whereas the lower part (Fig. 8.
mes. 3) is broad. The middle region (Fig. 3. mes. 2) which at this
stage consists only of few cells, is narrower and may be termed the
nephroblast, as it gives rise to the larval kidney.

During the third day of development important changes take
place in the mesoderm. At the beginning of this stage of development
the mesoderm shows no essential transformation. But a little la.te;
(Fig. 4) the mesodermal cells on the two sides form more compact
bands, and the basal part is thicker than before. The intermediate
cell mass (Fige. 4. mes. 2) or nephroblast shows at this stage a narrow
lumen surrounded by a regularly arranged layer of cells. This is the
first indication of the larval kidney. This is not as yet separated
from the rest of the mesodermal band above and below it. Changes
also take place in the ventral part of the mesoderm band which
becomes broader than before and extending below the gut, meets itg
fellow of the opposite side. At the same time, the cells in the dorsal
and ventral part of the mesoderm become less compact and more
discrete, with irregularly enclosed spaces. This differentiation of the
mesoderm does not extend to the posterior region of the embryo.

In a later stage (Fig. 5) the intermediate cell mass or nephroblast
(Fig. 5 mes. 2 with its lumen has become altogether separated from
the remaining part of the mesoderm, upper as well as lower, and may
henceforward be called the larval kidney. The upper part of the
mesodermal band becomes broken up and the cells get scattered in
the primary body cavity. These scattered cells give rise to mesenchyme
and musculature.

Later on in the third day, the rudiment i
incresses in length as well as thickness by multiplicat?gsii']ii::vcag“l:d%;y
have already seen that in the anterior region of the mesodermal l.)ande
the intermediate cell mass is not differentiated. So the lumen that is
develpped in the intermediate cell mass hehind the anterior re iosj
remains closed at its anterior end. These cells (Fig, 6. a. ¢ ) at gthn
anterior end of the larval kidney develop pseudopodia, like out rowthe
and in the fourth day a bunch of cilia (Fig. 7. ci), projecting fr%m ths
cells into the lamen of the larval kidney. Posteriorly the tube opem;3
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to the exterior through a perforation (Fig. 8 ex. op) in a slightly
invaginated part of the ectoderm. Thus, the external opening of the
larval kidney is ectoderma!, but the remaining part is mesodermal in

" origin. In later stages of development the cells of the larval kidney

(Fig. 7.1 k. ¢.) become vacuolated and the tube itself grows further
in length.

Some of the scattered mesenchyms cells extend posteriorly around
the endodermal sac (Fig. 9, end.), when that is differentiated. The
cells are flattened and elliptic. I have not found any evidence of the
mesodermal cells partaking in the formation of the hind-gut, as has
been described by Wierzejski (1906) in Physa.

In the course of further differentiation (Fig. 9 and 10) the
mesoderm appears as a broad band of scattered cells on each side of
the gut. Posteriorly it appears as a narrow row of cells extending on
each side of the hind gut. €lose to the hind gut the mesodermal cells
appear as two swollen masses (I'ig. 10. mes. p. 1 and mes. p. 2) lying
dorsal to the level of the anus. These masses are the ventral ends of
the original mesodermal bands. They iucrease in gize by multiplication
of these cells as indicated by the presence of several mitotic nuclei.

In Fig. 11, representing the section of an early fourth day
embryo, the posterior portions of the mesodermal masses are better
differentiated than before. They lie on the sides of the hind gut,
and show asymmetrical development, as the right mass (Fig. 11. r. mes)
is large and compact, whereas the left one (Fig. 11. 1. mes) is now
diminished and reduced to a few cells, the rest of the mass having
disintegrated At a still later stage the right cell-mass further
increases and constitutes the primordium of the pericardium and

definitive kidney.

Discussion and Summary.

In the development and differentiation of the mesoderm there are
three features of interest:- (1) the origin of the mesoderm (2) the
origin and structure of the larval kidney and (3) the origin of the
Anlage of the pericardium and definitive kidney. The controversy
regarding the origin of the primary mesoderm, whether it is of
ectodermal or endodermal origin, which prevailed when the science of
embryology was purely a descriptive science, has now lost much
significance. Studies in cell-lineage have traced the origin of mesoderm
to the cell 4. d. and Ariophanta is no exception.



1560 UNIVERSITY JOURNAL

Carrick (1938) has reviswed the literature on the larval kidney
and shown that the larval nephridium is essentially the same as thé
definitive one, an external ectodermal duct leading into a mesodermal
excretory tube, the cavity of which represents the true coelome.
My investigations which were made about the same as those of
Carrick are in agreement with those of Carrick (1938). The larval
kidney of Ariophanta is a mesodermal and multicellular structure
developed by the differentiation of the intermediate portions of each
mesodermal band. The differentiation of the intermediate portion or
nephroblast takes place nearly throughout its length except at the
anterior end. The larval kidney does not open into the primary body
cavity at any stage. Its inner or anterior end is closed from the
beginning and the mesodermal cells therein develop pseudopodial
processes and later on cilia also. The fully formed larval kidney of
Ariophanta is a U-shaped structure with its inner end composed of
five or six cells with branches of cilia and the lining of the tube is
formed of vacuolated apparently excretory cells. Ectoderm oontri-
butes to the outer or external end of the larval kidney,

With regard to the origin of the Anlage of the pericardium and
kidney, the present investigation traces it definitely to mesoderm and
to the ventral part of the right mesodermal band. These observations
are in conformity with the normal mode of development of the peri-
cardium and kidney in the molluscs which have been critically investi-
gated in recent years. There is no evidence to support Meisenheimer’s

(1896/98) statement that the primordium of the kidney and peri-
cardium arises from ectoderm.

Figures

1. Transverse section of blastula.

2. (a) T. S. slightly oblique, of an embryo at about the time of
gastrulation.
(b) T. S. of a later gastrula stage.
3.

T. S. of an embryo, after gastrulation, passing th
middle of the embryo. passing through the

4. T. 8. of the same embryo, a little posterior to the previous
one.

5. T. 8. of the third day embryo, a little later.
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Frontal section of the third day embryo (Ligher magnification)

& assing through the region of the intermediate cell mass
gr developing larval kidoey.
7. Anterior portion of the larval kidney of the fifth dey embryo.
8. Frontal section passing through the opening of the larval
kidney-.
9. Frontal section of the third day embryo at the level of the
mouth.
10. Frontal section in the same series, as the previous one, but at
an upper level.
11. Horizontsl geotion at the hind end of the fourth day erbryo.
Reference lettering.
0 amoeboid mesoderm cells,
a. o
lb. 8 alpumen sac O endodermal sac.
alb. s. !
arch. ent. archenteron.
bl. p. tlastopore.
ect ectoderm
doderm
end en |
p external opening of the larval kidgey.
ex. op.
f fames cells.
.6
h g hind gut
1Lk larval kidoey.
| larval kidney cells.
e mesoderm cells forming the larval kidney.
e osterior end of the mesodermal band on the
1. mos. Jeft side.
mouth.
m.
mesoderm.

mes.
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mes,, mes,, mes,

mes. p.;, mes. P,

pr. mes.

r. mes.

sec. mes.

sh, gl

1. Carrick R, 1938
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upper, middle and lower divisions of the meso-

dermal band.

posterior ends of the ventral mesoderm on the
sides of the hind gut.

primary mesoderm.

posterior end of mesodermal band on the right
side. -

gecondary mesoderm.

shell gland.
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Observations on the Teratology of Plants - I
BY
Sri C. LaksaMaNaN, M. Se.,

Research Scholar, Depariment of Botany.

The abnormalities described here are the outcome of stray
observations made from time to time during the past two years on
plants growing in the Botanic Garden of the University. These
phenomena though very rare are not uncommon in the plant kingdom,
and they are being reported, as far as known, for the first time in
these species under study. The causative factors for these monstro-
sities are various. But it is not the purpose of this paper to discuss
them here. In the present communication an attempt has been made
to give a full morphological description of the phenomena observed.

Abnormalities have been studied in six genera with one species in
each distributed over four families.

They are:

Hibiscus cchizopetalous Hook. (Malvaceae),
Callistemon lanceolatus DC. (Myrtaceas),

Tribulus terrestris Lion, (Zygopbyllaceae),
Coreopsis lanceolatum Linn. (Compositae),
Tagetes erecta Linn. (Compositae)) and
Helianthus debilis Nutt. (Compositae)

Two of these viz. Hibiscus schizopeialus Hook. and Callistemon
lanceolatus DC. display fasciation of the stem. But in the remaining
four species abnormalities have been observed in their floral parts
only. The teratological details are described separately under each
species :

Hibiscus schizopetalus Hook. (Malvaceae)

Normally the stem of the plant is terete. A deviation from this
phenomenon was noticed in one of the branches which had got
fasciated. To begin with the stem was terete (fig. 1,a) but beyond
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two internodes it gradually flattened out and further up, had attained
the maximum flatness. In this region the stem was found to ha:r
split into two bifurcaticns ; one of the bifurcations ( fig. 1, b) sto eg
further linear growth but produced a large number of leaves pgud
vegetative buds around its flat apex in & fan shaped manner. The
other bifurcation ( fig. 1, ¢), however. appeared to have resumed normal
growth by the obvious development of one of its apical buds,

This branch ( fig. 1, d) after producing a few normal internodes
had again got fasciated towards its apical region (fig. 1, ¢), into a very
much flattened apex simulating a Japanese tan with their leaves and
buds all arrayed in a line on a common node. - The growth of this flat
apical region, however, seems to have been further continued by the
development of one of the peripheral buds into a normal shoot

(fig. 1, f).

" Cross section through a (fig. 2) exhibits normal structure and.

development of the various tissues of the stem. But in a cross section
through the fasoiated region b (fig. 3) the xylem and the phloem
regions of the vascular bundle had comparatively been reduced, and
the respective total areas of the pith and the cortex were much greater
than those in the normal region of the stem.

Callistemon lanceolatus DC. (Myrtaceae)

The branches of this plant under normal conditions are pendulous
with their growing apices pointing downwards thereby exhibiting
positive geotropism. A fascia'ced condition of one of the pendulous
branches was noticed wherein to begin with, the stem was torete, but
gradually towards its tip it had become extremely thin flat, sharply
curving upwards, exhibiting negative geotropism.  On a norma) stem
there is an alternate occurrence of vegetative region intercalated with
floral region ; whereas in the fasciated specimen there was & complete
abseuce of flowers and was represented by leaves only which were
pormal in every way. Regions & (fig- 4), however, are devoid of
leaves, presumably these zones represent the floral region, where the
flowers may have been aborted.

. The phyllotaxy had also heen disturbed in the fasciated region
where the leaves appear to arise side by side whereas in the norma)
stem the phyllotaxy is spiral.

In the crosa section of the normal stem the different tissnes are
normally well developed ( fig. 5). But in the fasciated region a general
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reduction of the pith, vascular buodle and the cortical tissués was
observed ( fig. 6).

Tribulus terrestris Linn. (Zygophyllaceae)

Normally the plant produces bisexual, pentamerous flowers having
ten stamens in two whorls of five each with a pentacarpellary ovary.

The abnormal flowers were collected from a single plant in which
all flowers without exception exhibited various stages of abnormality.
The vegetative structures otherwise. were quite normal. The
abnarmalities were confined to the androesium only.

Various stages in the transformation of the stamens into petaloid
structures were noticed. As for example, certain flowers were possessed
of one or two petaloid stamens whereas in others a complete transfor-
mation of the outer whorl of five stamens into petaloid structures was
obsorved (fig. 7). Exterme abnormality was met with in flowers
where all the ten stamens had become petaloid (fig. 8).

In the stamens various stages of petalody were npoticed. In
certain stamens only s single lobe of the anther had become petaloid
whereas sin others petalody had come about in both the anther lobes
even extending down to the filament (figs. 12, 13, 14). In such
flowers very often the ovaries remained vestigial represented only by
the rudimentary carpellary protuberances ( fig. 10).

Coreopsis lanceolatum Linn. (Compositae)

The inflorescence is a capitulum having 6 - 8 sterile and attractive
ray flarets. Certain capitala were observed to produce secondary
capitula on them. The secondary capitulum is borne on a slender
gtalk produced from inside the corolla tube of the ray floret of the
primary capitulum ( fig. 16). Though the secondary capitulum was of a
miniature size its build was on the same plan as the primary one.
Three to four such secondary capitula were found to have been
produced from a primary capitulum (fig. 15). The secondary capitulum
differed from the normal capitulum ouly in the fact that its disc
florets were also sterile and hence they never set seeds. However, in
all other details they resembled each other.

Tagetes erecta Linn. (Compositae)

Normally in this plant a single capitulum is borne on a peduncle,
A few abnormal specimens were found which exhibited various stages
21
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of chorisis of the inflorescence. The distal end of the peduncle bearing
the capitulum had become mildly flattened in few specimens and this
represented the early stages of chorisis. Other specimens exhibited
advanced stages of chorisis where, in the bifurcation of the inflo-
rescence, part of the peduncle was also involved (figs. 17, 18).

Helianthus debilis Nutt. (Compositae)

The inflorescence is a capitulum as in other species of compositae.
Abnormalities in this genus were recorded earlier by Singh and Sinha *
where the prolification of the torus had been observed. But the nature
of abnormality in the present specimen was quite different and consis-
ted of the chorisis of the capitulum. The peduncle appeared normal
almost to the tip of its distal end but in that region it had become
slightly flattened and abruptly bifurcated into two short stalks on
each of which a normal inflorescence was borne.

The process of chorisis was incomplete in ihe sense that towards
both the distal and proximal ends the tissues were still in organic

connection leaving a cordate hollow space between the inflorescences
{ figs- 19, 20).

It is a great pleasure to record my grateful thanks to Prof.
T. C. N. Singh, D.Sc., F.B.S., Professor of Botany, Annamalsai Univer-
sity for references and his valuable suggestions and criticisms in the
preparation of this paper; and also to the members of the Botany
Department Research Club for their critical remarks.

Annamalainagar (South lndia)}
11th April 1952.

Explanation of the Plates

Fig. 1. A fasciadet specimen of Hibiscus schizopetalus Hook. X3
@ =normal region; b=one of the fasciated bifurcations
which has stopped linear growth; ¢ = fasciated bifurcation
which had further headed its growth; d=normal growth;
e=distal portion displaying fasciation for a second time;
/= a normal shoot produced from a bud in the region e.

—_—

* Singh, T. C. N. and Sinha, B. N. (1928): Note on the ter

atology of
certain Angiosperms. -Jour. Ind. Bot. Soc. Vol. VII, Pp. 99—104.
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i i h the normal
Transverge section of the stem throug
fgzgn. I‘!’ll\Iot;e the strongly developed xylem elements. X 8.

i h the fasciated
. Transverse section of the stem throug
ﬁz;;:n showing the flat nature. Note the meagre develop-
ment of the xylem elements. X 8.

A fasciated specimen of Callistemon lanceolatus DC. a=
regions where the flowers have aborted. X 3

i [ h the normal
em. Transverse section of the stem throug
f‘ggion showing strongly developed xylem elements. X 8.

. Transverse section of the stem through th? fasciated
fggzn showing the flat nature of the stem with xylem
elements thinly developed. X 8.

Tribulus terrestris Linp. An abnormal flower wjth normal
sepals, petals and gynaecium showing petalody of its stamens
in various stages of development. X 2.

Idem. A similar flower as in fig. 7 where all the stamens
had undergone extreme form of petalody. X2.

Idem. A longitudinal section of the normal shoyving the
positions of the sepals, petals, stamens and gynaecium X 2.

itudi i flower where
m. A longitudinal section of an abnormal
iﬁi sepals angd petals are normal but the stamens have
become petaloid and gynaecium has been completely aborted
and is represented by a few denuded processes. X 2.

Idem. Showing a normal stamen with a dithecous anther. x 4

. A stamen where one of the theca has become
ggxe:;)letely petaloid with a side cleft and the other one is
represented as a minute structure at a. X 4.

. Showing an abnormal stamen where both the theca
iiev’: become ;g)etaloid and are separate from each otl_xer.
The petaloid structure on the right has a deep apical
cleft. X8.
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14.

15.

16.

17.

18.

19.

20.
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Idem. An abnormal stamen showing an extreme case of
petalody, where one of the theca has become enormously
big and the other one which is separate from it has a deep
cleft. The filament toc has become petaloid. x 8,

Coreopsis laceolatum Linn. An abnormal capitulum showing
three secondary capitula arising from a primary capi-
tulum. X1

Idem. A magnified view of one of the secondary capitula
gshown arising from inside the ray floret of the primary
capitulum. X 2.

Tagetes erecta Linn. An abnormal capitulum showing an
early stage in chorisis. X 1.

Idem Showing a later stage of chorisis in the abnormal
capitulum. XL,

Helianthus debilis Nutt. An abnormal capitulum showing
chorisis. X 1.

Idem. A view of the region of chorisis showing that the
tissues in the distal and proximal ends are in organic connec-
tion leaving a hollow space in between the two inflore-
scences. X1,




On Certain Cubic Transformations In Circle Space Associated
With Pedal and Contact Circle Systems *

_—-—(0)__.

SECTION III

Geometry of Pedal and Contact Circle Systems
By
Dr. K. RANGASWAMI AIYER, M.A,, PH. D.

« The subject of triangle geometry is conspicuous as much by the richness
of its results as by the diversity of the methods which have helped to build it
up. Elementary geometry, Synthetic Projective geometry, Inversion geometry,
Affine geometry and other miscellancous ideas have each made their own
track in its territory ”, The ideas which we have been developing hitherto,
particularly those relating to the cubic transformations of the desmic type
furnish the basis for a new and useful approach to the pedal and contact
circle theory. This we now propose to examine,

To this end , we adopt the familiar mode of representing circles in the
plane by points of a projective 3—space wherein the absolute quadric which
determines the measurement in 8, is the sub.manfold of point circles in the
plane. In this representation, the angle between two circles is the projective
separation with @ as the absolute quadric of the corresponding points in ,.
We shall herein follow the usual practice and use the language of three
dimensional geometry so that the symbols denote both points in S; and the

corresponding circles of the plane.
113. Special Tetracyclic Coordinates of a Circle

The special tetracyclic co-ordinates of a circle are a set of homogeneous
co-ordinatest of the representative point in S, in relation to a tetrahedron of
reference whose vertices correspond to the four reference circles. It will be
found in the investigation to follow on pedal and contact circles of the
triangle A that the in and ex-circles play a fundamental role ; for this reason

* The notation and terminology of this paper are those used in two other papers by the
anthor, namely, The Geometry of Infocals. (Section I) and On a cubic transformation
in circle space associated with pedal and contact circle systems (section [I), This

paper will be referred to as section 111,

$ The paragraph numbers in this section are continued from those of section Il

t Vide Coslidge, Treatisc cn the circle and sphere p. 129
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we take these four circles as reference circles. Th us, using areal co-ordinateg
referred to the triangle A, if
Co = (01 2 +0uyt0,2) (5+y+2) - (a2 24 b2 22+ cPay) = 0
Cr= (00 % +03y+0:2) (¢ +y+2)—(a2y 24 b 2X +ctxy) =0
(13. 1) Gy = (092 +00y +0,2) (v 4y +2) - (a2 2452 22+ c2uy) = 0
Oy = (0.2t 0.y+002) (+y+2)—(ay 2+ b 22+ c2xy) =0
be taken as the canonical equations of the in and ex-circ] t
clic co-ordinates of the circle X defined by the equatic(;n :eq hen the fetracy-
(13. 2) X=20i+ 2,0 + 2,0, + 2,0, =0 will be taken as
(%) %y, T3, 23}, 16 will be scen that coordinates of the circle point ap
infinity Q, are :
(13 3) Qy: (~ VOg: VO, B2, \Oy)
Further, the condition @ = 0 for a point circle that is
absolute quadric @ in the coordinates (X) is given by :

Xk, ®? ayt 2
(13. 4)  @="+ "Ly 2+ﬂi~(aﬂ~ @)xzxf,-.._..

[2 1 o] o2 O
N 2
—{*—. Loy = .0 — ., =0
Vouo,

and the condition that the circle (X) may be line is

(13. §) Tyt Xy + X3+ 2, =0

the equation to the

14.  Special cosine coordipates of a circle.

We introduce here another system of circle coordinates *which will also
be found useful in our investigation. Let Ay, A1, 4,5, A, be four oriented
circles not having a common orthogonal circle. Then, the cosine coordinates
(o, @y, wy, wg) of a citcle X are the ratios of the cosines of the angles at
which the circle X oriented in any manner cuts the refercnce circles 4. 4
Ay, 45 Now, as we require only the ratios of the coordinates an((i’ tl:é
reference circles are oriented, a change in the orientation of X will simply
cha_nge the signs of all the coordinates simultaneously leaving howeyer
their ratios unaltered. Thus (wg, oy, w,, w;) are the cosine coordinates of th
non-griented circle X referred to the oriented circles 4y, 44, 4,, 4, °

Suppose in the three space S, representing the circles of t
By, By, B, to be the vertices of the absolute polar tetra}}‘lzdf‘)é?ln:t{ gl(g
tetrahedron 4o, 4;, 4,, 4;. Using the same symbols to represent circles and
also their representative points in 8y, it is obvious that B, ig the circl
cutting orthogonally the circles 4,, Ay, dg, ete... Thus the cositxlze coordinatez

* Narasinga Rao, Studics in circle geometry, The Maths, studics vols (8) pe 69
v ] 0
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of By, B,, By, By will be respectively (1,0,0,0), (0,1,0,0), (0,0,1,0),
(0, 0, 0, I), so that the cosine coordinates (wg, w;, w,e, w,) are a system of
tetracyclic coordinates referred to the circles By, B, B,, B, as reference
circles, with one of the equiangular circles (Vide infra) being taken as
I, 1,1, 1), '

By Frobenious theorem the cosine coordinates satisfy the identical
relation

3 3
4. L 3 seaw?t+ 2 3 cos 8 sec d; sec q; w; wy=1
1=0 i,j~=0

where a, is the angle of intersection of the circles 4, and B, and §,; is the
angle of intersection of the circles B, and B;.  In the special case when X is
a point circle its cosine coordinates are all infinite, Hence the equation to
the absolute quadric @ in this system is: )

3
14.2 Q= 3 sectun® + 2 3 cos 8y seca; secaj wy w;=0.
i=0 i,j=0

Now, the neb of order quadrics selfpolar to the tetrahedra B,, B;. B,, B,
and outpolar to the absolute quadric @ as through the eight points which are
the vertices of two tetrahedra desmic to each other and to By B, B, B,. It
is well-known that these eight points correspond in our representation to the
eight circles each of which cuts the four circles Ay, 4;, 4,, 4, all at equal
angles,* Further the four circles that touch 4,, 4,, 4,, A; when these belong
to a Hart tetrad must correspond to the vertices of one of the two desmic
tetra hedra.§ Using cosine coordinates w. r. t. Ay 4, A, A, it is obvious that
the eight circles eaeh of which cuts the four given circles all at the same
angle have coordinates +,,4,,+,+1.

Consider now the special case whea the circles 4,, 4,, 4,, A, are the nine
point circle and the line circles. B C, ¢ 4, 4 B, which are the sides of the
triangle A, with the sides oriented positively oneway round the triangle and
the nine point circle oriented negatively. In this case the circles By, By, B,, B,
are respectively the circle point at infinity Q, and the three circles Q,, Q,, Q,
having their centres at 4, B, C respectively and cutting orthogonally the
nine points circle. Thus, if w,. w,, w,, w; be the cosine coordinates referred
to these four special circles, namely, the sides of the triangle and the nine

* Let Sy, Sy, ... be the eight circles then Sy cuts all the circles Ao, Ay, Az, Ay, at th
same angle @;, Spcuts A, A;. A, Azall at the same angle 9, etc.

§ Vide Rangaswamy Geometry of Hart Tetrads loc cit Jom. Ind. Math. Soc. (6) Newe
series p. 134.

Vide. The Geometry of Hart tetrads foc cif p 134.
23
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points cirele, it follows that the e
becomes

(14. 3) Q = Sin 24 ©,*+8in 2B w,%+ Sin 2C w,?-
—28in B (0 wg+ w3 w;) — 2 Sin
Further the equations of transformation from t

quation (14. 2) to the absolute quadric now

2 Sin A (a)o w1+ w2 “’a)

¢ (wg w3 + w, w,) = 0

he coordi ,

the system (z) of article 13 are ; ordinate system (w) to

x

\Tl;o ="”0+(D1+w2+w3

x
(14. 4) \loli = Wy —wy + @y wy

Az_lA = (O + w, — wg + wy

\NGg

x,

?@;}; = Wyt w;+ wy; — w,

The eight “equiangular circles” with cosine coordinates +..+1,4+,4, in this
special case will correspond to the vertices Cy, Cy. Cy, C, (l),f Al’ z;nd four
other points Qy’, Q,’, Q,', Q;’ the vertices of another tetrahedrog Q' which
together with A, and Q form a desmic system. The coordinates of the

vertice.? of the three desmic tetrahedra in the two systems (z) and (w) are
respectively.
(x) (w)
Qo =V00s V01, V02 VO3 1 1, 0» 0,0
Q1 V60,~NO1, VO3 VO3 10,100
14. 5 Q: Q. og- NO1,—V02, VO3 1 0,0,1,0
Qs NGo» \‘01) ‘152’_\‘03 1 Os 0! 0, 1
Q0" VOos V01, V02, VO3 1 1,1,1,1
4.6 Q' Q1" By, VO1.~v02.—~VO3 1 1,1,1,-1
Qs' VO0s=VO1, VO2—vos 1 1,1, 1,-1
Q' Noor NO1,~\03, Y03 1 1-1,-1,1
Cy, 1, 0, 0, © 1-1,1,1,1
14. 7 A ¢; 0,1, 0, 0 1 1-1,1,1
¢, 0, 0,1, 0 I L 1-1,1
C; 0, 0, 0, 1 1 1,1, 11

-

Agz.a.in in the pencil of quadrics determined by @ qua locus and ijts
harmonically conjugate quadric w, r. t, Q there is a quadriec H circumscribed

to Q. Thus taking the equation of the absolute given in (14. 3) we see that
the quadric H is given by the equation :

14. 8 H=8inA(wow;+w,yw3)+ SinB(wow, + waw,) + SinC(wowy + wawy) =0
which passes through the four points C,, C,, Cy, C3. We have thys verified
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the theorem proved elsewhere that the coqlpliqlentqry Hart
:gt?r:&ug: on’l, 2’2, C, are tllie vertices of the tetrahdron inscribed in H and

desmic to Q.
15. The pedal and contact circle systems.

the definitions of the pedal and contact circl.es of an infocal qgni.c
givenF;r? I::he introduction, it will be easily seen that if the infocal conic is

given by the equation

15.1 S:2p30 + 23 S + T Do +.x323 =0
then its pedal circle is given by the equation.

16. 2 64 % Go+ 012 O‘+62 Ty 02+ 0'3x303 =0
and its conlact circle by the equation

15. 3 x000+x101+x202+.1303=0

in ci i i f the pedal circle of the
hus in ciccle space S; the tetracyclic coordinates o p .
;It‘lf:)l:a,ll conic Spwhosescoordinates are (X,, X;, X,, X;) referred to the gu‘cles
Co, Cy, Oy, Oy are (60 ®o» O1 T1s G2 Ty O3 x,) ; while the tetracycle coordinates
of the contact circle are (X,, X1, Xy X5).

Now as the pedal or contact circles of the infocals 3 51 3, 35 are
respectively the four circles Cj, C, Cy, Oy it is clear that the space S, may
be looked upon alternatively either as the home of infocals or as the home of
circles, the points Cy, Cy, C, C; Tepresenting the infocals 3¢, 31, Se S5 in
the first case and the in and ex.circles of A in the second case. Further the
equations.

Y o BoXg, Xy = 6, T X5 = Oy Ty Ty' = 3% which define the
coﬁine;t;i:n() M i: 2930 onlthe s[l)a.cle o? infocals, are a.lso.by (15. 2) and (l? 3}
the equations of transformation from the contact circle (X) of an infoca
conic 3 to its pedal Circle (o,) in the space of c}rcles. Remembering tfpat a
collineation will be determined by the u_mted points and by the f'at(; of one
extra point and noticing that the equations 4. V) transform the clu-c 3 plmmt;‘
at infinity Qo with coordinates (— v0g, ¥01, 402, V03) into the polar circle o

. . dinat 1 1 1 1 we
the anti medial triangle with the coordinates (-Jdo BT Wy B

have the following theorem :

vansformation in circle space which c_arrie_s the conlact circlg of an
(5. 4) g;’}i:al coj:u'c inlo its pedal circle is @ collmeatzon. which I'ww the n aM
ex-circles for fized members and tmr_asfofr‘r_ns the circle point at snfinity

into the polar circle of the anti medial triangle of A.

er from (15. 3) we see that the? contact circle of the infocal w:hose
coorg:?:::: are (%) ig the gircle with coordinates (x). Thus the point (z)in §,
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may be looked upon either as representing the infocal or its contact circle.
Hence the cubic transformation Y, Y,, Y, discussed in article 10 in regard
to the infocals will furnish analogous results on contact circles. Thus
if Y., Y, Y, denote the analogous circle transformations in circle space S,
defined by the three desmic tetrahedra A;, A, A, where the vertices of A,
correspond to the contact circles of 3%, 3, 5, S, namely the in and ex-
circles, the vertices of A, correspond to the contact circles of the polar
conics w. 7. ¢ A of the in end ex-centres and the vertices of A ; correspond to
the contact circle of the infocals, namely the point pairs B C, C A, A B and
the self polar conic of A whose centre is at the symmedian point, it follows
from (10. 3) that :

(15. 5)  The circles (x) and (i) which ave transforms in Y, are the contact
x

circles of infocals which are qua loci harmonically conjugate w. r, t. A.

16. The Cubic transformations [y, [ ., [, associated with pedal contact circles

Let us now consider the cubic transformation [, in circle space whose
singular points are €, C,, C,, C; namely the vertices of A, in §; and whose
fixed points are the vertices of the two tetrahedra Q Qo> Q,. Qs Q) and
Q' (9, Q,’, 9,", Q') Now, as a point and its transform in 1 are conjugate
points w, r, ¢. all the quadrics circumscribed to the tetrahedra Q and Q' it
follows from (14. 6) that the circle ( Ty, Ty, Ly, Ty) is transformed by [, into

the circle with coordinates (%", 2—1, 22, %3) But by (15. 4) the circle
0 1 2 3

L is the pedal circle of the infocal whose contact circle is (z). Hence b

z p y
(17. 1) if (z) be the contact circle of $ than (; ) is the pedal circle of the
harmonically conjugate conic of 3, qua locus w, . &, A. Moreover by putting
(x} = (oy) the transformed point ( %) becomes (;) . Hence by using an

argument similar to the above it is easily seen that the transformation
[T, transforms the pedal circle of an infocal conic S into the contact
circle of the harmonically conjugate conic of =, qua locus w,r.t. A. We
have thus the following result.

(16. 1)  The transformation [~, in circle space carries the contact (pedal)
circle of an infocal conic 3, into the pedal (contact) circle of the
harmonically conjugate conic of 3} qua locus w, r. t. A,

Let us consider the quadric H circumsecribed A, and O whose equation is

: Ty T x,
(16.2) H: 8Sin 4 (\’;001 + :;2:;‘) + .-+ .. =0 by equations (14. 5),

the equation to this quadric in the coordinate system (w) is
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: H:8ind(wyw +wy0y) + .. + .. =0 From (14.3) and
83 zf)) it follows that tt(;e (;uadric H inter sects the absolute quadric along its
section by the planes

(16. 4) * Sin A w3+ 8in B wy+8in € wg=0
(16. 5) wy + Cos A o, + Cos Bwy + Cos C wy=0

of which the first is the tangent plane to @ at Q,, thq circle point at_inﬁnitv:y,
and the second is the polar plane w. r. t, Q of the point whose coordinates in
the system (w) are (1, sec A, sec B, sec (), that is the polar circle of the
triangle A. Thus, the generators of H thr(_mgh Q, are a_tlso the generators of
the absolute quadric through Q,. Now, since H is a circum q.uadrlc of A,
by (5. 1) it is the totality of infocals 3 outpolar to a conic which by (5. 2),
(5. 3) and (17. 3) is seen to be

(16. 6) a2b®+b°m®+ c?n?+2bc Cos 4 mn +2ca Cos B nl+2 ab Cos C lm=0

namely, the harmonically conjugate conic qua envelope of the absolute conic
w. I. t. ,A. Thus, the harmonically conjugate conic of the infocal 5} qua locus
w. r. t. A is outpolar to the absolute conic and hence i8 a rectangular

hyperbola.

e a circle of the quadric family H and S the infocal for vgh.ich X
is thgl gzlfgagt circle. Since }? is invariant for [~ the transform (_)f X in
also belongs to the family 4. Hence by (17. 2) the pedal cxlrcle of the
harmonically conjugate conic of E_qua locus w. r.t. A also be.ongs to H.
But the harmonically conjugate conic of 3 qua locus w. r. t. A is a rectan-
gular hyperbola, It follows therefore that,

(16. 7) The quadratic family H of circles is the aggregate of pedal circles of
infocal rectangular hyperbolas.

ext consider the transformation [~ 5 whose fixed points are the

verti&fsb (l)lfsé] af)d singular points the eight vertices of Ayand Q' If iX and
X. be transforms in [, then X and X, are conjugate points w.dr, t,al the
uzadrics of the net circumscribed to the two tetmh?dra Alx and Q. Now
t(;lhe uadrics of the met circumscribed to A, and Q' are all outpolar to the
b (]1 te quadric Q. In particular the six plane pairs of the net. that is, the
absolu! ?,f desmic planes through the edges of th.e tetrahedron Q are conjugate
BIIX pal?z r Q. Since X and X, are conjugate points for each of these plane
P a{:»lsesit follows that the pairs of planes passing through 'each edge .of Q and
panta;ining the points X, X, are harmonic w. 7. & the pair of desmic planes
:}(:rough the edge. Remembering that the vertices Q,, Q,, Q,, Q, of Q repre-
t respectively the circle point at infinity and the three circles w1.tl.1 centres
N BPO and cutting the nine point circle orthogonally and noticing that
at 4, te points w. 7. t. @ correspond to ort!logonal circles in the .plfme, it
Fol?lug&tha% the pairs of desmic planes (consisted as the locis of pairsin §;)
0 owsh 0. Q. Oy Qo O Qs aTe respectively the pairs of bisectors of the
t.hrougA B“(1 (;’f tl?e tj"ianogle 3’A, Further, since the centre of a circle repre-
2:5:(1 by L}IIG point X in 8, is the point of intersection of Q, X with the
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absolute quadric, it is obvious that the pair of planes through the e Ige Q, Q,
and X, X, will project on the plane into a pair of lines through the vertex A
and the centres of the circles, equally inclined to the bisectors of the angle 4,
or, in other words, into a pair of isogonal conjugate lines through 4. By
parity of reasoning for the edges Q, Q,, Q, Q;, we see that the centres of the
circles X, X, are isogonal conjugates w. r.t. A. We have thus arrived at
the result :

(16. 8) The centres of a pair of circles which are transforms in (", are
isogonal conjugates w. r. t. A.

In particular since C,, C,, C,, C; are four of the fixed circles of the
transformation, their centres are by (16, 8) the self isogonal points, Viz., the
in and ex centres of A. Further, as the vertices of the third tetrahedron o
are in perspective with those of A ; the centre of pespective being at Q,, it
is geen that the centres of the other four fixed circles O, ,, Q,', 9! of
the transformation are also the in and ex-centres of the triangle.

Let us now proceed to fix the other three pairs of desmic circles through
the edges Q, 0., 0; Q;, Q; Q,, of the tetrahedron Q The planes corres.
ponding to each pair of desmic circles are those determined by an edge say

1 Q; of O and the two other edges of A, which meet, Q; Q,. Thus, the
plane determined by the edges Q, Q, and C, C, corresponds to the circle in
coaxal system determined by the nine points circle and the side B ¢ and
cutting orthogonally the circles C, and ;. Thus, it is one of the circles which
inverts the side B C into the nine points circle and inverts the two circles
Cy, C,, into themselves. The other five circles are similarly determined.

We now obtain the relation connecting the radii of a pair of circles
which are transforms in [~,. Let r and ¢’ be the radii of the circles XX
which are trans forms in [, whose centres are the pair of isogonal conjugates
P, P'; andlet,l, m,n. I',m', n' be the perpendicular distances of P and P’ from
the sides of A respectively. Now, the cosine coordinates of the circles X and

1 1 1 1
X' are of the form (w,, w,, ©,, wy), (;;, ‘1;1, @y’ ;’;) Thus, we have

the following relations,

R2 R?
m0=(r2 + - PNz)er lwy= (T’2+ “;—P'N2 )/r’R

w,= lir o= Ut
wy=mir lw,= mlpt
w;= Nt lwg=ntjr
Thus ll14 _ 1”,,7”1_\._._ nnt (P2 —12) (r'2 = 1'2)
rrl rrl el el R

If we put W' =mm’ =nn' = E% we get,
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(16. 9) (r*—12) ("2 —'2) = R2E?

where ¢ and ¢' are the powers of P and P’ w. r. t. the nine points circle and
t the radius of the auxiliary circle of the inconic of A whose foci are at
P and P’ and N the nine points Centre, ‘

If we put r2= ec. in the above relation (16. 9) we find #'=¢. that is the

" circle X' is some circle cutting orthogonally the nine points circle. By

putting 2 -*<=RE we find ' — ¢ = RE. Since the transformation [,
transforms* the pedal circle of an infocal rectangular hyperbola into the pedal
circle of another infccal rectangular hyperbola we see that the radius of the
pedal circle of another infocal rectangular hyperbola with centre at P is given
by the relation 2 =12 + RE.

It is known that the coaxal system determined by a pair of corres-
ponding circles of [~ ,, contains, besides, a pair of corresponding circles of
and also a pair of corresponding circles of [, and further that the
parameters of [~ three pairs of circles are mutually harmonic. The circles of
the coaxal system can be put into homographic correspondence with their
centres. Thus the centres of the two circles which are transforms in .
separate harmonically the centres of the pairs of circles of [~ , and also of s
But as the centres of the circles which are transforms in [~, are isogonal
conjugates w. r. t. A it follows that the centres of other two pairs of circles
are cut out on the line of centres by the principal hyperbolas. Thus

(16. 10) The centres of a pair of circles which are transformsin [~ or [, lie
on the same principal hyperbola.

Let X be any circle and X, be its transform in [~,. Theline Q, X through
Q, is transformed by ™, into the line O, X, through the same vertex of Q.
Since H (16, 3) is invariant for [~ ,, the lines Q) X and Q, X, meet H in
points which are themselves transforms in ™,. Now, if 3 and 3, be the
infocals whose pedal circles are X and X, it is obvious that the two concentric
systems of circles represented by 0, X and Q, X, are respectively the pedal
circles of infocals confal with 3 and 3},. From (16, 8) the points of inter-
gection of the lines with H correspond to the pedal circles of the rectangular
hyper bolas in the two confocal systems. We thus have the result :

(16. 11) If the pedal circles of 3, and 3, are transforms in [Ty, then the
pedal circles of their respective confocal rectangular hyperbolas
are also transforms in [ ,.

Let 3 and 3); be a pair of infocals whose pedal circles X and X, are
transforms in [~ ;. Then the points of intersection, say U, V of X, X, with
H correspond by (16. 8) to the pedal circles of the two rectangular hyper
bolas in the infocal pencil determined by 3 and 3,. Since His a quadric

* Sicce the quadric H (I6.3) is a circum quadric of ) alsq.
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circumseribed to A, and O, X and X; are conjugate points for H. Thus
X and X; are harmonic w.r. % Uand V. Now, as the infocals are in
homographic correspondence with their pedal circles, it is obvious that the
parameters of the infocals 3, 5, are harmonic with those of the rectangular
hyperbolas in the pencil. Therefore the F-conic of 3! is 3, is a rectangu]ar
hyperbola so that their director circles are orthogonal. We have t,hu?; the
result :

(16. 12) The director circles of a pair of infocals whose pedal circles are.

transforms in [~ 4 are mutually orthogonal.

Since the tetrahedron Q! is selfpolar for H, we see from (16. 9)and (16 12)
that the director circles of the infocals for which the circles Q) 9/, Q. ‘Q '
are pedal circles are mutually orthogonal. ~These four mutually t)x"thcz)g’onf:l
circles have their centres respectively at the in and excentres of the trian lo
ard the squares of their radii are —4 Rr,4 Rr, 4 R 79,4 B r,. Now i“
the circles having their centres at /), the in.centre are infocals gnd ifr' b
the radius of this infocal circle, then the radius of its director circle will b:
v/ 27", Thus the squares of the radii of the four circleg Q' Q' 9., Q.
are respectively — 2 R 7,2 Rr;. 2 R ry, 2 Ry, When 1, 7, .. are tlie rxfd’ii 3f
the in & and ex circles. °

In the coaxal system determined by a pair of circles which are transforms
in [T there are two other pairs of circles which are respectively transforms in
[T o and [~ ; and three pairs of circles are mutually harmonic. As the circles of
the coaxal system are in (I to 1,1) correspondence with the infocals of which
there are pedal circles, it follows that the parameters of the three pairs of
infocals, say, 3V, 3./, 2", 2,"', ', 3", are mutually harmonic, and
therefore also of the parameters of their corresponding three pairs of director
circles. But as the director circles of 5/ and 3, are by (16.12) are
orthogonal it follows that

(16. 13) The director circles of a pair of infocals when pedal circles are
transforms in [~ are the circles of antisimilitude of the director
circles of the either pair of infocals whose pedal circles are
transforms in [~ and [, contained in the pencil.
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SOME NOTES ON CITRUS TAXONOMY - DESCRIPTION AND
CLASSIFICATION OF CITRUS SPECIES AND NEAR RELATIVES

By

Dgr. S. KRISHNAMURTHI,
B.80. (AGRIL.), M.8. (CALIF.), PH. D. (M10oH. ST.)

Professor and Head, Depariment of Agriculture.

INTRODUCTION

These brief notes from part of a study at first hand of the Cstrus
species grown at the Experimental Orchards of the University of Cali-
fornia at Los Angeles, in the post-graduate course in citriculture under-
taken by the author under the gnidance of Professor R. W. Hodgson,
Dean of the College of Agriculture, University of California, a
recognized Amerioan authority on world citrus. I acknowledge here
my gratefulness to Professor Hodgson and to Professor Schroeder who
wag assoociated in the conduct of the course.

The differential characters of the several species of Cilrus under
study are put up in the form of a tabular statement, (appended), to
help towards a comprehensive pioture of the classification of Citrus
species. The size of tree and habit of growth, certain leaf charaoters,
size and form of petiole wings, some of the spine, floral and fruit
characters are among the main characters which help to distinguish
the species and to identify them. The tabulated statement is based
on these charaoters. In the case of the heading, “ separation or union
of stamen filaments 7, it may be stated that the normal situation in
a citrus flower is that the filaments are united at the base into groups
of three or more ¢. €. in bundles. Where this situation is altered i. e.
the filaments are relatively free or entirely free, this faoct in such
cases is mentioned in the tabulated statement. Similarly, only in
certain Cilrus species the new growth and lower side of petals are
coloured different from normal and in the tabulated statement, where
colouration occurs, the fact is mentioned. Though this tabulated
statement strictly relates to observations of the trees of Cilrus

2
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species at the Experimental Orchards of the University of California
at Los Angeles, they cover the species under cultivation in India and

hence it is hoped would be of deep interest to students and workers
connected with Indian Citriculture.

CLASSIFICATION

The botanical classification employed in the tabular statement
is mainly that of Swingle with the modifications which are justified
by the first hand observations explained in the statement, Ip this
connection it must be pointed out that unanimity in acceptance
of any particular classification of citrus as most accurate does not still

exist, and it will be yet sometime beofore it can be achieved. It ig to
the credit of Swingle, undoubtedly one of tho most eminent authorities
in the field, that he h

48 very much simplified the classification on most
rational lines and brought under recogniti

on only certain variable
polymorphic species. But there are hort

iculturists whose Opinions
also count, who do not go the whole hog with Tanaka’s classification

with numerous species, and who agree that a certain amount of
simplification is fiecessary to avoid the naming of countless forms with-
out limit, but who however consider that Swingle has perhaps to some
extent over-simplified the matter and that there is lack of a certain
amount of consistency in his readjustment of the species. Instances

of inconsistencies have been brought out in the tabulated statement
and are summarised below.

1. Swingle places all mandaring under one species, C. reliculaty,
but as is evident from the tabular statement, there are differences
between the King (C. nobilis), the Mediterranean mandarin (C. reticulata),
and Satsuma, (0, unshiu), which are too wide to come under one species.
The inconsistency here lies in the fact that for much lesser differences
such as exist for example between grapefruit and shaddock (pammaelo),
he has, though rightly, separated them into different species, but for
such wider differences, he has not conceded a specific status. '

2. In the case of rough lemon,
statement brings out how different it
inspite of this, according to Swingle
ordinary lemon, Citrus limon.

the description in the tabulated
is from the ordinary lemon, but
, rough lemon is brought under

3. Sweet lime shows enough distinct mor
acid lime Citrus aurantifolin (Swingle),
Citrus lymetia (Risso), but according to
limes.

phological differences from
to retain the status of a species
Swingle, it merges with the acid
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i i llaviz. F. japonica
iption of the two species of Fortune -
d F4 . n?as'e g&iﬁzﬂb%t;l:l)gs out the fact that differences betyveen the species
a:em too slfgght to separate them into two o}iﬂ'ergnt species. There seems
:o be more a varietal difference than species difference.

i i hat Poncirus is closely related to Citrus.
But gécaﬁ?;nogf]:h:]aclll:csidlt;ous character of Poncirus anfi severe(tll glggtzlrs

entioned in the tabular statement, l?onczrus an ) i
fea'tm.eshm been evolved quite differently. Iu this respect, Fortunella
s ?;: claim of close relationship to Cifrus, being evergreen,
:z?i :iﬁ:ielim in stem, twigs, spines, flower and fruit characters.

Among other observations which do not check with Swingle’s
descriptions are the following:—

The species, Citrus ichangensis seen in the orchard does not tally
with the deacription given by Swingle.

i itrus medica are colour-
ing to Swingle, the new growths of Qa meg }
d %Ofi(;li‘dlg‘gw examif&tion of the trees of this species in the orchard
3oeI;un§t re’veal that the new growths are so coloured.

i is likely to retraoct from
i f whatever has been said above is ;
NO‘,’:'S“:)%(; clagsification by a great taxonOl.m.st s_uoh as Swingle,
the n?e"h light of further observations, a revision in howsaver sn}all
bus :1[;: nfaygperhaps be warranted, since in science there is nothing
meas
like a last word.

SOME CORRELAT{ONS

o vati f the C(litrus species, certain
From the observations made o ) .
'nteresrting inferences can also be drawn, important among which
i

are the following :—

i isti lour of
to be a correlation existing between the co
l(l) rl;tilgzeos; ;?t;l or the colour of the bud and the colour of the
th:v g::)ewth Either colour exists in both or not at all.
ne :

(2) Large fruited varieties seem to have large sized flowers.

(3) The form of the pistil seems to correlate with the form of the
fruit. '
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GENUS FORTUNELLA

As an addition to the few characteristica of the genus Fortunelld
mentioned in the tabular statement, it may be stated that while
Fortunella resembles Citrus in stem, twig, spine, flower and fruit
characters and is also evergreen, it differs from the Citrus in that
it has (1) only 3 to 7 carpels as against 8 to 18 in Citrus, (2) never
more than two ovules per carpel as against 4 to 8 in Oitrua: (3) simple
single-bladed leaves with raised veins on upper surface with darll)gei"
green colour above and lighter green below, (4) not more than 16 to
20 stamens, and (5) cavernous stigma.

References :—

(1) SwinoLe W. T. The Botany of Citrus and Its Wild Relativ
of the Orange Subfamily. The Citrus Industry Vol I, Cha;terl;\e;-
129-<474. University of California Press, 1946. )

(2) Taxaga, T. Taxonomy of the citrus fruits of the Paocifi )
Tanaka Citrus Exper. Sta. Mem. 1 (1) : 15-36, allg 2<:7l:eglon.
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GENERAL PERFORMANCE OF SOME IMPROVED STRAINS
OF PADDY AT THE UNIVERSITY EXPERIMENTAL
FARM IN 1952-53.

By
Di. S. KRISHNAMURTHI
AND
C. R. MUTHUKRISHNAX
Department of Agriculture.

INTRODUCTION

Of the various methods that can be advocated to step up produe-
tion of paddy, an important food crop of India, that by improved
seed is of the utmost. practical importance. Every orop specialiat
in the Qovernment Department of Agriculture has & number of
improved strains in his individual crop, which have done well in
different zones of the state andewhich are capable of yielding from 10
to 30 per cent more than the local strains. This would mean that if
all the local seeds which the ryot sows or plants can be replaced by the
improved or departmental strains, the production can easily go up by
10 to 30 per cent Which is no mean achievement. One of the main
lines of work urgently required in this country is a rapid spread of
improved strains. Therefore one of the very first things that the
Annamalai University Department of Agriculture did was to introduce
and try on its Experimental Farm, several improved strains of paddy,
of long, medium and short duration, 0 as to select the best strains
suitable for the zone around the Annamalai University. Regular work
in this direction was however possible only in the year 1953-53
though some work was also done in 1951~52 the first year of commenoce-
ment of the Department of Agriculture. Besides experimenting with
the strains, the Government Department of Agriculture was supplied
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by the University Department with a total of seed paddy enough for
nearly 2000 acres for their distribution of improved strain to ryots.
Apart from this, the trials of these strains and their cultivation on
improved lines were a demonstration of deep interest to the farmers
around the University. In this zone, where growing of a single crop
has been the rule, the possibilities of growing double crops
demonstrated.

were also

The present paper summarises observations on the general per-
formance of the improved strains of paddy at the University Experi-
mental Farm in 1952-53.

Site and Soil :

Of the 50 acres of the University Experimental Farm, about 20
acres are low lying which enjoy direct flow irrigation when water is
received from channels, while the rest are high level areas which
experience difficulty in the matter of irrigation. The soils are clayey
loam with different grades of fertility with patches of salinity oceuring
here and there. Due to continous cropping without manuring of lands
by the tenants, the general poverty of the soil was evidenced by the
very low average yields of the plots (900 1b. per acre) prior to the
control of such lands by the departmens.

Season :

Of both the seasons, 1951-52 and 19562-53, 1952-53 was consi-
dered to be the worse and in fact the worst for many years, due to the
unprecedented failure of monsoons. The arrival of water at channel
was also considerably delayed and the supply of water was frequently
interrupted. Due to this, the planting operations could not be taken
up in time as per schedule a8 a result of which the seedlings at the
nurseries though raised in time had to remain generally for unduly
longer period in t‘be nursery. Many a time, the puddied fields had
dried up for lack of water. Though the South West Monsoon (1952
commenced in time in the West Coast, its subsequent development
was not favourable, with the result this region which used to enjoy
showers beneficial for early sown nurseries was completely deprived of

this advantage. The North East Monsoon (1952) wags also a total
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failure and the rains received were far below normal. The rainfall
during the dry weather period was aleo subnormal. In addition, a
severe cyclone developed in November 1962 and caused damage to
crops in the Chidambarsm taluk, in a similar manner to the Tanjore
Distriot, though not so intensively. Thus in brief, the seasonal
conditions in 1952-53 were quite unfavourable and hindered very much
the progress of work. The observations on the strains below have to
be evaluated with this background in mind.

Strains tried :

The strains tried were (1) Co. 26 (Blast resistance culture,
Nellore samba), (2) Adt. 17 (Muthu samba), (3) Co. 19 (Chingleput
Sirumani), (4) Adt. 8 (Vellai Sirumani), (5) Adt. 9 (Poonkar),
(6) Adt. 20 (Hybrid Kuruvai), (7) Adt. 3 (Kuruvai). Observations
on the performances of these strains are given below.

The following table gives a composite picture of the performance :~

Table showing flowering and duration of Strains,
Co. 26 | Adt. 17

Co.19 |
Blast Isolatedi Chingle-\ Adt. 9

Adt. 20

. Adt. 3
Hybrid .
Kuravai | Suruvei

| |
Sown on .15~ 8-5220- 8-5228- 8-52{14~ 7-52/18~ 7#52‘27~ 7-52

— Resistant] from | >
Nellore | Muthu- ]put Slru-'Poonkar

! mani
Samba | samba |

Transplanted on ..|25- 9-5224-10-5231-10-52/11- 8-52|18- 8-5224~ 8-52

| ‘
Initial flowering ..129-12-5224-12-52 5~ 1-53| 3-10-52(30- 9-52/ 5-10-52
| :

Peak flowering .| 1- 1-53 1- 1-53 .. | 8-10-52 3-10-52113-10-52
Harvest L16- 2-5324 - 2-5311- 3-53] 5-11-5227-10-52] 7-11-52
Average yield per
acre in Ib. ..l 1572 840 887 2543 2452 1324
Maximum yield } )
peracre inlb ..; 2130 .. . 3600 | 3000 1500
Duration in days ..| 186 188 196 115 | 102 104

Duration assigned
to these strains,
by the Govt,

. Agri. Dept, in
days. ..l 200 165 190 120 105 95
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SHORT DURATION STRAINS.
1. Adt. 9 (Poonkar):

This is an improved strain isolated from Poonkar. It was grown
in 4 acres. Seeds were sown on 14-7-52 in wet purseries and trans-
planted on 11-8-52. Seedlings were thus 29 days old at the time of
planting, Slight difficulty was experienced in pulling out the seedlings

from the nurseries at this age. The plots received manurial treatment

of 10 cart loads of Municipal compost prior to planting and 100 Ib. of
ammonium sulphate 25 days after transplanting. The transplanted
seedlings quickly established and initial flowering was recorded on
3-10-52, 82 days after sowing or 54 days after transplanting. The
flowering was very uniform, and general flowering was recorded on
8-10-52. In many places the crop showed a tendency to lodge,
though this variety is olassed as a non-lodging variety by Government
Department of Agriculture. Harvest of the orop came on 5-11-59
and throughout the period of growth, no disease or insect attack wag
noticed. Rat damage was observed prior to the flowering, probably
due to the non-existence of any crop at that period and also due to
the succulent nature of the shoots. This was controlled by the use of
zinc phosphide. The duration of Adt. 9 at the farm was recorded as
115 days as against 120 days assigned by the Government Agricultural
Department. While the average yield of the strain works out to
2543 1b. of grain per acre, one of the plots gave a yield of 3600 Ib.
of grain per acre.

2. Adt. 20 (Hybrid Kuruvat) :

This is a cross between Adt 3, and Adt. 2 (Kuruvai, Sirumani). It ig
valued for its earliness and round shaped grains. It was transplanted
in 7 acres. Seeds were sown on 18~7-52 in wet nurseries and trang-
planted on 18-8-52. and the age of the seedlings at the time of
transplanting was 32 days. The plots received a geueral treatment
of 10 cart loads of Municipal compost per acre and 100 1b, of
ammonium sulphate applied as stated under strain Adt. 9 above,
Initial flowering was recorded on 30-9-52, 76 days after sowing of
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44 days after transplanting. General and peak flowering was recorded
on 3—10-52,and the crop came to har~eat on 27-10-52, and the duration
of the crop works out to 102 days as _ainst 105 days assigned to this
stra.o Yy the Government Departmedt of Agriculture. Seedlings were
< ' and no difficulty was exp.rienced in pulling them. When the
orop was 53 days old, lodging was noted, even before the set of grains
in the penicle, though this type is also classed as a nonlodging variety
by the Government Department of Agriculture. While the average
yield of this strain works out to 2452 lb. of grains per acre, one of the
plote gave a maximum yield of 3000 1b. of grain per acre.

3. Adt. 3 (Kuruvai) -

This is isolav . .. Jwuvai. Seeds were sown on 27-~7—52
and transplanted on 24—8—52, the age of the seedlings being 29 days.
The manurial treatment of the main fields was as in the case of the
other strains dealt with above. By the time, the seedlings could be
planted, difficulties of water supply in the channel began to operate
and planting operations were interrupted several times, delaying the
completion of planting. Subsequently the transplanted fields also
began to be affected by lack of water. In general, consequently, the
stand of the orop was not uniform and there was not much of tiller
formation and the flowering was protracted. Initial flowering was
recorded on 5—10—52, 71 days after sowing, and general flowering
was recorded on 13—10—-52. Harvest was taken up on T—11—52,
the duration of the strain being 104 days as against 95 days assigned
by the department. The average yield worked out to 1324 lb. of grain
per acre.

LONG DURATION STRAINS

1. Co. 26 (Blast resistant, Nellore Samba) :

Seeds were sown in wet nurseries on 156—8-—52 and the trans-
planting was taken up on 25—9—52, the age of the seedlings being
42 days, The main fields received manurial treatment of 20 oart-

loads of municipal compost and 100 Ib. of ammonium sulphate’ per
256
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acre, the former applied prior to planting and the latter 23 months
after planting. Initial flowering was recorded on 29—12—52, 137
days after sowing. Peak flowering was recorded on 1-—1—53. Harvest
was taken up on 16—2—53, and the duration was calculated to be 186
daysbas against 200 days assigned by the Government Department of
Agriculture. Minor incidence of anaikombu was observed. The
seedlings at the nursery were completly free from attack of pests and
diseases. In general, the stand of the crop was good, despite the
adverse seasonal conditions and has recorded g maximum of 2130 lb.
of grains per acre and the general average for the strain works out to
1672 1b. of grains per acre.

2. Adt. 17 (Muthusamba):

This strain was isolated from Muthusamba. Seeds were sown in

wet nurseries on 20—8—52 and seedlings were trausplanted 68 days
later on 24—10—52. Initial flowering was recorded on 24 —12—52
and the peak flowering was recorded on |—]—53,

The scedlings at
the nursery were affected very badly by thrips.

The crop was harves-
ted on 24—2—53 and the duration was calculated to be 188 days at
against 165 days assigned to this by the Goverament - Department of
Agriculture. The stand of the crop was very sparse and there was no
tiller formation. The plots received no basal manure but only 100 Ibs,
of ammonium sulphate 23 months after planting.

It recorded an
average yield of 840 b, grains per acre.

3. Co. 19 (Chingleput Sirumani) ;

This strain was isolated from Sirumani of Chingleput district.
Seeds were sown in wet nurseries on 28—8—52, and the 65 days’ old
seedlings were transplanted on 31—10—52, The seedlings at the
nurseries were not healthy and were attacked by thrips. Flowering
waa recorded on 5—1-—53, 131 days after sowing. The stand was not
uniform and the duration was calculated to be 196 days as against 190
days assigned to this by the Government Department of Agriculture.
The average yields from the plots, though manured with 109 Ib. of
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groundnut cake and 100 Ib. of ammonium sulphate per acre has
worked out to be only 887 lb. of grains per acre, because of the bad
season.

MEDIUM DURATION STRAINS

While growing of medium duration strain Adt. 8 was attempted
to fit in with thaladi, this had to be abandoned due to lack of water
and subsequent cyclones. But this strain in 1951—52 season gave
1600 lb. per acre on the average, but even in that year, the first year
of starting the work, planting had to be delayed.

Discussion :

From these general observations it is seen that time of sowing and
transplanting have got a great influence on the behaviour of the crop,
This observation is evidenced by the fact that the early sown short
duration nurseries were completely free from pests and diseasea. and
the transplanted crop having been transplanted in tfme diq exce-»edx.ngly
well in giving good returns; ard the double cropping tr.lals indicate
shat the short duration varieties respond better to manu.rmg-tha.n the
long term varieties. From this experience and obs.ervet.tl?n, it can be
safely advocated that in this zone, for short duration, it is safe.r to go
in for Adt. 20 in view of its earliness and round shape of grains for
double cropped areas, instead of Adt. 8 or Adt. 3.

It was also possible to observe in the case of long t.erm varifatien
:od here that the final yield depended upon the duration permitted
e in the main field. Good yields are recorded only when
for tlfe ox:opdone early enough and the growing period is at least four
plont "8 m’l‘hough this condition could not be given fully for the long
montl.ls- jeties at the farm, in 195253, the conditions offered for
dur&'ﬂo’n vartain plots were more or less near the optimum conditions
Co- 2? " ;erbove and these plots recorded a yield of 2130 1b. grain per
mentl-o " -: of general adverse conditions. Very poor yields were
ore, SPI :he case of other long duration varieties, since the growing
‘°‘;‘i’;§°$;;‘ considerably lessened due to their unduly long life in the
pe
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nursery, forced on account of lack of water to transplant in the main
fields. In such extremely adverse seascn, it was clearly seen that
Co. 26 resisted it better than other long duration straing tried.

These general observations have indicated the importance of
manures to raise the yield. Ammonium sulphate in combination with
any organic matter, compost in our cage, has been most efficacious for
paddy as evidenced by increased yields in the short duration varieties
and in the long duration variety Co. 26. Tt is an unfounded prejudice
entertained by several ryots against the use of chemical manures on
the wrong impression that they bring about the depletion of goil
fertility. Using them in judicious combination with organic manures
is bound to step up yields. During the year water facilities did not
exist for growing and incorporating green manures.

Summary :

By the trials of paddy strains in the University Farm in 1952-53,

(1) by the use of short duration varieties, introduction of double

cropping system to enhance yields and increase receipts has been
demonstrated,

(2) suitability of strains for the kuruvaj has been tested and
certain recommendations have been possible,

(3) beneficial responses of paddy to manurial treatments have
also been demonstrated,

(4) strains likely to resist adverse conditions of water supply have
been mentioned.
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Some Preliminary Observations on Zinc Phosphide
for Rat Control in the University Agricultural Extension Farm

By

Dr. S. KRISHNAMURTHI,
B. 80. (Ag.), M.c. (CaLIF)., PH. D. (MICH. S1.),,

AND *

C. R. MUTHURRISHNAN, B. s¢ (AG.), b. L. H,,
Department of Agriculture.

In the new Agricultural Extension Scheme at the Annamalai
University, 43 fafmers have been allocateii an' averag‘e of 4 acres of
lands per head for practical training in scientific agncultu.re and .one
of the responsibilities of the University Dfapartment of Ag.nculture is t_o
train the ¢ Extension Farmers’ in combating pests and diseases. This

ear some time after the sowing of samba paddy nurseries, the
‘yExtension Farmers ’ noticed severe attacks of rats on the tender
dlings and requested the University Department of Agriculture
oo : in controlling the rats. Sixteen of the farmers who had
asmst’,;;nceble were supplied with Zinc Phosphide and in each of the
acute 'ml:;he method of its use was demonstrated. 5 parts of zinc
nursef'?; ere mixed with 95 parts of puffed rice by weight and the
Ph,osphlde W&'ed rice was sprinkled in the nurseries on the bunds. The
pofsone p;l ut in specially made straw boats and was kept in corners
batt wasl: iy l!()mg the bunds and in the portions where the damages were
of the ﬁeT:" awa,s done in the evening, and dead rats were carefully
noted- ; 1:8 area treated and its vicinity the next morning, and
traced o tT:;' treatment was repeated for six days from 11-—9—52 to
oounted~52 M‘; the following table shows the coants of dead rats on
::(; i:tht; days individually for the 16 * Extension Farmers ’.
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Dates on which the poison was used with puffed rice as bait.
Month . September.

Extension -
Farmers 11th  12th  13th  14th  18th  16th Total.
S. No.

1 18 i 3 2 1 31
9 7 2 1 2 1 13
3 30 1 37
4 5 3 1 1 2 2 14
b 16 ces 15
6 5 5
7 9 1 l 1 12
8 3 3
9 14 14
10 9 5 1 1 1 17
11 3 1 1 5
12 4 4
13 7 7
14 17 17
15 2 e T 9
16 15 10 26

As the data indicate, within the very first day subsequent to
treatment, the maximum number of rats had been killed. In 10 out
of 16 cases, on the second day, no dead rats were traceable In 9 out
of 16 cases, from the third day through the subsequent three days of
the experiment, counts of dead rats were nil. In all these cases, the
baits were undisturbed, leading to the conclusion that either there were
no more rats in the vicinity of the field or the rats would no longer
come near it. However it has been found that in all these sixteen
cases as far as experience in the University Extension farm is
concerned, the rats trouble declined steeply after the very first day of
application of zino phosphide as noticed on the succeeding days. At
any rate after continuous use of baits for 5 or 6 days, the nurseries
no longer suffered from the attack of rats.

It is planned to continue further detailed observations of the use
of zinc phosphide for rat control at the University Experimental
Farm. It is also of interest to report that by the use of 50 baits per
acre over an area of 15 acres of kuruvai paddy at the University
Experimental Farm which is different from the University Extension
Farm, on the very first day of application of zine phosphide, 258 rats
were counted as killed and little trouble was seen later from rata.

Vol. XVIlII—Article No. }5
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Registrar
* Sold out
‘Name of Publication
Dep’t of History

Bhoja Raja ..
A History of Gingee and its
rulers

The Nayaks of Tanjore
Indian History (Tamil)

Maratha Rule in the Carnatic
The Duteh in Malabar
Hoysalas in the Tamil Country
Buddhism in Kerala .
Belections from the Orme
Manuscripts
The History of the Peatl
Tishery aof the Tamil Coast
Mediaeval Kerala ..
A History of Kongunadu
(Tamil) ..
Madurai Vijayam .
The Oldest Chidambaram
Inscriptions (Reprints:) ..

Dep’t of Economics

Factory Labour in India
The Madras Agriculturists’ .
Relief Act—A study
Distributive Co-operation
in India
The Madras General
Sales Tax Act
Report on the Working of
Prohibition in Salem
Road and Rail Transport

Ground Nut

Text.-book on Economics
{Tamil)

** Price on application

Author Rs. A. P.
Prof. P.T. Srinivasa Ayyangar 1 8¢
Rao Bahadur C. 8. Srinivasschariar 4 0 0
Rao Bahadur C.S Srinivasachariar
and Mr. Vridhagirisan 10 0 ©
Rao Bahadur C. 8. Srinivasachariar
and 8. K. Govindaswami 2 8 0
Mr. C. K. Srinivasan . 30 0
Dr. P, C. Alexander 3 8 0
Mr. K, R. Venkataraman - .2 8 0
Dr. P. C. Aloxander M. A, D . Lits, 6 0 O
Ed. Prof. C. 6. Srinivasachariar 16 0 0
Mr. 8. Arunachalam 3 8 0
Mr P. K. 8. Raja ' 6 4 0
Mr. C. M. Ramachandran Chettiar In Press
Mr. 8. Tiruvenkatachari In Press
Mr. S. R. Balasubramanyam 2 8 0O
Prof. A. Mukhtar 300

Dr. B. V. N. Nayudu and
P. Vaidyanathan, M. a.

Prof. V. G. Ramakrishna Ayyar 1
Dr. B. V. N. Nayudu and
Mr. 8. Thiravengadathan 2

Mr, C. Jaganathachari, .4, M. Litt.
Dr. B. V. N, Nayndu and
Mr. 8. R. N. Badri Rao
Dr. B. V. N, Nayudn and
P. 8. Hariharan 2

Prof. V. G. Ramakrishna Ayyar 2
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ANNAMALAI UNIVERSITY PUBLICATIONS—(Contd).

Name of Publication

9 The Bconomy of the South

Indian Temple

10 *The Indian Trade
11 Sample Surveys of the
working of Prohibition

12 The Problem of Rural Credit
in the Madras Presidency

in South Arcot

Dep’t of Philosophy

=

~7 [=2] [ L X2

Saiva Siddhanta: Theory

Nyayakulisa

Nitimala
*Naveena Tarkam (Tamil .
**Deductive & Indfmtive) o

Logic (Tamil)

*Educational Psychology

{(Lamil)

of Knowledge of .

*Biddhitraya

Dep’t of Mathematics

DY -

Algebra in Tamil
Trigonometry in Tami)

3 Intermediate Geometry

in Tamil

Dep’t of Physics
1 A Text-book on Physics

2 Do.

i‘n Tamil Vol, |
in Tamil Vol, I

3 *Accousties (in Tamil
4 Physica of Mugsic :

5 Vignana

Sirunool (Tamily

6 Instructions for Experiments
in Practical Physics for
Intermediate

7 Do. for B. Se.

8 Manual of Science

9 Do,
10 Practical

Vol. I (Tamil)
Vol. I (Tamil)
Physics (Tamil)

.

(3

.

Author

Prof. V. G. Ramakrishna Ayyar
Dr. B. V. Narayanaswami Nayudu

Prof. V, G. Ramakrishna Iyer
Mr. P. Vaidyanathan

Edited by Prof. R. Ramanujachari

and Pandit K. Srinivasachariyar 2
2
2

__ Do.
Prof. K. R. Applachariar

8. Sivapadasundaram, s, a,
Prof, K. R. Applachariar and
R. Ramanujachari

Dj‘. V. Ponnialy
Yamunacarya

Sri_ T. Govindarajan, m. a.
Sri T. K. Manickavasagam Pillai,

i M. A-’ [‘- T;
Dr. K. Rengasami Ayyar

M. 4., M. 8C.,ph, D,

Mr. R.y K. Visvanathan
Do

DO:
Do.
Prof. T. P. Navanithakrishna M. A,

Do,
Do.

Prof. T. P, Navanithakrishua
Do

Mr. 8. Stiraman, M.A., M.SC.

Rs. A P
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ANNAMALAT UNIVERSITY PUBLICATIONS—(Contd).

Name of Publication
Dep’t of Chemistry

1 A Text-book on Chemistry
in Tamil Vol. 1

2 Do. in Tamil Vol. 11

3 Practical Chemistry in Tamil

Dep't of Botany

1 *A Text-book on Botany
in Tamil

2 Qytological Studies in
Bignoniaceae

Dep't of Tamil

1 *Pari Kathai
Kurunthogai Vilakkam .

2
3  *Advaneed Studies in Tami)
Prosody
4 Studies in History of
Tamil Literature
5 (a) Tolkappiam Porulathikaram
Vol. I Part I
{0) Do. Pary 11
g Tolkappiam-Collatikaram
7 Historical Tamil Reader
8 Tree worship & Ophiolatory
9
0
1

A New approach to

Tiruvasagam
Elephant in Tamil land
Thiththan

12 Kosar .

13 Perumpsanarrupadai Araichi

14 Pattinappalai .

15* History of the Later Cholas
(Tamil) Part I

16 Do. Part II

17 Aiyink-kuru-ncoru .

18 Kautaleeyam

)

Author Rs. A. P.

Mr. N. Ananthavaidyanathan
Do.
Mr. P. L. Ramaswami, M. A.

= po W
e 2 e
oo

Dr. T. S. Raghavan
Mr. K. R. Venkatasubban M, sc. 5 0 0

Bhasha Kavisekara Vidvan
R. Raghava Ayyangar
Bhasha Kavisekara Vidvan
' R. RaghaAyyangar 1 80

Dr. A. Chidambaranatha Chettiar
Bhasha Kavisekara Vidvan

R. Raghava Ayyangar (2nd Edition) 4 0 0
Sri E. 8. Varadaraja Iyer 3 8 0
Do, 4 8 0
Dr. P. 8. Subramanya, Sastri 5 0 0
Dr. P. 8. Subramanys Sastri 2 8 0
Prof, G. Subramania Pillai,
M. A., B. L, 1 8 0O
Mrs. Ratna Navaratnam
M. A, M. Litt. 4 00
Mr. E. 8. Varadaraja Iyer, 8. a. 1 4 0
Basha Kavisegara Vidwan
R. Raghava Iyengar 1 0 0
Do. 012 O
Do, 2 0 0
Do. I 490
Mr. T. V. Sadasiva Pandarathar
D 5§ 0 0

0.
Ed. Vidwan A. S. Duraiswami Pillai In Press
Ed. Mm. M. Kathiresa Chettiar In Press
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Name of Publication Author Re. A b Name of Publications Author Rs A P,
Tiruppananda! Endowment Publications Dep’t of Sanskrit
1 Kambar Memorial Prize Selections Nett 0 8 0 1 Sri Mukundamala .. Prof. K. Rama Pisharoti 3 00
2 Adi Kumarakuruparar . » 012 0 3 Tattvavibhavana by
3 Sekkizhar Selections .. ., 0 8 0 Parameswaran, 4 cofm-
4 Tevara Tirumurai-Preliminary Part 1 , 0120 mentary on Vacaspati
5 Do. —Final Part I 1 4 0 Misra’s Tattvabindu .. Mr. V. A. Ramaswami Sastriar 300
6 Introduction & History of i 4 Svarasiddhanta Chandrika .. Srinivasayajvan Ed. Mr. K.AS. Sastri5 0 0
Saiva Siddhanta 1947 .. Mr. G. Subramania Pillai, M.A,, B.L. 3 0 0 6 Trimsacchloki .. Sri V. Subramanys Sastri 0 8 0
7 Endowment Lectures on Mr, M. Balasubramanya 6 *The Philosophy of Aesthetic
Saiva Sidhantha 1948 .. Mudaliar, B.A,, BL. 1 0 0 Pleasure .. Mr. P. Panchapagesa Sastri
8  Do. 1950 .. Prof. R. Ramanujachari, M.A. 1 4 0 8 *Jagannatha Panditha .. Mr. V. A. Ramaswami Sastriar
9 Do. 1951 .. Mr. K. Vajravelu Mudaliar, B.A., L.T. In Press 9 (a) Lectures on Patanjali’s
10 Do. 1952 .. Mr. S. Satchithanandam Pillai, Mahabashya Vol. I .. Dr. 8. Subramanya Sastri 3 00
B.A, L.T. In Press (%)  Do. Vol. II .. Do, 10 0 0
11  Sivagnanabodham .. Ed. Avvai 8 §Doraiswami Pillai In Press 10 Vivarana .. Ed.V.Subramanya Sastri 6 0 0
12 Gnanamirtham (Tamil) .. Vagisa Munivar, Ed. A. 8. D. Pillai  In Press 11 History of Sanskrit Literatur
in Tamil .. Do. 10 0 0
University Tamil Isai Series (Music) 12 History of Sanskrilli‘: %‘:ggiimgf Do, 5 0 0
1* Volume 1 . Prize Selections of Musi 13 Studies in Sanskrit Texts on
. ouions © gzlr‘;positions Temple Architecture .. Sri N. V. Mallayya 10 0 0
2 » II .. Geetha V ngal {Revised 4 00
g* . 11 " Prize Ss;zct?gn: rmangal (Revised) 15 Bhavana Viveka (Reprints) .. Sri V. A. Ramaswami Sastri &
4* » v .. Muthuthandavar : Selections K. A S Sastri 4 8 0
5 » V Part1 .. Isai-Iyal—-Mr. K. Ponniah Pillai 1 80
6 o V Part2 .. Tamil Isai Karuvigal by General
. v Mr. P. Kothandaraman, M.A 1 3 8 Journal of the Annamalai
”» Part ... S takalanidhi il 1 ournal © -—
R ., VI art 3 - (b}vgg;?;iii:hg;m}lglh:;égl??ﬂsllections University Vols. 1 to 18 Annual Subseription (Inland) 7 80
o* i, VII Mr. M. P. Thooran ) (1922-53), Each Vol., 10 sh. or 3 dolars (Foreign)
o, VIII "’ Shiyali Ar i 300 . . |
1 . X i, 1?/[}:3;:&:111&21}1\2&;};&;? &Ij a;)\;lhers 3 00 *Raja Sir Annamalai Chettiar Commemoration Volume (Tamil)
12 s X N Na. ; i 0 0 . . .
» .. garam Muthuswami Kavi 3 Availabl ints of articles in the Journal are for sale,
13 N X1 .. Sri Suddhananda Bharathi 3 00 vailable Repr
14 » XII (a) " Mridanga Pada-Murai-V. Sami Ayyar 3 8 0 Full detailed list sent for 2 As. Stamp.
12 5 }?{I& (b) .. Maththalam Karkum Murai 1 6 ?)
» .. Sri Balakavi V. Ramanathan Chettiar 3 0 : —
17* :! X1V .. SriSuddhanantha Bharathi : For Coptes applz{ o . . . .
18 R Selections : The Registrar, Apnamalai University, Annamal P.0O
‘s "» XV .. Sri M. P. Thooran 3 00
50 » XVI .. Vaiyacheri Ramasami Sivan 300
21 » XVIL .. Kavi Kunchara Bharathi & others 3 0 0 =
2o XyHL .. SiiV. Pooniah Pillai 4 00 N
22 Tiruppugal XIX (Seloctions) ~ £d. Mr. Chittoor Subramania Pillai 3 0 0 ' »
;4 %wa,r'a(nelakalarllthl (English) Mr. M. S. Ramaswami Lyer 2 00 17
2 haratha Sangraham .. Kd. Vidvan K. Vellai Varanan In Press LY AT
Y Y ~' : \
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EXCHANGE AND COMPLIMENTARY LIST

The Director-General of Archaeology in India—New Delhi.

The Director of National Archives, New Delhi.

Half-yearly Journal of the Mysore University, Bangalore.

Economica, The London School of Economies, Aldwych, London.

Reading University Gazette, Reading, England.

Journal of the Bombay University, Bombay.

Quarterly Journal of the Mythic Society, Bangalore.

Publications by the Oriental Library, Baroda,

Publications by the Kungl Universities, Bibliotek, Uppsala, Sweden.

Publications by Tohoku Imperial University, Sendai, Japan.

Journal of the Madras University, Madras—>5.

Bulletin de L’Ecole Francaise d’Extreme-Orient—Ecole Francaise

d’Extreme-Orient, Hanoi—(Indo-China).

Journal of the Andhra Historical Research Society, Rajahmundry.

Indian Historical Quarterly, Calcutta.

Journal of the Bombay Royal Asiatic Society, Bombay.

Society for Cultural relations with foreign countries, U.8.8.R., Moscow, Russia.

Proceedings of the Durham Philosophical Society, Newcastle, England.

Collected papers from the Faculty of Science, Osaka, Japan.

Bulletin of the Calcutta Mathematical Society, Calcutta

« Epigraphia Indica ”, Gov’t. Epigraphist for India, Gotacamund.

Spolia Zeylanica Bulletin of the National Museums of Ceylon, Colombo.

P];ubli(;ations of[‘ the R. Swedish Acadamy of Sciences, Stockholm, Sweden
ijendragen Teot De Taal - ’

i e gl ndie-s-vaenhag; , Land-En Volken Kunde Van Nederland
Scientific Reports of the Imperial Institu icy i
Sefentifo B aﬁ e p tute of Agriculture Research, New Delhi,
The Editu?-The, Poona Orientalist—Poona.

.Q@MS by the Industrial Intelligence and Research Bureau, Siml
uarterly~Journal of the Bharatiya Itihasa Samshodhya.i{a..M;;dala,

# 7 Poona City—2.

>

London Universzity Gazette, London-W. C. 1.

&N
\‘: N M N

EXCHANGE LIST—(Contd.)

The Adyar Library Bulletin, Adyar, Madras—20.

University of Ceylon Review, Colombo.

Journal of the Sri Venkatesvara Oriental Institute, Tirupati.

Mathematical Reviews, American Mathematical Society, Rhode Island U.S. A.

Quarterly of Applied Mathematics, Brown University Library, Rhode Island.

Journal of the Maharaja Sarfojirao University of Baroda, Baroda.

Journal of the Music Academy, Madras-4.

The Bulletin of the Deccan Coliege Post-Grraduate Research Institute,

Poona—6.

«The Bulletin” of the School of Oriental and African Studies,—London
“W.C. L

The Madras Agricultural College Magazine, Coimbatore.

The Journal of the Calcutta University, Calcutta.

The Journal of the Andhra University, Waltair.

The Journal of Indian History. Trivandrum.



NOTICE

TO CONTRIBUTORS AND OTHERS

Contributions, remittances, books for review,
exchanges and correspondence regarding all
matters may be addressed to:—

Prof. R. RAMANUJACHARI,

Philosophy Department,
Annamalai University, Annamalainagar.
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