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WHILE engaged in the determination of the Indices of
Refraction of various substances for‘the Electric Ray
(Vide Proceedings of the Royal Society, Vol. 59, p. 160), it
seemed to me that the results obtained would be rendered
more definite if the wave length of the radiation could at the
same time be specified. Assuming the relation between the
dielectric constant K and the index p as indicated by Max-
well, to hold good in all cases, it would follow that the index
could be deduced from the dielectric constant and wvice versd.
The values of K found for the same substance by different
observers are however found not to agree very well with each
other. This may, to a certain extent, be due to the different
rates of alternation of the field to which the dielectrics were
subjected. It has been found in general that the value of
K is higher for slower rates of alternation and .the deduced
value of p would therefore be higher for slow oscillations,
the longer waves being thus the more refrangible. The
order of refrangibilities would in such a case appear to be

somewhat analogous to that in an anomalously dispersive
medium like iodine vapour.

With exceedingly quick ethereal vibrations which give
rise to light, there is an inversion of the above state of things,
t.¢., the shorter waves are generally found to be the more
refrangible. It would thus appear that there is a neutral
vibration region at which this inversion takes place, and
where a transparent medium produces no dispersion.
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It would be interesting to be able to determine the indices
of refraction corresponding to different wave lengths, chosen as
widely apart as possible, and plot a curve of refrangibilities.
A curve could thus be obtained for rock salt. which is very
transparent to luminous and obscure radiations, and fairly so
to electric radiation. Carbon bisulphide, which is very trans-
parent to all but the ultra-violet radiation. would also be a
good substance for experiment.

For the construction of a curve of refrangibility for
electric rays, having different vibration frequencies, the indices
could be determined by the method of total reflection referred
to above. The determination of the corresponding wave
lengths, however, offers great difficulties. Hertz used the
interference method for this purpose. 7The positions of nodes
and loops of stationary undulation produced by perpendicular
reflection were determined by means of tuned circular
resonators.

Sarasin and De la Rive subsequently repeated these
experiments with different sized vibrators and resonators.
They found that the apparent wave length depended solely
on the size of the resonators. The wave length found was
approximately equal to eight times the diameter of the
circular resonator. From these experiments it was supposed
that the radiator emitted a continuous spectrum consisting
of waves of different lengths, and that the different receivers
simply resonated to vibrations with which they happened to
be in tune. If this supposition be true the emitted
radiation should, by the action of a prism, or better still, a
diffraction grating, spread out in the form of a more or
less continuous spectrum. If, on the contrary, the radiation is
monochromatic, the spectrum should be linear. The ex-
periments to be described below may throw some light on
this question.
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Professor J. J. Thomson, referring to the above case, is
of opinion that the hypothesis of a continuous spectrum is
highly improbable. It is more likely that owing to the
oscillation being of a dead-beat character, the resonator is
set in vibration by the impact of incident electric waves.
Each resonator vibrating at its particular free period, mea-
sures its own wave length. There is however one difficulty in
reconciling the theoretical value with that actually obtained.
According to theory, the wave length should be equal to
twice the circumference or 2 = times the diameter of the
circular resonator. The value actually obtained by Messrs.
Sarasin and De la Rive is, as has been said before, eight times
the diameter of the circle.

Rubens, using a bolometer and Lecher’s modification of
the slide bridge, determined the nodes and loops in a secondary
circuit in which stationary electric waves were produced. A
curve obtained by representing the bolometer deflections as
ordinates and the distances of the bridge from one end as
absciss®, shows the harmonic character of the electric dis-
turbance in the wire. It was found that the wave length
obtained by this method did not depend on the period of the
primary vibrator; the wave length measured was merely
that of the free vibration started #n the secondary civcuit by the
primary disturbance.

Hertz’s method is therefore the only one for the measure-
ment of electric waves in air, and the result obtained by this
method is vitiated by the influence of the periodicity of the
resonator. It was therefore thought desirable to obtain the
wave length of electric radiation in free space, by a method
unaffected by any peculiarity of the receiver.

I have succeeded in determining the wave length of
electric radiation by the use of curved gratings and the
results obtained seem to be possessed of a considerable degree
of accuracy. Rowland’s method of using the curved grating
for obtaining diffraction light spectra was also found well suited
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for the production of pure spectra of electric radiation. The
focal curve f in this arrangement is a circle, having as a
diameter the straight line joining the centre of curvature
C with the apex M of the grating.

Fig. 1 G the Grating; M, its apex ; f. the focal curve.
A source of radiation situated on this curve will give a

diffracted spectrum, situated on the same curve defined by
the equation.

(a+b)(Sin¢ * Sin §)=unA.
where a +b is the sum of breadths of strip and space in the
grating, 7= angle of incidence, § =angle of diffraction. The
sign of 6 is taken positive when it lies on the same side of
the normal as the mcident radiation.

In the above equation there are two interesting cases :—
(1) When the receiver is placed at C, 6 =0°

(@+0b) Sin 1=nA
(2) When the deviation is minimum -6

2 (a+b) Sini=n)

ARRANGEMENT OF THE APPARATUS.

On a wooden table, the grating, which is cylindrical, is
placed vertically, with its centre at C, occupied in the dia-
gram by the spiral spring coherer S. With the radius, which
joins the centre to the apex of the grating, as a diameter, a
circle is engraved on the table— the focal curve—on which the
radiator and the receiver are always kept. A pin is fixed imme-
diately below the apex, and a gtaduated ring sunk in the table
with this pin as the centre. The graduated circle is used for
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he measurement of the angles of incidence and diffraction.
Two radial arms revolving round the pin carry the radiator
and the receiver. The ends of the arms near the pin have
narrow slits through which the pin projects. The slits allow
the necessary sliding for placing the radiator and the receiver
on the focal curve. It would be better to have the sliding
arrangement at the free ends of the arms, the pin passing
through the central ends acting as a pivot. The circle is

————
ese—
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Fig. 2. The Radiator R, and the Receiver 8. revolve round a pivot vertically below
the apex of the Greating, along the focal curve.

graduated circle D.

graduated into degrees, but one-fourth of a degree may be
estimated.

The angles are measurcd by the

DESCRIPTION OF THE APPARATUS.

The Radiatov.—Electric oscillation is produced between
two metallic beads and an interposed sphere *78 c.m. in
diameter. The beads and the interposed sphere were at first
thickly coated with gold, and the surface highly polished.
This worked satisfactorily for a time, but after long continued
action, the surface of the ball became roughened, and the
discharge ceased to be oscillatory. After some difficalty in
obtaining the requisite high temperature, [ succeeded in
casting a solid ball and two beads of platinum. There is
now no difficulty in obtaining an oscillatory discharge, and
the ball does not require so much looking after.



6 Dete minat 1+ of the wave length

As an electric generator, I at first used a small Ruhm-
korfl’s coil, actuated by a battery. [ however soon found
that the usual vibrating arrangement is a source of trouble ;
the contact points soon get worn out, and the break becomes
irregular. The oscillation produced by a single break is quite
sufficient for a single experiment, and it is a mere waste to
have a series of useless oscillations. But the most serious
objection to the continuous production of secondary sparks is
their deteriorating action on the spark balls. Anyone who has
tried to obtain ar oscillatory discharge, knows how easily the
discharge becomes irregular, and the most fruitful source of
trouble is often traced to the disintegration of the sparking
surface. In my later apparatus I have discarded the use of
the vibrating interrupter. The coil has also been somewhat
modified. A long strip of paraffined paper is taken, and
tin foil pasted on opposite sides ; this long roll is wound round
the secondary to act as a condenser, and appropriate con-
nections made with the interrupting key. This arrange-
ment secures a great saving of space. Two jointed electrodes
carry the two beads at their ends; the distance between
the beads and the interposed ball can thus be adjusted.
This is a matter of importance, as the receiver does not

Fig. 3, The Radiator,
properly respond when the spark length is too large.
Small sparks are found more effective with the receiver uesd.
After a little experience it is possible to tell whether the
discharge is oscillatory or not. The effective sparks have a
smooth sound, whereas non-oscillatoy discharges give rise to
a peculiar cracked sound, and appear jagged in outline.

The wires of the primary coil are in connection with a
small storage cell through a tapping key. The coil, a small
storage cell and the key are enclosed in a tinned iron box. It
must be borne in mind that a magnetic disturbance is produced
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each time the primary circuit of the induction coil is made
or broken; a sudden variation of the magnetic field disturbs

Fig, 4. The Radiating box. one-fifth natural size.
the receiver. The iron box in which the coil is enclosed

screens the space outside from magnetic disturbance. On
one side of the box there is a narrow slit, through which the
stud of the press-key projects. In front of the box is the
radiator tube, which may be square or cylindrical. The
radiating apparatus used in the following experiments has
a‘square tube, one square inch in section. The apparatus
thus constructed is very portable. The one which I often
use is 7 inches in height, 6 inches in length, and 4 inches in
breadth. To obtain a flash of radiation, it is merely neces-
sary to press the key and then release it. The break is
made very sudden by an elastic spring.

The Spival Spring Receiver.—The receiving circuit consists
of a spiral spring coherer in series with a voltaic cell and
a dead-beat galvanometer of D’Arsonval type. An account
of this form of receiver has already been given (vide ** On the
Indices of Refraction of various substances for the Electric
Ray.” Proc. Roy. Soc., Vol. 59, p. 163). The receiver is
made linear by arranging bits of steel spiral springs side by
side, the sensitive surface being 3 m. m. broad and 2 c. m.
in length. An electrical current enters along the breadth
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of the top spiral and leaves by the lowest spiral, having to

traverse the intermediate spirals along the numerous points

of contact. The resistance of the receiving circuit is thus

almost entirely concentrated at the sensitive contact surface,

Fig 5. The Spiral Spring Coherer.
there being little useless short circuiting by the mass of the
conducting layer. When electric radiation is absorbed

by the sensitive surface, there is a sudden diminution of the

resistance, and the galvanometer in circuit is violently

deflected. By adjusting the electromotive force of the
circuit, the sensitiveness of the receiver may be increased to
any extent desirable. The receiver at each particular adjust-
ment, responds best to a definite range of vibration lying
within about an octave. The same receiver could, however,
be made to respond to a different range, by an appropriate
change of the electromotive force acting on the circuit.
Very careful adjustment of the E. M. F. of the circuit
is necessary to make the receiver respond at its best to
a particular range of electric vibration.

The Cylindvical Grating.—The source of radiation—the
spark gap—being a line, the curved diffraction grating is
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made cylindrical. The spark gap is always kept vertical ;
the grating is made of equi-distant metallic strips, which
are vertical and parallel. A piece of thin sheet ebonite
is bent in the shape of a portion of a cylinder and

Fig. 6, The Cylindrical Diffraction Grating.
kept in that shape by screwing against upper and
lower circular guide pieces of wood. Against the concave
side of the ebonite are stuck strips of rather thick tin-foil
at equal intervals. Five different gratings were thus made
with strips or spaces equal to 3 c.m.;2'5¢c.m.;2cm.;
1'5 c.m., and 1 c.m., respectively.

The diameter of the cylindrical grating is 100 c.m. It
would perhaps have been better to use a grating with a less
curvature, but it must be remembered that the intensity of
radiation is very feeble, and I was apprehensive of the receiver
failing to respond when placed at too great a distance. 1
find from the sensibility of the receiver used, that it would be
possible to increase the diameter of the cylinder to about
150 c.m., and this size I intend to use in the construction
of my next grating. The aperture of the grating is in

the following experiments reduced to the smallest practi-
cable limit.
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AcCcoUNT oF THE EXPERIMENTS.

The receiver being placed at a suitable position on the
focal curve, the radiator is moved about on'the same curve
till the diffracted rays falling on the receiver produce response
in the galvanometer. The procedure adopted is as follows.
The receiver 1is placed, say, at the centre of the grating
(0 =0°). The electric ray at first falls on the grating at a
large angle of incidence. ,A series of flashes of electric
radiation are now produced by manipulating the key, and
the angle of incidence gradually decreased till the receiver
suddenly responds. The angle of incidence corresponding
to the zero angle of diffraction is thus determined. The
receiver is then placed at a new position on the focal curve,
and the corresponding angle of incidence determined as
before. In this way a series of angles of incidence, with
their corresponding angles of diffraction, are found for each
grating.

It should be remarked here that numerous difficulties
were encountered in carrying out the experiments. The re-
flections from the walls of the room, from the table, &c., were
at first sources of considerable trouble. By taking special
care, I succeeded in~ eliminating these disturbances.
The radiating balls were placed about 1 c¢. m. inside
the square tube. This prevented the lateral waves acting
on the receiver. The receiver was provided with a guard
tube, which stopped all but the diffracted radiation
reaching the sensitive-surface. The insulated wires from
the ends of the receiver were protected by thick coatings
of tin-foil, and led to the galvanometer, which was placed at a
considerable distance. The cell and the galvanometer were
enclosed in a metallic case with a narrow slit for the passage
of light reflected from the galvanometer.

In spite of all these precautions, I was baffled for more
than six months by some unknown cause of disturbance,
which I could not for a long time account for. It was only
recently, when nearly convinced of the futality of further
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perseverance, that I discovered the usual mistake in supposing
tolerably thick sheets of tinned iron to be perfectly opaque
to electric radiation. The metal box which contains the
radiating apparatus, does transmit a small amount of radiation
through its walls, and if the receiver happens to be in a very
sensitive condition, it responds to the feeble transmitted
radiation. 1 then made a second metallic cover for the
radiating box, which precaution was found effective, provided
the receiver was not brought very close to the radiator.
The receiver is still affected if placed dmmediately above the
radiator tube, though two metallic sheets be intervening.
For this reason I have to postpone taking the reading
for minimum deviation till I had made a radiation-
proof box. A soft iron box (to prevent magnetic leakage),
enclosed in a second enclosure of thick copper, would, 1
expect, be found impervious to electric radiation,

With the second protective enclosure, all the difficulties
were practically removed. Asa test for the absence o1 all
disturbing causes, I observed whether the receiver remained
nnaffected when the grating was “off.” Thereis a further
test for the absence of external disturbances. The response,
if only due to the diffracted beam, depends on the position of
the radiatior on the focal curve. If this angle of incidence
is decreased, there should then be no action on the receiver.
I found the positions of the radiator on the focal curve pro-
ducing action on the receiver, to be well defined, and 1 ex-
perienced no further disturbance due to stray radiations.

The grating is fixed vertically on the table, so that its
centre is at the same height as that of the middle of
the receiving and radiating tubes. A small mirror is fixed
at the middle of the central strip. The observer, placing his
eye at the same height as that of the radiator, levels the

grating till the image of the eye is seen reflected by the
mirror.
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I first obtained an approximate value of the wave length
with a 2 c. m grating, and then took careful and systematic
readings with the different gratings. DBy different gratings
is meant the same curved piece of ebonite, on which strips
of ditferent breadths were successively applied. The grating
was found fairly adjusted, and the readings taken on the right
side of the grating agreed well with the corresponding ones
on the left side. I did not, therefore, think it necessary to
take double readings, but took the various readings alternately
on the right and on the left side. In one case only I
found the grating on one side giving slightly better
reading than the other. When the incident angle is
too oblique, the diffracted image is not sharp, and I there-
fore did not extend the reading above 40° of incidence.
Spectra of the first order only were observed. The response
in the receiving circuit was fairly strong, when 1 c. m or 1°5
c. m. grating was used. But a 2 c. m. grating gave stronger
indications. With 2'5 and 3 c. m. gratings the definition of
the spectrum was beyond anything I couldexpect. The
diffracted images were very sharply defined. For example,
when the receiver was kept fixed, and the angle of incidence
gradually varied, there was an abrupt and strong response
produced in the receiving circuit, as soon as the angle of inci-
dence attained the proper value A slight variation of this
angle, even of less than quarter of a degree, produced dis-
placement of the diffracted image, and there was then no fur-
ther action on the receiver. Had my graduated circle per-
mitted it, I could have got more accurate readings. The
radial arms carrying the receiver and radiator were of too
primitive a design to make it worth while to attempt greater
accuracy. I give below the readings of the angles of incidence
and the corresponding angles of diffraction obtained with the
different gratings, and the wave length deduced from them.
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) GRATING A.—BREADTH OF STRIP=1 C.in.
’ 0 A Mean A for A,
J
38° 18° 1°849
35° 20" 1'831
° . 1'843
37 I9 1-854
3875 17" 1'837
GRATING B.—BREADTH OF STRrIP = I:CI]_—A
7 0 A Mean for B.
38° o 1-847 -
26° 10° 1'836
- 1844
28°5 1'849
GRATING C.—BREADTH OF STRIP =2 c.m,
1 0 Mean for C.
27°5° o’ 1-846
22° 5 1'847
1849
20° 7° 1'855
GRATING D.—BREADTH OF STRIP=2'5 C.m.
) 6 A Mean for D.
21'5° o’ 1-832
20°c° —n° 1'852
9°'5 7 1845
33" —10° 1854
340 —1I I° 1'84.1




14 Determination of the wave length

GRATING E.—DBREADTH OF STRIP= 3 c.m.

z 0 A Mean for E.
18° o' 1854
23'25° —5 1-845 08
1'84
255" —° 1'851
31° —12° 1'843

It would thus be seen that the different values of
wave length obtained from the above experiments are very
concordant, the mean value being 1-846 c.m.

I then carefully removed the electrical vibrator and
measured approximately the size of the sparking Dballs.
The radiator, it must be remembered, was placed vertically,
inside a square tube, each of whose side is 2'5 c.m. The
radiator was about 1 c.m. inside from the free end of the
tube. -

The diameter of the central ball= +78 c.m.
” each side bead = -3 ,,

Distance between the outersurfaces of thebeads =15 c.m.
) ) inner (spatking) surfaces ,, = g9 ,,

The wave length, 1:84, is almost exactly equal to twice
the distance between the sparking surfaces of the beads.
Without further experiments with different sized radiators,
it is difficult to say whether the above simple relation
is accidental or not. The following rough determinations
made with a second radiator may be of same interest in
connection with the above. I took off the central sphere
from the radiator used in the last experiment, and substituted
a larger ball. The distance between the inner sparking
surfaces is then 1°2 c.m.
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BREADTH OF STRIP=3 c.m.

? 6 A Mean
23° o’ 2'34
29° —5° 2°38
2°36
345 —10° 2:36

The wave length found is approximately equal to
2.36 c.m., and twice the distance between the sparking
surfaces is 2°40 c.m.

Conclusion.—The experiments described above seem to
prove that the diffracted spectrum is not continuous, but linear.
The radiation is mono-chromatic, and gives rise to bright
line spectrum. The method of determining the wave length
of electric radiation by diffraction grating is seen to
give results which are concordant. The determinations are
not affected by the periodicity ot the receiving circuit,
the receiver being simply used as a radioscope. With a
better mounting and a finely graduated circle, it would be
possi ble to obtain results with a far greater degree of accuracy.
I hope to send in a future communication the results
obtained with a better form of apparatus, with which I
intend to study the relation of the wave length with
the size of the radiator, and the influence of the enclosing
tube on the wave length. 1 shall at the same time sen
an account of transmission gratings.

PuysicaL LABORATORY,
PRrESIDENCY COLLEGE, CALCUTTA,
The 8th May, 1896.
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. Endorsement from the Fina{eclal
Department ¥m.of this Govermnment ‘/
No. 1167-F dated the 17th February, 1914, and e ol vecarptif L o o

enclosure.

Copy forwarded to the Director of Public Instruction,

Bengal, for information. //

By order of the Gbvernment in Council.

Calcutta.
General Department
DRI _ Under=-Secretary to the Government of Bengal.
“T - -
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No. 11467-F
Government of Bengal.
Financial Department.

Finance Branch.

Dated the 17th Februury 1914.

The undermentioned document is forwarded to the
General (Education) Department for information and for
communication to the Director of Public Instruction for
information and necessary action.

By order of the Governor in Council.
sd/-S. K. Sawday,

Under -Secy.to the Govt,of
nengale.

List of papers accompanying.

Copy of letter from the Governument of India, Finance

Department No. 250F, dated the 10th February 1314.
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No. 280-F
Governmnet of India.

Finance Department

Dated Delhi, the 10th February 1914.

From
E. M. Cook, F8q., I. C. S.,
Under=-Secretary to the Government of India.
To
The Secretary to the Government of Bengal,
Financial Department.
Sir

I am directed to refer to the letter cited in <

Letter from the Government of India in the Education

Department to the address ofzhe-addrems Of the Secree ; margin and to

tary to the Govt. of Bengal, General (Education)

Department, No. 165, dated the 26th January 1914. { state that the

B N o o N N N N N N A E N ET R eETY YT AN T AN T AUNDID LNAABIATB AT A BNV D IIS S

Government of India sanction an assignment of Rs. 9,000/- @4 year

for three years from Imperial to the Provincial revenues of Bengal

through the Land Revenue head with effect from the Financial
year 1914-1915, to meet the expenditure in connection with the
grant of further facilities for scientific research to Dr.

J. C. Bose, C. S. I., C. I. E., Professor of Sciencekat the

Presidency College, Calcutta.

I have etc.,
sd/- E. ¥N. Cock,

Under-Secretary.

Copy, with a copy of the letter replied to forwarded
to the Comptroller and Auditor General and the Accountant
General, Bengal, (in continuation of endorsement No.61-E.B.,

dated the 15th January 1914).

T,
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communications
o Qovernment should
give the Number, Date,
#nd  Subject of any
previous  Correspond-
ence, and be addressed
to the Secretary of the
Depariment concerned.

GOVERNMENT OF BENGAL., /}'

G.eneral

The Fon'ble Mr. ¥. F. Samman, I. C. S.,

Secretary to the Government of Bengal,

. Director of Public Insetruction, Bengal.

SIR,

I am dirscted to forward for your information
the accompanying copy of a lsttsr from the Government of
India Department of Education, No.l65 dated the 26th
January 1914 and enclosures, sanctioning the gr-nt from
Imperial revenues of a sum of Rs.9,000/- a year, to Dr.

J. C. Boge, Profecsar, Pregidency Collags for a period of
thres ysare in the firet instance, with effsct from the
financial year 1914-1915. I am also to convey the sanction
of this Government to a similar grant of Rs.9,000/=- a yeur
to Dr. Bose from gprovincial revsnues.
2. I am to gy that Dr Bose is permitted to draw
on the lst April 1914 a sum of Rs.9,000/- being half of the
total grant of Rs.13,000/-. A further commnication will
be made reg:rding the nature of the audit and dishureemente
of the remainder of the grant.
3. The expenditure of Rs.9,000/- will be met from
the provision mude for the puryose in next year®s Fducation
Budget.

4.

B. 8. Press—24.10.1913—1040F—1,000~8, (. R.



No. 1654
Government of India,
Department of Education.

( Education ).

Delhi, the 26th January 1914

mrom
the Hon'ble Mr, H. Sharp, C. I. E
Toint Secretary to the fovermment of India,
To
mhe Secretary to the Government of Bengal,
General (Education) Department.
Sir,

In continuation of this Department letter No. 2134,

dated the 5th November 1913, I am directed to forward, for the

information of the Governor in Council, a copy of the despatches

To the Secretary of State No. 318-Finance, :
dated the 30th October 1913. :

From the Secretary of State No.,316-Public,
dsted the 26th Decembher 1913.

.
H
P L L T L L L T R

noted in the margin,
regarding the grant
of further facilities

for scientific

research to Dr, 7, C. Bose, C,S.I., C.I.E., Professor of Science

at the Presidency College, Calcutta.

2. I am to convey the sanction of the Government of India

to the grant from Imperial revenues for the purpose of a sum of

r8. 9,000 a year, for a period of three years in the first

instance, with effect from the financial year 1914-15.

I have &c.,

Sd/- H. Sharp,

Joint Secretary to the fovernment of India,

-29-1-1914.



4.

I am to ask that Dr. 3ose may be infarmed accordingly.

B.lT.S.
31-3-14.

I have the honour to be,
gir,

Your most obedisnt servant,

Secrsetary to the Government of Bengal.
26-3-14.



No.318 of 1913.
Government of India.
Finance Department.

Salaries, Establisnments, Etc.,
To

THE MNOST HONOURABLE THE MARQUESS OF CREWE, K.G.,

His Majesty's Secretary of State for

Indila.

Simla, the 30th October 1913.
My Tord Marquess,

We have the honour to address you regarding a proposal
to place certain further facilities for research at the disposal
of Dr. Jagadish Chandra Bose, C.S.I., C.I1.®., Profesaosr of
Science at the Presidency College, Calcutta.

2. The proposal is fully explained in latter No.1274-T.G.

dated the 14th July 1913, from the Government of Bengal. 1t
will be observed that Dr. Bome already draws a scholarship of
R8.2,000 a year and an annual subsidy of Rs.2,500 for the prose-

cution of his scientific studies. He now asks for Rs.24,000 a

year in addition, with a view to prosecuting his researches into
the sensitization of plants. The Bengal Government conslder

that a sum of Rs.18,000 a year might probweds” be utilized by the
professor in this work, and suggest that the Government of Indila
should contribute Rs.9,000 a year towards this sum. The grant
is requested for a period of five yeurs.

3. Dr. Bose is distinguished as a man of science. We do

not think that, as suggested in the letter from the Government
of Bengal, Dr. Bose's expariments are likely %to produce Teeulte
of practica)] value to Indian agriculture; bdbut from the pd.nt
of view of ressarch purs and simple, we conslder that Dr.
Bose's labours should receive the support of the Btate. We
are accordingly prepared t» sanction from the speclal grants
from Imperial revenues faor edygcitional purposes, a sum of
Re.9,000 a year for a period of three years, %o be continue

for a further period should the results of Dr. Bose's exper

ments merit such a course. The Government of Bengal would

contrim



contribute a like amount from provincial revenues at their
disposal.

4. The expsnditure cannot be said to be devoted to an
object within the ordinary work of administration; and under
rule III (1) of our Audit Resolution No.368-Gl. (E.A.) of the

15th March 1913 we deem it right to submit the matter for Your
Lordship's orders.

We have the honour to be,
My Lord Marquess,
Your Lordship's most obedient, kmlka

humbls servants.

Sd/- R. W. Carlyla.
Sd/- Harcourt Butler,

Sda/- S. A. Imanm.
8d/- W. H. Clark.

Sa/- R. H. Craddock.

Sda/- W. S. Meyer.
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OTES A4D 0iDERS—zonimued, Page //

‘ Genarul Depurtment.

g nr. Roselas heoretofore drawn two allow-

y: ;55: ] ; ances in addition vo him pay as Professor,Presi-
d.ngy Coll a.

(1) R 2,000 a yeur us a Reseuarch scholarship
waiciy was definitely granled Lo nim as 4 meuns to
enuble aim to tres himself trum pergunal tinancial
dif.iculiies and to devole himself sxclusively to

i nis soisntific wnarsuitvs.

(2) R:2,000 a y=ar for the prosscution of
scienlific researu@% at tne Treasidencs Collese. 1In

this grant the (Qovi. oY Hen:al detinitely

3.ated 1n tiaeir levter No. 103 T=(.,dated 1=-6=1396
tnat 4 detalled aczounc should be sibwitied annuale-
17 vo the M. @, 1. tarouch the Priacipal ,Presidency
College.

The 5. ot 3. aud rccenily sunctionea a rniew
grant of . 16,)00.
It is not cleur from the corcrespondence wustner
thig lest grant is in wddition to Lhe two graunts
mentiuned mbove or whether it includes bothror
eitner ot them. I tzake il. thut the absence of any

stutewent Lo the contrary mey be regarced to mean

that the grunt is nn additional one. T wmhy however
rewnck that the bugget provision mude for the cur-
ren. yeur beliep tnin interpretation.

The point hus been rzised as Lo Lhie procedure

whicih should be wdopted witn regard to lne renuer-

ing of accounts in respect of the grant of i 1c¢,000

Board’s Office Form No. 104. and
TApproved in letter Mo 233B.,d.
Alipore (N. C.) J. Preas—A 474—23-3-1912 —8873—4.00,000



N

and the auait thereof. I wn of opinion inut Llhe
expenditure ot the grant snould be subjected toO
sudil by the A.G.B. in alil its details. Wnetu=r

the nccounts should be submit ed through my office

or direct to the A.C.B. 18 & winor consiaeration

but it seems to, that it would tend towards exped!?
tion if the accounts were submitted to tus A.G.T.
direct. The check which my office can =2xerclise is
but @& formal one and it is the A.G. after all wuo |
must decide when und in wnai precise torm the ag-
count is to b2 submmitied and now its audit is lo bq
underiaken. It may be dzsirable for instance Lo

ask Nr. Rose Lo draw up a budyst under turee wuin
heads

(1) Salaries.

(2) Rent, buildings and purchase and elabor,

dion of apnaratus.

Contingenc.es.

Rut as I ey above tiie mavier is one in wiicrl
the A.G.™. 18 the begl officer td advise. The
tion as to the iniarvala at which accounts shoul
be submitted by Nr. %Wosz is =z1lso one which shou)
be left to the A.0.B. to detarmine. I qui e,aé}lkﬁj
that the procedure should be so desigiaed us -to
hamper Nr. Po8e as lit.le as possible but I ma .

competent Lo advise how the ascounts procedurs .

to be applied or relaxsd to =ffect tnis consu.ang

tion.

I do not s=e any point in laying down tuai

Board’s Offico Form No. 104. acoouanks

“Approved in letter Mo 236B., d. 13-8-02.]
Alipore (N. C.) J. Prems—A



NOTES AND ORDERS—ssrtinued, Page /3

accounts renderead dY Do, ousa for tals grant suoul

be submittec throdgh the Pr.oancipal, Pregidecuncy Col=

| lege. It i3 unnecessary ana circultous. I under=
| atencg Nr. Rouse hiuwself desiras Lo deel direct with
the ».c.7., wnd I c=nnot help thinking that this
would be the best courze,
recards tho statement made by the

in his v.0. 1l:tl~r wilhout 'Jo. du.ed 26th webruury
that the accounl of the Re 2, N0 grant never reaches
nls office =g in his onminion,i1t should,l wray point
out that A.G. is srparently unswere thal the accounts

wfter counterzignature by tne D.P. T regularly
gubmitted for his serddiny and that i{ was in accord:
&nc tith the directions of his orfice in nis oftice
endorecmert "o. n/0ldb,deled 16-4-1J)14 that the
sabmriasion to him of Dr. Tose's acro.ntes was dis-

continued.

Sd. W. W.E

Board's Office Form No. 104.
{Approved in letter MNo 23¢B., d. 19-8-09.}
Alipore (N. C.) J. Pross—A 474—33-0-1918—8838—4.00.000




NOTES AND ORDERS— continued, Page /%

—

Notes from page 19 may be read. I do not
think the General Department's view can bhe
auccapted; Dr. Bome asked for 24,000/- in eadditiom
to his grantg of Re2,500/-, but it was &ll for
the same work, In addressing India this Govt.
said"it is considered that & sum of Re18,000/-

a year might be profitably utilised by the
Professor in his work‘;and I take it that must
be read s meaning that the 18,000/- includes
ths existing 2,500/-,

Morsover when z grant of Re2,500/- is
increzssd to one of Re18,000/- this is certainly
placing further faciliitiss for ressarcha gt
Dr. Bose'!s disposal and Secy. of State's
despatch does not therefore justify ths argumsnt
that the 18,000/- is in zddition to the 2,500/-
2. As to reappropriation for 9,000/- Edu-
cation Department shouid suggest a reappropria~
tion in their own budget.

Sd: E. V.
31.%.14.

The question is not free from difficuily.

Tha 2,500/~ was originaily granted for researches
at the Presidency Collsgs and it was suggested
that ths students would take part in these,-
the present grant is of & different nature,
But the letter of this Govt, to India certainiy
saam tu M3 to hear only the interpretation that
the 18,000/- is an amplification of the 2,500/-
and not an addition., The letter of the CGovt,

is more doubtful and would seem to

Aliporel(N. C.) J. Press—A 474—33.8-1913— 38’ 2—4,00,000




f NOTES AND ORDERS—continued .

&
yean thet the 18,000/~ in in addition, and the
A, G, appears inclined to accept this. The Fdu-
cation Departmant wils hawva to¢ Tind I - mumsy by o

<

anuryoriation, .
Sd: H.L.S. 9/8,

We may ask the D,P.I, if he can mest the
balanca of the grant in the current year by re-
apuropriation ( u rapiy to the A, G., B. is pending
vide his reminders Mo. B,T/82 A duted 12th June 1914
and Bt.82/B dated the 10th July 1914,

Sd: H.G.D.
14.8'14.

Secy.
Financial Secy's note ohuve, Aviarantiiy h

asrssas to tlo giviag of 18,000/- in addition to
2’500/; if ths money can bhe found by re-upsropriatisn,

8d: R.B.S,

16,8,14,

Consuit D.P.I, as vronossd,

Sd: ¥, F. ®

17.8.14,




/

NOTES AND ORDERS- continued. Qage

’ ! Under Seoretary, General Dept.
As I 4id not altogether under-
| stand the Financial Secretary's note above
I went and spoke to him about it.

f 2. The following provisions are
f made in the budget -
i Crant to Dr.J.C.Bose for Rs
Bcientifio Researoh 9,000
Scholarship to Dr.J.C.Bose 2,000
11,000

I understand that we are now asked to pro
| vide (1) a sum of Rs9,000 whioh represents
the oontribution twards whioh the Govern
ment of india have undertaken to pay
towards the grant of Lsl8,000. 1 gather
that we should prowide this by reappropria-
tion from the current year's budget and‘m%zr
ask for its re-allotment next year 1.01(1n
the dbudget for 1915-16 we should provide

for &
l Hs18,000 being the grant of next financial
poar plus Rs9,000 being the re-grant
India‘'s contribution paid out of the Eduoa-

tion Budget for this year.
3. As regards the sum of Rs2,500 I

understand that the Fimancial Becretary is
not sure wh ether the sanctioning autho-
rities is to sanotion this amount in addi-
j tion to the Rsl8,000. He thinks that
before we suggest how this amount ahould
be found by rebappropriation, the A.G.B.

_Bond'l Office Form No. 104.
LA‘pproved in letter MNo. 336B., d. 13-8-03]
A lipore (N, C.) J. Press—A 474—33-8-1913— 38 2— 4,00,600



MOTES AND ORDCARS--continued .
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&
should be asked whether he interprets the t
orders as sanctioning the continuance of the \
grant of Rs2,5600 in addition to the grant of
Rsl8,000 or whether he regards the grant of

Rs2,600 as inocluded in the grant of 1s18,000.

18-8~14




NOTES AND ORDERS- continued, Page

eri

Please see Secy's note at A in page 26 of note

and that of the Fincl. Secy. at B in page 29. Ve
may no¥ consalt the A.BE. B. tinm fﬁe Fincl. Dept.

whether he accepts that Rs.18,000/- sanctioned by the

S &8 Bde despatch No.316, dated 12-1-14, is in addi-

tion to the grant of Rs.2,500.

From Or. J.C. Base dated the 31st July 1914.

f The question.as—ZQ whether Dr. Bose will have to
render an account of the sum placed at his disposal
has not ye* been finally disposed of. Dr. Bose's

‘ letter may be filed.

Sd.
21-8-14

Sy. D.P.I.'s note above. A.G.B. may be
v

consulted (through finel.) as proposed.
) R.
sd. H.F.S.
21-8-14

May be sent to the A.G. as desewridded by the

General Dept.

Sd. E.M.
27-8-14

[ I consider that the grant of Rs.18,000/= sanc-

tioned by the Secretary of State is in addition to

|

i

' | the grant of Rs.2,500/- previously granted to Dr.
: Bose, and that tne latter grant still continues.

Sd.
B-9-14.
Notes from page 28 will recall the case. This

may now be returned to the General Dept.

|

[ Sd. E.M.

Board’s Office Form No. 104. #-9-14.
[A‘pproved in letter No. 236B., d. 13-3-02]

lipore (N._C.) J. Press—A 474—33-8-1913— 38 3 4 ¢y, 000
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Page NOTES AND ORDERS—continued

The case may now be sen*t %to D.T.I. to suggest
re-appropriation for the following swums during \
the current year. l

Rs. 9,000/-, balance of the grant of Rs.18,00f/¥
sanztioned by *tne Govt. of India and Rs. 2, 500/~ ;
sanctioned by tnis Govk., in G.0. ¥o.159 T.G. of *h
1t June 1896 a total of Rs.11,500/-. The question
as ta whetner the D.P.I, should be permitted to
provide for a regrant of Rs.9,000/- as proposed in' D.
page 30 of‘;otes may be referred to the Fincl. Dep

—_—

Strisctly speaking the Education Dept. is entitled

to a refund of this amount as the corresponding E
Imperial grant has not been provided in the current
year's budget and the deficit in the expenditure

is going to be met from provincial revenues.

Sdl
7-9-14

D.P.1I.

Re-appropriation may now be

suggested. !

Sd.
7-9-14,

The re-appropriation statement is being

forwarded through A.G.3B.

Sd. W.C.W.
8-9-14
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/’//5 GOVERNMENT OF BENGAL.

T tence o e agipern GEYERAL DEPARTMENT
cto the Secretury of the
Department concerned. Tduc at 1on BRANcH
No.-
FroM
R. 2. Steele, Fsquire, I.C.S., i}
Under-Secretary to the Government of Bengal, ‘
- THE. Directar of Puhlie Instruction, Bengal.
j FileNc
- et
{Neint
Calcutta |, the _M_MQLIQI
: p e
. i Sm,
o o" | tter
I am directed to refer to this Department lette

¥0.1530 dated the 31st March 1914, regarding the grant to
Dr., J.C.Bose, Professor in the Presidency College, of a
sum of Rs.18 OOO/L a year for a period of 3 years commen-

cing from the year 1914-1915 for the prosecution of

'

]

3
scientific researches and to say that pending the 1ntroduc-1

tion of any new arrangements which may be made in the ;
future Dr. Bose should furnish accounts of expenditure
from the grant to the Accountant-General, Bengal, direct
for purposes of audit. I am to request that he may be
informed accordingly.
I have the honour to be,
Sir,
Your most obedient servant,

YA

Under-Secretary to the Govt. of Bengal.

H. Chilsld‘;urf- B. 8, Press—16-12-1914—1491F—2,000—B, B, 8
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