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from that given by the inverse square law.
Of late, A. C. Banerjee (Phil. Mag., 9,
273,.1930) has extended Wentzel's wave
mechanical method by taking a polarisation
force varying as 1/r* and has obtained a
formula which only partially agrees with
Bieler's experimental values for Aluminium
and Magnesium. This formula, it may also
be remarked, fails to explain the very high
values of scattering for the lighter elements,
e.g., Carbon, Boron and Beryllium as
recently observed by Chadwick (Proec. Royal
Society, 134, 154-170, 1931). Very recently
Taylor (Proc. Royal SomcM/, 136, 605, 1932)
has also given a theory of seattenng by
Hydrogen a,nd Helium. But as he himself
admits, his method is not applicable to
elements other than the above.

In a paper which is in progress I have
derived on the basis of a polarisation force
varying as 1/»°, the following formula :—
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It is in good agreement even with the
‘recent experiment of Chadwick as is evident
from the figure where the curves obtained
from the above formula are drawn conti-
nuous.

K. KX
Serampore College,
Serampore, Bengal, India,
Nowmbm , 1932.

MUn HERJEE.

The Water Resistance of Shellac.
.THE water resistance of a shellac varnish
fium is not good and detracts from its value
for certain uses. The possibility of improv-
ing this property has been examined in this
laboratory.

Amongst the works previously published
on this subject that of Paisley (J. Ind. Eng.
Chem., 24, 2, 163) is of importance. He
describes the marked improvement in the
water 1esistance of ‘‘bleached shellac™
varnish films produced by inclusion of 109,
tricresyl phosphate. Repetition of this work
with pure “unbleached’ shellac has shown,
however, that the effect of tricresyl phos-
phate on this type of varnish is small. No
improvement was found in the liability to
flushing and the amount of water absorbed ;
although the cracking produced by rapidly
drying the film was considerably less in the
plasticised film.

Marked improvement in water resistance
of baked shellac films has been observed and
optimum conditions of time and temperature
investigated.

The effect of such modificavion as addition
of plasticiser and baking on other properties
of shellac films has also been examined.

It is hoped that a paper describing this
work will shortly be published.

R. W. ArpIs.
M. RANGASWAMI.
Indian Liac Research Institute,
Namkuin,
October 28th, 1932.

Application of the Thermionic Valve to the
Measurement of Battery Resistance.

In Mance's method for the measurement of
battery resistance the current that passes
through the galvanometer all the time pro-
duces a deflection right off the scale. Various
suggestions, such as the use of a controlling
magnet, an auxiliary current, a differential
galvanometer, ete., have been made to get
over the difficulty. In Lodge’s modification
of the method a condenser is used in series
with a ballistic galvanometer. In the follow-
ing notes is described an arrangement in
which & thermionic valve is used to avoid
the difficulty stated above.

The details of the arrangement are indi-
cated in the following diagram :—

P, Q and R are the three arms of a Wheat-
stone’s bridge, X is the cell of which the

resistance is to be measured. K is a make-
and-break key. T is a thermionic valve,
the valve used being one of Marconi type
D.E.3. V and N are voltmeter and rheostat
to regulate the filament current. G is any
ordmary galvanometer There are two aceu-
mulators in the filament circuit a,rd one in

the galvanometer circuit.

When the circuit is completed (K remain-
ing open) the 1:_;1131&1 current which passes



