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absent. Messrs. Takamine and Kokubu found a 
slight second order displacement of the central 
components of the Hy line in a field of I3o kilovolts. 
Both formul<e give for this displacement practically 
the same value of o·3 A.U. in the right direction 
(while the absolute value of 0·3 A.U. seems of the 
right order of magnitude, but somewhat smaller than 
the observed shift), so that the additional terms do 
not permit us to distinguish in favour of either theory. 

Most interesting are the new intensity formul<e
comparatively simple closed expressions. It is known 
that in the old theory the correspondence principle 
was not sufficient to account for the intensities 
completely and that certain orbits (n3 = o) had to be 
eliminated by a special ruling prohibiting the electron 
from falling into the nucleus. Such a dualism is 
not necessary in the new theory ; the state n 3 = o 
simply does not occur, and there is no need of any 
artificial restriction. So far, only the intensities of 
the p-components have been calculated. Comparing 
the calculated values with Stark's observations, the 
writer found the same situation which was stated by 
H. N. Russel in his work on intensities of multiplets 
(NATURE, us, 835, I925). The values estimated by 
observers agree, not with the calculated intensities, 
but with their square roots, i .e. with the absolute 
values of the amplitudes . Allowing for this, the 
agreement is fair, as appears from the following 
tables; 

Ha line. Hllline. 
z. Obs. Calc. Amp!. z. Obs. Calc. Amp!. 

2 o·8 0 I·4 0 
3 I•I I•I 2 I·2 I·8 
4 I·2 I·3 6 4'8 4'8 

8 g·I 8·3 
IO II·5 g·g 

Ho line. Hy line. 
0 0 0 2 I·6 I·6 
4 I o·8 5 I·S I·J 
8 I·2 o·8 8 I I 

12 r·s I•J 12 2·0 2'2 
r6 I·2 r·2 rs 7'2 6·2 
24 2·8 6·1 r8 ro·8 g·8 
28 7'2 6·? 

We can say that the new theory based on Schroe
dinger's ideas accounts for the Stark effect at least 
as well as the old one. PAUL S. EPSTEIN. 

California Institute of Technology, 
Pasadena, California, 

July 24. 

Atomic Volumes of Carbon and Hydrogen. 

PROF. INGOLD has introduced an important modi
fication of Baeyer's strain theory, which brings the 
calculated ring strains into closer agreement with 
the thermal data of the cycloparaffins and with the 
general chemistry of the formation and decomposi
tiqn of this series of saturated hydrocarbons (Trans. 
Chem. Soc., ng, 305, I92I). He has pointed out 
that the carbon atoms in a cycloparaffin are secondary 
and, by assuming that the carbon atoms attached to 
the central one occupy more of the surrounding space 
than the two hydrogen atoms, has calculated the 
angle (II5·3°) between the carbon to carbon valencies 
from the atomic volumes of carbon and hydrogen. 

Objection may, however, be taken both to the 
method of calculation and to the values (Traube's) 
employed for the atomic volumes. In deducing the 
equation for the angle it is assumed that the two 
spheres representing the attached carbon atoms and 
the two spheres representing the hydrogen atoms are 
in mutual contact. This assumes either that the 
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central carbon atom has a very much smaller volume 
than the carbon atoms united with it, or that the 
domains of the atoms are far from mutually exclusive. 
Neither of these assumptions appears to be in harmony 
with the main thesis that the value of the angle is 
determined by the volumes of the attached groups. 
It is possible, having determined the angle by this 
arrangement, to allow the small internal carbon 
sphere to assume its normal size without altering the 
angle, but, since the four attached spheres would 
then be moved through unequal distances, it is 
difficult to see how the arrangement then obtained 
depends directly on the volumes of the surrounding 
atoms. 

Now the two spheres representing the attached 
carbon atoms and those representing two hydrogen 
atoms may be placed in contact with a sphere, repre
senting the central carbon atom, in such a wav that 
the inner tangents from the centre of the central 
sphere to each pair of adjacent spheres (in the plane 
through their centres) make equal angles. In such 
an arrangement allowance for the different atomic 
volumes of carbon and hydrogen is made directly, 
and, if the atomic volumes of carbon and hydrogen 
are taken as 4; I, it can be shown that the angle of 
the carbon to carbon valencies is II6° 34'. It would 
appear from recent investigations that the ratio 4 ; r 
is a better measure of the atomic volumes which Prot 
Ingold employed. W. F. SHORT. 

University College, 
Auckland, New Zealand, 

June 21. 

A Glaciated Ochreous Flint from Cromer. 
DuRING a recent visit to Cromer I found upon the 

foreshore site there, a flint of pyramidal form, and 
typical ochreous colouration. The more or less fiat 
base of the pyramid is extensively glaciated (Fig. r), 

FIG. I.-Glaciated surface of an ocl1reous flint found upon the foreshore 
site at Cromer. Half natural size. 

and the stri<e were obviously imposed after the flint 
was patinated. The ochreous specimens from Cromer 
are, as a rule, remarkably free from striation, but it 
is evident that this particular flint was exposed to the 
effects of moving ice-possibly of the second glacial 
epoch of East Anglia. In any case the specimen is, 
without doubt, glaciated, and its discovery affords 
final proof of the great antiquity of the ochreous flints 
found upon the Cromer foreshore . 

J. REID Mom. 
One House, Ipswich. 
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