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Influence of a Magnetic Field on the Viscosity of 
Para-Azoxyanisol 

IT is known that a magnetic field has an influence 
on the orientation of the molecules in anisotropic 
liquids'. As it seems probable that the coefficient 
of viscosity of these substances will depend on 
whether, and in which direction, the molecules are 
orientated, a magnetic field may be expected to 
influence the value of the viscosity coefficient. The 
first experiments on this subject were made by M. W. 
Neufeld•, who investigated the influence of a mag
netic field on the velocity of flow of anisotropic 
liquids (p-azoxyanisol and anizaldazin) through a 
capillary tube. But, as is well known, in a layer of 
anisotropic liquid so thin as that in the capillaries 
used by Neufeld (diameter 0·09 mm.), the action 
of the field may be impeded by the directive action 
of the walls. Consequently, Neufeld's experiments 
cannot be regarded as definitive. 

In order to examine the question further, I applied 
a method in which thicker layers of liquid were in 
motion, and the surface of friction was a plane, 
so that it was possible to introduce a magnetic field 
perpendicular to this plane . This method is somewhat 
similar to that used by Quincke3 for m easurements 
of the influence of an electric field on the viscosity of 
liquids. 

On one side of the beam of an analytical balance, 
a glass plate, 48 mm. x 24 mm. x 0·8 mm., was 
hung in a vertical plane. The plate was immersed 
in the liquid under investigation, the liquid being in 
a vessel having two parallel walls 6 mm. apart. The 
vessel was placed in a thermostat between the poles 
of an electro-magnet. Thus the plate could oscillate 
vertically in its own plane. The period of the oscilla
tions was about 5 sec. ; the maximum amplitude 
was 0·5 em. The damping of such oscillations 
depends upon the viscosity of the liquid in which 
the plate is immersed. So far, the influence of the 
density of the liquid on the damping has been neg
lected. The apparatus was calibrated with sugar 
solutions, and then the measurements with p· 
azoxyanisol were made. Its temperature was 125° C. 
(anisotropic-liquid phase). The damping of the 
oscillations of the plate was measured without and 
with the magnetic field (2,400 gauss) perpendicular 
to the plate. The experiments have shown a rather 
unexpectedly great influence of the magnetic field 
on damping. From the values of the logarithmic 
decrements, the viscosity coefficients were determined, 
and it has been found that the viscosity in the mag
netic field is about 3 ·5 times greater than without 
the field. This effect disappears completely after 
the transition to the isotropic-liquid phase (at a 
temperature of 135° C). 

The experiments are being continued in order to 
examine how far this effect depends on temperature 
as well as on the direction of magnetic field. Other 
substances in their anisotropic-liquid phase are now 
also under investigation, and the results· will be 
published shortly. 

I wish to express my best thanks to Prof. M. 
Jezewski for his helpful interest in these experiments. 
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Philosophy and Modern Science 
WHEN Dr. Dawes Hicks wrote in his first letter 1 

of "that which is sensed", I could not be sure whether 
he meant an external object, a light wave, or a 
Russellian sense-datum; but it appears from his 
further letter• that he meant none of them, but 
something much more like what I call a sensation. 
The patch of colour and my awareness of it seem to 
me to form an inseparable whole ; I cannot imagine 
either without the other, and in any event it is only 
sensations which we are aware of that can form any 
basis of knowledge, and therefore that are relevant 
for my purpose. I do not deny the mental component 
in a sensation, but I do say that the recognition of 
physical and mental components in its structure is 
the result of inference and not a direct observation. 
Of course I agree fully that discrimination and com
parison follow immediately on sensation ; their 
nature is what I am trying to elucidate . 

The word "universals" was not introduced by me, 
but by Dr. Hicks in a definition of "concept" that 
I do not accept ; and the statement that numbers 
are not existents implies a restriction on the meaning 
of "existence", about the utility of which there might 
be a good deal of argument. In Dr. Hicks's sense I 
am prepared to admit that Neptune may be neither 
a universal nor a concept ; but that does not affect 
the fact that it is a concept in mine. I n ever said 
that an object was a generalisation or an idea of a 
class of objects ; it is a term in a general law or laws 
that serve to summarise and predict sensations, and 
such a term is what I have called a concept. I am 
certainly not the first to use the word in that sense, 
and I know no other in common use that would 
express the same meaning. 

Perhaps I should explain again that I am not 
discussing the correctness of any opinion about the 
nature of the external world or of the mind. I am 
discussing the nature of the foundations of empirical 
knowledge, including inference. My objection to most 
of the theories of science propounded both by 
physicists and by philosophers is that they postulate 
from the start a degree of knowledge that cannot 
possibly be primitive ; they begin at the middle or 
the end instead of the beginning, and thereby fail 
to come to grips with the fundamenta l problems. 
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HAROLD JEFFREYS. 

Phonemes 

AT the recent International Congress of Phonetic 
Sciences, many of the papers contained discussions of 
'phonemes' and 'phonology'. There were nearly as 
many definitions of a phoneme as there were papers, 
and nobody seemed to have any clear idea of what 
was meant by the term. The hope was expressed that 
perhaps the psychologists might be able to discover 
what a phoneme is. At the Congress dinner, one 
speaker compared the hunting of the phoneme to 
the hunting of the snark-with the difference that at 
least there was a snark. Apparently the phoneme was 
smiled out of existence. This, however, was not the 
fault of the phoneme, but of the hunters who failed to 
find it. The nature of language shows that phonemes 
do exist, and the successful study of language requires 
that they shall be found. 
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