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This combined impulse voltage and ecurrent
generator or lightning-stroke generator simulates in
effect the dielectric and dynamic stresses imposed on
wood poles, insulator strings, electrical apparatus, etc.,
much the same as these occur from natural lightning.
As an example of the destructive effect of the labora-
tory tests, full-sized wood poles—exactly identical
with the poles employed in the distribution of
electricity—have been split lengthwise by one or
two discharges of the lightning-stroke generator.
The resemblance of the poles split in the laboratory
to those split by natural lightning is markedly close.
Other interesting tests with the lightning-stroke
generator will appear in due course in the technical
literature.
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An Atomic Theory of the Magneto-Caloric Effect

As a result of an investigation on the change of
temperature with magnetisation, Mr. T. Okamura has
succeeded in separating the reversible and irreversible
thermal effects. He has shown that the irreversible
temperature variation agrees satisfactorily with the
Honda-Okubo theory of ferromagnetism?!.

An explanation of the reversible effect may be
given on the basis of the same theory. It is concluded
that there are two factors contributing to this effect,
the first being the volume change due to magneto-
striction. According to the Honda-Masumoto theory?
of latent heat of fusion, the increase of energy, 3W,,
due to the volume expansion, 3v, of the substance
during fusion is given by

3W, = p|dv| = (c|dv])/(6vsx) (1)
where ¢, v, and « are the specific heat, the specific
volume and the coefficient of thermal expansion at
the melting point ; p is the effective ‘dynamical

pressure’. The observed latent heats of fusion of a
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large number of elements agree fairly well with the
theory. Taking for » the volume change due to
magnetostriction, and using the room temperature
values of ¢, « and v;, the heat absorption associated
with the magnetostriction volume change may be
obtained.
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According to the Honda-Okubo theory of ferro
magnetism, as the magnetic field increases, there is
an increase in the kinetic energy of the magnetic
atoms associated with their rotational vibration about
their mean positions. This contributes a second factor
to the reversible thermal effect. Near saturation the
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effect for nickel.

calculation of 8W, is very simple and leads to the
following relation :

SW, = 2MN (1 — {E(B./2)}{K(B./2)}] 8H  (2)

Here M is the magnetic moment of one atom, N the
number of atoms per unit volume, K and E complete
elliptic integrals of the first and second kind, and
B, the initial amplitude of vibration, which is a
function of temperature. In the initial stages of
magnetisation, however, many of the atomic magnets
are directed oppositely to the field. The effect of
magnetisation on such magnets is to reduce their
kinetic energy by an amount which can be calculated
from (2). For weak magnetisation, therefore, an
approximate value of 3W, may be obtained by
substituting NI/I, for N, where I and I, are the
intensity in the given field and the saturation ine
tensity. The total change of temperature due to the
two effects considered is then given by

RN PMNI(  E(@2)
= T 6a v |0H col, 17 K(Bo/2)!

where p is the density. In Fig. 1 the magneto-
striction data® used in the calculations are given;
the curve for nickel is based on a provisional estimate,
as the available experimental values do not agree
even in sign. Figs. 2, 3 and 4 show the theoretical
curves for 37 together with the experimental curves
of Mr. Okamura. In these figures (I) and (II) refer
to the first and second terms respectively in equation
(3). In view of the experimental difficulties, and of
the approximations made in the calculations, the
agreement between the observed and theoretical
values may be considered satisfactory.

Koraro HonpaA.
ToruTARO HIRONE,
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8H (3)
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