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Dielectric Phenomena in High Voltage
Cables. By D. M. Robinson. (Chapman &
Hall, London), 1936. Pp. 137. Price 15sh.

This book deals with what must have
appeared to be one of the most obscure
subjects ever confronting applied science.
It does not deal ““ with the art of the cable-
maker nor with the processes involved
which is rather surprising in spite of the title
but the subject-matter forms a fascinating
account of the problems arising in connection
with paper insulated cables and the way
in which the different methods of failure
have been identified and classified, and the
various causes of failure have been brought
to light.

Perhaps, the most arresting feature of
cable-making is the multitude and complexity
of the problems arising from such an appa-
rently simple contrivance as a conductor
insulated with paper and sheathed with lead
and the enormous amount of investigation
work arising from them. This work has
invaded all fields of science such as the
metallurgy of lead and copper, the chemistry
of rubber and oils while an idea of the
extensive detail of the investigators may be
gleaned from the extent of work done on
wire-drawing alone—under this heading has
been studied the deformation and change
of stress distribution with the number of
passes through the die, the life of the die in
connection with the lubricant used and,
unless we are mistaken, the discovery of
Boron Chloride, the hardest material known,
is a by-product of cable research.

The production and application of the
armouring alone has led to an extraordi-
nary amount of work in the production of
flawless sheaths, methods of excluding oxide,
corrosion effects, machines for applying the

sheath and to such abstruse subjects as

atmospheric action on fatigue phenomena.

With regard to the dielectric the main
problems have naturally centred round the
different modes of breakdown which may be
divided into two main classes, the ‘ carbon
track ’ breakdown and failure due to
“ thermal instability”’. The former consists
of a carbon track (treeing) which slowly
forms in the course of a long time from a
point near the conductor and takes an
oblique path towards the sheath. It has

been fairly well established that it has its
origin in the ionisation which takes place
in any small space (technically termed
““void 7 but this does not necessarily signify
an empty space) near the conductor which
produces some carbonisation due to oxida-
tion of the oil and the spread of which the
paper alone is not able to stop.

The other type of failure is due to the rate
of heat production by the dielectric loss in

_ relation to the capacity of the cable to

dissipate the heat. If then the power
factor of the dielectric increases with tempe-
rature the conditions may be such that the
temperature continues to rise until the
insulation becomes charred and breakdown
takes place. This type of fault is charac-
terised by a small hole passing radially
from the conductor to the sheath, the condi-
tion after breakdown depending on the
power of the fault arc. In this connection
the heat conducting properties of the.soil
or other surroundings of the cable frequently
outweigh those of the cable itself.

In addition to these two distinct causes

there are, as one might expect, mixtures of

the two, the heat involved by the tracking
mechanism may be sufficient to cause local
thermal instability. This probably made
the original separation into the two classes
very difficult. This classification leaves out
of consideration failures of the type called
“ Disruptive ” or by the more accurate
name ‘° Puncture Breakdown ” as this type
clearly stands in a class by itself.

An enormous amount of ingenuity has
been displayed in the experimental work on
cables not the least being the production of
““ arrested failures ° and the testing tech-
nique employed which, in view of the long
time element involved in full scale testing
must be made to imitate, by shorter period
tests, the effects produeed in service. The
Schering bridge which was first applied to
cable mvesmgatmn about 1922 does not
give information about definite localities
but its use has been of great service in cable
manufacture and good results followed im-
mediately from the first applications of it.
The Magneta, Wax Test has been of the
greatest service in making visible the effects
of tracking by showing up the wax residue
resulting flom the omda,tlon of the oil
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Again, clever testing technique has enabled
two workers recently to establish that power

factor and oxidation considered radially
through the dielectric follow a U-shaped
curve,

Since the carbon-tracking failure results
from ionisation it might be expected that
the gas pressure and kind of applied voltage
whether d.c., a.c. or surge and the frequency
in the case of a.c. would have considerable
effects on the result.

Recent work on the subject includes the
fundamental properties of paper as a dielec-
tric once again and of paper in relation to
moisture content while the dielectric loss
in paper and oil separately and the peculiar
difference between their separate properties
and those of the combination are matters
of continuous work.

Apart from the practical utility of the
book to cable users in general the chief
interest of the book to the ordinary man of
science is twofold, first in the fact that so
much of the work is pure physies (or would
be except that the final object of it is indus-
trial production) and secondly the compa-
rison between modern theories, particularly
his own and the author’s, on the behaviour
and properties of dielectrics and their appli-
cation to practice. In spite of the fact
that the author acknowledges only meagre
benefit from the vast amount of attention
by scientists to laboratory dielectrics one
cannot help but feel that the cable makers
must have profited to quite a considerable
extent from the general ideas enunciated
by the theoretical physicists. On the other
hand of course pure scientists are not likely
to impose on themselves such limitations
a8 the necessity for rolling on a drum of 5
or 10’ diameter which, in the case of a
cable of about 2" diameter, is a serious
matter indeed. In addition the interest of
cable users will centre round the author’s
remarks on the routine testing of cables.
Often it happens that one of the greatest
difficulties of manufacturers is to persuade
the purchaser to accept tests which are
suitable to the occasion, which are sufficient
for the purpose and which still impose no
permanent injury on the apparatus.

An interesting item of news in connection
with this subject is the recent installation
in Paris of a cable for 220 kilovolts and
160,000 k.v.a.
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Our Enemy the Termite. By T. E. Snyder.
(Comstock Publishing Co., Ithaca, New
York), 1935. Pp. =xii ~ 196.  Price
3 dollars.

For what is probably the first time, co-
ordinated information about the termites
has been presented in this book with the
forbidding title. So many fallacies have
crept into popular accounts of these animals
that the time has arrived for scientific truth
to step in and check their growth and spread-
ing. The author who has been associated
with the Bureau of Entomology, United
States Department of Agriculture, has
studied termites for over twenty-six years
and has collected valuable information about
their habits, their structure, their distribu-
tion and their life-history.

Very naturally, the termites of the Ame-
rican continent have come in for fuller treat-
ment and the author expresses the encourag-
ing hope that the undiscovered species of
termites are far greater in number than those
described so far. The book can be neatly
divided into two séctions, the first, of six
chapters, containing information about the
termites from a biologist’s point of view,
while the second, of four chapters, is in
itself, a treatise on the economic aspects of
termite life.

The original home of ‘the termite was
probably the jungle and the author holds
man responsible for their advent into towns
and civilised habitations. Extensive de-
forestation, conversion of thick jungle to
form plantations and acquirement of large
tracts of virgin forest for man’s use, have
resulted in ousting the termite from its
natural habitat so much so that it threatens
to be one of man’s serious insect pests.
One would be greatly fascinated but deeply
perturbed at the extremely catholic taste
of termites, practically every article under
the sun forming the object of their attention.

A refreshing thing is to note that the
author is not the type of abstract scientist
80 common all over the world. In a problem
of this type, the close bearing of termite
life with that of man’s, is the first to be
recognised and Dr. Snyder has devoted
much space and attention to constructive
methods of control and remedy of this pest.

It is impossible to make the book more
interesting than what it is. Dr. Snyder
has many stories to tell of the great hardship
he has endured during the course of his
twenty-six year study but he has come






