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Behaviour of Respiratory Apparatus. By E. A. Cooper.
(Medical Research Memorandum 2.) (Pp. 104; 53
figures + 5 tables. 20s.) London: National Coal Board
Medical Service. 1961.

In this monograph, Dr. Cooper considers in detail one
important aspect of respiratory equipment: resistance to
breathing. Although he deals particularly with closed-
circuit sets designed for use in mine rescue and recovery
operations, much of the work is applicable to other types
of respiratory apparatus.

After considering the application of aerodynamic
principles to breathing apparatus, Dr. Cooper reviews
the effects of breathing against resistance. It is shown
experimentally that the rate at which men do extra
respiratory work in breathing against an external resis-
tance is approximately the same as the rate at which a
sinusoidal pump, moving the same volume of gas per
minute, would do work against the same resistance. For
frictional resistances this work rate can be derived if the
variation of the resistance with flow rate is known. A
possible limit on the acceptable resistance of a breathing
apparatus is put forward in terms of the rate at which
respiratory work is done on the apparatus, and a method
of testing this is recommended. Finally, a number of
practical suggestions are made for reducing resistance.
A few points could be faulted; for example, the repeated

criticisms of the (alleged) inadequacy of official testing
procedures, about the nature ofwhich Dr. Cooper appears
to be misinformed. If the tests were as described by him
they would indeed be inadequate, but none of the criti-
cisms made in the first chapter, for example, has been
valid for many years. In fact, Dr. Cooper's own work
has had a beneficial effect on present testing methods.
In another chapter he recommends, without supporting
evidence, a total counter-lung capacity considerably
greater than is usual. These, however, are only minor
blemishes in a book in which the argument is presented
carefully and lucidly with the aid of over 50 figures and
over a 100 references. Particularly helpful is the pro-
vision in each chapter of a short introductory statement
and a summary. Although opinions may differ on some
of the conclusions, for example on the details of the
suggested limit for resistance, few workers in this field
could read this book without profiting from it and being
grateful to Dr. Cooper for summarizing his work on
resistance in this useful form.

C. R. SENNECK

Radiation and Health. Edited by Katherine Williams,
C. L. Smith, and H. D. Chalke. (Pp. ix + 206; illustrated.
28s.) London: Longmans, Green. 1962.

There are multitudes of books designed to increase the
layman's knowledge of atomic energy but very few seek
to broaden the outlook and deepen the understanding of
the non-specialist whose professional interests make him
want to know more about those radiation health hazards
that may be encountered by both the general population
and the worker in industry. The publishers suggest that
this book could be used by the layman, but the omission
of medical terms in the glossary suggests that it is really
intended for medical and semi-medical audiences-

indeed a symposium for Medical Officers of Health in
1958 stimulated its production. There are 10 authors and
the 11 chapters are virtually essays that aim to inform in
a general way rather than instruct in the manner of a
textbook.
The majority of the chapters are easy to read and under-

stand. The chapters on the physical aspects of radiation,
often a stumbling block to the medical reader, are very
well done and are remarkably free of mathematics. There
are clear and well-balanced surveys of dose rates from
natural and man-made sources, occupational hazards,
strontium-90 in food, and various public health aspects
including the disposal of radioactive wastes. The
chapter on biological monitoring discusses the control of
accidental or occupational absorption of radioactive
materials by means of excretion analysis and the measure-
ment of radioactivity in intact man. It may be the most
complicated chapter in the book but it is also one of the
most rewarding.
The chapter on radiation hazards to the population

and their clinical effects contains many unfortunate
statements and some equally unfortunate omissions.
Among other things one reads that radiation of the skin
produces an erythema and can produce necrosis, but
there is no mention of the intermediate state of blister
formation. Radiation anaemia is said to be "due to red
cell destruction" when actually it is not a haemolytic
anaemia but an aplastic or hypoplastic anaemia. The
role ofthrombocytopenia in the anaemia is not mentioned.
In the description of intestinal damage it is stated that
the villi are shed when really it is the epithelium of the
villi which is eventually shed, the difference being
significant as it is the epithelium of the crypts rather than
that of the villi which is primarily affected. A radio-
therapeutic approach with its emphasis on short-term
effects is not appropriate for a book orientated towards
preventive medicine. Nevertheless a radiation exposure
is more than once referred to as a "treatment" and after
quoting the U.N. report that 200 rads may produce
cataracts the author counteracts it by stating that "2,000r.
of x-rays may fail to produce clinically significant
cataract within five years" (reviewer's italics). In spite of
this bias, the reader who is not medically qualified might
get the impression that fracture of the neck of the femur
is a common occurrence after pelvic irradiation.
The reader who is not well informed on radiation

topics is liable to be confused in a number of places.
For example routine blood counts are admitted to be a
very insensitive test for chronic irradiation (p. 65) but
elsewhere a depression in the white cell count is described
as being the most consistent indication of chronic
radiation exposure (p. 63). On p. 68 epilation following
whole-body penetrating irradiation is confused with
epilation after exposure to beta particles; consequently
it is not made clear that the former indicates a degree of
acute damage to deeper organs, which may result in
death, while the latter indicates only local damage.
Even the uninitiated will realize how confused the para-
graph on blood chimeras (p. 71) is when he finds a dose
of radiation being described as "not large enough to kill
the animal; that is, not greater than about one and a half
times the LD50"-provided, of course, he knows that
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