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Title Handbook of Ocean and Un-
derwater Engineering

Editor  John J. Myers, Editor-in-
Chief; Carl H. Holm, As-
sociate Editor; Raymond
F. McAllister, Contributing
Editor

Publisher McGraw - Hill Book

Company

Pages 1100

Price $32.50

Reviewer Donald A. Thomson

The Handbook of Ocean and Un-
derwater Engineeving is an encyclo-
pedic treatise of basic and applied
information that should be very use-
ful to ocean scientists and engineers.
Consisting of 12 chapters, each writ-
ten by one or several specialists,
this handbook accomplishes a com-
prehensive, authoritative coverage of
ocean engineering accompanied by
concise accounts of the basic princi-
ples involved in underwater technol-
ogy. There are abundant illustrations,
graphs, photographs, and tables that
lend themselves to quick acquisition
of specific information. The 29-page
index is adequate for the subtopics in
bold print within each chapter, but is
insufficient for the more specific
terminology within the subsections.
Nonspecialist readers may have to
shuffle several pages before finding
specific information. However, com-
pilation of a more thorough index
might not be worth the considerable
effort that it would take in a hand-
book with such voluminous data.
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There is unquestionably a great
need for a handbook of this sort, and
this edition, which is the first of its
kind, does an admirable job of re-
viewing past knowledge and tech-
nology as well as presenting modern
advances. However, for this hand-
book to retain its usefulness, it must
be repeatedly updated to keep up with
technological improvements in the
ocean sciences. Under the present
multi-author format, this may prove
to be an unwieldy task since subse-
quent editions may have to undergo
extensive reorganization to accom-
modate technological innovations in
ocean engineering.

One of the greatest services that
this handbook can provide will be to
the administrator, teacher, and ma-
rine scientist in evaluating types of
oceanographic instrumentation and
gear to be acquisitioned for research
and teaching programs. Scientists
and teachers are being inundated
with brochures and catalogs adver-
tising marine equipment and it is be-
coming more difficult for the
nonspecialist to decide what instru-
ment will be most appropriate for
his specific needs. The authoritative
reference material in this handbook
will make this task less frustrating.

Overall, the Handbook of Ocean
and Underwater Engineering is an
exceptional and unique compilation of
ocean technology that will benefit a
wide variety of scientists, teachers,
technicians, and laymen as well as
engineers. It is a must on your
bookshelf if you are a serious stu-
dent of the oceans,

Donald A. Thomson, associate
professor of biological sciences at
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the University of Avizona, is a ma-
rine ichthyologist with special inter-
ests in thermal pollution and
poisonous fishes. Teaching courses
in oceanogvaphy, mavine ecology,
and ichthyology at the University of
Arizona, he has also served as chief
scientist on an oceanographic expe-
dition in the Gulf of California by
Stanford University. He has done
mavrine vesearch in Hawaii and
has actively participated in estab-
lishing a cooperative marine ve-
search program belween the
University of Arvizona and Mexican
institutions investigating the mavine
resources of the Gulf of California.
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Universe
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An engineer or scientist hoping
this small paperback will give him a
quick review of current evidence and
ideas concerning the origin of cosmic
radiation and the expansion of the
universe will be disappointed. While
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the author does briefly review the
properties of high-energy cosmic
radiation and some of the equations
which describe the properties of an
expanding universe, his main purpose
is to develop a case in favor of his
hypothesis that the acceleration of
high-energy cosmic rays and the
cosmological expansion can be at-
tributed to the galaxies becoming
electrically charged. This hypoth-
esis is not generally accepted by
astrophysicists, as there are many
serious difficulties with such a mod-
el.

The author first develops the
equations for an expanding universe
in the Newtonian approximation, as-
suming that the reader is familiar
with vector calculus, theory of po-
tentials, and equations of continuity.
Then, the main portion of the book
discusses his model of how the gal-
axies become negatively charged. A
weakening of the apparent gravita-
tional force between galaxies results
from the electrostatic repulsion of
like charges, which, he attempts to
show, would account for the expand-
ing universe. The known characteris-
tics of high-energy cosmic radiation
are reviewed, and their acceleration
is attributed, in a qualitative way, to
the existence of high interstellar and
intergalactic electrostatic fields.
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The primary difficulty with Pro-
fessor Bagge’s proposal concerns the
mechanism for the generationof cos-
mological electrostatic fields. He
argues that the interstellar dust par-
ticles would acquire a negative
charge in the presence of protons and
electrons. Then he shows that the
charged dust particles would move
relatively freely through the HI
clouds of neutral hydrogen and would
be gravitationally accelerated toward
the galactic center. The protons are
supposed to be left behind because
they lose too much energy to the HI
clouds, thus causing the separation of
charges and the charging of the gal-
axies. However, HI clouds, due to
their low density and to the ionization
caused by cosmic radiation, have
an appreciable concentration of free
electrons which give rise to electri-
cal conductivity. Any electrostatic
field generated by the gravitational
fall of dust particles would be quickly
neutralized before it could build up
to cosmological proportions, in close
analogy to the situation with atmos-
pheric electricity.

There are a number of additional
difficulties with the presentation in
this book. The energy required to
create the electrostatic field is taken
to be equal to the ionization energy
loss by charged dust particles in the
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galaxy. No explanation is given of
how energy lost by ionization along
the path of a charged particle can be
pumped into electrostatic field ener-
gy, nor of how the dust particles re-
plenish their supply of motional
kinetic energy. The electrostatic re-
pulsion between galaxies is only
shown to be consistent with a uni-
formly expanding universe if initial-
ly, before the charge separation
occurred, the universe was already
expanding. This hardly provides an
explanation of the origin of the ex-
pansion.

I would recommend this book only
to the most cautious and skeptical
reader.

Theodove Bowen (PhD, physics,
University of Chicago, 1954) is a pro-
fessor of physics at the University of
Arizona. He specialized in elemen-
tary particle physics and cosmic ray
physics. In 1968 he took leave from
dirvecting his reseavch group to work
for a year with the High Enevgy As-
trophysics Group at Goddard Space
Flight Center, where he was in close
contact with veseavrch programs de-
signed to learn wmove about cosmo-
logical and galactic structure through
the detailed study of the properties of
cosmic vadiation.
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