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Reviewer Thomas Hughes 

We have many histories of tech
nology resting on library shelves 
accumulating dust. In far too many 
cases, the books remain unread not 
because of indifference to this field 
of history but because the authors 
have produced antiquarian chrono
logical accounts of technology. In 
these unhappy examples of the his
torian's craft one finds little that 
has the quality of things as they 
really happened. The reader, if he 
is an engineer, SCientist, or indus
trialist, cannot find situations de
scribed that ring authentic when 
compared to those he has experi
enced. Elting Morison's book is not 
of this disappointing kind. 

Perhaps it is because since 1946 
Professor Morison has taught at the 
Massachusetts Institute of Tech
nology where he is now Sloan Fel
lows Professor of Management. An 
historian with solid credentials who 
has written a notable biography of 
Admiral William Sims and who has 
edited the papers of The 0 do r e 
Roosevelt, Morison ventured from 
the more traditional areas of his 
craft to associate closely with the 
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scientists and engineers at MIT and 
in Cambridge. In the Preface to Men , 
Machines, and Modern Times he 
acknowledges his debt to two dis
tinguished groups there who did 
more than "read the manuscript"
they influenced the thinking behind it. 
A familiarity with their values, 
attitudes, and intellectual quality 
when coupled with his understanding 
of the culture and the way in which 
it changes , prepared him well to 
write the history of technology and 
culture. 

This volume, which reveals his 
felicitous and philosophic sty 1 e , 
comprises a collection of essays 
written over the past decade or so. 
The reader will find essays on the 
introduction of continuous aim gun
nery in the US Navy before World 
War I; on innovation as manifest by 
the introduction of the Bessemer 
steel process in America; on the 
effort to introduce into the Navy an 
advanced-design iron and steamship 
by eng i nee r Benjamin Franklin 
Isherwood after the Civil War; 
several essays on the computer; and 
several essays with general obser
vations from Morison on the dia
lectic of technology and culture in 
change. 

One major theme developed in 
these essays is the nature of tech
nological inn 0 vat ion. While he 
focuses on the ideas, machines, 
processes , and men within the field 
of technology, he knows there are no 
boundaries to the field. This means 
that he extends his search for an 
explanation of technological change 
into the economic, and other, areas 
of the culture. Especially helpful to 
us in understanding technological in
novation is his probing of sociology 

and psychology for inSights. For 
example , in his essays on "Gunfire 
at Sea: A Case Study of Innovation," 
and "Men and Machinery" (Isher
wood and the Wampanoag) he deftly 
analyzes the Navy as a society re
acting to innovation, and he contrasts 
the psychology of the inventor (Ad
miral Bradley A. Fiske) and the 
innovator (Admiral Sims). 

The nonhistorian who likes his
tory should react favorably to Mori
son's approach to the problem of 
explaining technological change, for 
in Morison he will not find the na
ivete of those who write of this 
change as if it were a linear process 
definable and predictable by ele
mentary equations. Rather , Morison, 
an historian, sees chance confluence 
of trends, the chaos of events, and 
the complexity of personality wher
ever he probes. 

Tho ugh his approach will un
doubtedly win the respect of those 
who have been involved in history 
consciously, and especially those 
making the history of science and 
technology, they might disagree with 
some of his generalizations about 
the process of innovation. 1 find, 
for example, his summary of in
novation given in Chap. 2 suggesting 
too much a straight-line process 
from invention through innovation, 
and too little recycling. Further
more , the general impression he 
leaves of the Navy as a society 
resisting change is probably valid 
for the two cases he presents, but 
on other occasions-on the eve of 
World War I , for example, when 
caught up in the world armament 
race-the Navy showed a high degree 
of receptivity toward technological 
innovation. 
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There are other themes worthy of 
consideration running through the 
book. The most significant among 
these which apply to the relation 
between teclmological change and 
cultural change can be found in his 
concluding chapter. I find well
placed his stress upon the man
created environment as a complex 
of factors having tremendous effect 
upon man and his history. His call 
for us somehow to exercise more 
control over this environment which, 
though man-made, has a mass and 
a movement that seem to defy con
trol, is also provocative and con
vincing. 

Thomas P. Hughes is a visiting 
professor in the Johns Hopkins His
tory Department teaching the History 
of Technology. A member also of the 
Center for the study of Recent Amer
ican History, he is writing a biog
raphy of engineer-inventor Elmer 
SPerry of gyroscope fame. The 
works he has edited include Lives of 
the Engineers and The Development 
of Western Teclmology. 
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This is the second edition of a 
book which, even though it suffers 
from the disadvantage of dealing with 
a fast-moving field, continues to be 
a useful reference text. It now con
tains descriptions of experimental 
procedures sufficiently detailed to 
permit the occupant of a reasonably 
well-supplied laboratory to fabricate 
his own semiconductor detectors of 
good quality, improve their longev
ity, and apply them to a variety of 
problems. 

In addition, the treatment of de
vice physics, particularly of charge 

collection and noise in semiconduc
tor detectors, is of such lucidity 
that the average experimentalist can 
learn much of the quixotic physics 
and chemistry that lie behind this 
entire field. 

The main differences between the 
first and second editions of this book 
reflect the advances that occurred in 
this field between May 1963 and 
September 1965. First and foremost 
was the rapid advance in the tech
niques of lithium drifting and the 
successful application of large-vol
ume lithium-drifted silicon and ger
manium detectors to high-energy 
charged-particle spectroscopy and 
gamma-ray spectroscopy, respec
tively. This success has led to rela
tively less attention being paid to 
homogeneous conduction c 0 u n t e r s 
and gam m a detectors fabricated 
from higher Z semiconductors, a 
change in emphasis reflected in this 
book. 

Other advances reported are the 
discovery of "channeling" in the 
interactions of c h a r g e d particles 
with crystals and the development of 
more sophisticated instrumentation 
for use with semiconductor detec
tors. 

In short, this is a book that has 
a place in the book shelf of every 
experimentalist interested in making 
or using semiconductor detectors. 
This writer's main criticism of the 
second edition is, however, that it 
was, in a sense, published too soon. 
Since September 1965, there has 
been a continuous stream of pub
lications (in the IEEE Transactions 
on Nuclear Science, Nuclear Instru
ments and Methods, and AECL Chalk 
River Reports, to mention only three 
media) that have reported the fun
damental dis c 0 v e r i e s and rapid 
progress that has been made (par
ticularly in the fie 1 d of lithium 
drifting) in the last 18 months. 

Hindsight is, however, always 20-
20 and perhaps the authors were 
right in not delaying the publication 
of the second edition. It is entirely 
possible that, had this book been 
written in 1967, a reviewer might, 
in 1969, still be regretting the fail
ure to include the latest and most 
exciting developments. 

Brian D. Pate is professor and 
Head of the Chemistry Department 
at Simon Fraser University, Burna
by, British Columbia, Canada. He 
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accepted this position in 1964 after 
working in nuclear chemistry and 
nuclear spectroscopy in the AERE in 
Great Britain, McGill University in 
Canada, and at Brookhaven National 
Laboratory and Washington Univer
sity (st. Louis) in the US. His PhD 
(Chemistry, 1955) is from McGill 
University. 
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Publisher University of A r i z 0 n a 
Press, 1966 
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Price $7.50 

Reviewer Lionel S. Galstaun 

This volume comprises a collec
tion of papers presented at a sym
posium held in March 1966 under 
sponsorship of the Nuclear Engi
neering Department of the University 
of Arizona. The topic of the sym
posium, the use of nuclear energy 
in desalting water, has been ap
proached on a very broad basis; 
papers were presented on the future 
needs of water; the sociological, 
economic, and legal aspects which 
might confront large-scale desalting 
facilities; and directions of future 
advances in both nuclear and de
salting technology. In addition, one 
paper describes the NAWAPA con
cept which w 0 u 1 d de vel 0 p new 
sources of water and power for the 
greater part of the North American 
continent from streams in Alaska 
and Canada. 

The greater portion of the book 
is concerned with descriptions of the 
state-of-the-art as of March 1966 
in nuclear heat sources and de
salination. Primary emphasis has 
been on large plants producing water 
at minimum cost. The reader is left 
with the impression that the results 
described are likely to be close to 
the ultimate that can be achieved 
using present technology, scaled up 
in size. This is likely to be the 
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