graphs pass Barry’s test for ball light-
ning, and I invite you to pick those three
before reading Barry’s explanation in the
text. You may conclude, as I have, that
obtaining the first photograph of ball
lightning remains one of the greatest
challenges to the amateur, professional,
or scientific photographer.

RicHARD E. ORVILLE
Department of Atmospheric Science,
State University of New York,
Albany 12222

Cognition

The Nature of Thought. Essays in Honor of D.
O. Hebb. PETER W. Jusczyk and RAYMOND
M. KLEIN, Eds. Erlbaum, Hillsdale, N.Y.,
1980. xx, 256 pp., illus. $24.95.

As the authors of this collection ac-
knowledge, Hebb’s Organization of Be-
havior, published in 1949, gave a sense
of new direction in experimental and
physiological psychology. Its center-
piece was the proposal of redundant,
spatially distributed cell assemblies to
explain the flexibility of mental opera-
tions, our abilities in learning to perceive
the world, and the brain’s resistance to
damage.

This collection includes both the
bringing up to date (by Goddard) of
Hebb’s neuronal concepts in terms of
recent findings concerning synaptic po-
tentiation and a description by Nadel of
the discovery of neural bases of cogni-
tive maps, one of the most interesting
recent developments in physiological
psychology.

The main part of the book, however, is
on human cognitive psychology, with
chapters on the language of thought (by
Jusczyk and Earhard), on the psycholo-
gy of structural simplicity (by Krueger
and Osherson), and on the information
processing approach (by Simon, Bever
et al., Paivio, and Posner).

It was some ten years after the publi-
cation of Hebb’s book, influential though
it was, that this other and stronger cur-
rent of cognitive psychology began to
flow. Perhaps the most provocative es-
say in this collection is by Neisser,
whose Cognitive Psychology in 1967
marked the swelling of this current in the
mainstream of academic psychology. In
a way Neisser in his chapter *‘The limits
of cognition”’ has reversed his former
allegiance and sides here with the early
Hebb, in spirit if not in detail.

A major preoccupation of the informa-
tion processing approach to cognition is
to inquire what are the specific charac-
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teristics of the recognition of letters, the
capacity of memory, the speed of this
piece of processing, the limits of that
mental performance, and so on, as if the
brain were a machine with fixed charac-
teristics. ‘

In his chapter, Neisser now doubts the
correctness of this assumption of mea-
surable fixity. He shows with some ap-
posite demonstrations that human capac-
ity is flexible rather than having rigid
limits.

Posner’s position in his chapter is di-
rectly opposed to Neisser’s. He argues
for mental chronometry as ‘‘the effort to
observe the time course of information
flow in the nervous system,”” by measur-
ing reaction times and the like. Neisser
has the more convincing case here. The
effort to capture some essence of cogni-
tion in measurements such as reaction
times that assume fixed mechanisms of
processing is a direction taken because
of seductive qualities of what can be
experimented upon rather than because
of what is characteristic of mental life.

With this in mind it is appropriate that
Hebb’s own essay here culminates in
some speculations on creativity in terms
of the simultaneous activation of cell
assemblies (or, as I should prefer to say,
of cues capable of addressing schemata).
Though experiments might be more diffi-
cult, demonstrations are possible as
Hebb shows; and it is more likely that
here is to be found something closer to
the nature of thought.

KEITH OATLEY
Laboratory of Experimental
Psychology, University of Sussex,
Brighton BN 90G, England

Computer Work Remembered

A History of Computing in the Twentieth Cen-
tury. A Collection of Essays. Papers from a
conference, Los Alamos, N.M., June 1976.
N. MEeTroPoLIS, J. HOWLETT, and Gian-
CarLo RoTta, Eds, Academic Press, New
York, 1980. xx, 660 pp., illus. $29.50.

Despite the impact computers have

had on society, accounts of their devel-
opment have been lacking. Many of the
pioneers of computing are approaching
advanced age, and the present volume is
the result of a timely attempt to record
their recollections and perspectives on
past developments.

The book includes over 30 papers that
focus on most of the major computer and
programming developments in the Unit-
ed States and abroad from 1935 to 1955.

There is appropriate attention to British,
German, Japanese, and even Russian
work, and, although several American
computing projects such as Harvard's
Mark 1 and Eckert and Mauchly’s UNI-
VAC are not specifically included, over-
all the book has a fair cross-section of
topics.

In addition to the papers by the com-
puting pioneers, there are papers by his-
torians like Henry S. Tropp and Kenneth
0. May describing historiographic prob-
lems associated with writing contempo-
rary history; Brian Randell and Simon
Lavington, although not historians, have
researched various aspects of British
computing history and have also contrib-
uted historical papers. Several papers
that were not presented at the confer-
ence that gave rise to the book, including
one on programming in the U.S.S.R.,
have been added. Despite significant
contributions by women during the peri-
od covered, particularly in program-
ming, there is not one female-authored
paper. The book concludes with an an-
notated bibliography by Randell that
supplements his excellent bibliography
that appears in The Origins of Digital
Computers (second edition, Springer-
Verlag, 1975). The lack of an index to the
book is a serious deficiency.

As a collection the essays are rather
disjointed. They are grouped into several
units—The Human Side, The Lan-
guages, The Machines, and The Places—
but with the exception of the unit on
languages the groupings seem somewhat
arbitrary. Papers on ENIAC, for exam-
ple, are included under The Places, and
one entitled “‘Early programming devel-
opments in Cambridge’’ is included un-
der The Machines.

Some of the contributors set out to
provide as unbiased accounts as they
can. Others are more polemical. Most of
the pioneers tend to focus on the priority
issues that were the subject of bitter
disputes at the time of the events and
that remain controversial. For example,
J. Presper Eckert, the coinventor of nu-
merous ‘‘firsts’’ in electronic computing,
including the ENIAC and the UNIVAC,
focuses on his contribution to the stored-
program concept: ‘“My best computer
idea, today briefly called ‘stored pro-
gram,’ became to us an ‘obvious idea,’
and one that we started to take for grant-
ed. It was obvious that computer instruc-
tions could be conveyed in a numerical
code” (p. 531). In this paper, Eckert
argues against those who credit John von
Neumann with this concept.

Similarly, Maurice Wilkes attempts to
establish his priority regarding the devel-
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