A Man of Many Works

Joseph Priestley. Revolutions of the Eight-
eenth Century. F. W. GiBBs. Doubleday,
Garden City, N.Y., 1967. xii + 258 pp.,
illus. $6.

This short biography is one in a series
entitled British Men of Science, under
the general editorship of Sir Gavin de
Beer. It appeared first in Britain, in
1965, with the slightly different title
Joseph Priestley: Adventurer in Science
and Champion of Truth. The two sub-
titles are equally unfortunate, and both
fail to give an indication of the con-
tents of the book. The author indicates
in his preface that he has departed
from the general plan of the series in
order to give a broad outline of Priest-
ley’s multifarious activities in educa-
tion, religion, politics, and science. This
decision to attempt a comprehensive sur-
vey of Priestley’s life in such a compact
format was an unfortunate one. The
result is a superficial biography, crowded
with a baffling array of minor figures
who are introduced with frequently
nothing more than the statement that
they were acquaintances or
spondents of Priestley. Even more re-
grettable is the fact that the aspect of
Priestley’s life which has suffered most
from this treatment is the scientific.
Chapters on his contributions to elec-
tricity, light, physiology, and chemistry
are inserted at appropriate chronologi-
cal points; but little attempt is made to
demonstrate the relation of these con-
tributions to his other interests. And yet,
as the author points out, Priestley’s sci-
ence was rooted in his religious and po-
litical dissent: it provided him with yet
another base from which he could at-
tack usurped authority and pretentious
posturing in his search for unencum-
bered truth and the better welfare of
mankind.

Priestley’s most notable scientific
achievement was his contribution to the
chemistry of gases: his isolation and re-
searches on the oxides of nitrogen, am-
monia, hydrogen chloride, silicon tetra-
fluoride, sulfur dioxide, and oxygen
displayed considerable manipulative re-
sourcefulness and were in large part
dependent on his skillful deployment of
the pneumatic trough. This systematic
exploitation of a new technique, rather
than any planned theoretical objective,
seems to provide the unifying theme in
Priestley’s chemical studies. Gibbs, how-
ever, devotes little space to the de-
velopment of the pneumatic trough—he
gives sole credit to William Brownrigg
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corre-

—and does not discuss Priestley’s refine-
ment of this very important technique.
Nor does the reader derive any estimate
of Priestley’s overall position and im-
portance in the history of chemistry.
In spite of the subtitle of the American
edition, hardly any space is devoted to
Priestley’s contribution to Lavoisier’s
Chemical Revolution; the combustion
question is dismissed in a half-page sec-
tion entitled “Phlogiston.” Interestingly,
however, we learn that the French gave
Priestley chief credit for their preemi-
nence in the art of ballooning. The au-
thor throws some oblique light on the
question of why Priestley so combative-
ly adhered to the phlogiston theory un-
til his death in 1804—a seemingly un-
comfortable posture for a revolution-
ary figure. In discussing Priestley’s
opposition to James Keir's suggestion
that the word gas be adopted in-
stead of air for all elastic fluids,
Gibbs suggests that the former’s ad-
herence to tradition sprang from his
deep historical commitment. This com-
mitment is further reflected in Priestley’s
grand design to publish a series of “his-
tories” of the various branches of natu-
ral philosophy, of which only the vol-
umes on electricity (1767) and light
(1772) appeared. Also, as with most
would-be religious reformers, Priestley’s
reformation was not evolutionary but
was based on a return to the supposed
pristine simplicity of primitive Christi-
anity. Priestley the revolutionary was, in
a sense, a man marching forward with
his gaze fixed steadily over his left
shoulder.

There can be no doubt of the author’s
sympathy for his subject as a religious
and political figure; but, to this reader
at least, he has not conveyed the basis
of his admiration. Instead, Priestley
emerges as a somewhat smug bourgeois
who did not know where to draw the
line in controversy. The overall impres-
sion is that Priestley wrote too much
and thought too little. The most pungent
and terse commentary on him in the
book occurs in a reproduced contem-
porary cartoon which depicts the dis-
senting triumvirate of Priestley, Price,
and Lindsey haranguing a motley as-
sembly on the Repeal of the Test Act
from a pulpit. While Lindsey tears up
a copy of the Thirty-Nine Articles and
Price addresses sage words to the con-
gregation, Priestley spews volumes of
hot air out the window.

Priestley’s last years, which he spent
in Northumberland, Pennsylvania, were
clouded by financial pressures, personal

sorrows, intellectual isolation—he found
Philadelphia climatically inhospitable
and too expensive—and political dis-
illusionment. An ardent supporter of
the American cause while in Britain,
he now felt that the Adams adminis-
tration had betrayed the American
ideal, and as usual did not hesitate
to say so. His own pugnaciousness
and the malevolent activities of Wil-
liam Cobbett almost secured his de-
portation under the aliens and sedition
acts of 1798, but Adams demurred
with the comment that “his influence
is not an atom in the world.” Poor
Priestley, what a reward for wall that
writer’s cramp.

Any biographer of Priestley is due
some sympathy on account of the mass
of raw literary material with which he
has to deal; but it might fairly have
been expected that Gibbs would have
distilled a more penetrating essence
than this. It is unfortunate that this
book should have been Gibbs’s last
work in the history of science; he was
a much better historian than this con-
tribution would indicate.

There is a brief, highly selective
bibliography at the back of the book,
and footnotes pointing out “the less
familiar sources” are included on the
appropriate pages. The book is well
illustrated with plates and drawings,
and there is an index.

OWEN HANNAWAY
Department of the History of Science,
Johns Hopkins University,
Baltimore, Maryland

Biochemical Energetics

Energy Changes in Biochemical Reactions.
IrRvING M. KLOTZ. Academic Press, New
York, 1967. x 4 108 pp., illus. $5.95.

This is an expanded edition of the
earlier book Energetics in Biochemical
Reactions. The .ppresent version covers
more ground but has lost some of the
bounce of the shorter one. The author’s
reluctance to adopt the terminology of
biochemists has receded in the ten years
intervening between the two books, al-
though it still seems necessary to him
to introduce high-energy bonds en-
closed between quotation marks; these
disappear in the later discussion, how-
ever, and even the use of phosphate
bond energy creeps in rather naturally.

A welcome addition is a comparative
discussion of proton, electron, and
group transfer, followed by a para-
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graph on coupled reactions. But I am
not too happy about the treatment of
a simple phosphate transfer reaction
such as that from adenosine triphos-
phate to arginine as a coupled reac-
tion. Biochemists prefer to reserve the
term coupling for transmission of po-
tential between different groups, and
in particular from electron transfer to
group potential, to which coupling and
uncoupling refer almost specifically.
The book contains ingenious applica-
tions of thermodynamics. For example,
tre AG for hydrophobic bonding is
deduced from a comparison of solu-
bilities of a series of amino acids in
ethanol with glycine. It appears that
to shift a mole of isoleucine from

Sites of Photosynthesis

Biochemistry of Chloroplasts. Proceedings
of a NATO Advanced Study Institute,
Aberystwyth, Wales, Aug. 1965. T. W.
GoopwiN, Ed. Academic Press, New
York. Vol. 1, 1966, xvi + 476 pp., illus.,
$18; vol. 2, 1965, xviii -+ 776 pp., illus.,
$29.

These two volumes provide a strik-
ing demonstration of the proliferation
of studies on chloroplast biochemistry
that has occurred since the announce-
ment in 1954 of photosynthesis by iso-
lated chloroplasts. Before this time the
study of chloroplasts was not generally
regarded as -a branch of biochemistry.
Goodwin was fortunate in being able
to assemble at the conference of which
these volumes are the published record
a large proportion of the workers who
have contributed to this field in recent
years, so that the books represent a
summary of current results and think-
ing on chloroplast structure and func-
tion which should be useful both to
the student entering the field and to
the researcher who is trying to keep
up with the flood of papers which
now appear on chloroplasts and their
activities.

The first volume is concerned with
the structure and composition of chlo-
roplasts, The first seven papers, deal-
ing with studies of the ultrastructure
of chloroplasts, done mostly by elec-
tron microscopy, but also with the use
of x-ray scattering, fluorescence proper-
ties, and other physical methods, il-
lustrate vividly the variations on a basic
structural theme which can be derived
by different investigators from quite
similar data. Most current work on
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alcohol to water, 3 Kkilocalories have
to be expended. This kind of treat-
ment offers a background for evaluat-
ing the much-talked-about functioning
of clusters of hydrophobic side chains
in enzyme proteins.

I like most the last section, on the
relationship between energetics and mo-
lecular statistics. It deals in a common-
sense manner with problems that are
often submerged by high-powered for-
malism. It makes one realize one is
in the presence of a person who is
enviably familiar with his tools and
able to use them ingeniously.

FriTz LIPMANN
Rockefeller University,
New York 10021

the ultrastructure of chloroplasts is con-
cerned with attempts to make models
of the chloroplast lamellae, regarding
whose organization there is not as yet
general agreement, at least not in de-
tail. The fact that the method of isola-
tion of the chloroplasts may have a
great influence on the structure ob-
served is being increasingly recognized.

Studies of the chemical composi-
tion of chloroplasts, including the lip-
ids, the proteins and nucleoproteins,
the nucleic acids, and the pigments,
comprise the remainder of the first
volume. Since most of the investiga-
tors are interested in the localization of
these components in the chloroplast
structure, these studies often merge
closely with the more strictly struc-
tural investigations described in the
first few chapters, and, on the other
hand, lead into the studies on the bio-
chemical activities of chloroplasts to
which the second volume is devoted.
Subjects of papers in this section in-
clude elucidation of the unusual types
of lipids found in chloroplasts; the or-
ganization of these with proteins and
lipoproteins in the lamellae; description
of a distinctive DNA in chloroplasts,
providing support for earlier sugges-
tions from genetic experiments that at
least some chloroplast syntheses and
functions may be independent of nu-
clear control; the observation of RNA,
ribosome-like particles, and protein syn-
thesis in chloroplasts; and last, but by
no means least, continuation of studies
on one of the most important types
of chloroplast components, the photo-
synthetic pigments.

Anyone familiar with the photosyn-
thesis literature of a few years ago
who had not followed the field since
would probably be surprised at the
small amount of space in the second
volume devoted to the subject of car-
bon dioxide fixation, although the pa-
pers in this section, like most of the
others, are careful and detailed. The
greatest portion of this volume is con-
cerned with the biosynthesis of the
various chloroplast components, includ-
ing the carbohydrates (some of this is
closely related to CO, fixation), lipids,
proteins, and amino acids. These sub-
jects are treated in considerable detail
from many points of view, and, like the
chemical studies of volume 1, are often
related to ultrastructure. The biochem-
istry of photosynthetic phosphoryla-
tion, which- provides the energy to
drive the biosynthetic mechanisms in
the light, receives considerable atten-
tion, with particular emphasis on nat-
urally occurring cofactors of the re-
actions involved and on a possible rela-
tion between cyclic (only ADP formed,
no oxygen liberated) and noncyclic
(ATP and NADPH both formed, oxy-
gen liberated) photosynthetic phosphor-
ylation and the two light reactions of
photosynthesis. The work finally comes
full circle with a consideration of bio-
synthetic mechanisms in relation to
morphogenesis.

MARY BELLE ALLEN
Department of Biological Sciences and
Institute of Marine Science,
University of Alaska, College

Quantum Substances '

The Properties of Liquid and Solid Helium.
J. WiLks. Oxford University Press, New
York, 1967. xii 4+ 703 pp., illus. $24.

Experimental and theoretical investi-
gations of the quantum liquids, liquid
helium-3 and liquid helium-4, have a
long history of rich accomplishment.
Intensive study of the quantum solids,
solid helium-3 and solid helium-4,
which is relatively more recent, prom-
ises to be very fruitful for basic solid-
state research. Most of this monumental
book by John Wilks is devoted to
quantum liquids (chapters 1-19, 560
pages); the last three chapters deal
with quantum solids. Wilks, a major
contributor to the experimental litera-
ture on both liquid and solid helium,
approaches the exposition of the prop-
erties of these substances as an experi-
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