
certain fields. Nobody, I hope, wants a 
federal prescription of research under- 
takings. I can only say that if investi- 
gators and institutions are uninterested 
in gerontology, there is little we can do. 
NIH can only go as far as Congress 
and the scientific community permit" 
(Geriatrics, Sept. 1965, p. 77A). The 
statement stands in marked contrast 
to the recommendations made by the 
scientific community at the White 
House Conference and are a source of 
discouragement to those who are deeply 
committed to work in this challenging 
field. This reviewer would suggest that 
the following program could bring 
some semblance of order into the pres- 
ent disorder: 

1) The appointment of a 10- to 15- 
man biological research advisory com- 
mittee to outline the various promising 
avenues for basic studies of the mech- 
anisms of aging. It can readily be dem- 
onstrated that the number of scientists 
who are qualified to serve on such a 
committee by virtue 'of interest in the 
problem as well as by professional 
standing is more than adequate. 

2) Establishment of a study section 
within the NIH (or the NSF) to stim- 
ulate effective attack on the topics thus 
outlined, thereby encouraging relevant 
grant applications and the growth of 
appropriate training programs. 

3) Expansion of the human physiol- 
ogy and psychology program of the 
Gerontology Research Center in Balti- 
more and transfer of its basic-biology 
component to a suitable academic en- 
vironment. 

4) Creation of a National Institute 
for Aging Research, either in NIH 
or in another suitable governmental 
agency. 

If these or analogous steps are under- 
taken promptly, one may expect that 
within the next decade there will be 
the kind of progress that Szilard knew 
to be possible in the last decade; and 
in 1977 a book review such as this 
would be an undiluted discussion of 
solid achievements. 

BERNARD L. STREHLER 
Aging Research Laboratory, 
Veterans Administration Hospital, 
Baltimore, Maryland 
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Augmentor of the Human Eye 
The Evolution of the Microscope. S. 
BRADBURY. Pergamon, New York, 1967. 
367 pp., illus. $12.50. 

This book contains a fascinating, 
well-illustrated, and very readable de- 
scription of the development of the 
microscope from its first beginnings 
around 1610. Soon after the Galilean 
and Keplerian telescopes had been in- 
vented it was observed that they could 
be converted into microscopes by mov- 
ing the eyepiece far enough from the 
objective to permit focusing on a near 
object. However, the poor definition of 
early compound microscopes led many 
experimenters, including Leeuwenhoek, 
to prefer homemade simple magnifiers, 
which were often of extremely high 
power. 

The historian of the microscope is 
fortunate that the early developments 
were well documented. Numerous dia- 
grams and engravings of early equip- 
ment are reproduced in this book, and 
many photographs of early microscopes, 
one dating back to 1678, are shown. 

The essential parts of a microscope 
system, namely, a light source, condens- 
er, object holder, objective, and eye- 
piece, with coarse and fine focusing ad- 
justment, were understood and embod- 
ied in microscopes described by Hooke 
and others as early as 1665. Great im- 
provements were made during the next 
hundred years, and indeed some mi- 
croscopes made as early as 1780 bear 
a strong resemblance to present-day in- 
struments in their general external ap- 
pearance. The microscope, unique 
among scientific instruments, early be- 
came a thing of beauty, and at one 
time was considered a suitable play- 
thing for a king. 

Bradbury has not overlooked the de- 
velopment of the optical parts of the 
microscope. Achromatic objective lenses 
were made by Chevalier and others as 
early as 1808, although these were de- 
signed by empirical methods. The the- 
ory of the objective was firmly estab- 
lished by the work of J. J. Lister in 
1 830. Water-immersion objectives for 
biological studies date from 1867, and 
Abbe developed his "homogeneous im- 
mersion" principle in 1878. Much 
praise is given to the designers who 
brought microscope optics almost to 
their present state of perfection around 
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everything he describes. His numerous 
verbatim quotations from early writers 
are interesting and serve to illuminate 
the story he tells. The author appears 
to have had the good fortune of being 
able to examine many of the ancient in- 
struments which are still in existence 
in European museums, so that his de- 
scriptions are first-hand and critical. 

The electron microscope is dealt with 
fully, and other modern developments 
such as ultraviolet, phase, and interfer- 
ence microscopy are briefly discussed. 
There is no mention of zoom, metallo- 
graphic, or petrographic microscopes, 
or of flat-field microscope objectives. I 
detected no obvious errors other than 
the spelling of some proper names, 
Zernike and Greenough in particular. 
The brief index is scarcely adequate 
for the mass of valuable information 
contained in this excellent book. 

RUDOLF KINGSLAKE 

Eastman Kodak Company, 
Rochester, New York 

On Chemical Kinetics 

Gas Phase Reaction Rate Theory. HAROLD 
S. JOHNSTON. Ronald, New York, 1966. 
372 pp., illus. $10. 

This well-written monograph is 
a useful addition to am field with a 
seeming surfeit of texts. As the title 
suggests, its scope is too restricted to 
make it a suitable substitute for Frost 
and Pearson or Laidler as the required 
text in the typical senior-first-year- 
graduate course in chemical kinetics, 
although it does have short, introduc- 
tory chapters on quantum mechanics, 
potential functions, and statistical me- 
chanics that students would find inter- 
esting. What this book sets out to do, 
and does do very effectively, is to high- 
light the similarities in inexactness and 
incompleteness between applied "colli- 
sion theory" and "absolute rate 
theory." It then builds a case for 
espousing neither point of view to the 
exclusion of the other. In reality few 
practitioners of either theory are so 
partisan that they do not adapt to 
their own noble designs features of the 
"opposing" theory that they find es- 
pecially suitable, but Johnston's slight- 
ly contentious thumping for a super- 
position of the two theories is useful 
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in stirring the blood of the usually 
torpid reader. For instance, on page 
323 Johnston points out that for bi- 
molecular reactions with activation en- 
ergy one can consider three sets of 
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3N-dimensional normal coordinates 

(where N is the number of atoms in- 
volved in the stoichiometric reaction): 
normal coordinates based on reactants, 
those based on the saddlepoint, and 
those based on products. The first 
choice of coordinates for setting up the 
rate expression corresponds to colli- 
sion theory and the second choice to 
transition state theory. "So far, no one 
seems to have proposed a special name 
for using the normal coordinates of 
the products to describe the rate; but 
if one hurries, perhaps this theory can 
be named after one's paternal grand- 
father." 

There are many interesting insights 
scattered throughout the book, careful 
attention has been given to continuity 
of thought, and chapter 16, on the 
theory of complex reactions, underlines 
very effectively certain hazards inherent 
in the "rate-determining step" concept. 
Anyone who has ever worried about 
whether the ordinate is potential ener- 
gy, enthalpy, or really free energy on 
a two-dimensional plot of a multistep 
chemical reaction where the abscissa is 
the "reaction coordinate" will be fasci- 
nated by this chapter. 

EDWARD M. EYRING 

Department of Chemistry, 
University of Utah, 
Salt Lake City 

Molecular Structure 

The Structure of Inorganic Radicals. An 
Application of Electron Spin Resonance 
to the Study of Molecular Structure. P. W. 
ATKINS and M. C. R. SYMONS. Elsevier, 
New York, 1967. 290 pp., illus. $21.75. 

The first three chapters of this book 
present a historical review of electron 
spin resonance and other techniques 
used in the study of radicals, as well 
as methods of trapping, an introduc- 
tion to the principles of ESR, and an 
introduction to the "formation and 
trapping of radicals." 

It is difficult to tell to what audience 
chapters 2 and 3 are directed. They 
are far too brief and lacking in detail 
to be easily understood by the begin- 
ner in ESR and inorganic radical 
studies. The figures, although beauti- 
fully done, lack the necessary descrip- 
tion in both the captions and text to 
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technical material that has been rele- 

gated to appendices. 
It is not until chapter 4 that the 

authors get to the heart of their sub- 

ject. Chapter 4 deals with the results 
of ERS studies on trapped and solv- 
ated electrons, F-centers, alkali met- 
als, and metal amines. Chapter 5 deals 
with atomic species, H atoms in par- 
ticular, and matrix effects. Studies of 
alkali metals, silver atoms, group V 
elements, oxygen atoms, and the halo- 

gens are also included. Chapter 6 dis- 
cusses diatomic radicals, especially Xr 
radicals such as hydroxyl, NH+, NO, 
N9-, 02-, C10, CN, F,-, C1,-, and 

FC1-. Chapter 7 deals with triatomic 
radicals, chapter 8 with tetra-atomic 
radicals, chapter 9 with penta-atomic 
radicals. The final chapter presents a 

summary and conclusion and discusses 
the assumptions made in order to un- 
derstand the ESR data of the previous 
chapters and what some of the prob- 
lems are in the interpretation and un- 

derstanding of ESR spectra. 
It is chapters 4 through 9 that make 

this book a really worthwhile addition 
to the library of any physical chemist 
interested in inorganic systems. The 

approach in each chapter is first to 
discuss the structural aspects of the 
radicals and then to give a more de- 
tailed interpretation of the ESR data 
in terms of these structural considera- 
tions. This is very well done. Each 

chapter contains a good and compre- 
hensive bibliography. 

L. H. PIETTE 

Department of Biophysics, 
University of Hawaii, Honolulu 
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FC1-. Chapter 7 deals with triatomic 
radicals, chapter 8 with tetra-atomic 
radicals, chapter 9 with penta-atomic 
radicals. The final chapter presents a 
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thesis, are formulated mathematically 
in 19 simultaneous differential equa- 
tions of kinetics. There are 31 rate 
constants to be determined, and this is 
a very laborious task. If the values are 
not properly selected, then the system 
may become disorganized. A sustained 
functioning system is sought such that 
its size after cell growth is twice its 
initial size. The behavior of this model 
is studied with the use of a high- 
speed analog computer by changing 
the external pool or the rate constants 
or adding inhibitor and other agents 
to the system. Mathematical processes 
corresponding to injury or death are 
also studied. By an understanding of 
normal cellular processes one can gain 
insight into phenomena such as malig- 
nancy, cell alteration during aging, drug 
action, and radiation effects. Such in- 
sight may provide a basis for therapy 
for various cellular abnormalities. 

The results of the computer experi- 
ment are given in part 1 of this book. 
In part 2 more elaborate models are 

proposed. To analyze various phenome- 
na Heinmets has established two mod- 
els. The first is used for the computer 
experiment on cell growth, but does not 
take into account cell division. The 
second is a descriptive one. In part 2 
the problems that can be dealt with 

according to this second model are 
discussed. In part 3 information that 
may have a bearing on problems of 
cancer is reviewed. 

If we take the metabolic map in de- 
tail, then a mathematical system com- 
plicated enough to represent a living 
organism cannot be dealt with by even 
the largest computer in the world. How- 
ever, we can reduce the number of 
variables by means of grouping. The 
way in which such a reduction is made 

depends on the problem in which one 
is interested. This accounts for the dif- 
ferences between Heinmets's model 
system and those of Chance and Gar- 
finkel, for instance. Another important 
computer study is that of Stahl, whose 
automaton theory may be close to 
Heinmets's second model. It is desir- 
able that many more biologists use 
the computer to study the problems 
that interest them, for we might from a 

multiplicity of individual results be able 
to put together a montage picture that 
would enhance our understanding of 
living things. For this reason Hein- 
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