
1001 Questions Answered About the 
Weather. Frank H. Forrester. Dodd, 
Mead, New York, 1957. 419 pp. 
Illus. + plates. $6. 

This is an unusual book written in 

question-and-answer form. The 1235 
items are organized in 12 chapters, 
which deal with the sun, the air-con- 
ditioned earth, thunderstorms, color in 
the sky, climates, applications, medical 
meteorology, weather lore, the weather 
services, history of weather studies, and 
how to be weather-wise. 

The author appears to have engaged 
in an orgy of questions and answers and 
to have come out with a peculiar mix- 
ture of good and bad. For example, one 
is surprised to read, "What is humi- 
ture?" and relieved to find that it is "a 
nonscientific term" which indicates "the 
mean between temperature and hu- 

midity." There are many other ques- 
tions and answers on this level. 

The style is admirably calculated to 
catch the eye of the reader, but the 
reader, if he has any background at 

all, will catch the author in a number 
of inaccuracies, oversimplifications, and 

sweeping statements. 
Certain sections, particularly those 

which deal with instruments and obser- 
vations, everyday weather, and climate, 
contain much information of interest to 

laymen. The most pleasing part of the 
book is the chapter on the history of 
weather studies. Here the reader is taken 
from antiquity to the International Geo- 
physical Year and reminded of many 
historical dates which are often lost in 
the rushed tempo of modern teaching. 

It has been difficult to determine 
what audience the author had in mind. 
The book is dedicated to "Michael, who 
is too young to ask questions." In the 
foreword, written by Ernest J. Christie, 
it says that the book will be valuable in 
libraries, schools, and places of business 
and will be a useful reference for ama- 
teurs and professionals alike. Perhaps 
one may assume that the author knows 
best. Few will wish to read the whole 
book, but many will like to browse 
through parts of it. 
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To the many who refer glibly to the 
Michelson-Morley experiment, the sec- 
ond name in the couplet has almost no 
association with a human being. How- 
ard R. Williams has not only brought 
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the man, Edward Williams Morley 
(1838-1923), out from behind the tag, 
but he has also discovered and thereby 
undoubtedly preserved a large body of 
manuscripts concerning him. One need 
not go all the way with Williams in con- 
sidering Morley "the greatest chemist 
and pure scientist of his time" to see in 
this account a progression which has 
wide implications concerning the state 
of science in America in the last half of 
the 19th century. 

From ministerial student to secon- 
dary-school teacher, to college preacher 
and professor of all scientific work at 
Western Reserve University, to self-edu- 
cated chemist and industrial consultant, 
Morley, by the 1880's, steadily moved 
toward basic research. His determina- 
tion of the atomic weight of oxygen was 
his magnum opus. If Williams is less en- 
thusiastic about the obstacles and missed 
opportunities in Morley's career, he 
nevertheless shows them clearly. Mor- 
ley's years of work on the analysis of air 
missed the inert gases. His collaboration 
with Michelson ended abruptly and left 
a sense of strain. The university thought- 
lessly allowed his oxygen apparatus to 
be broken up while he was in Europe. 

Because of the importance of the ex- 

periment, a more detailed assessment of 
Morley's contribution to the work with 
Michelson would be welcome. But Wil- 
liams has well performed the rescue from 
oblivion of Edward W. Morley. 

A. HUNTER DUPREE 

University of California, Berkeley 

Schedules of Reinforcement. C. B. Fers- 
ter and B. F. Skinner. Appleton-Cen- 
tury-Crofts, New York, 1957. vii + 
741 pp. $6.50. 

A "schedule of reinforcement" might 
be described as an experimenter's strat- 
egy, prescribing exactly how the admin- 
istration of reinforcing stimuli, usually 
food or water, to an animal depends 
upon the animal's behavior over a 

period of time. Combining extraordi- 
nary ingenuity with apparently limit- 
less resources in the way of electrical 
programming devices, Ferster and Skin- 
ner have devised means of duplicating 
in the laboratory virtually any kind of 

response-reinforcement contingency that 
one might expect to find in an animal's 
natural environment, and probably some 
that unautomatized nature has yet to try. 

The microcosm upon which these in- 

vestigators have imposed their schedules 
is a modified picnic icebox containing a 

pigeon and a food-dispensing machine. 
Whenever it pecks a lighted key on the 
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sive research have been devoted to ob- 
taining a detailed description of the 
process whereby the pigeon adjusts its 
rate of key-pecking to prevailing sched- 
ules of reinforcement. 

This description is transmitted to the 
reader, just as it comes from the pigeon, 
in the form of graphs representing cumu- 
lative responses versus time for individ- 
ual animals. Even to the untrained eye 
these graphs will spell out some striking 
facts. An abundance of direct and un- 
equivocal evidence establishes the fact 
that the pigeon can learn discriminations 
based on "clocks" (that is, stimuli that 
vary systematically with time) and on 
"counters" (stimuli that vary systemati- 
cally with cumulative frequency of the 
pigeon's own responses over any desig- 
nated interval). From these facts it is 
but a short inferential step to the con- 
clusion that variations in rate of re- 
sponding under various schedules are 
attributable to discriminative control of 
the response by temporal patterns of re- 
sponse-produced stimulation. 

To psychologists this monograph will 
represent not simply a research report 
but also a tour de force in Skinner's 
long-standing campaign against some 
of the most deeply entrenched canons of 
experimental method and theory con- 
struction. It presents, in some 900-odd 
figures, perhaps 5 percent of the stag- 
gering quantity of raw data collected 
during the project; it reports scores of 
experiments, and it reveals the delicate 
and precise control that one may obtain 
over an animal's behavior, given suffi- 
ciently complete command of the ani- 
mal's environment. But it includes no 
mention whatever of systematic criteria 
for sampling, no formal experimental 
designs, no measurement of error, no 
logical deductions from hypotheses, no 
statistical tests, no summarization of the 
fruits of experiment in the form of ab- 
stract laws or conceptual models. 

By comparing the present volume 
with, say, C. L. Hull's Essentials of Be- 
havior, one can see clearly the conse- 
quences of following either the extreme 
"intuitionist" or the extreme "formalist" 
in his approach to a science of be- 
havior. 

W. K. ESTES 
Indiana University 
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plete and occupy 380 pages of a total 
of 453 pages. The last part is relatively 
short and, in the words of the author, 
"is meant to give only typical examples 
of practical problems in which the pre- 
ceding theories have proved important." 
The three domains from which such ex- 

amples are chosen are chemistry, meteor- 

ology, and astronomy. References to im- 

portant literature are distributed lavishly 
throughout the book; it closes with a 

5-page index of names and an ll-page 
subject index. 

Characteristic of the book is the fact 
that the subject of light-scattering is 
treated exclusively from the "particle" 
point of view. This means that the dis- 
cussion is deliberately limited to cases 
in which the scattering can be considered 
as a superposition of radiations emerging 
without interdependence from separate 
particles, whereas cases like the scatter- 

ing by an inhomogeneous medium with 
local fluctuations of its optical properties 
are omitted from the discussion. 

Within the range defined by these re- 
strictions the treatment is excellent. In 

part I everything is said which is neces- 

sary to characterize the scattered light 
in the most general way. This will be 
evident from the titles of the two last 

chapters in this part: "Wave propaga- 
tion in a medium containing scatterers" 
and "Polarized light and symmetry rela- 
tions." Specifically, it is shown in this 

part how any scattering problem can be 
solved if the four components of a four- 
component matrix are known for each 
individual particle with a particular ori- 
entation in space. Part II, which occu- 
pies the main portion of the book, shows, 
for special types of particles, how to find 
these components and the simplifications 
which are possible in many cases. Here 

special attention is devoted to particles 
that are either very small or very large 
by comparison with the wavelength of 
the light. The classical case of spherical 
particles, in which a rigorous calcula- 
tion (G. Mie) is possible for any ratio 
of the diameter to the wavelength and 
for any optical constants of the material 
of the sphere, is treated extensively. As 
a special case, a whole chapter is de- 
voted to the "optics of a raindrop" and 
the theory of the rainbow. Part II closes 
with two chapters treating "Particles of 
other forms" and "Edge phenomena and 
surface waves." 

In summary, this is a book which can 
be highly recommended to anyone who 
wishes to be informed about all the de- 
tails and the sometimes surprising im- 

plications of the disturbing effects 
which particles have on the propagation 
of light. It is a book which is not always 
easy to read, but the effort involved in 

doing so is highly rewarded. 
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The Terpenes. The triterpenes and their 
derivatives. vol. IV, Hydrocarbons, 
Alcohols, Hydroxy-aldehydes, Ketones 
and Hydroxy-ketones. The late Sir 

John Simonsen and W. C. J. Ross. 

Cambridge University Press, New 
York, 1957. ix + 524 pp. Illus. 
$13.50. 

Progress in the elucidation of the 
structures of the triterpenoids has oc- 
curred mainly in the last 20 years and 
culminated recently in the establish- 
ment of the biosynthetic link between the 

triterpenes and the steroids. This volume 

by Simonsen and Ross represents a col- 
lection and critical survey of an already 
large and rapidly expanding literature. 
It would be welcome in any event but 
is the more so since the authors have 
been able to include the most recent ad- 
vances in the understanding of the bio- 

synthesis and stereochemistry of the tri- 

terpenes and closely related sterols. 
The organization of the new volume 

follows that of its predecessors in the 
series, commencing with a brief descrip- 
tion of the broad structural features of 
the triterpenes and progressing from the 

hydrocarbons to alcohols and polyfunc- 
tional triterpenes. Each compound is dis- 
cussed within the classical framework of 
source, proof of structure, and chemical 

reactivity. Extensive use is made of in- 
frared and ultraviolet absorption spectral 
data in support of the structure assign- 
ment, so that the work contains a wealth 
of valuable, general information of this 
sort. 

Large as is the catalogue of triterpenes 
of established structure, the authors' 

listing of an almost equal number of 

compounds of unknown constitution 

gives promise of continuing activity in 

meeting the challenges presented by 
structure variations within the triter- 

penoid framework. 
The large size of triterpene molecules 

has forced the extensive use of outline 
formulas in this most recent volume of 
the series. Most organic chemists will 
welcome this departure from earlier 

practice. However, some will take of- 

fense, and others may even be confused 
somewhat by the apparent disregard 
shown by the authors in this case for the 
beautiful geometric regularities of hexa- 

gons and pentagons. 
The acknowledged interest and con- 

tributions of outstanding English chem- 
ists in the preparation of the volume 

gives assurance that the consistent effort 
to organize the literature on the terpenes 
which has been so successful in the hands 
of Sir John Simonsen will not cease with 
his death. 
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