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Technology and Social Change. Francis 
R. Allen, Hornell Hart, Delbert C. 
Miller, William F. Ogburn, Meyer F. 
Nimkoff. Appleton - Century - Crofts, 
New York, 1957. 529 pp. Illus. $7. 

The two central themes of this work 
are the acceleration in technological de- 
velopments and the ensuing cultural lags 
caused by the slow adjustment of man's 
cultural, social, and political institutions 
to the ever-faster-developing technologi- 
cal environment. In  chapter 3 Hornell 
Hart gives a very impressive picture of 
this acceleration; in prehistoric and early 
historic times it was very slow, but 
then, as a result of scientific discoveries 
and technical inventions. it became so 
rapid that we may compare the techno- 
logical progress made in this century with 
all the previous progress made by man 
since his appearance on earth. Man's ac- 
celerating efficiency in cutting tools, his 
accelerating mastery of physical power, 
the speed-up of movement and communi- 
cation, and the rapid development in 
disease control and physical comfort are 
no less spectacular than his power to kill 
and to destroy, which outruns all effec- 
tive efforts to organize its control on a 
world-wide basis. 

In the chapters that follow, the influ- 
ence of the automobile and of motion 
pictures, radio and television, aviation, 
and atomic energy on social institutions 
is very vividly discussed, and their im- 
pact upon industry and agriculture, 
medicine, family life, and political or-
ganization is outlined. While we have 
made great progress in the physical and 
biological sciences and have used our 
rapidly increasing knowledge for both 
constructive and destructive purposes, 
our advances in the social sciences have 
lagged ever farther behind; still greater 
is the lag in their effective employment 
in the resolution of the world crisis, 
which, according to Ogburn, consists in 
the strain between two correlated parts 
of culture that change at unequal rates. 
After giving careful consideration to the 
cultural lag hypothesis, Hart and Allen 
elaborate on the major problems arising 
from rapid social change under a con-
dition of ever-widening cultural lag. In 
this connection they deal, in an illumi-
nating manner, with the baffling prob- 
lems of contact between the progressive, 

industrialized nations and the underde- 
veloped, backward ones-problems that 
are but typical examples of cultural lag. 

While the authors' attempt to illumi- 
nate technological acceleration and cul- 
tural lag is very effective and extremely 
instructive, their endeavors to find solu- 
tions for some of the problems created 
by cultural lag are, naturally enough, 
less satisfactory. But would it not be too 
much to expect to find in a book by 
social scientists, however eminent, and 
however penetrating and comprehensive 
the book, the solution to the deep-
rooted world problems to which the best 
brains of the world's statesmen, politi-
cians, and social and physical scientists 
have devoted all their cnergy with so 
little result? It  appears to me that the 
solution cannot be found within the ma- 
terial and organizational dimension of 
our culture but should be sought in man's 
moral and religious character, the dis-
cussion of which, however, would have 
transcended the objective which the au- 
thors have set for themselves. 

This objective has been attained in a 
very admirable way and, for this reason, 
the book is recommended as giving 
plenty of food for thought and the raw 
material with which to build a socially 
better balanced society and more stable 
world organization. The summaries and 
annotated bibliographies at the end of 
each chapter are very welcome. 

FRANCIS WEISSJOSEPH 

Washington, D.C. 

Niels Henrik Abel, Mathematician Ex-
traordinary. Oystein Ore. University 
of Minnesota Press, Minneapolis, 1957. 
277 pp. $5.75. 

Biographies have an inherent fascina- 
tion, and biographies of great scientists, 
in addition, are intriguing because we 
may hope from them to gain insight into 
the way in which new science is created. 
Moreover, such biographies have a cer-
tain topical importance at a time when 
the public is concerned with the nationai 
need for more original minds in science. 

In  his short 27 years of life, Abel es- 
tablished a place as one of the great 
mathematicians of the 19th century. Like 
his contemporary, Galois, he was stimu- 

lated and supported by a few teachers 
and contemporaries, misunderstood and 
neglected by public officials, and sub-
jected to the experience of having im- 
portant papcrs "lost" by his seniors in the 
mathematical hierarchy of the period. 
Oystein Ore's biography is sympathetic 
but judiciously objective in tone. The 
author is rcstrained in his discusson of 
mathematical technicalities but includes 
enough for the mathematician. 

This is an enjoyable book for anyone 
interested in biography or the history of 
science. Upon putting it down, the reader 
will say to himself that, in our time, such 
a genius would not go so unappreciated 
and unrecognized. And yet one cannot 
help wondering whether today the young 
scientist does not face hazards of an even 
more insidious kind. He is not likely to 
be denied a livelihood, but is it not pos- 
sible that the pressure for conformity, the 
large group projects, and the custom of 
measuring "success" by the volume and 
fashionableness of publication, rather 
than by originality, may cause some of 
our contemporaries to spend a life of 
comfortable mediocrity less productive 
than the brief and unhappy career of 
Abel? 

KENXETH0 .  MAY 
Carleton College 

The Making of a Moon. The Story of 
the Earth Satellite Program. Arthur C. 
Clarke. Harper, New York, 1957. 205 
pp. Illus. $3.50. 

No one who has read any part of the 
technical and scientific literature on the 
artificial earth satellite, or for that mat- 
ter even the supposedly nonscientific ar- 
ticles such as have appeared recently in 
Life, Fortune, and other similar journals, 
is likely to learn anything very significant 
from this newest book by Arthur Clarke. 
However, the book is written in the same 
delightful semihumorous style as The 
Exploration of Space, the only previous 
book by this author with which I am per- 
sonally familiar. T h e  Making of a Moon 
is easy reading, and well worth the few 
hours it will take to finish it, especially 
for anyone who wants to acquire an in- 
formal acquaintance with this fascinat- 
ing f i ~ l d  as painlessly as possible. 

For the most part, Clarke stands on 
solid ground, both technically and scien- 
tifically. He deserves much credit for 
avoiding the obvious temptation to echo 
Wernhcr von Braun's scare headlines 
about the possibility of satellites being 
used as impregnable launching bases 
for atomic missiles; in fact he demon- 
strates in a common-sense way that a 
satellite is unlikely to be either impreg- 
nable or to possess any particular advan- 
tage as an offensive missile base. Fur-
thermore, he takes much of the confusion 
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out of a number of popularly misused 
phrases, such as "beyond the Earth's grav- 
ity" and "where the atmosphere ends," 
for which he should be commended. His 
treatment of the propulsion, staging, 
guidance, and control, and construction of 
the Vanguard launching vehicles, as well 
as of the elementary mechanics of the 
orbit, is both technically correct and un- 
derstandable to the uninitiated--a com-
bination not always achieved by other 
writers. 

A few errors will be noted-but only, 
I suspect, by those who are rather close 
to the IGY program. For example, the 
final velocity of the satellite is given in 
Table 1 as 17,000 miles per hour. Actu- 
ally, this is approximately the minimum 
velocity which must be obtained. As 
Clarke himself points out a few pages 
later, "it is safer to aim for a speed 
slightly in excess of the minimum," and 
this is in fact being done. Thus, if all 
goes well, the actual velocity at third-
stage burnout will be more nearly 18,000 
miles per hour. The discussion of orbit 
precession and other perturbations is dis- 
appointingly brief and incomplete, and 
although the illustrations are, for the 
most part, well drawn, there is no good 
three-dimensional representation of the 
35-degree inclined orbit. Further con-
fusion is introduced, a t  least for me, by 
the statements that the "orbits of the 
IGY satellites will cross the Equator 
at  about forty degrees" and as a result 
will swing back and forth "between the 
parallels of 35O North and 35' South," 
and by reference to the orbital period as 
being 90 minutes. (At the 300-mile alti- 
tude, the period should be more than 100 
minutes.). 

The most significant shortcomings, 
however, occur in the chapter entitled, 
"Laboratory in Space." I t  is implied, for 
example, by an unfortunate juxtaposi-
tion of paragraphs, that useful measure-
ments of the earth's magnetic field could 
be made by detecting the decrease in 
spin rate of the satellite which will result 
from eddy currents generated by this 
field. No mention is made of the Droton- 
precession magnetometer which will in 
fact be used or of any of the alternative 
types which have been considered. Al-
though the relationship of solar flares to 
the variation in ultraviolet and x-ray 
intensity reaching the earth is covered 
briefly, there is no mention of the more 
interesting relationship between solar 
flares and cosmic rays and, particularly, 
of the interesting hypothesis that cosmic 
rays produced in the sun must somehow 
be stored for periods of many hours in 
some sort of magnetic box out in space. 

There is also something lacking in the 
discussion of a possible relativity experi- 
ment. This discussion refers to the dif- 
ference in time as measured bv idealized 
clocks traveling at different speeds, as 
predicted by the special theory of rela- 
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tivity. However, this theory assumes no 
acceleration of either vehicle and there- 
fore could not be confirmed by tests in a 
satellite, which of course is continually 
changing the direction of its velocity vec- 
tor. Furthermore, the special theory of 
relativity is by now so well accepted that 
it scarcely requires any additional con-
firmation. What Clarke probably has in 
mind is a suggestion which has been 
made by several competent scientists to 
the effect that the general theory of rela- 
tivity, which predicts a difference in the 
time measured by ideal clocks, depend- 
ing on the gravity-acceleration field, 
might be confirmed by tests made in a 
satellite. Clocks having sufficient accu-
racy do indeed exist, and contrary to 
Clarke's statements, they can probably 
be designed in such a way as to be car- 
ried even in a relatively small, unmanned 
satellite. 

Other surprising statements in The 
Making of a Moon are that the heart 
normally "has to do work against gravity, 
like any other pump," and that fish arr 
"immune to gravity." Actually, any good 
high-school physics student is aware that 
both I he inlet and the outlet of the heart 
are at the same gravitational potential 
and that the only work done by the heart 
is in overcoming the friction of the cir- 
culatory system. Also, the fish could 
hardly be said to be any more immune 
to gravity than a man sitting in a chalr. 
Both are supported by increased pres-
sure on the bottom side. 

Despite these and other errors-for thc 
most part trifling and occasionally amus- 
ing-the main thread of the satellite 
story comes through loud and clear. 
Many of us could benefit by a study of 
Clarke's simple, effective style of writ-
ing. I t  is to be hoped that, after the 
IGY is over and both United States and 
U.S.S.R. satellites have been launched, 
Clarke will write another book summing 
up the accomplishments. 

RICHARD1Y. PORTER 
General Electric Company and 
Technical Panel on the Earth 
Satellite Program, U.S. National 
Committee for the I.G.Y. 

Bibliography of Plant Protection, 1946-
1947. J. Barner. Biologische Bundes-
anstalt, Berlin, 1957. 460 pp. 

This 1957 bibliographic volume lists 
more than 13,800 titles for the years 
1946 and 1947. Already published are 24 
previous volumes covering the phyto-
pathological literature for the years 
19 14-45 and 1950-5 1. Volumes cover-
ing the 194849 period are promised in 
the near future. The present volume fol- 
lows, in general, the format and type of 
content characteristic of the preceding 
volumes; it is paper-bound and excel-

lently printed. The introductory parts 
and the principal headings under which 
the titles are classified (alphabetically 
according to author) are presented in 
three languages: German, English, and 
French. The primary divisions of the 
volume are "General Works," "Diseases 
and Causes," "Diseases and Host 
Plants," and "Measures of Plant Protec- 
tion." There is also an index to authors. 

Gmelins Handbuch der Anorganischen 
Chemie. Calcium. Occurrence, the 
Element, the Alloys. System No. 28, 
part A, section 2. xii + 420 pp. Illus. 
$55.68; Zinc. System No. 32, supple- 
ment. xxxvi+1025 pp. Illus. $138; 
Platinum. Complex Compounds with 
Neutral Ligands. System No. 68, part 
D. liv + 638 pp. $90. E. H. E. Pietsch, 
Ed. Verlag Chemie, Weinheim/Berg- 
strasse, Germany, ed. 8, 1957. 

Calcium. This section, which deals 
with the occurrence of calcium, calcium 
the element, and calcium alloys, com-
pletes part A of system No. 28. Part A, 
section 1, covered the history of the ele- 
ment. 

The portion on occurrence deals with 
the cosmic distribution of the element, its 
geochemistry, its economic geography, 
and its minerals. That on the element 
itself concerns its preparation, physical 
properties, electrochemical and chemical 
behavior, physiological hazards, detec-
tion, and determination, as well as the 
general reactions of calcium salts. The 
third portion is devoted to alloys of cal- 
cium with antimony, bismuth, lithium, 
sodium, potassium, and beryllium. The 
literature is covered to 1949. 

Zinc. This comprehensive supplemen- 
tary volume covers the material which 
appeared from 1924 to 1949 and is three 
times the size of the first volume on zinc, 
which was published in 1924. 

The volume features an entirely new 
chapter on the geochemistry of zinc, a 
detailed account of the metallurgy of 
zinc, the preparation of important zinc 
salts, physical properties, electrochemi-
cal and chemical behavior, zinc alloys, 
and compounds of zinc with other ele- 
ments. I t  comprises the most complete 
account of zinc yet published. 

Platinum. This new volume completes 
the platinum series, which includes parts 
A, B, and C, published between 1938 and 
1951. 

This last volume is devoted to com-
plex platinum compounds involving neu- 
tral ligands and describes the chemistry 
of 2880 compounds. A special feature is 
a detailed introduction dealing with the 
arrangement of the material of the vol- 
ume, nomenclature, formulas, and a 
summary of the more important ligands 
and their abbreviations as well as a sum- 


