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Japanese scientist, Kitasato, who isolated the bacillus 
of tetanus. A Russian soldier saved by a blood trans- 
fusion is indebted to Landsteiner, an Austrian. A 
German soldier is shielded from typhoid fever with 
the help of a Russian, Metchnikoff. A Dutch marine in 
the East Indies is protected from malaria because of 
the experiments of an Italian, Grassi; while a British 
aviator in  North Africa escapes death from surgical 
infection because a Frenchman, Pasteur, and a Ger-
man, Koch, elaborated a new technique. 

I n  peace as  in war we are all of us the beneficiaries 
of contributions to knowledge made by every nation 
in the world. Our children are guarded from diph- 
theria by what a Japanese and a German did; they 
are protected from smallpox by an Englishman's work; 
they are saved from rabies because of a Frenchman; 
they are cured of pellagra through the researches of 
a n  Austrian. From birth to death they are sur-
rounded by an invisible host-the spirits of men who 
never thought in terms of flags or boundary lines and 
who never served a lesser loyalty than the welfare 
of mankind. The best that every individual or group 
has produced anywhere in the world has always been 
available to serve the race of men, regardless of nation 
or color. 

What is true of the medical sciences is true of the 
other sciences. m e t h e r  it  is mathematics or chem-
istry, whether it  is bridges or automobiles or a new 
device for  making cotton cloth or a cyclotron f o r  
studying atomic structure, ideas can not be hedged i n  
behind geographical barriers. Thought can not be 
nationalized. The fundamental unity of civilization 
is the unity of its intellectual life. 

There is a real sense, therefore, i n  which the things 
that divide us are trivial as compared with the things 
that unite us. The foundations of a cooperative world 
have already been laid. I t  is not as if we were starting 
from the beginning. F o r  a t  least three hundred years 
the process has been at  work, until to-day the corner- 
stones of society are the common interests that relate 
to the welfare of all men everywhere. 

I n  brief, the age of distinct human societies, indif- 
ferent to the fate of one another, has passed forever; 
and the great task that will confront us after the war 
is to develop for  the community of nations new areas 
and techniques of cooperative action which will fit the 
facts of our twentieth century interdependence. W e  
need rallying points of unity, centers around which 
men of differing cultures and faiths can combine, de- 
fined fields of need or goals of effort in  which by 
pooling its brains and resources the human race can 
add to its own well-being. Only as we begin to  build, 
brick by brick, in  these areas of common interest 
where cooperation is possible and the results are of 
benefit to all, can we erect the ultimate structure of a 
united society. 

A score of inviting areas f o r  this kind of coopera- 
tion deserve exploration. &leans must be found by 
which the potential abundance of the world can be 
translated into a more equitable standard of living. 
Minimum standards of food, clothing and shelter 
should be established. The new science of nutrition, 
slo~vly coming to maturity, should be expanded on a 
world-wide scale. The science of agriculture needs de- 
velopment, not only in  our own climate but particu- 
larly in the tropic and subtropic zones. With all their 
brilliant achievements the medical sciences are in  their 
infancy. Public health stands a t  the threshold of 
new possibilities. Physics and chemistry have scarcely 
started their contributions to the happiness and com- 
for t  of human living. Economics and political sci- 
ence are  only now beginning to tell us in  more con- 
fident tones how to make this world a home to live 
in instead of a place to fight and freeze and starve in. 

All these matters await the future peace. Neverthe-
less they constitate the stern realities of the present, 
for  as  Vice-President Wallace has said: "From the 
practical standpoint of putting first things first, a t  a 
time when there are not enough hours i n  a day and 
every minute counts, planning f o r  the future peace 
must of necessity be a par t  of our all-out war pro-
gram." 

SCIENTIFIC BOOKS 

TRENDS I N  PHYSICS TEACHING. SOME 

RECENT T E X T S  

THE a r t  of teaching physics has developed alniost 
in its entirety without benefit of the specialist i n  edu- 
cational methods. F o r  explanation, one need look no 
further than an outline of the subject itself. H a r d  
work on the subject-matter is necessary on the par t  
of almost any one before he can lay claim even to a n  
elementary knowledge of physical principles. Many 
difficulties, not the first being those of mathematics, 

confront the student who desires a sufficiently good 
command of the subject to be able to understand its 
applications in  engineering, chen~istry, medicine or 
geology, to mention but a few fields in  which special 
a.pplications of physics abound. The result of this has 
been the development on the par t  of physics teachers 
of attitudes and methods which have made little con- 
cession to the tendency in some quarters to soften 
educational programs to the level of the average stu- 
dent. 
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This seeming aloofness of the physics teacher has 
served as a counter irritant, stimulating much of the 
best work which has been done in the text-book field 
in  recent years, but it has brought with i t  a loss of 
inflnence with departments of education causing a 
deterioration or even, in  many quarters, a n  abandon- 
ment of high-school physics programs and a conse-
quent loss of students to more advanced courses in  
physics.l The war with its vast new instrumentation, 
whether fo r  combat with the eneiny or fo r  civic pro- 
tection and defense production, has brought into 
sharp relief the fantastic discrepancy between the 
need for  and the supply of young people who h a w  
a laboratory sense of physics. 

The situation might, indeed, be much worse had i t  
not been for  the forination in 1933 of the American 
Assocition of Physics Teachers and the establishment 
of their journal, the A ~ n e r i c a + >P h y s i c s  !l'eac7~er, now 
known as  the A.inericolz Jourlzal of Phys ics .  This 
journal has from the first been a forum for  the ex-
pression of all shades of opinion and experience 
regarding the teaching of physics. I n  i t  have origi- 
nated far-reaching programs for  the improvement of 
the offering to students, fo r  widening and strengthen- 
ing its appeal and for  the testing and evaluation of 
the results achieved. A nationwide program of test- 
ing of physics students under the joint auspices of the 
American Association of Physics Teachers and the 
American Council on Education has served also as  a 
stimufus toward revitalizing the physics course a t  the 
college level. 

Physics first made its way into the curricula of 
colleges and schools a t  a time -when classical studies 
were supreme, and the study of p h y ~ i c s  had to be jus- 
tified as  mental discipline. The first text-books mere 
as  fornlal as grammars and as unvarying in their 
content. The infusion of qualities which might cause 
interest in  the subject fo r  its own sake by such writers 
as John Perry and Poynting and Thomson in England, 
and by our own well-lvved TV. S. Franklin, was of 
great service in  the early years of this century, but 
new discoveries in  physics and the constantly aceeler- 
ating pace of new and important applications con-
tinually widened the gap  between the developing 
science ancl the text-books. I n  the early t~rent ies  
,'modern physics" began to be incorporated into the 
books, sonletinles as a creani puff for  dessert, some-
times sprinkled about fo r  seasoning. The most strik- 
ing result of the many experiences of the compounders 
of text-books has been the increasing number of topics 
deemed of such importaltce as to  demand the atten- 
tion of the beginning student. Drastic experiments 
with this material have been carried out by some mrit- 

ers. Bumerous new aids to teaching, such as the 
physics museum, have been developed. There has 
been a multiplication of objectives fo r  which courses 
and texts have been designed, with a corresponding 
variation in choice of topics and character of presen- 
tation. Especially marked are the differing degrees 
of emphasis on practical applications and the more 
fundamental aspects of the science. The result has 
been a wealth of new books, new editions and new 
adaptations of older texts. 

The coinlnonest professed objective in  writing a 
text-book in p h ~ s i c s  is the provision of one suitable 
for  a first course, with relatively little mathematics, 
yet one satisfying requirements f o r  a certain amount 
of professional training, and which with a little extra 
effort might also be used in preparation for  engineer- 
ing or fo r  further science study. I n  this category 
are the f ollolving : 

An Introductory Course in C o l l ~ g e  Physics (revised edi- 
tion). By X. HETRY BLACK. pp. 734 + viii. New 
York: The AIaemillaa Compan;r. 1941. $3.75. 

College Phgszcs. By JOHK (second edi- A. ELDRIDGE 
tion), pp. 702 t xii. Kew York : John Wiley and 
Sons, Iuc. 1940. $3.i3. 

College Physics  dbr idged .  Ry HENRYA. PEEKINS. 
pp. 591t is, Figs. 450. New York: Prentiee-Hall. 
1941. $3.50. 

Pu?tdnn~enfals  of 	 Collegc Pl~ysics .  By WILLIBALD 
WENIGER. pp. G94 t r i i i .  Figs. 340. Xew Tork: 
Alneriean Rook Company. 1940. $3.75. 

Each of these books uses trigonometry and in vary- 
ing degree provides the student with instructions fo r  
problem solving. Black's book is to a high degree 
pictorial; besides the many reproductions of line 
drawings and photographs there are  many plates, two 
of them in color. The illustrations cover a great 
variety of applications and range in time from such 
subjects as the experiment with the Nagdeburg hemi- 
spheres to tlle electron microscope. Each chapter is 
provided with a summary, a list of references and a 
set of problems; topics of special interest or of a 
more advanced nature are sometinles treated among 
the problems. The book by Elclridge is also profusely 
illustrated, but with relatively fewer photographs. 
There is likewise a rQsum6 a t  the end of many of the 
chapters and a large number of questions and prob- 
lems. The style of the book is personal and stimulat- 
ing, the point of view is that of the physicist. Perk-
ins' book is a n  abridgement of the author's "College 
Physics," which "was written with the purpose of 
offering such complete explanations of principles and 
theoretical deductions that the student would under- 
stand them without assistance from the instructor." 
The abridgement was accomplished by elimination of 

See for example, If. H. Trytten, SCIENCE, 94: 387, material rather than by condensation. S o  great con- 
1941; also, G. P. Harnwell, Reziew of Scientific Instrzc- 
merits, 12: 571, 1941. 	 cessions are made to popular interest. The topics 
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chosen are thoroughly treated and the metho-ds used 
are  such that the book might serve very well as prepa- 
ration for  further courses i n  physics. Weniger's text 
is conservative and is no doubt intended primarily as  
a preparation f o r  engineering. The author does not 
proceed f a r  with modern physics, but a number of 
topics in  applied physics are  given unusual emphasis, 
as, for  example, refrigeration, the elementary theory 
of the venturi meter and several others. The author 
takes care to present the theory needed for  most of 
the usual laboratory experiments of the general 
physics course. Each chapter concludes with a list 
of suggested laboratory experiments and a goodly 
assortment of questions and problems. 

Physics, the Pioneer Science. By L. W .  TAYLOR,with 
the collaboration in the chapters on modern physics 
of FORREST 847 t AppendixGLEN TCCKER. pp. xii -
xliv. Figs. 551. Boston: Houghton Rlifflin Company. 
1941. $4.00. 

General Playsics f o ~Students of Science. By R. B. 
LINDSAY. pp. 534 -xiv. Kew Pork : John Wileyand 
Sons, Inc. 1940. $3.75. 

Poz~ndations of Nodern Physics. By THOMASB. 
BROWN.pp. 333 txii. Figs. 155. Xem York: John 
Wiley and Sons, Inc. 1940. $3.25. 

Laboratory Xanual of Physics (second edition). By 
C. hl. KILBP. pp. 146 -vi. New Yorlr: D. van 
Xostrand Company, Inc. 1940. $1.75. 

The study of the historical development of physics, 
particularly the setting in  contemporaneous thought 
of the various stages of evolution of the concepts of 
physics would seem to be a very special subject, one 
making the most rigorous denlands upon the historian 
and the philosopher as well as the physicist, yet it  is 
becoming increasingly attractive to many of those 
seeking to enlarge the resources of physics teaching. 
The most notable example of the use of historical 
material in  the making of a physics text is without 
doubt "Physics, the Pioneer Science," by L. W. Tay-
lor. Physical concepts are  traced from their origin. 
Free use has been made of the writings of the original 
discoverers, and in many cases the argument is pre- 
sented in its first form. This has resulted in a book 
~ h i c hwill be of great interest to teachers and many 
general readers. The text is richly illustrated with 
reproductions of original prints and diagrams form- 
ing a collection well devised to arouse the enthusiasm 
of any one interested in  the history of science. As a 
text fo r  students its success will depend upon the 
maintenance by the teacher of interest in  the historical 
approach. I t  will not be sufficient to  "adopt" this 
book as just another text, but the author has eased 
the task by providing excellent collections of problems 
where they are called for. Principal divisions of the 
subject are introduced by several chapters of pre-
l iminaq~ historical material so that by the time the 

student is working with formulae he should be in 
command of the whole background of development of 
concept and law. A very large number of the chap- 
ters are sufficiently easy and of such general interest 
that this book will doubtless find use in  general or 
scientific libraries. A list of references to sources 
includes 291 items. Excellent indices are  provided. 

"General Physics" by Lindsay is a "thorough and 
rigorous introduction to college physics fo r  students 
who intend to pursue scientific careers." It is in- 
tended "to serve as a basic introductory text-book f o r  
science students who have had mathematics through 
elementary calculus, and also to provide a n  inter-
mediate and more rigorous course fo r  such students 
a s  have already taken a n  elementary, descriptive 
course in physics." As one would expect of this 
author, great care is taken in the exposition of fun- 
damental concepts, and there are  probably fern gradu- 
ate students of the subject who could not read this 
book with profit. The author has chosen topics with 
great skill and has managed to put  an astonishing 
amount of good physics in the 520 pages of text. The 
student who is prepared to use i t  may well be con-
gratulated on having such a text made available to  
him. I n  colleges where the first course is of the usual 
sort with little mathematics the present text will pro- 
vide a n  ideal second-year course fo r  students majoring 
in science or mathematics. 

The tern1 modern physics in  connection with the 
general physics course has come to mean rather defi- 
nitely the physics of the electron, and includes such 
matters as the electric and magnetic deflection of 
cathode rays and of positive rays, the mass spectro- 
graph and isotopes, x-rays and crystal structure, pho- 
toelectric effects and more or less concerning radiation 
and line spectra. The inclusion of this material has 
seemed necessary to many writers because of the oft- 
repeated charge that the student completes his college 
course in  physics without coming into contact with 
those matters which a re  the concern of present-day 
physicists. The inclusion has often been awkwardly 
made, and the choice of subjects included has seldom 
pleased any one but the author. Moreover, the limita- 
tions of time of most courses are  such that the modern 
physics often receives very sketchy treatment with a 
holiday for  the time being from problems and other 
systematic exercises. Professor Brown's book, "Foun- 
dations of Modern Physics," is intended to serve as 
the text fo r  the fourth unit of a twd-gear college 
course in  physics; the criterion for  choice of material 
being that it  be that which is "at present greenest with 
new growth." The book opens with a n  account of 
electrons and the determination of electronic charge, 
e/m, positive rays, the mass spectrograph, isotopes, 
and closes with a discussion of cosmic rays, cos~nic ray  
shower theory and mesons. Between these two chap- 
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ters tlie subject-matter ranges througli enough physi- 
cal optics, radiation theory, including electrical oscil- 
lations and waves, black body radiation, spectroscopy, 
x-rays, radioactivity, nuclear physics, to give the 
student a very good idea of the principal avenues of 
recent progress. The treatment is largely non-mathe- 
nlatical and can be followed easily by any one who 
has had a first course in  college physics. A n  abun- 
dance of carefully drawn and well-reproduced figures, 
discussion of many applications of contemporaneous 
interest, collections of problems, lists of references, 
are  all features which will appeal to the teacher who 
would supplement his physics course with a systematic 
treatment of modern physics or who might me11 give a 
three-hour year course in modern physics itself. The 
student who has the mathematics mill doubtless prefer 
a treatinent which will inore effectively cross the 
threshold of this fascinating subject. 

No part  of the physics course has been under closer 
scrutiny for  many years than the laboratory experi- 

nients. Xany  factoss contribute to the present-day 
history of this subject. Laboratory equipment has 
become continually and ever more rapidly expensive, 
mass production has robbed much of it  of the refine- 
~nenis  and precision of a n  earlier day. Some of the 
arguments fo r  physics fo r  physics' sake have dwindled 
in importance. The mere acquisition of laboratory 
skill is no longer pu t  forth as  a principal objective in  
college physics courses. Nevertheless, there has never 
been a time when the i~nportance of laboratory points 
of view and enough Earniliarity with instruments to 
senlove the first a~vkmardness with then1 have been 
inore clearly recognized. I n  IZilby's "Laboratory 
AIanual of Physicq" mill be found a typical list of 
experiments, togelher with brief notes concerning 
their theory and directions fo r  performance. Thc 
experiments fo r  the most par t  require inexpensive 
apparatus and are suitable f o r  a first course. 

J. C. I~GEBARD 
THEJOIINS UKIVZRSITYITOPKIKS 

SPECIAL ARTICLES 

A QUANTITATIVE ANALYSIS O F  SULFON- 

AMIDE BACTERIOSTASIS 

TToo~s 's~observations on thc relationship of para 
arninobeiizoic acid to the bacteriostatic action of sulf- 
anilamide and sulfapyridine have been amply con-
firmed and extended by other investigato~s.~~"." How-
ever, his hypothesis that PAB is a n  essential metabo- 
lite of bacteria, and that the inhibition of bnctcrial 
grolvtEl by the sulfona~nides "is due to conipetition for  
an enzyilie between the essential 1net:ibulite and the 
inhibitor," Elas not been adequately supported as yet. 

W e  have been engaged for  sorrle time in studies --

concerning tlie bacteriost:ttic potency of various sulE- 
onainide derivatives in relation to (1) the 1ninim:tl 
effective concentration of the drugs, (2)  the type of 
rnedia employerl, ( 3 )  the size of inocula and (4) the 
amounts of PAB required to prevent bacteriostasis. 
Some of the results obtained are of interest and may 
shed new light on the mode of action of these com-
pounds. 

The bacteriostatic effects of sulfanilainide, sulfa- 
guanidine, sulfa pyridine, sulfa thiazole and sulfa-
diazine were observed in two synthetic, inhibitor-free 
media, one of which affords sub-optimal growth of the 
test organism, IC. coli, whereas the other gives growth 
coinparable to that obtained in nutrient broth. The 

1 D. D. Woods, Brit. J a w .  Exp. Path., 21: 74, 1940. 
2 E. Strauss, F. C, Lo~vc l land 111. Finland, Jour. Clin. 

Invest., 20: 189, 1941. 
3 W. W. Spi~ilr and J. Jcrmsta, Proc. Soc. Exp. Biol. 

and Ned., 47 : 395, 1941. 
4 E. Strauss, J. 11. Dingle and M. Fi~iland,Jour. Inz-

mzrnol., 42: 313, 1941. 

niininlal effective concentration (MEC) of each drug 
was determined a s  the lowest nlolar concentration 
~vliich prevented visible growth over a period of four  
days with inocula ranging from 25 to 25,000 cells 
per cc. These concentrations proved to be the same 
in both media. With all inocula the absolute amount 
of PAB required to abolish bacteriostasis was found 
to be the same for  the 3IEC of each drug, as  illus- 
trated in  Table I. I t  will be noted, however, that the 
P A R  

r:ttio is inversely proportional to the MEC,Drug 
which sholvs that the b:tcteriostatic potency of a 

TABLE I 

amount
Minimal I'A 1%
efYect ive required
drug con- to  pre-centration vent bac-ar x 10-0 teriostasis 

>Ix 10-7 

sulfonaniide is directly related to  the quantity of the 
drug required to produce bacteriostasis in  the presence 
of a given amount of PAB. Furthermore, the an-
tagonistic effects of I'AB and the sulIonainides are  
apparently related to  their concentrations and are 
independent of the nunlber of bacteria. 


