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By Professor N. V. SIDGWICK 
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ITis commonly assumed that chemistry, like physics, 
can prevail everywhere, but on inquiry it  can be 
readily seen that this is by no means so;  it  is only 
under rather exceptional conditions that' chemical 
processes can occur. This is a matter which concerns 
every one, and not chemists alone, because it  is only 
where chemistry is possible that life is possible. In-
deed, that is one reason why the limitations of chem- 
istry have not always been recognized, because we are  
enclosed within the same limits ourselves. 

Chemistry is  commonly called molecular physics : it 
is the investigation of the structure and behavior of 
those little groups of atoms which we call molecules, 
whose almost infinite repetition constitutes the chemi- 
cal substances of our ordinary experience. The first 
point therefore is to know what molecules are, and in 
general terms why they are formed. 

1 The Maiben Lecture delivered before the meeting of 
the American Association for the Advancement of 
Science, Denver, June 23, 1937. 

The matter of the universe consists of atoms, of 
some 90 to 95 different elements. Each atom is made 
up  of a small positively charged nucleus, surrounded 
by a number of electrons equal to  the number of units 
of positive charge on the nucleus. Now the electrons 
surrounding a nucleus can arrange themselves in 
groups of greater or less stability, and it  often hap- 
pens that two or more atoms can make a more stable 
arrangement of their electrons by pooling them or by 
transferring some of them from one atom to the other. 
I f  the extra stability so gained is great enough, the 
atoms will remain attached to one another, and a 
molecule will have been formed. It is only a few of 
the outermost electrons of any atom which take par t  
in these rearrangements-the greater number are 
already sorted out into groups-and in consequence 
the number of atoms which forms a molecule is never 
large, often only two or three, and rarely more than 
a hundred. 
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in the tail bud stage to 75 and 35, respectively, in the T H E  CULTIVATION O F  VIRUSES ON T H E  
feeding stage. The container is then taken out of the CHORIOALLANTOIC MEMBRANES O F  
beaker, and most of the water removed by pipette, CHICK EMBRYOS 

care being taken not to lower the level so much as to DURING the studies of the cultivation of the viruses 
bring the animals in contact with the surface film. A of Myxamatosis of rabbits and Vaccinia on the chorio- 
convenient amount, usually 2.5 cc, of hemoglobin solu- allantoic membranes of chick embryos, modifications 
tion ( 1  cc of blood d~luted to 2 liters with water) is of the technique as described by Woodruff and Good- 
added to the container with the animals and then suffi- pasture1 were used. A stand for  holding the egg, 
cient water added to bring the fluid level u p  to the top which was found superior to those made of plasticene, 
of the narrowed neck of the bulb. A microburette is , was devised by one of us (Elizabeth Osierman). It 
used to measure the hemoglobin solution. The Scotch was made by soldering the bowl of a n  ordinary tea-
tape is removed and a length of rubber tubing with a spoon on a piece of iron pipe, 14 inches high and 14 
mouthpiece is connected to the open end of the capil- inches in diameter. This is easily cleaned and steril- 
lary. The container is then inverted over a small ized as well as being heavy enough to hold the egg 
beaker and the contents expelled by air  pressure steadily during inoculation. 
through the c a ~ i l l a ~ .  This prevents bubbling, and he eggs were inoculated under a hood free of air 
with a little practice the embryos can be removed from currents and kept dust free by a continuous~y steam- 
the bulb without injury, even in open neural plate ing pan of water. It was not necessary, therefore, to 
stages. A standard solution is then made by repeating place the eggs in warm water during inoculation. 
the procedure without the embryos, the additional vol- A grinder, known as the Handee Grinder, manu-

being course made up water' The factured by the Chicago JVheel and Manufacturing 
concentration of hemoglobin in aliquot parts of the 

Company, to which had been fitted a 4 inch Carborun- 
standard and the unknown solution containing the ani- 

duin dental disk was found most efficient fo r  opening 
mals is then determined with a oolorimeter by the 

the eggs. This has three advantages: first, that the 
method of Bing and Baker,= using Bing1s2 modified 

disk can be easily sterilized by immersion in alcohol reagent.
The results are by a calorimeter formula between 'perations; secondl use of it the number 

as follows : of eggs which can be opened in one hour is largely 
increased; and third, the cost ($10.25 for  the disk and 

-+xv=v, drill) is much less than a dental drill. 
T T  

-
U =reading of unknown solution 
S = reading of standard solution 
V =volume of container 
V, =volume of liquid in unknown solution 

and 
v -V. UNIVERSITY SEATTLEOF WASHINGTON, 
, . L  

Number of eggs used = of One egg 
1A. Woodruff and E. W. Goodpasture, A m .  Joz~r .  Path., 

The a.dvantage of the indirect method is ,  that the 
actual concentration of reference substance in the ' 
standard solution is of no consequence. The greatest 
source of error is in the reading of the oolorimeter. BOOKS RECEIVED 
I t  is possible that a reference substance with a blue 

CARLSON,ANTON JOHNSON.J. and VICTOR T h e  Machin- color might improve the accuracy. However, tests of 
ery of the  Body.  Pp. xvii + 580. 187 figures. Uni-


this method on known volumes of mercury with hemo- versity of Chicago Prrss. $4.00. 

globin as the reference substance showed it  to be FRBSER,C. MCLEAN. Hydroids of the Pacific Coast o f  


accurate to within 5 per cent. Canacla and the  United States. Pp. 207. 44 plates. 

University of Toronto Press. $2.50.

JOSEPHL. SCHWIND GRAY,GEORGE T h e  Advancing Pront  o f  Science. W. Pp. 
DONALDG.. RENP xiii + 364. Whittlesey House, McGraw-Hill. $3.00. 
STUARTSTURGES R~ENNINGER,KARLA. T h e  H z ~ m a n  Mind. Revised edi- 

tion. Pp. xiii + 487 t xiii. Knopf. $5.00.DEPARTMENTSOF ANATOMYAND PIDDUCK,F. B. on the  Nathematical Theory ofL e c t ~ ~ r e s  
BIOCHEMISTRY - .Elerlr~cilw. Pn. viii f110. Illustrated. Oxford Uni- " L 

ALBANYMEDICALCOLLEGE versity Press. $3.25. 
UNION UNIVERSITY WEBB. HANOR A. and ROBERT 0. BEAUCHAMP.W o ~ k b o o k  

in ' ~ e n e r a l  Science. Pp. 312. Appleton-Century. 
1F. C. Bing and R. W. Baker, Jour. Biol. Chem., 92: $0.88. 

589-600, 1931. G. H. and R. G. COFFIN. Essentials o f  Coz- WHITEFORD, 
2 F. C. Bing, Jour. Biol. Chem., 95: 387-388, 1932. lege Chemistry. Pp. 514. 32 figures. Mosby. $4.00. 
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Four Outstanding New Books 


Uspensky-Introduction to Mathematical Probability 
By J. V. USPENSICY,Stanford University. ,415 pages, $5.00 

Seeks to give the student a fundamental knowledge of the methods and results of the mathematical 
theory of probability. The presentation is simple yet rigorous. About half of the book deals with 
elementary matters, while the other half is devoted to modern and more advanced parts of the theory 
of probability. Among the features of the book are: much emphasis is laid upon asymptotic theo- 
rems; the book incorporates many results of modern research, such as the general concept of distri- 
bution, characteristic functions, fundamental limit theorems in one and two dimensions, derivation 
of distribution of several important statistics, etc.; each chapter contains a number of problems; 
wherever feasible the author has endeavored to estimate limits of errors in various approximate 
formulas. 

Heald-Introduction to Plant Pathology 
By FREDERICKDEFORESTHEALD, State College of Washington. McGraw-Hill Publications 
i n  tlze Agriczcltural Sciences. 556 pages, $4.00 

This important new book has been written in response to a demand from teaching plant pathologists 
for a somewhat briefer treatment of the subject than is presented in the author's well-known Manual 
of Plant Diseases. The present volume is not, however, an abridgment of the more complete manual, 
but involves much added material and an entirely different order of presentation. A feature of the 
book is the discussion of the relation of plant diseases to human affairs. 

Kenzdle-Fundamental Principles of Quantum Mechanics. 
With Elementary Applications 

By EDWIN C. KENBLE, Harvard University. International Series i n  Physics. 605 pages, 
$6.00 

A comprehensive and scholarly treatment of the basic principles of non-relativistic quantum me- 
chanics and of their mathematical and physical background. The use of an elaborate mathematical 
technique is avoided without the customary corresponding sacrifice of rigor. Of especial interest is 
the chapter providing a more complete bridge between the language of the Dirac-Jordan transfor- 
mation theory and the abstract mathematical methods of von Ne~xmann than has been available 
hitherto. 

Zemansky-Heat and Thermodynamics 
By MARK V. ZENANSIIY, College of the City of New York. 381 pages, $4.00 

An introduction to the subject matter of heat and thermodynamics for students of physics, chemis- 
try, and engineering. The author presents the fundamental concepts and laws of thermodynamics, 
together with a discussion of the technique of applying these principles to specific problems. The 
macroscopic point of view has been emphasized throughout. The affinity of a reaction has been 
treated in a novel manner. Problems and questions are included. 

Send for copies on approval 

McGRAW-HILL BOOK COMPANY, INC. 
330 West 42nd Street, New York Aldwych House, London, W.C.2' 



LEICA MANUAL 
Edited b y  TJ7111ard T). Jlorgan, Contribu- 
tions Eclitor of LIFE lfagaz~ne and Henry 
31. T~ester, Cinephotographer. 
The One Book that describes the minia- 
ture camera with all its accessories and 
varied 1 1 ~ s  in your ~eientific worli or as a 
di~ersioll  and a hobby. 
T o  Scientific Workers the Leica Malnlal 
offers al~thoritative information on the nem- 
est equipment and the most practical, 
proven methocls. Specialized articles treat 
scientific subjects fully and clearly. 
All Revised, with n e v  chapters, latest de- 
~ ~ ~ l o p n ~ e n t r .  new subjects, lip-to-date tech- 
niqne, about GO0 pages and 4.50 illu~trationq. 
New Chapters. Fresh material on such 
s l l b j ~ c t ~  as Leica Technique, Developina. 
11)-per-Sensitizing. i2rcl~eolo,?., Color Plio- 
torrraphy, Photornicrographj-, Pllotography 
of Small Objects, Exploration, T'isnal Edu- 
cation, Filter Data and the Pola Screen, and 
new methods ant1 formnlae, and a wealth of 
other material. 
More Subjects. The entire field has been 
carefnllv searched, so that erery important 
aspect ~voald be coverecl. 
A n  Encyclopedia o f  Ideas and Informa- 
tion $1.00 (in U. S. A.) a t  all photograpl~ic 
dealers and book stores o r  directly from 
E. LEITZ, Inc., 730 5th Ave., New York, distribu- 
tors in U. S. A., who will also send descriptive 
circulars or answer specific questions on request. 

MORGAN & LESTER 
PUBLISHERS 

100 E. 42nd Street New York, N. Y. 

Many Exclusive 
HOLMES features 
never before thought possible 
on a 16 mm projector. 
The HOLMES 16 mm projector wel- 
comes a comparison test based on picture 
quality--quietness of operation-size and 
brilliancy of picture--volume and quality 
of sound reproduction. Let any profes- 
sional operator make your test for you, 

A mechanically 
superior pro- 
jector costs no that 

more. 

nr ltnn n at t J . . ~ ~ I P * .  - 
nl v \vrr CPI. \KPR\\ 1t11 12'' cone. 
A I I P J , I I ~ I I : R - I  5 $5 a t 1 6  o ~ ~ t p t ~ t .  
\\ I 1I . IIT-(  omplt.tc rqn lpm~nt  npprox- 
irn:ltclj 7 0  pounrtq RF.1 to  1600 
fcr.t 

The HOLMES 16 mm and 35 mm Pro- 
jectors are used by world renowned lec- 
turers and professional motion picture 
operators all over the world and in the 
better class of schools, colleges and scien- 
tific institutions. 

Write  for full information and 
technical details. 

HOLMES !! PROJECTORS 
Choioe of Proiesslonal Operators Everywhere 

HOLMES PROJECTOR CO. 
1821 Orchard St., CHICAGO. 
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Manual of the 

'lora 

(ILLUSTRATED) 

Being Descriptions of the Seed-Plants growing 
naturally in North Carolina, South Carolina, 
Georgia, Florida, Alabama, Mississippi, Tennes- 

see and Eastern Louisiana 

By JOHN KUNKEL SMALL 
This Manual replaces the author's Flora 

of the Southeastern United States, pub- 
lished in 1903 (second edition 1913), for 
the Southern States east of the Mississippi 
River. It embodies the results of con-
tinued explorati~n and study, thus bring- 
ing up to date our knowledge of this floral 
region. 

There are xxii+ 1554 pages and over 
1500 illustrations, one illustration of a 
species of each genus. 

Price $10.50 Postpaid 

T H E  SCIENCE PRESS 

PRINTING CO. 


LANCASTER, PENNSYLVANIA 


By PROFESSORW. IS. GREGORYand H. C. RAVEN 

of The American Museum of Natural History 


and Columbia University 


"A Particularly Readable Volume" 
"Here is one of the very best books that has been published 
on African adventure. I t  ranks with that fascinating classic 
of Henry M. Stanley recounting his adventures in 'How I 
Found Livingstone.' . . . The authors have produced a par-
ticularly readable volume. The text is filled with observa- 
tions about contacts with the natives and the customs of 
tribes, with high spots of interest and humor. In  addition 
to ethnological notes, there are stories of animal and plant 
life and vivid descriptions of jungles, lakes and mountains. 
. . . The authors go on to describe the search for and contact 
with the giants in a fascinating and thrilling fashion." Ray. 
mond L. Ditmars in New York Herald Tribune Books. 

271 text pages; 119 pages of illustrations. 
$3.65 postpaid 

THE STRUCTURAL DETAILS O F  THE GIANT ,SALIVARY GLAND CHROMOSOMES of Drosoph-
ila can easily be seen under any compound micro- ----, 
scope. These chromosomes are unequalled for dem- 2 

,onstrating the physical basis of mendelian heredity. ::..:> 
Permanent microscopic slides of salivary gland F;" 

chromosomes of Drosophila nelanogaster, each $2.25 .: ~ f  ,
With drawing identifying chromosomes and prin- w.cipal "landmarks" in two figures; also slides showing h .  . : 
translo~ations,X and Y-chromosomes, etc,, each $4.00 ~ 2 2  

Send for free list. t:: .. .i 
A3IERICAN GENETIC ASSOCIATION " 

Washington, D. C .  
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W A N T E D  

New Products and Processes 
Large and highly successful company actively engaged in the 
manufacture and sale of basic drug, pharmaceutical, biologi- 
cal, medicinal chemical and allied products desires to obtain 
manufacturing and sales rights for new products. 

Particularly desires products which can be sold in bulk and 
in large quantities. 

Address "MANUFACTURER" care of Science, 
3941 Grand Central Terminal, New York, N. Y. 

USED Electrocardiografs 
Einthoven type, su i t ab l e  f o r  labora tory ,  exper imenta l  
o r  research work.  Tab le  a n d  "portable" mode l s ;  
ba t t e ry  operated, mechanical camera .  Complete w i t h  
a l l  s t a n d a r d  accessories,  inc luding s t r i n g  a n d  carrier.  
Pr iced low ($200 u p )  t o  reduce  stock. W r i t e  f o r  i l lus- 
t r a t ed  pr ice  l i s t  S1. 

SANBORN COMPANY, 
39 Osborn Street, Cambridge, Mass. 

PRINTING COMPANY 
PRINTERS O F  

SCIENTIFIC end EDUCATIONAL 

MONOGRAPHS 

Correspondence Invited 

LANCASTER, PENNSYLVANIA 


