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SOME REFLECTIONS CONCERNING VALENCE 

VARIATION AND ATOMIC STRUCTURE1 


By Professor M. GOMBERG 
UNIVERSITY OF MICHIGAN 

PERMITme, please, to  offer a word of explanation 
concerning the choice of the subject f o r  this evening's 
talk. Many years ago it  fell to my lot to  become in- 
terested in  a striking instance of valence variation, and 
the solution of that problem rested wholly ,on experi- 
mental laboratory evidence. A number of other sim- 
ilar cases of valence variation have been subsequently 
encountered by various workers, and their conclusions, 
also, rested on experimental evidence. Meanwhile, 
during the last ten years, and especially during these 
last five years, the theoretical aspect of the entire 
valence question has received much clarification as  a 
result of certain theories based on the spectroscopic 
study of the elements. The question is alluring-do 
the empirical findings, in  this branch, of the near past 
harmonize with the recent theoretical deductions? 
Obviously, the nature of the reply to this question 

1 Address of the president, the American Chemical 
Society, Buffalo, N. Y., September, 1931. 

will be colored to some extent by the psychology of 
the questioner, but the correctness of the answer can 
only be i n  proportion to the requisite technical train- 
ing possessed by the inquirer. On that  last score, I 
bespeak your generous indulgence. 

THE KARLSRUHE CONGRESS 
To-morrow, September 3, will mark the seventy-first 

anniversary since the occurrence of the interesting 
gathering of chemists, in 1860, in  the peaceful little 
city of Karlsruhe, Baden. The delegates came from 
all countries in  Europe, in  response to a n  invitation 
sent out by a self-appointed committee. Among the 
45 signatures attached to the invitation were those of 
Liebig, WGhler, Bunsen, Frankland, Williamson, Pas- 
teur, Dumas, but the moving spirit  of the organiza- 
tion was young KekulB. The object of the meeting 
was to see if by exchange of opinions some reasonable 
agreement could be reached i n  regard to the precise 



brings to your attention 
a new volume of rare 

scientific interest 

SNOW CRYSTALS 

and Kindred Water Forms 

by W. A. 	Bentley and W. J. Humphreys 
230 pages, 9 x  12, $10.00 

FROB1 Jericho, Vermont, for more than forty years, through the patience and skill 
of JV. A. Bentley, have gone out many exquisite pictures of the snow crystal. 

And from far  and wide has come back the urgent request that these pictures be 
somehow preserved from an otherwise sooner or later certain loss and made con-
veniently available alike to the scientist seeking truth, the artist searching for pat- 
terns of graceful form, and all to whom the beautiful in nature has a strong 
appeal. 

Now, through the sponsorship of the American Meteorological Society this has 
been done and over 2000 of Mr. Bentley's collection of 5300 microphotographs have 
been selected, classified and beautifully reproduced in this book. 

Here is a book that represents a distincti-ve service to students of meteorology 
and crystallography. I n  the classification of the forms and his cbmments on them, 
W. J .  Humphreys has pointed out the significant facts of interest to the scientist, 
the procedure of making the photos, circumstances of occurrence, notes on classi-
fication, etc. To the artist the photographs themselves are paramount. Inspiration is 
here, and a challenge-in more than 2000 designs, no two alike, and all adapted to 
a single unit form. 

Part I-Snow Crystals 
History-Taking the Snow Crystal's Picture-Some 
Facts of Observation-Classification-Circumstances 
of Occurrence-Markings-Shapes of Cavities-Para- 
sitic Crystals-Picture Crystals-Crystallography of 
the Snow Crystal-Peculiar Crystals-Partial Bibli-
ography of the Ice Crystal. 
Part 11-The Snowflake's Closest of Kin and its 

Cousin, the Dewdrop 
Ice Flowers-Windowpane Frost-Dew and Frost- 
Rime-Glaze-Sleet-Graupel. 

Send f o r  a copy on approval 

McGRAW-HILL BOOK COMPANY, Inc. 
330 West 42nd Street New York 



Completely Up-to-Date 

Revised and Rewritten 


Theoretical Chemistry 

By Frederick H. Getman 
Formerly Associate Professor of Chemistry, Bryn Mawr College 

Revised by Farrington Daniels 
Professor of Chemistry, University of Wisconsin 

Previous Editions Used in 280 Colleges @ Universities 
First published in 1913, this well-known textbook in Physical Chemistry now appears 
in a thoroughly revised fifth edition. I t  is designed to meet the requirements of classes 
beginning the study of theoretical, or physical chemistry. However, scientists in other 
fields, anxious to keep abreast of the new developments in a rapidly moving field, will 
find in the new "Getman-Daniels" a wealth of important information on every major 
aspect of the subject. 
I n  the words of Dr. Daniels this new edition "introduces recent advances without 
offending old friends who cherish the foundations of a successful past; keeps pace with 
present tendencies toward the mathematical viewpoint without driving away students 
who are inadequately prepared; and sifts out the permanent from the trivial." 
Some of the many changes incorporated in this fifth edition are: throughout the book, 
a special effort has been made to amplify or change those portions of the book which 
have been found troublesome. The chapters on Elementary Thermodynamics, Kinetics, 
Photochemistry and Atomic Structures have been rewritten. New chapters on Chemical 
Thermodynamics and an Introduction to the Quantum Theory have been added as these 
fields have become so important that even elementary students should have some ac-
quaintance with them. The first half of the book has been made simpler, and the 
last half somewhat more advanced. Many new problems have been added. 

John Wiley and Sons, Inc. 


Fourth Avenue, New York 
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KEEP THE FAITH WITH YOUR LIBRARY 
add a book or two as a Christmas Gift

-*-
ANNUAL SURVEY OF AMERICAN CHEMISTRY. Edited by CLARENCEJ. WEST, 
Chairman of the Committee of the Division of Chemistry and Chemical Technology of the 
National Research Council. Volume V, 1930. 630 Pages. $5.00. 
This well known review presents to the reader a concise and accurate survey of the progress in pure and 
applied chemistry made in America for the calendar year 1930. Every chemist should have a complete set 
of these volumes to keep abreast of modern scientific and technical developments in America irrespective 
of whether he is engaged in industry or professional work, and to point the way for a more exhaustive read-
ing in fields in which he is especially interested. Series to date: Volume I, $8.00; Volume 21, $9.00; 
Volume III, $3.00; Volume IV, $4.00. - * -
THE VITAMINS. By H. C. SHERMANand S. L. SMITH. 2nd Edition, entirely rewritten. 
A. C. S. Monograph No. 6. 525 Pages. Ill. $6.00. 
This monograph undertakes to treat its field both broadly and thoroughly, each of the six vitamins now 
generally recognized being discussed in its various aspects-the physical properties, the evidence as to 
purely chemical nature, the biological relationships and occurrence in nature, the methods of determina-
tion, the distribution in foods, and the significance as a factor in food values and in relation to nutrition 
and health. TjThe volume is thus designed to serve agriculturists, biologists, chemists, dietitians, food 
manufacturers and their technologists, home economics and nutrition workers, physicians, teachers, and 
many other readers interested in the present-day development of science and in the problems of food 
and health. To many students in this varied field, the bibliography alone may well be worth the price 
of the book. 

- --
DIELECTRIC CONSTANT AND MOLECULAR STRUCTURE. By CHARLESPHELPS 
SMYTH.A. C. S. Monograph No. 55. 224 Pages. 31 diagrams. $4.00. 
This New Book of far-reaching importance in a new field of very general interest makes available to the 
physicist, the chemist and the chemical engineer the result of many recent investigations, showing the suc-
cess of a new method of attack upon the molecule and describing methods for further prosecution of at-
tack. 

-*-
NUCLEIC ACIDS. By P. A. LEVENEand LAWRENCEW. BASS. A. C. S. Monograph
No. 56. 337 Pages. $4.50. 
Up-to-date information with experimental details for selected synthetic and analytical methods in the fields 
of pyramidine, purine, and nucleic acid chemistry for the chemist, biologist, physiologist, and physician. 
I n  addition to the text, the book contains a n  extraordinarily comprehensive bibliography arranged and 
set up in a manner which makes i t  exceedingly easy and practical to use. 

-e-
COLLOID CHEMISTRY; THEORETICAL AND APPLIED. Volume 111, Techrmologi-
cal Applications. Edited by JEROMEALEXANDER.655 Pages. $10.50. 
The forty-two papers by distinguished investigators included i n  this volume touch directly or indirectly 
many phases in the development of processes and products of industry The first eleven papers consist 
of subjects of interest to many industries and deal with general principles. Six papers immediately fol-
lowing deal with mechanical or more specialized matter. The balance of the papers will prove an invalu-
able aid for the selection and application of those principles of colloid chemistry to specific branches of 
science beginning with geology and mineralogy and running to metals, petroleum, asphalt and agriculture. 
Series to date: Volume I, Theory and Methods, 974 Pages, $14.50; Volume II, Bzology and Medicine, 
2029 Pages, $15.50. -*-
THE STRUCTURE OF CRYSTALS. By RALPHW. G. WYCKOFF.2nd Edition entirely 
rewritten. A. C. S. Monograph No. 19. 497 Pages. Ill. $7.50. 
This new edition follows closely the form of its first edition and marks the advances already reached in 
the study of Crystal Structure in the light of x-ray diffraction methods. The progress of the last few 
years has been so great and important that nearly every chapter has been entirely rewritten. 

THE CHEMICAL CATALOG COMPANY, INC. 
419 Fourth Avenue New York, U. S. A. 


