
SCIENCE 

VOL.102 FRIDAY, 14, 1945SEPTEMBER No. 2646 

Surfaces of Solids in Science and Industry: PRO- Quotations: 
FESSOR WILLIAM DRAPER HARKINS..........................................263
 ............... .....................................Research 
 ..........................................................282 


Obituary: 
Harold Hibbert: DR. COLIN G. FINK.Recent 
Deaths 268 

Scientific Events : 
Navy Hospital for Asthmatics and Associated A1- 
lergies; A Managing Committee for the Westing- 
house Science Writing Award; The Henry Norris 
Russell Lectureshia of the American Astronomical 

I. + 

Society; News from Abroad ............................................269 


Scientific Notes and News .. .......................... 271 


Special Articles : 
Modification of Gramicidin through Reaction with 
Formaldehyde: DR. J. C. LEWIS, DR. K. P. DIMICK, 
DR. I. C. FEUSTEL,DR. H. L. FEVOLD,DR. H. S. 
OLCOTTand DR. I3. FRAENKEL-CONRAT.The Free 
Tryptopha?ze Content of H m a n  Urine: B. S. 
SCHWEIGERT,H. E. and DR. C. A.SAUBERLICH 
ELVEHJEM. The Electron Micrography of Crys-
talline Plant Viruses: DR. W. C. PRICE, DR. ROB- 
LEY C. WILLIAMS and DR. RALPH W. G. WYCKOW. 
The Measurement of Blood Oxygen in Malaria with 
the Use of the Oximeter: DR. YAN TIM WONG. 
The Relation of Hypersensitiveness to Poison Ivy 
and to Cashew Nut Shell Liquid: DR. HARRY KEIL, 
DR. DAVID WASBERMAN CHARLESand PROFESSOR 
R. DAWSON.............................................................................................. 274 


Scientific Apparatus and Laboratory Methods: 
Precipitable Typhoid Somatic Antigen in the Serum 
of Typhoid Fever Patients: PROFESSOR E. W, DEN-
NIS and DR. ASSAD S. SAIGH. Removing the Sheil 
from Living Grasshopper Eggs: DR. ELEANOR H. 
SLIFER ............................................................................................................ 280 

Discussion: 
The Progress of Soviet Paleobotmy: PROFESSOR' 
I. V. PALIBIN. Wear in Engine Cylinders: PRO-

FESSOR S. R. WILLIAMS. Another Value of a Na- 


283 

Scientific Books : 
Electro7Fics: PROFESSORW. F. G. SWANN. Bio- 
logical Names and Terms: PROFESSOREDWINB. 

MATZKE. Mammals of the Old World: W. L. Mc- 

ATEE. Books Received ........................................................................286 


SCIENCE: A Weekly Journal, since 1900 the official 
organ of the American Association for the Advancement 
of Science. Published by the American Association for 
the Advancement of Science every Friday at  Lancaster, 
Pennsylvania. 

Editors : JOSEPHINE OWEN CATTELL and JAQUES 
CATTELL. 

Policy Committee: MALCOLM H. SOULE, ROGER ADAMS 
and WALTER R. MILES. 

Advertising Manager: THEO.J. CHRISTENSEN. 
Communications relative to articles offered for publication 

should be addressed to Editors of Science, The Science Press, 
Lancaster, Pa. 

Communications relative to advertising should be addressed 
to THBO. CHRISTEXSEN, Advertising Manager, Smithsonian 
Institution Building, Washington 25, D. C. 

Con~municationsrelative to membership in the Association 
and to all matters of business of the Association should be 
addressed to the Permanent Secretary, A.A.A.S., Smithsonian 
Institution Building, Washington 25, D. C. 


Annual subscription, $6.00 Single copies, 15 cents 


SURFACES O F  SOLIDS I N  SCIENCE AND INDUSTRY1 
By Professor WILLIAM DRAPER HARKINS 

UNIVERSITY OF CHICAGO AND UNIVERSAL OIL PRODUCTS COMPANY 

EXCEPTfor those who live on the ocean the objects 
observed visually by human beings are mostly solids, 
yet who-has stopped to think that no one has actually 
seen a solid? All that is observed is the surface of 
the solid. F o r  example, no one has ever seen any-
thing of a house except the surfaces of its outside 
and of its inside walls. The surface of a solid may 

1Julius Stieglitz Memorial Lecture under the auspices 
of the University of Chicago and the Chicago Section of 
the American Chemical Society. Presented in much more 
extensive form to the Conference on Catalysis of the 
American Association for the Advancement of Science 
a t  Gibson'Island, Md., June 11, 1945. Much of the work 
on solids has been published with Dr. Georgb Jura in the 
Journal of the American Chemical Society, while that on 
liquids is given in Publications 7 and 13 of the A.A.A.S. 
by the writer. 

be considered as  a two-dimensional system while the 
solid is itself three-dimensional. Even a single solid 
is, in  general, made u p  of a very number of 
small particles o r  crystals which are  held together 
by surface forces. The boundary between two such 
crystals, or two phases, is designated as  an interface, 
although the term surface is often used with a general 
meaning which includes all types of interfaces. 

Surfaces are  prominent in  that they form the 
outside boundary of every phase or particle. Thus, 
if a thermometer is used to test the temperature of 
a liquid, its bulb must first be pu t  through the surface. 
I n  vaporization every molecule must first get into 
and then jump out from the surface, and the con-
densation or adsorption of a vapor occurs upon a 
surface. I f  two particles unite, a par t  of their 


