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This new work combines a teaching text with laboratory technic and 
exercises, constantly applying biochemistry to clinical medicine. It 
links up physiological chemistry with medicine more closely than 
any other book. The author goes into painstaking detail in explain- 
ing calculations, organic chemical f o r m u l ~ ,  and chemical, physical 
and biologic laws and reactions. The reader is not left to guess at 

Chemistry  the reasons for the various steps, but rather, each expression or 
factor is carefully worked out. 

Octavo of 950 pages, illustrated. By Withrow Morse, Ph.D., Professor of Physio- 
logic Chemistry and Toxicology, Jefferson Medical College. Cloth, $1.00 net. 

The book has two main divisions. In  the first is taken up the 
Physico-chemical side of the subject and in the second the Physio- 
logic. Under the former are presented mass and volume, the colloid 

McC1endon particle, intermolecular forces, electrolytic dissociation and chem- 
ical equilibria, hydrogen ions. Under physiologic are discussed& Medes' radiant energy, atomic structure and physiologic action, thermo- 
chemistry in the living body, colloids in organisms, hydrogen ions 
in biology (enzymes, bacteria, soils, natural waters, urine), ionic 

Chemistry equilibria in blood, osmosis, permeability, and surface forces. 

Octavo of 438 pages, illustrated. By J. F. McClendon, Ph.D., Professor of Physio- 
logic Chemistry a t  the University of Minnesota Medical School; and Grace Medes, 
Ph.D., Assistant IJrofessor of Physiologic Chemistry a t  the University of Minne-
sota Medical School. Cloth, $4.50 net. 

Dr. Jordan has given his work for this e igh th  edi t ion a most com- 
plete revision. He has added a great deal of new material on the 
bacteriophage phenomenon, tularemia, botulism, scarlet fever, and 
other subjects in which recent progress has been made. The chapter 
on AnaGrobes has been extensively revised. Dr. Jordan's book is 
very complete. A chapter is devoted to the filtrable viruses. There 
are chapters on the bacteria of the air, soil and water; bacteria in 
the arts and industries; the bacteriology of milk and milk products ; 
bacteria and the nitrogen cycle, and the bacterial diseases of plants. 

Octavo volume of 752 pages, illustmted. Hy Edwin 0. Jordan, Ph.D., Professor of 
Bacteriology, University of Chicago and Rnsh Medical College. Cloth, $5.00 net. 

. .. . .. . .. ... . ... . . ..............SIGN AND MAIL THIS ORDER FORM TODAY.. ... . . ..... . .......... . ........  

Please send me the books checked ( V ) , charging the amount to my account: 

Morse's Biochemistry, $7.00 ne t ;  McClendon and Medes' Physical Chemistry, $4.60 ne t ;  Jordan's Bacteri-
ology, $5.00 net. 
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Macmi l lan  Publ icat ions  
THE PHYSIOLOGY OF THE CONTINUITY OF LIFE A BIPOLAR THEORY OF LIVING PROCESSES 

B Y  1 BY 

D. NOBL PATON, M.D., B.Sc., LL;.D., 1 
GEORGE W . CRZLE, M.D.

E1.R.X., Regizbs Professor of Physi-  
ology, Universi ty  of Glasgow. 1 Edi ted  b y  Amy F. Rowland.  

Starting with the tenet tha t  electricity is a. 
thl  ough a discussion of the following subjects : 

The subject matter of this book is developed I constant phenomenon of living processes, the 
life and hereditr ;  reproduction; sex; the  de- author by logical steps reaches the conclusion 
termination of sex; the relation of the germ that  the organism as  a whole is a bipolar 
cells to  the  soma1 cells; the  influence of the 1 electro-mechanism having the pattern of the unit 
gonads upon the  soma; the influence of the soma cells, and tha t  the unit  cells are constructed 
on the gonads; sexual life; the nutrition of on the pattern of the atom. Hence, reasons the 
the Zygote before birth (pregnancy) ; parturi- author, the normal and pathologic phenomena 
tion and the  nutrition of the infant-suckling of men and animals may be interpreted in electro- 
and milk secretion. I chemical terms. 

The author i n  his preface emphasizes his in- L 
Of necessity, the conclt~sions arrived a t  are of 

tention of presenting evidence rather than dogma, a speculative nature, but the wealth of resei~rch 
and makes the statement tha t  "authoritative underlying every conclusion lends .weight to  a 
text books have played a great  part  in obstruct. theory difficult of immediate acreplanre. 
ing the advance of srience. " 

Cloth, 8 ~ 0 ,  226 pp. $4.00 
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TENDENCIES IN RECENT RUSSIAN  
PHILOSOPHY  

S. Frank 
PHILOSOPHY OF RELIGION IN FRENCH-

SPEAKING COUNTRIES FROM 
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Emmanuel Leroux 
THE THEORY OF SENSA: AN ASPECT OF  

CURRENT REALISM  
W. P. Blevin 

THE APPEARANCE OF VALUES 
Louis Arnaud Reid 

MATHEMATICAL REALITY 
James Byrnie Shaw 

MATHEMATICS AND NATURAL SCIENCE 
Arnold Dresden 

INFINITY AND THE INFINITESIMAL 
(Continued) 

Winthrop Parkhurst  and W. J. Kingsland, J r .  
Discussion:-REALISM AND EVOLUTIONARY  

NATURALISM: A REPLY TO  
PROFESSOR HOERNLE  

Roy Wood Sellars 
Single copies, 85c; yearly, $3.00 

I Cloth, Crown avo, 405 pp. $5.00 

COMPANY, PUBLISHERS 
NEW YORK 

BROOKLYN BOTANIC GARDEN 
MEMOIRS I/

Volume 1: 33 contributions by various authors on 
genetics, pathology mycology physiology ecology
plant geography, a<d systematic botany. rice, $ 3 . 4  
plus postage. 

Volume 11: The vegetation of Long Island. Part  
I. The vegetation of Montauk, etc. Pub. 1923. 108 
pp. Price, $1.00. 

AMERICAN JOURNAL OF BOTANY 
Devoted to All Branches of Botanical Science 

Established 1914. Monthly, except August and 
September. Official Publication of the Botanical So- 
ciety of America. 

Subscription, $7 a year for complete volumes (Jan. 
to 1)ec.). Parts of volulnes at  the single number 
rate. Volumes 1-13 complete $106. Single numbers 
$1.00 each, post free. Prices' of odd volumes on re: 
quest. Foreign postage: 40 cents.  

ECOLOGY  
Devoted to All Forms of Life in Relation to Environ- 

ment 
Established 1920. Quarterly. Official Publication 

of the Ecological Society of America. Subscription,
$4 a year for complete volumes (Jan. to Dec.). Parts 
of volumes a t  the single number rate. Back volumes 
I, 11, and IV-VII, $5 each. 

Single numbers, $1.25 post free. Foreign postage: 
20 cents. 

GENETICS 
A Periodical Record of Investigations bearing on 

Heredity and Variation 
Established 1916. Bimonthly.
Subscription, $6 a gear for complete volumes (Jan. 

to Dec.). Parts of volumes at  the single number 
rate. Single numbers, $1.25 post free. Back volumes 
2-10 only, $7.00 each. Foreign postage: 50 cents. 

Orders should be plaeed with 
The Secretary, Brooklyn Botanic Garden, 

BBOOKLYN, N. Y., U. 8. A. 



ENCE  
VOL. LXIV DECEMBER31, 1926 No. 1670 

CONTENTS 

The American Assooiation for the Advancement o f  
Science: 

F4fty Years' Progress in Electrical Commwnica-
tions: PROFESSOR 631M. I.  PUPIN 

raphy: DR. J. H.  DELLINGER 638 

639 

The  Appropriation Bill of the Department of 
Agriculture; Results of the Subarctic Expedition 
of the Field Museum; Additions to  the Botaozical 
Library of tEe Sntithsonian Institution; T h e  
George Herbert Jones Research Laboratory at the 
University of Chicago 642 

Scientific Notes and News 645 

University and Educat 648 

Discussion and Correspondence: 
Wha t  did Dart& write? A. S.PROFESSOR EVE. 
Plant Physiology: 0.L. INMAN.Publication by  
Photographic Reproduction of Typewriting: DR. 
SEBASTIANALBRECHT.The  Consonant Sound 
represented by  the Lettevs T H :  P E L O ~ S O RMAY-
NARD M. MEFCALP 649 

Scientific Apparatus and Laboratory Methods: 
F h e l y  Eegulated Movement by  w k g  Hydraulio 
Devices: DR. I?. LOWELLDUNN. Rapid Deter-
mination of the Moisture Content of soils: G. J.  
Bov~oucos....................... .................................................................. 650 

Special Articles: 
Zeolite Formation in Soils: PROFESSORP. S. BUR-
GESS and W. T. MCGEORGE.Growth and Growth 
Fwmlas  in Plants: DR. H. L. VAN DE SANDE-
BAKHUYZEN 652....................  

Science News ............................................................................................. x  

SCIENCE: A Weekly Journal devoted to the Ad- 
vancement of Science, edited by J. McKeen Cattell 
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New York City: Grand Central Terminal.  
Annual Subscription, $6.00. Single Copies, 15 Cts.  

SCIENCE is the offlcial organ of the American Associa- 
tion for the Advancement of Science. Information regard- 
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Institution Building. Washington, D. C. 
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FIFTY YEARS' PROGRESS I N  ELEC- 
T R I C A L  C O M M U N I C A T I O N S 1   

ITis now two hundred years since Stephen Gray 
discovered that an electrical charge will move with 
great rapidity along certain substances, called con-
ductors to-day. The motion of electricity began then 
to attract the attention of the natural philosopher, 
and it became the subject of many scientific re-
searches, particularly after Franklin had demonstrated 
that lightning is a motion of electricity. There is no 
doubt that many a scientist of Franklin's time asso- 
ciated with the destructive power of lightning some- 
thing resembling the destructive power of a projectile, 
something endowed with an irresistible momentum. 
But who would have dared to suggest in those days 
that moving electricity just like moving matter had a 
momentum? Nobody suspected in those days that the 
history of the electrical science of the first half of the 
nineteenth century would be a record of the gradual 
evolution of this electrical momentum concept. Oer-
sted's discovery, in 1819, of the magnetic field of force 
accompanying the motion of electricity marks the first 
step in the progress of that evolution. 

XAXWELL'SCONCEPT THE OFOF MOMENTUM 
MOVINGELECTRICITY 

Faraday was the first to recognize that the mag- 
netic field accompanying moving electricity, and every 
other magnetic field, gave to the space occupied by it 
a new physical state; he called it the electrotonic 
state and saw in the electrical forces of induction 
which he had dismvered a manifestation of the elec- 
trical reaction opposing the change of the electrotonic 
state. Finally the genius of Maxwell succeeded in 
revealing in Faraday's electrotonic state the momen- 
tum of moving electricity. This is one of the two 
fundamental concepts in Maxwell's electromagnetic 
theory, and it was destined to play the leading part; 
in the development of the electrical science as well a s  
of the electrical art  of telegraphy and telephony. 
Maxwell showed that the magnetic flux associated witb 
moving electricity is the momentum of that motion, 
and that the electrical forces discovered by Faraday 

1 Address o f  the retiring president of  the American. 
Association for the Advancement o f  Science, Philadel- 
phia, December 27, 1926. 
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NEW IMPROVED TYPE 

EARTH INDUCTOR 
The outstanding feature of this apparatus is 

the great permanency in construction and the 
simplicity of operation. 

The apparatus consists of a large coil of 1000 
turns wound on a magnelium bobbin. The 
coil is mounted in a strong brass frame which 
is fitted with a substantial hinge and attached 
to a heavy brass tripod. The hinge permits 
the setting of the coil in vertical and horizontal 
position for determining the corresponding 
components of the earth's magnetic field. The LIR80a. Earth Inductor 
apparatus is equipped with two non-magnetic springs which uniformly rotate the coil about its 
diameter through 180 degrees. The automatic stops and release are conveniently arranged, 
thereby eliminating the danger of overwinding the springs or winding in the wrong direction. 

Ask for Bulletin No. 114-S 

THE GAERTNER SCIENTZFZC CORP. 
Successors to  WM. GAERTNER & CO. 

National Research Council 
NATIONAL RESEARCH FELLOW- 

SHIPS M THE BIOLOGICAL 
SCIENCES 

Post-doctorate fellowships in the Biological 
Sciences (Zoology, Botany, Anthropology, and 
Psychology) will be assigned by the Board of 
National Research Fellowships in the Biological 
Sciences for the academic year 1927-28 at two 
meetings of the Board, one to be held on Febru- 
ary 4 and 5 and the other in May or June. Ap- 
plications should be filed before January 1st and 
April 15th, respectively, in order to insure con- 
sideration a t  the following meeting. Appoint- 
ments may be made prior to the conferring of the 
doctor's degree, to be effective upon the receipt 
of the degree within six months. Forms of' ap- 
plication and statement of conditions will be 
furnished on application by letter or by wire to 

The Secretary, Board of National Research 
Fellowships in the Biological Sciences, National 
Research Council, Washington, D. C. 

L 

School of Medicine 
NEW ADMISSION REQUIREMENTS 

At least three yeare of approved college 
work including specified requirements in the 
sciences. 

DEGREE OF B.S. IN MEDICAL 
SCIENCE 

This degree may be awarded a t  the end of 
the third or fourth year to students fulAlling 
certain conditions including the preparation 
of a thesis. 

DEGREE OF DOCTOR OF MEDICINE 
Upon satisfactory completion of prescribed 
four-year course. 

For catalogue and information, address 
THE DEAN, Washington University 

School of Medicine, St. Louis, 
Missouri 
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UNDER THE EDITORSHIP OF J. McKEEN CATTELL 

SCIENCE 
A weekly journal, established in 1883, devoted to the advancement of the natural and exact 

sciences, the official organ of the American Associat,ion for the Advancement of Science, gen- 
erally regarded as the professional journal of American men of science. 

Annual Subscription $6.00; single copies 15 cents. 

SCHOOL AND SOCIETY 
A weekly journal covering the field of education in relation to the problems of American 

democracy. I ts  objects are the advancement of education as a science and the adjustment of 
our lower and higher schools to the needs of modern life. 

Annual Subscription $5.00; single copies 15 cents. 

T H E  SCIENTIFIC MONTHLY 
An illustrated magazine, continuing the editorial policies of The Popular Science Monthly 

established in 1872, devoted to the diffusion of science, publishing articles by leading authorities 
in all departments of pure and applied science, including the'applicatjons of science to educa- 
tion and society. 

Annual Subscription $5.00; single copies 50 cents. 

T H E  AMERICAN NATURALIST 
A bi-monthly journal established in 1867, devoted to the biological sciences with special 

reference to the factors of organic evolution. 
Annual Subscription $5.00; single copies $1.00. 

AMERICAN MEN O F  SCIENCE 
A BIOGRAPHICAL DIRECTORY 

A fourth edition of this book is now in preparation. There are only left about fifty copies 
of the third edition which is an invaluable workof reference for libraries and for all having rela- 
tions with scientific men. The first and second editions were sold out before a new edition was 
printed. There are many who. need the third edition and should order i t  now. 

Price: Ten Dollars, net, postage paid. 

T H E  S C I E N C E  P R E S S  
GRAND CENTRAL TERMINAL, NEW YORK, N. Y. 

SUBSCRIPTION ORDER 

T O  T H E  SCIENCE PRESS 

GRAND CENTRAL TERMINAL, N E W  YORK, N. Y. 

Please find enclosed .......... in payment of subscription to ............................... 
.................. for the year beginning ...................... 

Name .............................................................  
Address ........................................................  

........................................................  
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Announcement 
The new and enlarged headquarters of 
The Kny-Scheerer Corporation of 
America will be at 10-14 West 25th 
Street and 9-11 West 24th Street, near 
Broadway. Our factory and large 
store-rooms are located in Newark. We 
expect to complete arrangements and 
exhibitions in our new quarters by 
February 15th, 1927. Business will be 
conducted at 119-25 Seventh Avenue 
up to January 25th, 1927. We cor- 
dially invite our friends to call upon 
us at our new offices and show rooms. 

THE KNXSCHEERER 
CORPORATION 

of America 

Dept. B 
Natural Science Laboratory Supplies 

NEW YORK 

Patent Applied For 

Lmotte Roulette Comparator 
Appreciation of the importance of 
Hydrogen Ion Contrpl is growing rap- 
idly in many branches of industry as 
well as in scientific circles. 
To meet an ever-increasing demand for 
practical information on the subject, 
we have recently issued "The A B C 
of Hydrogen Ion Control" which gives 
a complete explanation of this method 
for both the technical and non-tech- 
nical worker, with numerous examples 
of actual applications. 
A copy wQ1 be sent you on request. 

LaMotte Chemical Products Co. 
418 Light St. Baltimore, Ma., U. S. A. 

Hydrogen Oxygen 
Compressed Aii 

Nitrogen Carbon Dioxide, etc. 

With a Hoke-Phoenix Regulator (pressure 
reducing valve) you can have exactly the pres- 
sure yo11 want-high or low-all the time. No 
spurting, no sucking back, no waste of time or 
reagents. 

Valuable in pH work, spraying, combustions, 
calorimetry, etc. Used by Columbia, Edge- 
wood Arsenal, various U. S. laboratories, etc. 

Ask us about commercial-size tanks; you 
will be surprised at their availability every- 
where, and their economy even for small users. 

Mention type of work you are doing. 

Ask for free folder 605-S 
All dealers or direct. 

22 Albany St., 
New York City. 


