
- - 

SCIENCE 

VOL.LXIX APRIL12, 1929 No. 1789 

e 

CONTENTS 

The Work of Thomas Burr Osborne: DR. HUBERT B. 
VICKEEY B. WENDEL........................and DR. LAFAYETTE 385 

The Objeotwes of Undergraduate Cmrses i?t Physics 
for Engheerhg Stzbdents: PROFESSORWM. S. 
FRANKLIN 389................................................................................................ 


Scientific Events: 
Inorease of National Forest Units; ~nst i tute  of 

. 	Tropical Me&dne at the Unhersity of Califm-&; 
Census of Migratory WaterfowZ; Artthropological 
Scholarships; S m m e r  Meethgs of the Botaltical 
Society of Amel*ica ..................................................................... 392 

Scientific Notes m d  News ......................"........................................ ,395 

Unbers4ty and Educatimal Notes ............................................. 399 

Disozlsswn : 

Chteria of Hybridity: DR. 0.LEONARDHUSKINS. 
Observatiow on the Synohromus Flashhg of Fire- 
flies in  S h m :  DR. T. F. MORRISON,The Keeping 
Quality of Hens9 Eggs: DR. 0. S. RASK. Isopleth: 
R~OFESSORHAROLD8. PALMER.General Factors 
in  a Table of Intermrelatwns: M. ROSA MC-
DONOUGH.................................... ................................................ 399 

Quotations: 
The Elgin. Botanic Gardm 402 

ScientifEo Books : 
Fowler on the Fishes of O c e M :  S. C. B. ................. 403 

Scientific Apparatw and Laboratory Methods: 
A Three-dimercs-1 Thermo-isopleth: DR. em-
HAROLDSMITH. Pwrifiaatwn of Extracts Cor;Eakn- 
ing the Crowth-promoting Principle of the Anterior 
Hypophysis: DR. HAROLD M .  TEEL................................ 404 

Special Articles : 
The First Spectrwm of Xenon: 11%~.WILLIAMF. 
MEGQERS,T. L.DE BRUIN and C. J. HUMPHREYS. 
Development of Mmse A d r m l :  DR. E. HOWARD 
MILLER. Struatwre of PlQnt Compumds and Solu- 
bility: DR. R. H. CARR 406 

Soience News 	 x 

SCIENCE: A Weekly Journal devoted to the Ad- 
vancement of Science, edited by J. McKeen Cattell 
and published every Friday b y ,  

T H E  SCIENCE. PRESS 
New York City: Grand Central Terminal. 

Lancaster, Pa. 	 Garrison, N. Y. 
Annual Subscription, $6.00. Single Copies, 15 Cts. 
SCIENCE is the o f f l ~ i d  organ of the American Associa- 

tion for the Advancement of Science. Information regard- 
ing membership in the Association may be secured from 
the offlce of the.permanent seoretary, in the SmithsonIan 
Institution build in^, Washington, D. 0. 

T H E  WORK O F  THOMAS BURR 

OSBORNE (1859-1929) 


ITis given to few men to begin a scientific career 
with an investigation in an obscure and unattractive 
field, to continue their labors in i t  throughout a long 
and active life and ultimately to see this field become 
one of the most fertile and widely cultivated in their 
particular domain of science. The work of Thom'as 
Burr Osborne on the vegetable proteins, continued 
from 1889 until his retifement in 1928, furnishes a 
striking example of a life devoted almost exclusively 
to scientific reseaxch upon a single p u p  of sub-
stances and their derivatives. Owing to the diversi- 
fied relationships of these substances this work has 
had a profound influence upon many phases of bio- 
chemistry. 

Dr. Osborne was born in New Haven, Connecticut, 
on August 5, 1859. He  was graduated from Yale 
University with the degree of B.A. in 1881, and re- 
ceived his doctorate from Yale in 1885. His disserta- 
tion was on "The Quantitative Determination of Ni- 
obium." From 1883 to 1886 he was an assistant in 
analytical chemistry at  Yale and during this period 
published several papers dealing with analytical 
problems. 

I n  May, 1886, a t  the invitation of Professor Samuel 
W. Johnson, professor of agricultural chem,istry at 
Yale and director of the Connecticut Agricultural Ex- 
periment Station, Dr. Osborne became a member of 
the station scientific staff, forming a connection he 
retained until his death on January 29, 1929. Pro-
fessor Johnson had become interested in Ritthausen's 
extensive studies of vegetable proteins. He was fully 
alive to their significance and suggested that further 
investigation was desirable. Accordingly, Dr. Os-
borne began in 1888 the labors that continued without 
interruption until his retirement. 

Dr. Osborne's work on the vegetable proteins falls 
chronologically into three phases. From 1890 to 1901 
the chief interest was in the preparation of pure 
specimens of the proteins of plant seeds. The initial 
investigation of the oat kernel, published in 1891, was 
followed by a series of papers in which the proteins 
from no less than thirty-two different seeds were de- 
scribed. Each of these w& prepared, where possible, 
by a number of different methods; the criterion for 
purity and individuality was ultimate analygs for 
carbon, hydrogen, nitrogen and sulphur. 
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Books Recently lssued 
No. 	382. WILUa, Bailey. Studies in Comparative 

Seismology: Earthquake Oonditions in Chile. 
Quarto. Pp. x i  + 178, 75 pls., 19 text-figs. 

$5.50 
No. 391. Papers  f rom t h e  Tortugas Laboratory 

of Uarnegie Insti tution of Washington. Vol. 
XXVI. 	 Octavo. 257 pp., 4 pls., 97 text-figs. 

$2.50 
This book contains the following papers: 

Tennent, D. H., C. V. Taylor, and D. M. Whit-
aker.-An Investigation on Grganization in 
a Sea-Urchin fDgg. 

Tennent, D. H.-Activation of the Eggs of 
Eohinometra mathaeh by the Sperms of the 
Crinoids Comatzlla peotinata and Comatzlla 
pzlrpzlrea.

Tennent D. H.-Early Development and Lar- 
val Pdrms of Three Echinoids of the Torres 
Strait Region. 

Bosohmrt, H.-On the Postlarval Development 
of the Coral Maeandra ureolata (L.).

Gudger E. W.-On the Morphology Colora-
tion 'and Behavior of Seventy ~kleostenn 
Pishes of Tortugas, Florida. 

Pearse, A. S.-Observations .on Certain 	Lit-
toral and Terrestrial Animals a t  Tortugas 
with Special Reference to Migration fron; 
Marine to  Terrestrial Habitats. 

P a r s e  A. S.-Two New Mites from the Gills 
of ~ i n d  Crabs. 

Lipman C. B.-Further Studies on Marine 
~ a c t e h awith Special Reference to the Drew 
Hypothesis on CaCO, Precipitation in the 
Sea. 

Lfpman, C. B.-The Chemical Composition of 
Sea-Water. 

No. 1394. Contributions to Embryology, Vol. XX. 
Nos. 109 to 117. Quarto, vi t 257 pp., 5 2  pls., 
33 text-figures ........................................................... $5.50 

This book contains the following papers: 
Heuser, C. H., and G. L. Streeter.-Early

Stages in the Develo ment of Pig Embryos 
from the Period of fnitial Cell Cleavage td 
the Time of the Appearance of Limb Buds. 
(Contribution No. 109.) Pp. 1-29, 12 plates,
8 text-figures.

Flexner, L. B.-The Development of the Men- 
inges in Amphibia; a Study of Normal and 
Experimental Animals. (Contribution No. 
110.) Pp. 31-49 3 plates.

Wislooki, ~ e o r g e '  &-On the Placentation of 
Primates with a Consideration of the Phy- 
logeny ok the Placenta. (Contribution No. 
111.) Pp. 61-80 7 plates, 2 text-figures.

Corner, O. w.-A' Well-Preserved Human Em- 
bryo of 10 Somites. (Contribution No. 112.)
Pp. 81-100, 7 plates, 9 text-figures.

Cummlns, H.-The To ographic History of 
the Volar Pads (walkyng pads: Tastballen) 
in the Human Embryo. (Contribution No. 
113.) Pp. 103-126 8 plates, 2 text-figures.

Langworthy, 0. R.LACorrelated Study of the 
Development of Reflex Activity in Fetal and 
Young Kittens and the Myelinization 	 of 
Tracts in the Nervous System. (Contribu-
tion No. 114.) Pp. 127-171,8 plates.

Lewis W. H.-The Effect of Various Solutions 
and'salts upon the Pulsation Rate of Iso-
lated Hearts from Y o u n ~  Chick Embryos.
(Contribution No. 115.) p. 173-192. 

Lewis, W. H.-Macrophages and Other Cells 
of the Deep Fascia of the Thigh of the Rat. 
(Contribution No. 116.) Pp. 193-212, 7 
plates. 

No. 	397. MacDougal, D. T., J. B. Overton, and  
Gilbert  M. Smith. The Hydrostatic Pneu-
matic System of Certain Trees: Movements of 
Liquids and Gases. Octavo. 99 pp., 22 figs. 

$1.25 

CARNEGIE INSTITUTION OF WASHIHGTON 

Shipways to the Sea 
Is the inviting title of ERNESTS. CLOWES, 

careful study of our inland and coastal water-
ways; a narrative of first economic importance, 
particularly to  the Middle West. Past history 
and present problem are briefly traced; then the 
author goes forward to detailed discussion of the 
Mississippi and her floods; of the Great Lakes; 
of the St. Lawrence; of Canal outlets; of the 
western rivers; of the future. 

Scheduled for publication, April 30 

Illustrated Price $5.00 

Medicine: Its Contribution 
to Civilization 

A splendid presentation, by DR. EDWARDB. 
VEDDER,of the knowledge gained in practical 
and preventive medicine in the last fifty years, 
for general rather than professional reading. 
It tells a lot about medicine that even well in-
formed people do not know--and corrects a lot 
of misinformation upon which even well in-
formed people rely. 

Scheduled for publication, May 7 Price $5.00 

Studies in the History of the 
Statistical Method 

HELENM. WALKERhere presents for the first 
time the historical background of educational 
statistics, and thus places all students of the 
science of education in her debt. The illustra-
tions are a distinctive adjunct. The author is 
Associate in Educational Statistics of Teachers 
College, Columbia. 

Scheduled for publication May 15 Price $5.00 

The Toxemias of Pregnancy 
An 	outstanding study by H. J. STANDER,of 

the Johns Hopkins Medical School and Hos-
pital. A monograph which cannot fail to be of 
value to any physician whose practice includes 
obstetrics. 

Schedzcled for publicatiolz April 16 Price $3.00 

THE WILLIAMS & WILKINS 
COMPANY . . . . . . . . .  Baltimore, U. S. A. 

Publishers of Scientific Books and Periodicals 

D. C. . 	 C 



School of Medicine 


Western Reserve University 

Cleveland, Ohio 

NEW LABORATORIES AND 
HOSPITALS 

RESTRICTED CLASSES 

THOROUGH INSTRUCTION 

LARGE CLINICAL FACILITIES 

HIGH STANDARD O F  SCHOLAR- 

Admission confined to students having aca-
demic degrees and to Seniors in Absentia. 

For 6nfol;matios address : 

THE REGISTRAR 

2109Adelbert Rd. CLEVELAND 

BOSTON UNIVERSITY 

SCHOOL OF MEDICINE 


ORGANIZED IN 1873 

ANNOUNCEMENT 

may be obtained by application to 

THE REGISTRAR 

80 East Concord Street, 

Massachusetts 

S C H O O L  OF M E D I C I N E  
The school OP Medicine is  an Integral Par t  of the 

University and is in the Closest Alrrliation with 
the Johns Eopkins Hospital. 

ADMISSION 

Each class is  limited to a maximum of 75 students, 
men and women being admitted on the same terms. 

INSTRUCTION 
I The academic year begins the Tuesday nearest Oc- 

tober 1,and closes the second Tuesday in June. The 
course of lnstructiori occol)ics four geilrs and es-
pecial emphasis is  lnld t111ou prnc'ticnl work in the 
laboratories, in the \\,nrds of t h e  tiospiti\l and in the 

TUITION 
The charge for tuition for 1929-30 will be $600 per 

Medicine and Dentistry 

THE UNIVERSITY OF 
ROCHESTER 

Medical School, Strong Memorial Hospital, School 
of Nursing and Out-Patient Department of the Uni- 
versity of Rochester and the Municipal Hospitnl of 

Admission 
Medical and dental candidates must have completed 

three years of college work with special requirements 
in chemistry, physics and biology. The entering
class will not exceed 45, men and women being ad- 
mitted on equal terms. 

For CnjPorntatiolt address 

T H E  DEAN 

School of Medicine and Dentistry 
Crittenden Station, Rochester, N. Y. 
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" Profound " 

" Luminous 77 

" Brilliant " 
" Important " 
" Fascinating " 

T h e  N A T U R E  of the 
P H Y S I C A L  W O R L D  

By A. S.  Eddington 

4 Printings 

At all bookstores 

Macmillan .C. $3.75 

AMERICAN MEN OF SCIENCE 
A Biographical Directory 

Edited by 
J. McKeen Cattell and Jaques Cattell 

New Impression now ready 

The fourth edition of the  Biographical 
Directory of American Men of Science contains 
about 13,000 sketches and extends to  1,132 
pages. It i s  a n  invaluable work of reference 
for  scientific men. It is useful for  libraries, 
newspapers, educational executives and  all who 
have relations with those engaged in scientific 

Price, Ten dollars net, postage paid 

THE SCIENCE PRESS 
Grand Uentral Terminal 

New Yorls, N. Y. 

Allegany School of Natural History 
I n  Allegany State Park, Quaker Bridge, N. Y. 

Third Season-July 5 to August 24, 1929. 
Registration limited to fifty (50) 

Field studies in Botany, zoology, Geology 
Natural conditions favorable in richness and variety 

suitable laboratories and equipment, comfortable living in' 
a stimulating climate, guidance from experienced teachers 
and investigators. 

Bponsored by the Buffalo Soeiety of Natural Scienoes, the 
New York State Museum, and the University or ~ u f f a l o  
(with college credit). 

For circulars or registration, address until June 15: 

DR. ROBERT E. CORER, Director 
Box 950 

Chapel Hill, N. C. 

BIOLOGICAL LABORATORY 
Summer Course. Problems in Field Natural History. 

J u l r  1st-August 23rd. 1929. 

Work of advanced college undergraduate or of 
graduate grade may be undertaken with insects, 
arachnids, fishes, amphibians, birds or mammals. 

The enrollment will be confined to a limited num- 
ber of students each of whose applications will be 
considered individually. 

Course work will be in charge of Dr. C. C. Little 
University of Michigan, Ann Arbor, Mibhigan, td 
whom requests for further information should be 

\ 

BIOLOGICAL 
SUPPLIES 

ZoologicP Groups 
Embryological Slides 

BoWcal 
M a t e m s  

Life 
Histories 

Drosophila Philippine 
Cultures Land Shells 

A Good Book on Seashore Ecology. Verrill'B 
Vineyard Sound Report. $3.00. 

Catalogs will be sent on request 
Address all correspondence to  

Gee. M. Gray, Curator 
Supply Department 

Marine Biological Laboratory 
Woods Hole, Mass., U. S. A. 



RECENT SCIENTIFIC BOOKS 
Any book recorded here may be ordered at the price given (postage additional; also duty on 

English importations) from The Science Press Distributing Company, Grand Central Terminal, 
New York, N. Y. 

MATHEMATICS, PHYSICS, ASTRONOMY ENGINEERING, TECHNOLOGY-Continued 

Cajori, Florian. A history of mathemat&& nota- Richardson, c. Aircraft fioat desig71.. 111pp. 
tions. Vol. 11: Notations mainly in higher rnathe- $2.60. 
matics. pp. xvii t367. (Open Court) $6.00, Hardy, A. 0. Motorshipping. A study of the 
Miiller, Emu. Vorlesungen iiber darstellende Ge- Diesel-en@ed ship in relation to the present-day 
ometrie. Vol. 11: Die Zyklopaphie. pp. ix +476. shipping, showing something of the newest era 
208 figs. (Deuticke) $9.72. in sea transport. 178 pp. (Chapman & Hall) 
Garabedian, Carl A,, and Jean Winstom Plaae 15'.
trigonometry. pp. xviii+306. ( M ~ , - J ~ ~ ~ )$2.25. Eandworterbuch 8es elelctrischen Fernmeldewesew. 
Cajori, Florlan. History of physics in its elemen- Edited by Ernst Feyerabend, Hugo Heidecker, 
tary branches, including the evolution of physical Fran"reisig) August Kruokow. v01s6 VO1. 
laboratories. Revised and enlarged &. 437 pp. 1: A-K. PP. viii-830. 1319 ill. V O ~ .11: Lz. 
(Macmillan) $3.50. pp. iv t 903. 1450 ill. (Springer) $46.08. 
a d a n e ,  J. 8. (Ed.) The collected s&entific VUsh, Vmnevar. Operatiowl C'kcuit a ~ l y s i s .  
papers of John James Waterston. pp. lxviii + 709. With an appendix by Norbert Wiener. pp. x t 392. 
Ill. (Oliver and Boyd) 25s. (Wiley) $4.50. 
Lorentr. Vorlesulzgelz bber theoretisohe Physik Trainer*David W.9 Jr. M o l m g  sands of wiseon-

an der UnGlersitlit Leiden. Vol. IV: Die Rela. sh. (Bulletin 69.) 103 PP. (State of Wis-
tivitkitstheorie fur gleichf 6rmige Translationen, consin)
bearbeitet von Fokker, iibersetzt van Stiicklen. H001, A. Reinforoed concrete oonstruotwlz. 

ENGINEERING, TECHNOLOGY 

CHEMISTRY, CHEMICAL INDUSTRY 
Jabir B n  Haiyan, al-Tarasusi. Works. Trans-


