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PISTON'S I 

. 

This text presents the material for a semester course in 
the science of the weather. In this new edition, air 
mass methods and applications of air mass analysis to 
weather phenomen~ are discussed. Climatic charts 
using modifications of Cahill's octahedral projection, and 
new cloud pictures are provided. 

B y  Donald S. Pisfon, Ph.D.,
Twining Laboratorres. Fresno,
California. 
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OUTLINE OF 
PHYSIOLOGY 
By WILLIAMR. AMBERSONand DIETRICHC. SMITH, 
University of Maryland (412 pages, illus., $4.00) 

"An extremely good treatment, very well edited and 
written with an unusually clear style. The subject 
matter is up-to-date. . . .The topics treated are of 
broader interest than most textbooks on human phy-
siology and I am sure the book should appeal to 
those people wishing this type of book. . . . The 
general style and plan of the book are a bit differ-
ent from ordinary textbooks of physiology, but I 
think this is a distinct advantage over anything 
that we have thus far."-Dr. J. H. Bodine, Uni-
versity of Iowa 

100 Illus., 13 Maps, 233 
Pages. $3.00 (1941) 

COMMUNITY HYGIENE 
A Text Book in the  Control of Commanieable Diaesm 

SECOND EDITION 
By L. B. CHENOWETH,M.D., Uniuersity of Cincinnati, and 
W. R. MORRISON,M.D., Oberlin College (317 pages, $2.60) 
"Instant appeal because of the comprehensiveness of its 
scope, the clarity and conciseness with which the subtopics 
are handled, and the logical organization."-Joud of the 
American M e d i d  Association 

I F. S. CROFTS a CO.  ;tZK1 

DUFF and PLIMPTON'S 
Elements of Electto-

Magnetic Theory 
Intended for use as an intermediate text for one-semester 
courses, this book presents basic material tor a thorough 
understanding of electro-magnetic waves and radio com-
munication. Extensive sets of problems are provided 
at the end of each chapter. Many original illustrations 
are included. 

B y  A. Wilma DUE, Sc.D., 
and Samuel J. Plimpton
Ph.D., Worcests Polytechnic
Institute. 
86. Illus., 173 Pages. $2.75 
(1940) 

THE BLAKISTON COMPANY, Philadelphia 

Constant 
temperature uniformityn 

for safe 
incubation I

7 
The Castle Precision Ixlcuhator operates with s constancy of 

2 1/5' C. and a uniformity of 2 7,'a0 C., under full load conditions, 
f a r  i n  excess of the recommended tolerance of A loC., recommended 
by  the American Public Health Association. 

Less variation througliout the chamber is shown by  the Castle 
because heat is  transmitted by interior radiation, rather than by  
convection. One thermometer will suffice for accurate temperature 
measurments. 

Thousands of calories of reserve heat, provided b y  twenty-two 
gallons of warm water, accurately controlled, compensate quickly 
for any heat loss caused by opening of door. Changes in room 
temperature, if  below operating range, do not affect temperatures 
inside incubator. 

Castle Precision Incubator No. 554, illustrated, is  recorninended 
for milk analysis by the agar plate method. Other models in 
varying capacities for various bacteriological applications are 
available. Write-

WILMOT CASTLE C O .  
1212 UNIVERSITY AVENUE ROCHESTER, N. Y. 
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MULLITE 
A new high fired, smooth, homogeneous ceramic composition. I t  i s  
harder than agate, absorbs less water, is free of  al l  tlaws frequently 
and unavoidably present i n  agateware, and is far less expensive. 
The Mu l l i te  mortar, a new development of the Coors Porcelain 
Company, because of its superior qualities and low cost i s  a logical 
successor to  agate mortars the present supply o f  which i s  inadequate 
t o  meet current demand. Production of  Mu l l i te  mortars i s  now 
under way and deliveries can b e  made promptly. 

S-6221 O MULLITE MORTARS, COORS. 
Size . . . . . . * . . . .  A B C D E F - G  
Outside diameter, mm . 35 50 - 55 75 90 100 120 

Each . . . . . . . . .  2.20 2.90 4.65 7.15 10.50 13.35 18.65 

E. H. SARGENT & CO. 
S C I E N T I F I C  L A B O R A T O R Y  S U P P L I E S  
155-165 'EAST SUPERIOR ST., CHICAGO, ILL. 
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SPRAGUE = DAWLEY, INC. 
p w & + ~ & M ~ M t 

Madieon, Wisconsin 

LaMOTTE OUTFIT 
for determining 

Available Phosphorus 
This soil testing outfit represents the most 
recent development in determining available 
phosphorus in soil and gives the result in 
pounds per acre. A test can be accurately 
made in five minutes. Complete with La- 
Motte Soil Handbook, Price $12.50 F.O.B. 
Baltimore. 
LaMotte Chemical Products CO. 

Dept. "Hn Baltimore, lKd. 

NEW BOOK AND 
INSTRUMENT CATALOGUES 

APPLETON-CENTURY COMPANY, D., New 
York. Spring Books, 1941. Pp. 51. 

ARMY MEDICAL LIBRARY, FRIENDS OF 
THE, Washington, D. C. Current List of Medi- 
cal Literature. January  1, 1941. Pp. 20. 

BUaaELL TECHNICAL SUPPLY COMPANY, 
Pittsburgh. The Burrell Technical Announcer. 
Pp. 11. Illustrated. 

CAXTON PRINTERS, LTD., Caldwell, Idaho. 
Spring List of Cazton Pudlications, 1941. Pp. 
19. Illustrated. 

NEW 
VERTICAL ATTENUA- 
TOR. A radically im-  
proved construction. Ham 
tremendous advantages 
over rotary type. Front 
cleaning. Knob indicates 
level directly. Write for 
Bulletin No. 372. 
Also complete line of at- 
tenuators  tap switches, 
decade r ehs t ances  stop 
watches, etc. ~ a t a i o g  on 
request. 

TECH LABORATORIES 
7 LINCOLN STREET JERSEY CITY, N. J. 

CENTRAL SCIENTIFIC COMPANY, Chicago. 
Cenco News Chats. January, 1941. Pp. 22. Illus- 
trated. 

DU PONT DE NEMOURS AND COMPANY, IN- 
CORPORATED, E. I., Wilmington. The Neo- 
prene Notebook. November-December, 1940. 
Pp. 129-136. Illustrated. 

FISHER SCIENTIFIC COMPANY, Pittsburgh. 
The Laboratory. Vol. 12, NO. 2. Pp. 47. Illus- 
trated. 

PEABODY SEATING COMPANY, North Man- 
chester, Indiana. Public Seating. Catalog No. 
40. Pp. 48. Illustrated. 

Readers are requested to mention SCIENCE 
when they wrtte for catalogues. 

WANTED TO BUY 
NATIONAL GEOGRAPHIC magazines before 1911. 
SCIENTIFIC PERIODICALS of all kinds on Chem- 
istry, Physics, Geology, Biology and Medicine. Separate 
issues, volumes, runs, or corn lete sets. Please state price 
and condition. Edwln 8. Bnxbanm, BOX 837, 
Bwarthmore, Penna. 

c 
Standardized 

WHITE SWISS MICE 
Live delivery and satisfaction guaranteed 

Shipped anywhere in U. 8. A. 
Competitive prices 

Pacific Animal Supply 
126 N. Sparks St.. Burbank, Calif. 

MODERN pH and CHLORINE CONTROL 
This 80 page book gives 

all necessary information for 
the practical application of 
pH, chlorine and phosphate 
control and for water analysis. 

It contains a simple ex- 
planation of the meaning of 
pH control, its application to 
various rocesses and descrip- 
tions o? Taylor Slide Com- 
parators, with methods of op- 
eratlon, and precautions which 
must be observed. 
Copy sent free on requeet. 

W. A. TAYLOR b CO- INC. 
7300 York Road Baltimore, Xd. 
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on D. C. with six 16 ml. tubea loaded I 

CT-1200/D 'Angle-Head Centrifuge 

Adams Senior 
ANGLE-HEAD 

Centrifuges 
These centrifuges offer important advantages over 
the conventional units. They utilize the new angle 
principle--the tubes being suspended a t  a fixed 52O 
angle thus ,  faster sedimentation is achieved by the 
shorter distance particles are required to travel . . . 
creating mass, and reaching the bottom more quickly. 
When a t  rest, the tubes remain in  the angular posi- 
tion and no stirring up of sediment results. 

CT-1200/D ADAMS SENIOR ANGLE-HEAD CEN- 
TRIFUGE for S I X  15 ml. TUBES, complete 
with tubes and shields . - . - . . .  Each $62.50 
Same without tubes or shields --.-Each $59.50 

CT-121O/D ADAMS SENIOR ANGLE-HEAD CEN- 
TRIFUGE for TWO 50 ml. TUBES and 
TWO 1 5  ml. TUBES, complete with tubes 
and shields - - - - . . . E a c h  $62.50 
Same without tubes or shields E a c h  $59.50 

CT-lZZO/D ADAMS SENIOR ANGLE-HEAD 'CEN- 
TRIFUGE for FOUR 50 ml. TUBES, com- 
plete with tubes and shields -.-..-Each $62.50 
Same without tubes or shields, -..Each $58.50 

All models are illustrated and described on pages 1 
to 13 in our new Catalog No. 102SCLABORA- 
TORY INSTRUMENTS and SUPPLIES. If  you 
did not receive your copy, write for one on your De- 
partment letterhead, please. 

. Exceptional VALUE 
in a sturdy, finely finished 

ANALYTICAL 

BALANCE L 

T HIS fine balance which is made to our own speci- 
fications and exacting standards of quality by 

one of America's leading balance ma~iufacturers is 
now reduced to $52.50 from its former price of 
$60.00. I ts  rugged, precise construction and fine 
finish make it  an exceptional value and a particularly 
well suited balance for educational use as well as 
for those industrial applications wliere the sensitiv- 
ity involved is not more than 0.1 of a mg. I t  is free 
of all extraneous attachments and has a black slate 
base from which chemicals accidentally dropped 
can be removed. The rider carrier has no obstruc- 
tions, thus, rider can be moved entire length of 
beam without danger of dropping. 

Capacity-ZOO grams . . . Sen- 
sitivity-0.1 mg. under full No. 40220 
load . . . Beam-Aluminum, 6 
inches long, graduated in 50 
mg. divisions on esch side . . . 
Beam Releasing Meehanism- 
Straight fail-away type . . . 
Edges and Bearings-Agate . . . Hangers-Nickel silver . . . Pans-Nickel s i lver .  

$52.5 0 
chrome plated, 2.5 inch diam- 
eter . . . Case-Mahogany. 
17 ~ 1 6 x 9  inches, with slate LESS 10% For3 
base. 



Heart Lever with adjustable Wood Stylus and sliding counterpoise. The actual size. 

HEART LEVERS AND BREAKAGE 

T H E  average laboratory course in Physiology teaches, 
among other things, the frailty of Heart Levers-de- 
vices meant for delicate work and not immune to inex- 
perienced handling. 

The wood stylus of this lever is both light and sturdy, 
and when injured its replacement is instant and negligi- 
ble in cost. For the arm is nothing more than the 
familiar throat or cotton applicator (widely obtainable 
in quantity) which glides smoothly through the axle 
and is therefore not only replaceable, but precisely 
alterable in length. For extremely delicate prepara- 
tions we can supply a balsa-wood recording arm. 

A sliding counterpoise, as shown in the figure, is in- 
cluded with each instrument. 

Our Catalogue of Physiological Apparatus 
will be sent on request. 

The  HARVARD APPARATUS COMPANY, Incor-oratea 

Dover, Massachusetts 

(A non-prolit organization for the advancement of teaching and research) 
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SCIENCE AND HUMAN PROSPECTS1 
By Professor ELIOT BLACKWELDER 

STANFORD UNIVERSITY 

INthis fateful year, one should need no excuse f o r  
departing from the common practice wherein the 
president of the society devotes his final address to 
the field of his own research. It seems to me that the 
occasion calls fo r  a subject of larger importance and 
one that has a more direct relation to the welfare of 
the nation. Therefore my remarks on this occasion 
will bear upon some aspects of education in science 
and its relation to the future welfare of humanity. 

I t  seems to me that a teacher of geology, or indeed 
of any other science, should devote himself not only 
to  giving his students information, and explaining 
processes and theories-however important those 
educational duties may be-but especially to training 

1 Address of the retiring president o f  the Geological 
Society o f  America, delivered at  the annual meeting in 
Austin, Texas, on December 26, 1940. 

young people in  the scientific way of thinking and 
helping them to acquire the scientific spirit. To my 
mind, that is his most important function. 

Since geology is considered a science-albeit not 
one of the so-called exact sciences-and since we 
call ourselves scientists, i t  may be well to ask a t  
this point-what, essentially, is science? I n  general 
terms the dictionaries say that it is knowledge estab- 
lished, organized and systematic. To me, however, 
this concept is not adequate. I n  the words of the 
great French mathematician, Poinear4 : ''A collec-
tion of facts is no more a science than a heap of 
stones is a house." Verified knowledge is one ele-
ment, organization and classification are necessary 
and so is the testing of hypotheses, but I can not re- 
gard any of these as  the core of science. To me the 
basic thing about science is a n  attitude or habit of 
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and the arms to which the bit is attached are pulled 
away from the animal's head, stretching it tightly and 
pulling against the ear plugs. At the same time the 
height of the bit is adjusted to hold the head level in  
the longitudinal plane. Tightening the set screws (F 
and F') makes this adjustment permanent. 

The electrode holder (G) is adjusted coarsely by 
sliding i t  downward through the insulated block (H) ,  
and is fixed in position by tightening the set screw 
( I ) .  The insulated block (H)  is attached to a mechan- 
ical stage which, in turn, is fastened to a sliding col- 
lar (11) that moves vertically on a fixed shaft ( N ) .  
The mechanical stage, taken from a microscope, is 
fixed to the collar by t ~ v o  small screws and the insu- 
lated block is similarly attached without in  any may 
spoiling the stage for  later use on a microscope. The 
mechanical stage hand screws (K and J )  facilitate 
delicate lateral and longitudinal adjustment of the 
electrode. 

After the horizontal position of the electrode has 
been adjusted, the entire unit (stage, insulated block 
and electrode holder) is lowered by turning the large 
screw (L) which controls movement of the collar (M)  
on the vertical shaft ( N ) .  The depth to which the 
needle is inserted may be read in millimeters on the 
scale provided ( R ) .  As the collar is moved verti- 
cally on the shaft, sidewise movement is prevented by 

the key (0)on the collar, which fits snugly in the slot 
(P) in the shaft. 

A steel needle inserted in the hind leg of the animal 
serves as the indifferent electrode. The electrode (Q) 
in the brain is composed of fine insulated ~vire. The 
point of the wire is sharpened and the insulation is re- 
moved for  a few millimeters above the point. When 
a direct current is passed through the electrode an 
electrolytically produced lesion is inflicted about the 
uninsulated point of the wire. 

Cortical destruction is limited to the puncture made 
when the fine electrode is inserted. The extent of the 
subcortical lesion is a function of the length of uninsu- 
lated eleotrode, the strength of the current and the 
duration of its application. We have found it ad-
visable to make the current a t  a very low voltage (less 
than 1 volt) and then step it u p  rapidly to the de- 
sired maximum. After the exposure the current is 
brought down to the low voltage before the circuit is 
broken. Make and break shocks are thus eliminated. 
Destruction of relatively large nuclei (e.g., the lateral 
geniculate) may be achieved with an exposed eleotrode 
area of approximately 2 mm if a current of 8 volts is 
applied for  30 to 45 seconds. Nearly all the corpus 
striatum is destroyed if 1.5 mm of the electrode is ex- 
posed and a current of 9 volts is applied for  90 sec- 
onds. 

Absence of cortical landmarks and variability in 
the size of the rats used makes it difficult to place the 
electrode accurately. A few preliminary operations 
serve to determine the correct point of insertion nec- 
essary to achieve destruction of a particular region. 
Attacking the corpus striatum we have found the 
skull sutures to be the most practicable landmarks. 
I f  the electrode is inserted directly through the coro- 
nal suture a t  a point 3 mm laterally from the sagittal 
suture and lowered to a depth of 4 mm below the sur- 
face of the brain the uninsulated electrode lies di- 
rectly in the center of the oorpus striatum. 

BOOKS RECEIVED 
British Association for the Advancement of Science. 

Mathematical Tables, 701.I X ;  Table of Powers Giuing 
IntegraT Powers o f  Integers. Pp. xii + 131. Cam-
bridge University Press, Maemillan. $4.25. 

CHERONIS, NICHOLASD. Organic Chemistry; a n  Intro-  
duction t o  the  Carbon Compounds. Pp. x v t  728. 42 
figures. Crowell. 

KIPPING.F. STANLEYand F. BARRYKIPPINQ. Perkin 
and ~ i v v i n a ' s  Oroanic Chemistru. Third edition. Po. 
xxiii + 5529." 45 figures. crowell. 

PEARSE,A. 5. FIell's Bells. Pp. x t  121. Seeman 
Printery, Durham, N. C. $2.00. 

RIOJA.ENRIQUE.ET Mar Acuario del Mundo. PD.405. 
56 figures.- Editorial Seneca, Varsovia 35-A, Gexico. 

Smithsonian Institution. Explorations and Field-work 
of the Smithsonian Inst i tut ion i n  1940. Publication 
3631. Pp. 100. Illustrated. The Institution. 



TWO IMPORTANT REVISIONS 


PRINCIPLES OF ANIMAL BIOLOGY. 
New jfth edition 

By A. FRAXKLIN V i t h  the collaboration of R.SHULL, University of Michigan. GEORGE 
LARUE and ALEXANDER G. RUTHVEN,University of 39ichigaa. illcGraw-Hill Publications 
in the Zoological Sciences. 411 pages, 6 x 9. $3.50 

Like previous editions of this widely-used standard text, the present revision provides a body 
of principles which may be brought under such topics as morphology, physiology, ecology, taxon- 
oxy, geographical distribution, paleontology, and evolntioa. It represents the so-called "priaci- 
ples" course rather than the "types" course. 

In  revising the text greater emphasis has been placed upon function, in order to cultivate the 
student's interest in the workings of the living machine. To this end descriptions of the mecha- 
nism of regulation have been scattered through the physiological parts of the book, and the account 
of the operation of the autonomic nervous system has been extended. Problems of development are 
rediscussed in the light of present views, but the rest of the embryology chapter has been simplified. 
Other changes relating to physiology involve the present concept of the nerve impulse, the chem- 
istry of muscle contraction, the composition of the blood, and the chemists' idea of atomic structure. 

FIELD GEOLOGY. N e w  fourth edition 
By FREDERICH. LAHEE, Chief Geologist of the Sun Oil Company; formerly of Massachusetts 
Institute of Technology. 835 pages, 5 x 74. $5.00 

The nen- fourth edition of this well-linown field manual is a thorough revision to cover recent 
extensive advances in methods of geological exploration and mapping, particularly those rhich have 
been developed to meet the needs of the petroleum industry. 

A11 material has been carefulIy revised in accordance with changes in geological science during 
the past decade. Special attention has been given to the subject matter covered in the chapters 
Original Structures of Sedimentary Rocks; Igneous Rocks; Tilted and Folded Strata; Fractures 
and Fracture Systems ; Iletamorphic Rocks ; Topographic Forms ; Topographic Expression ; In-
terpretation of Geologic Maps ; Geologic Computations ; and Preparation of Geologic Reports. 

The chapters on airplane mapping and on the various geophysical methods have been rewritten 
and greatly enlarged. 

Send for copies on approval 

McGRA W-HILL BOOK COMPANY, INC. 
330 West 42nd Street, N e w  York, N. Y. Aldwych House, London, W.C.2 
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ZEISS 
MICROSCOPE 

JSC-110 

Magnifications 
18x to 1 0 8 0 ~  

A microscope newly designed and moderately priced. 
Admirably suited for biological and medical work, as 

well as all routine laboratory and industrial examinations. 
Equipment comprises Stand J, with focusing substage S; 
square stage C; Abbe condenser ma. 1.20; triple revolving 
nosepiece; achromatic objectives 8x (divisible 3x and 8x), 
42x n.a. 0.85; oil immersion 90x n.a. 1.30, and Huygens eye- 
pieces 6x and 12x. 

Price complete in satchel type case, . . . . . $153.00 

Attachable mechanical stage 120806, extra, . . 26.00 

C A R L  Z E I S S , I N C .  
4 8 5  F i f t h  A v e n u e  7 2 8  S o . H i l 1  S t r e e t  

L O S  A N G E L E S  
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DANA'S 


MANUAL OF 

MINERALOGY 


FIFTEENTH EDITION 
Revised by CORNELIUS S. HURLBUT,JR., 


Associate Pi,ojessor of Xineralogy, Havvard Ontvarsztp 


For nearly a century a famous and widely-used textbook-Now revised and brought into 
line with modern theory and practice- 

This book is designed specifically for the elementary course for undergraduates. The sub- 
ject matter has been carefully restricted so that the student ill not become confused by 
the iilclusiolz of nlaterial he cannot be espected to know. Much of the book has been re- 
written. However, its scope is ~~nchanged, and it is still intended to meet the needs of 
beginning stndents ancl those ~ ~ h o  wish a concise, accurate, not-too-technical introduction 
to the study of mineralogy. For greater legibility ancl more modern appearance, the for- 
mat has been enlarged. Instead of the flexible binding, the book non- has stiff cloth covers. 

Par t  I on Crystallography has been thoroughly re- This section absorbs the material given in the sec-

vised. The most generally accepted names for the ond appendix (Mineral Statistics) of the preceding 

thirty-two crystal classes are given, and a brief edition. 

treatment of twinned crystals is included. 


The material on mineral occurrence now presents 
The classification of minerals has been rearranged not only a statement of ~vhere each mineral occurs, 
in accordance ~vit11 the form to be used in the forth- but llow i t  is formed. 
coming revision of Dana's "System of Mineral-
ogy." The descriptions of individual minerals are A Mineral Index has been added a t  the end of the 
presented in a more readily accessible for&. book, listing alphabetically the 197 minerals de-

scribed in the book, and 120 others as roell. Be-
A new section called Xineral vses replaces the sides listing the names of the minerals, i t  also 
former section which listed the minerals according includes in tabular form such data as chemical 
to elements. It corers not only the ores of the composition, crystal system, specific gravity, and 
minerals but also the useful non-metallic minerals. hardness. 

illustrated 6 x 9  $4.00 

JOHN WlLEY & SONS, INC., 440 FOURTH AVENUE, NEW YORK 


