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SCIENCE AND TECHNOLOGY' 
By Professor ERNEST 0.LAWRENCE 

UNIVERSITY OF CALIFORNIA 

ITis appropriate on this occasion to draw your at- 
tention again to  the great partnership of modern times 
-science and technology; fo r  the mutual dependence 
of the pure and applied sciences in  the development of 
our material welfare is nothing short of an absorbing 
romance. 

The applied sciences are devoted to perfecting in- 
struments and means already mailable, a procedure 
which in some quarters has been regarded as the 
best attack on practical problems. On the other hand, 
the pure scientist is guided by curiosity to learn more 
about the facts of nature-and it frequently has 
turned out that new knowledge thus gained has fur-  
nished the basis fo r  doing something in a way incom- 
parably better than any perfection of the methods that 
were already in use. 

The following is a n  il1ustra.tion: A hundred years 

1 Commencement address a t  the Stevens Institute of 
Technology, on June 12,1937. 

ago if one had wanted to improve artificial illumination 
the direct practical procedure would have been to 
improve the candle or the oil lamp, and worthwhile 
progress could certainly have been niade in this 
direction; but researchers in electricity, who studied 
the subject a t  that time entirely without regard to its 
practical application, furnished the basis fo r  new 
means of lighting which turned out to be vastly 
superior to anything that could have been obtained by 
the further perfection of the old sources. It was then 
that Michael Faraday discovered that a current can be 
generated in a wire by a changing magnetic field. You 
all know how, from the tiny galvanometer deflection 
whioh first showed Faraday the principle of electro- 
magnetic induction, there developed for  the use and 
comfort of mankind the electric generator, the electric 
light and the hosts of modern inventions which have 
followed in their wake. 

It is remarkable that Faraday, the man of science so 
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flaps axe opened the streams of cold air continue to 
fall on the knife and paraffin block so that no serious 
change of temperature takes place. 

I n  a box of the size mentioned no difficulty is ex- 
perienced in turning the wheel of a rotary microtome, 
although i t  is not easy to adjust the paraffin block to 
proper cutting position. This can be aocomplished by 
sliding the miorotome out of the box to make the ad- 
justments. A better method is to remove the floor of 
the box so that the microtome can stand on the table. 
I n  the latter case the entire box can be pushed back to 
expose the microtome. 

Should the tissue and paraffin become too cold push 
the dry ice container away from the window until the 
proper temperature conditions are reestablished. Two 
pounds of dry ice costing ten cents will adequately "air 
condition" a miorotome for five or six hours. 

ROBERT T. HANCE 
UNIVERSITYOF PITTSBURGH 

A METHOD FOR STUDYING ENVIRONMEN- 

TAL CHOICES O F  LABORATORY 


ANIMALS 

A PIECE of research on the white-footed mouse, 

Perornyscus leucopus noveboracensis, demanded a 
study of the activity of the animals during periods 
of light and darkness. I t  was also necessary to deter- 
mine how much time an animal spent in the light when 
it was free to make a choice between the two environ- 
mental factors. The apparatus to be described records 
such information continuously for as long as ten days 
if desired. I t  is hoped that other workers may find 
the method useful as adapted to their particular 
problems. 

A two-compartment oage of a size suitable for the 
animal under investigation was constructed of light 
wire. (See the accompanying illustration.) One oom- 

partment, D, is made light tight and is connected by 
a tunnel, T, to the other, 0, which is left uncovered, 
open to the environmental ooiidition of light. Nesting 

material, food and water may be assigned to the two 
portions of the cage as seen advisable. 

The cage is suspended to a suitable support by 
springs, S, and S,. When the animal is active the 
oage moves up and down. When the weight of the 
animal is moved to one compartment the correspond- 
ing end of the cage is depressed, while the other is 
eleva.ted. This shift may be exaggerated by moving 
the attachments of the two springs nearer to each 
other. Threads L, and L,, connected with the ends 
of the oage and running through suitable pulleys, are 
attached to light heart levers on a ring stand. The 
levers make contact one above the other with the 
smoked paper of a slow moving kymograph. Move-
ments of the animal are registered by both levers. I f  
the upper lever is actuated by L, from the front end of 
the oage there is a spreading of the lines of the reoord 
when the animal is in front, 0, whereas the lines 
approach each other when i t  is in the back compart- 
ment, D. An interval marker (alarm clock making 
electrical contact by either hand a t  twelve o'clock) 
leaves a time record every hour and a special mark 
at  noon and midnight. A record of time and duration 
of the illumination of the unit is added by hand. Ex-
amination of the fixed paper reveals the time of activ- 
ity and the position of the animal relative to light and 
darkness at  any time during the experiment. 

This method might be applied to various studies of 
animals heavy enough to move light heart levers in 
suitably constructed cages, except fish and others which 
must live in water continuously. That is, the choice 
an animal makes between two different environments 
which can be maintained in one cage can be determined 
and readily studied. For example, temperature choices 
of frogs, light choices of snails or moisture choices 
of certain insects might be recorded. 
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Three Outstanding New Texts 


Byem-Synoptic and Aeronautical Meteorology 
By HORACE ROBERTBYERS, I n  Charge of Air-Mass Analysis Section, U. S. Weather Bureau. 
281 pages, 6 x 9, illustrated. $3.50. 

This textbook on air-mass analysis covers all phases of meteorology which form the background for 
forecasting on the basis of "fronts" and "air masses," with special chapters devoted to phases of 
weather which are of particular interest to the aviator and airways meteorologist. This is the first 
book to cover aeronautical meteorology from the point of view of the synoptic meteorologist and the 
forecaster and the first treatment of forecasting in terms of flight operations as well as more general 
applications. 

Jenhins and White-Fundamentals of Physical Optics 

By FRANCIS and HARVEY 453 pages, $5.00A. JENKINS E. WHITE, University of California. 

Presents those principles of the subject which have as their interpretation the classical wave picture 
of light. Starting at a point where the simple principles of geometrical optics leave off, the authors 
discuss the fundamentals of wave motion, and then develop the subjects of diffraction interference, 
dispersion, and polarization, illustrating them step by step with diagrams and photographs. Many 
of these figures and practically all the photographs are original with the authors. 

Zemansky-Heat and Thermodynamics 
By MARIC W. ZEMANSKY,College of the City of New York. 381 pages, $4.00 

An introduction to the subject matter of heat and thermodynamics for students of physics, chemis- 
try, and engineering. The author presents the fundamental concepts and laws of thermodynamics, 
together with a discussion of the technique of applying these principles to specific problems. The 
macroscopic point of view has been emphasized throughout. The affinity of a reaction has been 
treated in a novel manner. Problems and questions are included. 

Send for copies on approval 

McGRAW-HILL BOOK COMPANY, INC. 
330 West 42nd Street, New York Aldwych House, London, W.C.2 
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