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rl COLIN h 11 Elements of 11 
Genetics 

Thia new textbook for college students pre- 
sents material for an introductory course in 
the elements of genetics with special empha- 
ais on the applications to man. 

I n  addition to a clear explanation of the 
classic laws of Mendel and of the supple- 
mentary principles of heredity, there is in- 
cluded a thorough dicussion of the economic 
importance of genetics to plant and animal 
breeding, the contributions of genetics to 
human biology, and genetics as an aid to the 
understanding of evolution. An abundance 
of appropriate illustrations integrated with 
the text, carefully graded problems a t  the 
end of each chapter, and a glossary all con- 
tribute to the teachableness of the book. 

B .Edward C. Colin, Ph.D., 
~ L c a g o  Teacher's CoUege. 
47 IUus., 386 P a g u  $3.00 I I I I THE BLAKISTON COMPANY. Philadelphia I I 

The Measurement of Intelligence 
of Infants and Young Children 

By PSYCHE CATTELL, Ed.D. 

870 pages fnny Illustrated, cloth binding, 1.00 

Sets of Test Materials: 
Wlthout Stanford-Bhet items 817.60 
Wlth Stanford-Bhet items 20.00 

These tests are a downward extension .of the 
Terman-Merrill Revision of the Stanford-Binet 
Scale, Form L, suitable for children between 
three and thirty months. Materials and pro- 
cedures are the result of extensive research. The 
test items are conveniently packed in a suitcase 
so that the examiner can readily place his hands 
on any object without unpacking. 

THE PSYCHOLOGICAL CORPORATION 
6il9 FWh Avenue New York Clty 

128 Tube Capacity- 
for Large Scale ~ l o b d  

Testing 
Blood banking and other preeent day r ' ementa 
call for time saving equipment to c e n t x e  large 
numbers of blood specimens for serodiagnoatic 
tests. Hence, the new Multiple Camers. 

No. 250A ! 16.Place Head 
Holds 8-pl. Multiple Carriers (No. 381) for s p l x  

4" glass tubea (shown above). 
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No. 240 &Place Head 

Holds 8-pl. Multiple Carriers (No. 381) for s m x  
4" glass tubea (shown above). 

Or 6-pl. Multiple Camers (No. 380) for %ppx4pJ 
gl* tubes. 

INTERNATIONAL 
MULTIPLE CARRIERS 

are designed for both the International 8ize 1 and 
Size 2 Centrifuges. The 16-place head (shown 
here) is for the size 2 Centrifuge only and the 8- 
place head is for the Size 1, either Type C or 8B. 
Made of Dowmetal, with stainless steel trunnions, 
Intefiurtwnal Multiple Catriers combine lightnew 
with strength and are conveniently inserted a d  
easily removed from the centrifuge. 

Consult Your Deakr or Write Us 

INTERNATIONAL EQUIPMENT CO. 
352 Western Avenue Boston, Mass. 
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Built to give you 
precision work 

Castle Incubators are precise because we have built into 
them every safeguard for the precision technique so impor- 
tant in accurately evaluating your results. Take for ex- 
ample such features as: 

Temperature Uniformity +go C. Radiation from the 
five sides of the water jacket maintains an even temperature. 
No matter where you place your dishes, results always check 
for there is never as much as a degree variation between top 
ana bottom chambers. 

If in. Water Jacket stores up residua1 heat, preventing a 
decided drop in temperature when the chamber door is open. 

Constancy of Humidity. This eliminates the tendency 
of drying cultures inherent in incubators heated by gravity 
convection. All space is available so these incubators may 
be heavily loaded. 

Built for  L f f e t h e  Service. These triple walled incuba- 
tors are sturdily made, literally to last a lifetime. The 
middle and inner walls are of unusually heavy copper. Outer 
wall has rust-proof casing covered with thick cork. Dead 
air space, far  superior in insulation efficiency, surrounds the 
incubator on all six sides outside of the water jacket. Shelves 
are adjustable and additional shelves are available. 

WILMOT CASTLE CO. 
lSlS UNWERSITY AVE. ROCHESTEB, N. Y. 

No. 54bTable  Model is especially recom- 
mended for hospital laboratories and research 
-100% usable spact inside dimensions, 19" 

high x 18" wide x 14" deep. 

LEADERS IN EDUCATION 
A Biographical Directory 

Second Edition 
EDITED BY J. MCKEEN CATTELL, JAQUES CATTELL AND E. E. ROSS 

Contains biographies of those in America who have done the most to ad- 
vance education, whether by teaching, writing, research, or administration. 
They are those to whom daily reference is made in the press, from whom all 
positions of importance are filled. It is a work essential to all who have 
relations with those engaged in educational work and is necessary to every 
reference library. 

Over  1,000 pages--Over 17,000 biographies 

Price $12.00 

THE SCIENCE PRESS 
Lancaster, Pennsylvania 



THE Elect* Kyv~~groph. . Length, 42 inches. Adjustable height, 
48-59 inches. Frame immediately convertible to horizontal position. 
Eighteen speeds, directly selective. Furnished also in the bench type. 

WE invite enquiries from schools planning an equipment for la6- 
oratory work in Physiology. Our illustrated and descriptive cata- 
logue lists among other important items several types and sizes of 
kymograph, each adapted to specific needs of teaching or research. 
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EVOLUTION OF T H E  GERM-PLASM1 
By Professor C.E.McCLUNG 

EMERITUS PROFESSOR O F  ZOOLOGY, UKIVERSITY 05' PENNSYLVANIA; VISITING PROFESSOR 

O F  ZOOLOGY, UNIVERSITF O F  ILLINOIS 


A DEFINITION of terms seems to be the first requisite 
in a discussion of this subject. B y  ('germ-plasm" we 
mean a distinctive substance, endowed with all the 
properties of life, but especially with that of repro- 
duction, which here is, i n  some measure, unique. 
Equivalence is a n  inherent characteristic of organic 
reproduction, and it  holds in  respect to the germ- 
plasm itself; but, whereas commonly the influence of 
a par t  is continuously the same, that of the germ- 
plasm is cyclically dzeren t .  It involves elements 
which mark the race and so it may be denominated 
"racial material." I t  is customary to distinguish be- 
tween "germ-plasm" and "soma-plasm," both being 
nuclear, one concerned with racial processes, the other 

1 Presented at  the University of Pennsylvania Bicen- 
tennial Conference, September, 1940. 

with those of the individual. This distinction is, how- 
ever, purely arbitrary and may lead to misunderstand- 
ings. Such a distinction was suggested by the pre- 
sumed functional differences between the macro- and 
micronuclei of certain Protozoa. But  if the germ- 
plasm is defined specifically as "that substance, o r  
organization, which distinguishes a chromosome com- 
plex" then it  is essentially the same i n  both germ and 
somatic cells. Mere observations tell us that  the chro- 
mosome complement of germ and somatic cells is one, 
both being derived by direct descent from that  of the 
original zygote. Finally, and i n  a more abstract 
sense, the germ-plasm may be defined as "the tem-
poral record of racial experience." However' oon-
ceived, it  has the properties of continuity, specificity 
and control of organic processes. 
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eliminate the difficulty. Thermometers properly made 
and used with the above circuit have a life f a r  exceed- 
ing that of the relay. I n  fact, the writer has three 
thermometers which have made over 14,000,000 oper- 
ations each, without failure, and continue to function 
perfectly. The original relays have been replaced. 
Much depends upon the proper design and construc- 
tion of the thermometer. 

The question often arises as to how accurately the 
teinperature of a bath or 01-en may be controlled by a n  
instrument of this type. Unfortunately, there is no 
simple answer. Too many factors must be considered, 
such as the time lag of the bath, its heat capacity and 
the manner of supplying energy. Suffice it to say, 
that for  close control, lag of the bath should be as  
small as  possible. Good thermal insulation is essential. 
Forced circulation is necessary; and finally, the en-
ergy should be supplied (or withdrawn) a t  as con-
stant a rate as practical. "On" and "off" circuits are 
not desirable. 

To illustrate, let i t  be assumed that a bath is to be 
held a t  200' F. Assume that 200 watts is not suffi- 
cient to maintain this temperature, even when the en- 
vironmental temperature is a inaxiinum, and that 300 
watts is more than enough to maintain the desired 
200' F. temperature even when the external tempera- 
ture is a minimum. The relay should control only the 
difference of 100 watts, 200 watts being supplied to 
the bath a t  all times. 

A simple inethod of accomplishing this is to place 
a resistance of suitable size in  series with the heating 
element, allo~~ying 200 watts to pass to the bath a t  all 
times. The relay should be connected so that when 
the temperature of the bath is as high, or above the 
control teniperature, the contact of the thermometer 
is closed and the resistance is in  the circuit. When 

elaborate grid in  order to record the localities, but any 
one wishing to interpret the record must also construct 
a similar grid. Since topographical maps are now 
printed in  two sizes, both the recorder and the inter- 
preter must have two grids. 

A much simpler method, and one which could be 
used on any map regardless of size or latitude, would 
be to use the lower left-hand corner of the map as 
origin, recording in centimeters the distances of the 
locality froin the left-hand margin and the lo~~yer 
margin of the map. Decimals may be used if great 
accuracy is necessary. As a n  example, the suminit of 
Taum Sauk Mountain, the highest point in  Missouri, 
would be recorded as: "Edgehill (31.0, 12.4)." This 
inethod has the advantage of conforniing with ordinary 
graphing methods. 

I f  it is desired to cut the map in segments fo r  con- 
venience in  the field it  is only necessary to indicate 
on the margin of these segments the distances to the 
margin of the complete map and to add these to the 
ineasurements on the segment. 

LESLIE HUBRICHT 
RALPH0. ERICKSON 

MISSOCRIEOTANICALGARDEN, 

, ST. LOUIS 


A CONVENIENT METHOD O F  LABELING 
BOTTLES 

IF labels are typewritten on ordinary paper and 
then applied on bottles under "Scotch cellulose trans- 
parent tape," they can be removed readily without 
soaking and placed on another bottle if desired. At 
the same time they are  not affected by dilute acids, 
alkali, oil or organic solvents. The transparent tape 
should be larger than the label by about one quarter 
of a n  inch all around. 

CHARLESGURCHOT 
the bath is too cool and the contact through the ther- - JACK1:. FINNEGAN 
mo~lleter is broken, the relay contacts short the re-
sistance and energy supply to the bath is increased to 
the 300 watts. Such circuits are easily designed, par- 
ticularly if a variable transformer such as the Variac, 
manufactured by the General Radio Company, is 
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ANOTHER M E T H O D  F O R  RECORDING 

LOCALITIES FROM TOPO- 


GRAPHICAL MAPS 


THE method of indicating localities from topo-
graphical maps suggested by Clyde F. Reed1 has cer- 
tain disadvantages. Not only must one construct an 
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Two Revisions of Unusual Interest 

TEXTBOOK OF DENDROLOGY. 
New second edition 

By TT'ILLIAM 31, HARLOW.Nesv Pork State College of Forestry, and ELLWOOD S. HARRAR, 
Duke Uni~ersi ty .  Anzerican Forestry fleries. 536 pages, 6 x 9. $4.50 
As in the previous edition of this well-known text, the authors describe the important forest trees 

of the Unitecl States and Canada. Kearly 250 species of trees are covered in detail, and most 
of the descriptions include distinguishing characteristics, general description, range, and botanical 
featnres. 

Many other species of less importance are also mentioned, making the book one of the most 
comprehensive treat,ments of the subject available, At  the same time, the book is not SO encyclopedic 
in scope as to prevent qnicli reference to essentials. 

I n  the revision the material previously included in  the opening paragraph describing the more 
important species has been condensed into tabular form. 

For  the sake of comparison, the distinguishing characteristics of a group of species have been 
brought together in  one table, maliing the book easier to teach and easier to use. 

The descriptions of tree ranges for the important species have been materially shortened, and 
small maps hare been added showing the range of a given species in  North America. 

PHYSICAL CHEMISTRY FOR COLLEGES. 

New jfth edition 

By E. B. XILLARD,Massachusetts Institute of Technology. I~zternational Chemical Series. 
597 pages, 6 x 9. $3.75 
A standard in  the field for the past twenty years, this well liked, widely used textbook has been 

almost entirely rewritten. The explanatory matter has been expanded, some of the illustrative data 
have been drawn from newer sources, considerable additions have been made to the derivations of 
important ecjuations, anci other changes have been made to bring the treatnient in  line with current 
progress. 

The treatnient of thermodynamics has been greatly expanded, with much niore attention paid 
to the second law. Throughout the text, derivations based on the second law appear niore frequently 
than before. 

The chapter on therniochemistry is completely new in text, material, and problems. The chap- 
ters on free energy and electrochemistry, which deal with the application of thermodynamics to 
chemistry, are doubled in length. 

Kern illustrations have been freely used, and the problem lists have been revised and greatly 
extended. Fifty per cent of the problems are new. 

Send for copies on apprwal 

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



PHOTOMICROGRAPHIC 
ATTACHMEN' 

Shown on Stand LWoE with binocu- 
lar photomicrographic tube, Epi-Con- 
denser W, and Pancratic Condenser. 

Various interchangeable camera attachments are available-the 9 x 12 cm, 6% x 9 cm, 
and Contax 24 x 36 mm. By means of a ground-glass screen the image can be comfort- 
ably observed up to the instant of exposure, thus facilitating accurate focusing. Full 
utilization of available light permits short exposures. Automatic shutter speeds from 1 

to l / l oo  second. Magnifications from 2 to 2000~. Good definition. Simple, quick 
and convenientin operation. The hiss  Miflex may be used on any compound microscope. 
Price, 6% x 9 cm camera, $83.00, f.0.b. New York. Prompt delivery from stock. 

Write for booklat Micro 502 
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The Development of Structural Chemistry 

Atomic Structures 

Molecular Structure 

Group Interaction 

Physical Properties 

Equilibrium-Acid Strength 

Energy Relationships in Some Other Reactions 

The Rate Factor in Chemical Behavior 

Reactions of Acids and Bases with Neutral Sub-
stances 

Reaction of the Double Bond 

P&& qh,3,1941 By GERALD E.  K. BRANCH, PAD., Professor o f  
Chemistry, and MELVIN CALVIN, Ph.D., Insfructor 
in Chemistry; Both o f  fhe University o f  California,1.This new text shows how the chemi- ~ ~ ~ k ~ l ~ ~ . 

cal and physical properties of sub-
stances are related to the structures of 
their molecules. I t  is the first text to 
correlate the principles of atomic and 
molecular structure with the concrete 
observations and predictions which 

I t  demonstrates the application of the 
molecular resonance and shared elec-
tron bond theories to the size, shape, 
and electrical distribution of mole-
cules, the color of organic compounds, 
and the energetics and kinetics of 
organic reactions. 

1 The most extensive discussion of 
the applications of resonance to or-
ganic chemistry. /I The extensive 
original material on color, oxidation potentials, and transition state theory. fl The tre-
mendous amount of data that has been collected-especially that in Chapter 5 relating to 
Bond Distances and Angles, Dipole Moments, Raman Spectra, and Force Constants. 
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