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A resolving power better than.15AU 
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Beam voltages 40, 60, 80 and 100kv. 
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ADVANCE MONTHLY, TABLES OF CONTENTS-IN ENGLISH 

Of All The Soviet Journals Now Being Translated 

An Express Translation Service — Anticipate your needs 

Avoid Duplication of research for only $25.00 per year 

12 issues, on annual subscription 

Each month Consultants Bureau will publish English translations 

of Tables of Contents of issues of Soviet journals published in the 

Soviet Union two months previously. These will be mailed to 

subscribers in a convenient, attractive booklet immediately on 

publication. 

This booklet will include Tables of Contents of all Soviet journals 

being translated and published on a regular basis by Consultants 

Bureau, by other firms, by learned societies, etc.; i.e., all Soviet 

journals being translated into English on a continuing basis. As 

new journal translations are begun, their Tables of Contents will 

be included. See right hand column for journals which will be 

included from the very beginning of this service. 

For your convenience in anticipating translation needs, each 

Table of Contents will cite: The estimated date of publication of 

that issue in English (when this information is available from the 

publisher) ; the name and address of the organization from which 

the translation may be obtained; the yearly subscription price; 

and the price of individual issues, or papers (when these are sold 

separately). 

The first issue of EXPRESS CONTENTS will be published in 

May 1958 and will include all January and February material 

received by Consultants Bureau by March 30, 1958. (The June 

issue will contain March-April material. The July issue, May 

material, etc.) As a means of bringing you up-to-date on the vast 

amount of significant material recently published in the Soviet 

Union, we also make this offer: Tables of Contents of all the 

1957 issues of these same journals, in one volume, to be published 

in June 1958. Each Table of Contents in this volume will carry 

the same information described above; many issues will already 

have been published in translation, and will be so marked. This 

important volume is only $15.00. 
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PAPER ELECTROPHORESIS. 

... now more useful than ever in analyzing biological materials 

Thousands of laboratories routinely run serum 

proteins by paper electrophoresis as an aid in 

diagnosing hepatitis, agammaglobulinemia, the 

myelomas and a variety of related pathologies. 

Now this simple diagnostic aid is being used to 

separate other serum components of medical 

significance. 

LIPOPROTEINS 

The relationship between 

these fat-protein molecules 

and atherosclerosis, 

liver diseases, diabetes 

and obesity has 

made lipoproteins an important field of research. 

HEMOGLOBINS 

EOE as fig aes Sickle cell anemia is 

revealed by the presence 

on the paper 

strip of both normal and sickle-cell hemoglobins. 

GLYCOPROTEINS Use 

Changes in glycoproteins 

are often greater and 

more specific than changes 

in serum proteins. Indications of glycoprotein 

correlations are reported in studies of cancer, 

collagen diseases, acute and chronic infections 

and tuberculosis. 

These new analyses can be performed on the 

same Model R equipment chosen by most lab- 

oratories using paper electrophoresis. The equip- 

ment is easy for technicians to use, gives uniform, 

reproducible results, and lends itself readily to 

different analyses, dyes and techniques. For 

more information, please return coupon below. 

Beckman, 
Spinco Division 

Beckman Instruments, Inc. 

Beckman/Spinco Model R 
System: electrophoresis 
cell, power supply 
and scanner 

To: Spinco Division, Beckman Instruments, Inc., Stanford Industrial Park, Palo Alto 5, California 

ca Please send me information 

on the clinical significance of paper electrophoresis, 

and a description of the equipment required. — INSTITUTION 

— ADDRESS 
ie I own a Model R System and would like 

additional information on recently-reported methods. 
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materials 7 American Sterilizer installation of large rectangular autoclave 
with automatic control for carboxide gas sterilization of heat- and 
moisture-sensitive materials. Routine sterilization with pres- 
sure steam is also accomplished automatically in this unit. Other 
equipment available ranges from the 16’’x16’’x30” self contained 
Cry-O-Therm to 60’’x 66’’x 120” single- or double-door models. 

WHY ETHYLENE OXIDE? 

As long as ten years ago, American Sterilizer 

researchers settled upon Ethylene Oxide (inerted 

with suitable diluents) as the agent of choice for 
the rapid and dependable sterilization of heat- or 

moisture-sensitive materials. Advances in such 

varied fields as pharmaceuticals, surgical supplies 

and packaging have greatly broadened the range 

of applications for which this versatile sterilizing 

agent is recommended. But they have also clearly 

signaled the need for a precise relationship be- 

tween such factors as temperature, humidity, 

pressure, exposure, concentration and diluents in 

effecting optimum conditions for each specific 
application. 

WHY AMERICAN STERILIZER? 

Our ten.year study of the characteristics of 

Ethylene Oxide has been paralleled by an equally 

thorough development of instrumentation. As a 
result, American Sterilizer techniques and in- 

stallations are successfully serving an ever- 

widening range of industrial and commercial 

processes requiring the sterilization of heat- and 

moisture-sensitive materials. 

Because we have accumulated the largest body 

of data and experience in this field, we can advise 

you authoritatively. Because we offer the broad- 

est range of automatic equipment for standard or 

special application you enjoy significant benefits 

of economy and continuing efficiency. 

SEND FOR THIS FREE BASIC LITERATURE 

Basic literature on “Ethylene Oxide Sterilization for 

Industry” is available upon request. Engineers of our Scientific 
Division are ‘‘on call’’ for consultation on processes, 

techniques or packaging and Experimental and Pilot Plant 
facilities are available through our Research Division. > 

Write for Bulletin 1C-602 

AMERICAN 

STERILIZER 

ERIE*PENNSYLVANIA 
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tomorrow’s centrifuge today! 

Two entirely new SERVALL Superspeed Centrifuges bring you tomorrow’s 
centrifuge advancements today. Performance, versatility and convenience 
geared to the future. The nuclei around which many new SERVALL cen- 
trifuge advancements are being developed right now! 

SS-3 PUSH-BUTTON SUPERSPEED CENTRIFUGE. Fully automatic, fully en- 
closed. SERVALL-BLUM “Gyro-Action” Self Centering Drive’ sets new 
standards of performance. Smoothly and automatically accelerates to de- 
sired preset speed — accurately times the operation for you — then dynam- 
ically brakes itself at the completion of the run. Even stops itself safely 
and automatically in the event of excessive imbalance in loading. Easily 
the safest, most convenient and versatile instrument available today. Solves 
the problem of separating small amounts of precipitate from large volumes 
of solution with the SERVALL “Szent-Gyorgyi & Blum” Continuous Flow 
System* Sealed batch operations with 400 ml. SS-34 angle rotor (over © 
17,000 rpm — 34,800 x G), and 2,200 ml. GSA large-capacity rotor (9,500 
rpm — 14,600 x G). Further versatile rotors nearing completion. Armor 
plate enclosed rotor compartment. Low silhouette. Built-in ammeter-tacho- 
meter, speed setting control, synchronous motor driven timer, SERVALL 
“Noisuppressor”. Facility-for remote control. 

Sole Canadian distributor: Cave and Company, Ltd., Vancouver, Edmonton and Toronto 

SS-4 ENCLOSED SUPERSPEED CENTRIFUGE. 

For those who prefer a manually controlled 

model. The same advanced features, smooth 

performance and rotor versatility as the 

SS-3,- including SERVALL “Szent-Gyorgyi 

& Blum” Continuous Flow System. Entire 

panel slides out for convenient remote con § 

trol and includes built-in ammeter-tacho- 

meter, synchronous motor driven timer and 

variable transformer. Armor plate guard, 

SERVALL “Noisuppressor”, low silhouette, 

rotor imbalance cut-off, 
SC-383 

* Patents pending 

Since 1930 designers, 
manufacturers, 

distributors of SERV ALL 
laboratory instruments. 
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Visual concept of the behavior of lithium ions in a fused salt bath 

LILLIPUTIAN 

Lithium ions get around. 

The lithium ion really puts small size . . . high 

charge density ...and directional properties 

to work. Unlike the ions of other alkali metals, 

it’s trim enough and active enough to replace 

many other metals in a variety of crystals. 

The small ionic radius of lithium, 0.60A, 

immediately suggests lithium’s use in systems 

containing metals with ionic radii ranging from 

.5 to 1.0A. The resultant balance or unbalance 

created by such lithium substitutions may be 

used to produce significant stabilizing or cata- 

lytic effects. Ionic radius also makes lithium an 

excellent addition for increasing conductivity, 

LITHIUM CHEMICALS, MINERALS, METAL ¢ 

..in the tightest places! 

and its high charge density can effectively 

decrease viscosity. 

Small ionic radius, high charge density, and 

directional properties are just a few of the 

many unique characteristics that make lithium 

well worth investigation. Bring your knowl- 

edge of the subject up-to-date by requesting a 

copy of “Chemical and Physical Properties of 

Lithium Compounds”—a down to earth col- 

lection of facts, figures, and ideas on some 23 

lithium compounds. Write the Technical Lit- 

erature Dept., Foote Mineral Co., 471 Eighteen 

West Chelten Building, Philadelphia 44, Pa. 

STRONTIUM CHEMICALS ¢ ELECTROLYTIC MANGANESE METAL @ WELDING GRADE 
FERRO ALLOYS ¢ STEEL ADDITIVES © COMMERCIAL MINERALS AND ORES e¢ ZIRCONIUM, TITANIUM, HAFNIUM (IODIDE PROCESS) 
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THE INTERNATIONAL SERIES OF 

MONOGRAPHS IN PURE AND 

APPLIED MATHEMATICS 

General Editor: {. N. SNEDDON 

AN INTRODUCTION 

TO ALGEBRAIC TOPOLOGY 
By Andrew H. Wallace. 

This book is based on courses given by the 
author at the University College of North 
Staffordshire. After a brief summary of pre- 
requisites—set theory, algebra and Euclidean 
spaces—and an introductory section dealing 
with continuity and neighborhoods and - the 
abstract conception of neighborhood, the 
chapters cover: topological spaces; topologi- 
cal properties of spaces; the fundamental 
group; the homology groups; continuous 
mappings and the homology groups; bary- 
centric subdivision and excision; the homol- 
ogy sequence; and simplicial complexes. 
Exercises and examples containing import- 
ant theorems and proofs are presented as an 
integral part of the text. $6.50 

INTEGRAL EQUATIONS 
By S. G. Mikhlin. 

Translated from the Russian by 
A. H. Armstrong. 

The first part of this book contains the fun- 
damental facts of the theory of integral equa- 
tions, and also the methods for their approxi- 
mate solution. In all cases, where practical, 
the results of the theory are illustrated by 
numerical examples. The second section, 
which comprises the major part of the book, 
is devoted to practical applications, concen- 
trating in the main on problems in the 
theory of elasticity and hydrodynamics, the 
fields in which the application of integral 
equations are particularly numerous. $12.50 

PROBLEMS IN EUCLIDEAN 

SPACE: APPLICATION OF 

CONVEXITY 
By H. G. Eggleston. 

This book considers those problems which 
concern convex sets in real Euclidean space 
of two or three dimensions, and the author’s 
aim is to illustrate the different ways in 
which convexity can enter into the formula- 
tion as the solution of different problems in 
these spaces. It is divided into four chapters 
arranged so that in each the influence of 
convexity is more dominant than in the pre- 
ceding one. A book for the advanced student 
and those concerned with research in pure 
mathematics. 

CIRCLES 
By D. Pedoe. 
This book presents some branches of mathe- 
matics in which a figure of universal appeal, 
the circle, is the leading character. The book 
is elementary and practically self-contained. 
The first chapter describes the circle as en- 
countered in elementary geometry, but pre- 
pares the reader for the remainder of the 
work. In the second chapter the conse- 
quences of representing a circle by means of 
a point in three dimensions are examined. 
The third chapter describes a celebrated 
model of non-Euclidean geometry, in which 
the interior of a circle is the fundamental 
space, and the final chapter discusses the iso- 
perimetrical problem, which is to find a 
curve with a maximum area for a given 
perimeter. It is a book of value to College 
students and to technologists generally. 

$3.75 

ANALYTICAL CONICS 
By Barry Spain 
Despite the many textbooks written on ana- 
lytical geometry, it has long been difficult to 
obtain a concise book which, beginning with 
the elements, ranges over the basic ideas and 
methods. In writing this book. the author has 
met this need and has provided a compact 
work, readily intelligible to any student with 
a sound mathematical background. It is de- 
signed both for undergraduates and for pu- 
pils specializing in mathematics, and will 
prove invaluable in preparing the reader for 
more advanced treatises. $5.00 

HOMOLOGY THEORY ON 

ALGEBRAIC VARIETIES 
By Andrew H. Wallace. 
The main theorems whose proofs are given 
in this book were first formulated by Lef- 
schetz and have since turned out to be of 
fundamental importance in the topological 
aspects of algebraic geometry. The proofs 
of these theorems are fairly elaborate and 
invelve a considerable amount of verifica- 
tion of intricate details. In view of this, the 
author has set apart some of the more com- 
plicated pieces of working in sections or 
chapters by themselves, introducing the 
actual details of the proofs by geometrical 
descriptions. sometimes aided with diagrams. 
To be published shortly. 

Write for fully descriptive leaflet 

PERGAMON PRESS NEW YORK LONDON PARIS LOS ANGELES 
122 East 55th Street, New York 22, N.Y. 4 & 5 Fitzroy Square, London W.1. 
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Meeting of Minds 

A convenient property of the five problems discussed by the recent 
AAAS-sponsored Parliament of Science is that they all admit of much 
the same answer. In each case something about science needs to be in- 
creased or improved or both—its support, its organization, its communi- 
cation, its students, its teachers. But this is just to recognize the present 
need to help science help the nation. A balancing of other considerations 
comes into play in deciding upon the best means to achieve these ends. 
And so on 15, 16, and 17 March the parliament was held. And accordingly, 
it proved to be a lively, if sometimes frustrating, gathering. 

The question of means most hotly debated was that of defining the 
proper place of the Federal Government in research and education. Some 
participants urged increased federal aid. Others argued that responsibili- 
ties in this area belong to the state and local governments and to private 
agencies. But whatever position members took on this and similar matters, 
all were at pains to distinguish between questions of policy and questions 
of fact and between their roles as citizens and their roles as scientists. 

To arrive at a set of recommendations, the parliament, which numbered 
something like 100 members, split up into five working subgroups, one for 
each of the problems tackled. The subgroups then reported back to the 
collected assembly with sets of proposals, which were discussed and put to 
vote. Although the parliament constituted a distinguished and representa- 
tive body of scientists and thinkers, it did not claim to speak for any group 
other than itself. In fact, it spoke only for its own majority, for the rules 
of the meeting did not insist upon unanimous agreement. Among the final 
recommendations was one opposing the creation in the Government of a 
separate Department of Science and another endorsing the coordinating 
function of the National Science Foundation. The official report of the 
parliament is now in preparation and will appear in a subsequent issue 
of Science. 

As a first effort at this kind of operation, the parliament experienced 
several difficulties. One difficulty arose from the large size of the working 
groups and the shortness of time. The result was that, in the interests of 
agreement, important details of how much, of where, and of when had to 
be left unspecified. Another difficulty arose from the parliament’s attempt 
to address a very broad audience. The result was that considerable effort 
was devoted to saying a lot of things that most of its members would 
ordinarily have taken for granted. The fear was that if the parliament 
came out in favor of A, without mentioning B, in which it was also in 
favor, then some people might interpret the omission of B as the re- 
jection of B. 
How effective was the parliament in helping science help the nation? 

Certainly, it gave the participants-an opportunity to benefit from each 
other’s knowledge and experience. And certainly, it served as a demon- 
stration that the scientific community, and in particular the AAAS, is 
much concerned about the problems of fostering and utilizing science. But 
any full evaluation of the impact of the parliament will have to await 
future developments. We shall have to see whether any of its more specific 
recommendations find their way into public policy, and, if so, how they 
work out.—J. T. 
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Color Defect and 

Color Theory 

Studies of normal and color-blind persons, including 

a subject color-blind in one eye but not in the other. 

Different color theories differ greatly 
in matters of detail, but in one thing they 
are in agreement: the data of color 
vision cannot be accounted for in terms 
of the actions of a single set of receptors 
or processes with homogeneous charac- 
teristics. Rather the facts probably re- 
quire the postulation of three or more 
sets of elementary mechanisms, the inter- 
actions of which provide the data of vari- 
ous discriminations of color. Thus, the 
Young-Helmholtz theory (1, 2) presumes 
the existence of three groups of receptors 
with different absorption characteristics, 
while the Hering theory (3, 4) postulates 
the existence of three pairs of antago- 
nistic processes in the neural pathways 
of the visual system. Other theories make 
use of other devices to account for the 
phenomena of color. 

Theoretical discussions of color vision 
have, since the time of Young, been in- 
fluenced to a great extent by considera- 
tions of color blindness. It is interesting 
that Young, at the time he put forward 
his account of color in the Bakerian lec- 
ture for 1801, discussed the important 
theoretical role of color blindness despite 
the fact that reliable knowledge of that 
subject had been in existence for less than 
a quarter of a century (5). The reason 
for the theoretical importance of color 
blindness is not far to seek. In its simplest 

The authors are on the staff of the department 
ogre, Columbia University, New York, 
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form, as exemplified in Young’s ideas, 
one can think of a specific form of color 
deficiency as representing the loss of one 
of the fundamental processes from the 
total set that exists in normal vision. 
Since on this basis the eye of the color- 
blind can be thought of as essentially a 
reduced system, involving fewer than the 
normal number of fundamental proc- 
esses, it might be expected that one could 
evaluate the missing process by compar- 
ing the color discriminations of a normal 
and color-blind eye. We shall see that 
such an expectation has, at best, some 
but certainly not complete support in 
what is known of the facts of color blind- 
ness. 

Types of color blindness. There are 
several kinds of color-blind individuals 
classifiable in relation to normal subjects 
and to each other on the basis of their 
performances in different test situations. 

Normal individuals are called trichro- 
mats. They can achieve a match between 
two mixtures of lights if one of the mix- 
tures is a combination of a spectral color 
and a single color from a given unchang- 
ing set of three, called primaries, while 
the other mixture consists of the two re- 
maining primaries. Conventionally, it is 
said that any spectral color can be 
matched by a mixture of three primaries, 
one of the primaries (the one mixed with 
the spectral color) having a negative 
value assigned to it. It is by reason of the 
match involving three primaries that per- 

sons with normal color vision are called 
trichromats. 

Dichromats constitute a major class of 
color-blind individuals. Individuals of 
this group can establish a match between 
two mixtures that involve a spectral color 
and two primaries. Most dichromats are 
red-green blind; they “confuse” red, yel- 
low, and green. The general class of di- 
chromats may be subdivided into at 
least three types. The first class is the 
protanope whose sensitivity to wave- 
lengths in the red end of the spectrum 
is greatly reduced. Another class is the 
deuteranope whose sensitivity is not defi- 
cient in the red. Protanopes and deuter- 
anopes match a yellow to any amounts 
of red or green which will give an 
appropriate matching brightness (or lu- 
minance). A third type of dichromat, 
the tritanope, confuses blue and green 
(6). 

Nothing will be said in what follows 
about monochromats, individuals who 
can match all wavelengths of the spec- 
trum against any other wavelength or a 
white light by the proper adjustment of 
luminance, nor shall we elaborate on the 
functions of anomalous trichromats, peo- 
ple who, despite the fact that they con- 
fuse parts of the spectrum, still need 
three primaries to match a single wave- 
length. 

The present experiments. This paper 
(7) is concerned with the visual functions 
of protanopes and deuteranopes, espe- 
cially deuteranopes. It deals in particular 
with two theoretically important prob- 
lems: (i) How is brightness sensitivity 
distributed in the spectrum for protan- 
opes and deuteranopes? (ii) What col- 
ors do such persons see? On the basis of 
the experimental data, some proposals 
are made bearing on the nature of color 
function generally and dichromatism spe- 
cifically (8). 

Luminosity Curves of 

Dichromatic and Normal Subjects 

The luminosity curve shows how the 
sensitivity of the eye varies for various 
wavelengths. Sensitivity (or luminosity) 
is measured in terms of the reciprocal of 
the energy required, for example, to pro- 
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duce threshold. Figure 1 shows the lumi- 
nosity curve for the normal subject as 

well as the curve for the protanope and 
deuteranope (9), Sensitivity for the 
foveal cones of the normal subject is low 
in the blue, at a maximum in the yellow- 
green, and low again in the red. 

The curves, as drawn by Hecht and 
Hsia (10), show the data of Pitt (J/) 
for dichromats and Gibson and Tyndall 
(1/2) for normal subjects. The figure 
shows that, compared with normal lumi- 
nosity, the curve for the protanope seems 
to be displaced toward the blue, whereas 
the deuteranope’s curve is displaced a 
little toward the red. 

It has classically been considered that 
protanopes show a loss of sensitivity in 
the red part of the spectrum. It is not 
so certain, however, that deuteranopes 
show a decrease in sensitivity in any part 
of the spectrum. 

The curves in Fig. 1 are drawn in 
the traditional way of considering each 
luminosity function by itself and by plac- 
ing the point of maximum luminosity 
for each at 100 percent. It will be shown 
that this method of representing data 
provides a difficulty, for it does not tell 
us whether the sensitivities at the 100- 
percent values differ in absolute value. 
For example, one can ask: Does the 100- 
percent value for the protanope refer to 
the same energy value as the 100-percent 
value for the normal subject? Arguments 
based upon comparisons of curves that 
demonstrate arbitrarily set maxima are 
certainly not conclusive. Specifically, the 
question arises whether the curves of 
Fig. 1 really have the same height in 
energy ordinates, and if not, what their 
relative heights are. This is the question 
with which we are now concerned. 

.If color blindness is assumed to repre- 
sent the loss or inactivation of one of 

three receptor systems, then the loss of 
a receptor system should show itself in 
some loss of brightness: in the spectrum 
as seen by the color-blind. One might ex- 
pect, for example, each curve for a color- 
blind subject (Fig. 1) to have a lower 
maximum than the curve for normal sub- 
jects. Abney (13) drew such lowered 
luminosity curves for color-blind subjects. 
However, his reduced curves were not 
found from measurements but were for- 
mulated in terms of theory. Such reduced 
curves have only been presented once as 
the result of experimental research: by 
Hecht and Hsia (/0) eleven years ago. 

Because of the need for more infor- 
mation on this general question, we de- 
cided to investigate the relative heights 
of the three curves shown in Fig. 1 by 
measuring the actual energy thresholds 
of color-blind and normal subjects in dif- 
ferent parts of the spectrum. The idea 
is to determine for a given portion of 
the spectrum the light energy required 
at the foveal threshold of normal persons 
and of color-blind persons, and to do this 
for different parts of the spectrum. 

Selection of subjects. The testing of 
our subjects involved the usual “screen- 
ing” tests for color-blindness, the Ishi- 
hara and Stilling plates in particular, as 
well as the determination of the lumi- 
nances of red and green required to 
match a yellow on the Hecht-Shlaer 
(14, 15) anomaloscope. In addition, de- 
terminations were made, in the case of 
the protanopes and deuteranopes, of the 
neutral point in the spectrum—that is, 
the narrow wavelength band that dichro- 
mats see as white. (Normal subjects 
never see spectral white.) The determi- 
nations of the neutral point were made 
with a modified Helmholtz color mixer 
(Hecht and Shlaer, 1/4). Our final ex- 
perimental groups included seven normal 
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subjects, five protanopes, and six deu- 
teranopes. The subjects numbered 16 

men and 2 women between the ages of 
20 and 35 years. (Both of the women had 
normal vision. ) 

Apparatus and procedure. Stimulating 
energies of light were obtained by means 
of a double monochromator calibrated 
for radiant flux. The wavelength, energy, 
duration, and retinal position of the stim- 
ulus could be controlled. Observations 
involved finding the energy threshold for 
the foveal cones for many narrow wave- 
length bands throughout the spectrum, 
Exposure time of each stimulus flash was 
4 milliseconds. 

At the beginning of each session, the 
subject became dark adapted for 10 min- 
utes, a sufficient time for the cones to 
gain full sensitivity. Then the spectral 
lights were presented to him and he in- 
dicated whether or not he saw the light. 

Results on normal subjects. Figure 2 
gives the average log sensitivity curves 
for the seven normal subjects, the five 
protanopes, and the six deuteranopes. 

The basic data of these curves are rela- 
tive energies required for the cones to 
respond to the spectral lights at the ab- 
solute threshold; the logarithms of the 
reciprocals of these values (that is, log 
sensitivity values) are here plotted. 

The peak of the average curve is arbi- 
trarily set at zero (that is, maximum sen- 
sitivity is set at unity). It is to be noted 
that absolute energies may be calculated 
by observing that, at 4 =578 millimicrons 
(mp), the average normal threshold is 
3.5x 10-8 erg. This figure amounts to 
about 10,000 quanta. It may be com- 
pared with a figure of about 100 quanta 
at the cornea obtained by Hecht, Shlaer, 
and Pirenne (/6) for the much more 
sensitive peripheral retina with a small 
stimulus of 4=510 mp exposed for | 
millisecond. 

It is not necessary here to labor the 
general fact of the “humps” in the blue 
and in the orange of the normal curve, 
near 450 and 610 mp. Presumably they 
are associated with the positions of 
curves representing the fundamental 
processes. 

Results on protanopes. The average 
luminosity curve for five protanopes is 
given in the same figure. It is to be ob- 
served that the average curve for pro- 
tanopes indicates a greatly increased en- 
ergy requirement in the red end of the 
spectrum. In the blue, the energy re 
quirement for protanopes is similar to 
that for normals. 

Results on deuteranopes. Most writers 
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Fig. 2 (Left). The luminosity curves for normal subjects, protanopes, and deuteranopes in experiments by Hsia and Graham (9). Fig. 
3 (Right). Luminosity curves of a unilaterally color-blind subject. The upper curve is the curve for the normal eye; the lower one, the 
curve for the color-blind eye. Data of Graham and Hsia (24). 

on color blindness have not accepted the 
possibility that deuteranopes exhibit a 
loss of luminosity as contrasted with nor- 
mals. Hecht and Hsia, on the basis of 
some determinations, maintained that a 
loss does occur, but their findings have 
met with considerable resistance, particu- 
larly by Walls and Mathews (17). Our 
experiment seems to demonstrate that 
deuteranopes usually do, in fact, lose 
luminosity. Five of our six cases demon- 
strate a loss, 
The average log luminosity given by 

our deuteranopes is shown in Fig. 2. The 
luminosity for the deuteranope in the 
green and blue is less than the corre- 
sponding luminosity values for the nor- 
mal. In the red, the values are compar- 
able, According to our data, then, deu- 
teranopes show a loss of luminosity in 
the green and blue. 

General result. In general, one can say 
that the normal curve in this figure is a 
broad function that encompasses the ex- 
tremes of the color-blind curves. The 
protanope has normal luminosity in the 
blue but shows loss in the red; the deu- 
teranope shows normality in the red but 
a loss in the green.’ 

Discussion. Interpretations of the data 
for color-blind individuals have been pre- 
dominantly made in a context of trichro- 
matic theory, developed from Young’s 
notion that there are three receptor sys- 
tems in the retina. These systems may 
be designated B, G, and R to indicate 
their properties of yielding blue, green, 
and red processes when they are brought 
into action by light. The discriminations 
produced by various parts of the spec- 
trum result from the combined action of 
the three systems in different degrees. 
Thus the combined actions of the G and 
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R system result in the seeing of yellow, 
while seeing white represents the com- 
bined actions of B, G and R. The action 
of the receptors contributes brightness as 
well as color, and luminance matches 
show the property of additivity. 

Young supposed that the usual dichro- 
matic forms of color blindness are due to 
the loss of one of the three receptor sys- 
tems. Since Young’s time this interpre- 
tation has usually been accepted in the 
case of protanopes: protanopes are pre- 
sumed to have lost the R receptors. 

Because the evidence did not seem to 
support an interpretation of loss for the 
deuteranope, another sort of account 
was required for this type of color defec- 
tive. This account has entailed the idea 
of a “transformation” system, as de- 
scribed independently by Leber (18) and 
Fick (19), One might think of the trans- 
formation system as representing a fail- 
ure of the Rand G receptors to become 
differentiated from one another during 
development. In any case, the R and G 
receptors are presumed to be similar in- 
sofar as absorption goes, but they have 
different central connections. The result 
is that red stimulates both the central R 
and G systems. On this basis it would be 
expected that all long wavelengths would 
be called yellow by the deuteranopic sub- 
ject. Leber and Fick’s idea has seemed 
to be in line with data on subjects who 
were reported to be normal in one eye 
and deuteranopic in the other. Classi- 
cally, such cases have reported that they 
see yellow in the long wavelengths. 

Hecht and Hsia concluded on the basis 
of their experiment that Young’s idea of 
a loss system was supported by their re- 
sults. However, they were not clear about 
how the loss notion could account for 

the color-naming responses attributed to 
unilateral deuteranopes and protanopes. 
The reasons for the problem are clear. 
How could yellow, if it is a mixture of 
red and green, be reported in the absence 
of either red or green receptors? 

Color Discriminations of a 

Unilaterally Color-Blind Subject 

It is in connection with this question 
that we feel fortunate in having obtained 
the services of a young woman who gave 
color-blind discriminations with her left 
eye and normal discriminations with her 
right eye. 

It would be difficult to exaggerate the 
importance of data obtained on uuilater- 
ally color-blind subjects. No ordinary 
color-blind subject can tell us how the 
colors he sees compare with those seen 
by a normal subject, but this is precisely 
what a unilaterally color-blind subject 
can do. He can make a direct compari- 
son of colors seen by his color-blind and 
normal eyes. 

Judd (20) reports that 37 cases of 
unilateral color blindness are described 
in the literature, only eight of which have 
provided data of value to a scientific 
analysis. The last of these studies was one 
by Sloan and Wollach (2/7) in 1948. [See 
also a recent historical note by Berger 
(22).] 
Our subject’s first test results seemed 

to indicate that she was deuteranopic, 
and so we began our experiments with 
the expectation that we should gain cru- 
cial information on the relation between 
deuteranopic luminosity loss and color 
naming. As our observations multiplied, 
we found that our subject did not give 
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completely typical deuteranopic re- 
sponses (23), particularly in hue discrim- 
ination. However, it seems clear that she 
is more nearly classifiable as a deuteran- 
ope than as any other type of color-blind 
individual, and we believe that her re- 
sults have a particular bearing on deu- 
teranopia. 

Luminosity curves. The luminosity 
curves (24) of our subject are shown in 
Fig. 3. The luminosity curves for her 
two eyes differ in luminosity values in 
the blue and green regions of the spec- 
trum. Contrasted with her normal eye, 
the luminosity of her color-blind eye 
shows considerable loss. In the red end 
of the spectrum both eyes have about the 
same sensitivity. It is possible that, as 
contrasted with the ordinary deuteran- 
ope, our subject’s luminosity loss is 
greater and begins at wavelengths farther 
into the red than is usual. In any case, 
she shows a considerable loss in the green 
and blue for her color-blind eye as com- 
pared with her normal eye. 

Flicker curves. We have believed it 
important to find out whether or not the 
types of luminosity loss that occur at 
threshold for our subject are maintained 
at high intensity levels. In order to in- 
vestigate this problem we, together with 
Eda Berger (25), have measured flicker 
frequency thresholds at various lumi- 
nances of different colors. 

A considerable number of curves in 
the normal and color-blind eye were ob- 
tained with a number of color filters, but 

the general nature of the result can be 
demonstrated by a comparison of curves 
for spectral regions that a trichromatic 
person sees as blue, green, and red. The 
data are shown in Fig. 4. 

The curves for blue light are shown 
at the top of the graph. In both the nor- 
mal and color-blind eye, critical flicker 
frequency increases with intensity, the 
respective curves flattening out and then 
probably dropping at high luminance 
values. The positions of the two curves 
differ, however. The curve for the color- 
blind eye is displaced downward on the 
flicker axis compared with the position 
of the curve for the normal eye. The 
downward displacement is reminiscent 
of the effect of decreasing the area, hence 
the total number of excited receptors, 
of a flickering stimulus (Granit and 
Harper, 26). 

The curves in the lower left-hand 
graph represent the data for green light. 
The displacement of the curve for the 
color-blind eye below the position of the 
curve for the normal eye is striking. In 
magnitude it is considerably more than 
was shown for blue light. In general, the 
displacement means that, at any given 
intensity, fusion frequency is higher in 
the normal eye than in the color-blind 
eye in a manner comparable to an area 
effect. The latter statement may be espe- 
cially significant, for it means that, if 
critical frequency represents activated 
receptor units, then the type of color 
blindness represented by our subject is 
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Fig. 4. Critical flicker frequency as 
a function of luminance for wave- 
lengths in three different regions of 
the spectrum. In each graph the 
open circles refer to data for the 
normal eye, the filled circles to data 
for the color-blind eye. Data of 
Berger, Graham and Hsia (in prep- 
aration). 
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attributable to the loss of green receptors 
and possibly of some blue receptors also. 

The story for red light is different: the 
same curve represents the data for the 
color-blind eye and the normal eye. No 
increased intensity requirement or fusion 
frequency loss for the color-blind eye is 
discernible in these data. No luminosity 
loss exists for red, even at the high in- 
tensities giving rise to critical frequen- 
cies near the maximum. 

The results of the present investigation 
point to the conclusion that the type of 
color blindness represented by our sub- 
ject may be characterized as a loss or 
inactivation of some of the receptor 
mechanisms that mediate sensitivity in 
the green and blue portions of the spec- 
trum. Furthermore, the data show that 
the selective luminosity loss for our sub- 
ject is not a phenomenon that exists only 
at cone threshold levels. 

Binocular color matching. Our ex- 
periments as discussed up to the present 
seem to indicate that the color-blind eye 
of our subject, like the eyes of deuter- 
anopes generally, shows a maximum of 
luminosity loss in the green region of the 
spectrum. What data does our subject 
give us on binocular color matches in- 
volving her normal and dichromatic eye? 
What colors does she see in her color- 
blind eye? 

The apparatus used in the experiment 
on binocular color matching was essen- 
tially a mirror stereoscope arranged so 
as to provide slits of color in the left and 
right eyes, a vertical slit in the left eye 
and a horizontal slit in the right eye. The 
subject regarded the essentially mono- 
chromatic color given by the vertical slit 
in her dichromatic eye and simultane- 
ously observed, in the binocular field, the 
monochromatic color provided by the 
horizontal slit in her normal eye. The 
subject reported that, under her condi- 
tions of viewing, the horizontal and ver- 
tical slits seemed almost to touch at the 
middle of the latter but did not ordinar- 
ily overlap. Wavelengths stimulating the 
normal eye could be changed until a 
monochromatic band was obtained that, 
in the opinion of the subject, matched 
the color seen by the dichromatic eye. 

The results of the experiment are sum- 
marized in Fig. 5. In general, it seems 
that, in her dichromatic eye, the subject 
matches all wavelengths greater than her 
neutral point (which occurs at about 502 
mp) against a wavelength in the normal 
eye lying at about 570 mu. In a word, 
all wavelengths greater than 502 mu in 
the dichromatic eye are seen as a yellow 
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Fig. 5. Results of the experiment on bi- 
nocular color matching. The wavelengths 
seen by the color-blind eye (left scale) are 
matched by the indicated wavelengths in 
the normal eye (right scale). 

of about 570 mu in the normal eye. 
Wavelengths shorter than the neutral 
point in the dichromatic eye are matched 
in the normal eye by a blue at about 470 
mu, Thus the two sides of the spectrum 
below and above the neutral point are 
seen, respectively, as a blue equivalent to 
about 470 mu and a yellow equivalent 
to about 570 mp in the trichromatic 
eye (27). These results are in accord 
with the data of several earlier experi- 
ments on unilaterally color-blind sub- 
jects as summarized by Judd (20). 
Hue discrimination. Hue discrimina- 

tion curves show how the just noticeable 
difference in wavelength, AA, varies with 
wavelength. Such data were obtained on 
our unilaterally color-blind subject by 
means of a modified Helmholtz color 
mixer (14). Careful attention was paid 
to making appropriate intensity adjust- 
ments so that all wavelength discrimina- 
tions were obtained at the same constant 
level of luminance throughout the spec- 
trum. A curve was obtained on each eye 
of our subject. The curves are presented 
in Fig. 6. 

In general, the curve for the normal 
eye does not seem to be greatly different 
from the usual hue discrimination curve 
obtained on normal individuals (28). 
The poorest discrimination, as shown by 
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the largest Ai, takes place in the red. 
Minima occur in the middle range of 
wavelengths; and our subject shows espe- 
cially low thresholds in this range. It is 
quite clear that the normal eye of our 
subject does not show defective hue dis- 
crimination. 

The curve for the,left eye, the color- 
blind eye, is an entirely different func- 
tion. In the violet the curve shows some 
insensitivity to wavelength change, but 
near 450 mu it shows a great rise in Ai, 
indicating very poor hue discrimination. 
Discrimination improves to a minimum 
threshold value near 500 mp, in the 
region of the neutral point; thereafter 
Ai rises to very high values near 600 mn. 
The behavior of hue discrimination in 
the spectral region from 500 to 750 mu 
is similar to that found in the usual deu- 
teranope (11, 28). 

Color mixture. The final set of results 
given by our subject are her data on 
color mixture (29). One way of specify- 
ing the data of color mixture is in terms 
of the trichromatic coefficients. Any 
color, including a spectral color, can be 
specified in terms of three numbers. Since 
the numbers add to unity, the position 
of a color on a two-dimensional grid, the 
chromaticity diagram, is uniquely speci- 
fied when two of the coefficients are 
known. Each trichromatic coefficient rep- 
resents the percentage contribution of 
one of three primaries in providing a 
match for a given color. A plot of the 
trichromatic coefficients against wave- 
length results in a graph of the sort shown 
in the upper graph of Fig. 7. In this 
graph the three ordinate values at each 
wavelength value represent the amounts 
of the three primaries as percentages of 
the unit color. (more exactly, chromatic- 
ity) of the wavelength. 

The curves of the upper figure are the 
data for our subject’s normal eye (30). 
In these curves, a negative trichromatic 
coefficient means simply that a particular 
primary is combined with the test wave- 
length to match the two remaining pri- 
maries. The curves are to be contrasted 
with Wright’s well-known results (28, 
31), on ten normal eyes as represented 
by the dashed lines. 

Our primaries are the same as 
Wright’s: 460, 530,'and 650 mu. The 
units for the red and green primaries 
have been so specified that they are taken 
to be equal at 582.5 mp, while the green 
and blue primaries are equal for the 
match at 494 mp. Our color-blind sub- 
ject’s normal eye gives, except for minor 
differences, the same sort of eolor mix- 

ture data as are represented in Wright’s 
data. In addition, it can be stated that 
the relative luminance values of the pri- 
maries for matches at 582.5 and 494 mu 
are comparable to those reported by 
Wright. 

The data for our subject’s color-blind 
eye, shown at the bottom of Fig. 7, are 
entirely different from the data for the 
normal eye. The graph shows that our 
subject can match any wavelength of 
the spectrum with a combination of two 
primaries, 460 and 650 muy (the units 
being taken as equal at 494 mu). The 
dashed line represents Pitt’s data (11) on 
the color mixture of deuteranopes. 

The open and solid circles indicate 
two different types of result that were 
obtained in the short wavelength region 
depending on the method used. (i) If 
the subject matched a given short wave- 
length by a mixture of the two primaries, 
460 and 650 mu, then the results are as 
given by the solid-circle curves. They 
show that, as wavelength decreases be- 
low 460 mu, more and more of the red 
primary must be added to the blue pri- 
exhibited by Pitt’s subjects. It should be 
show the small degree of negative red 
results, even though our subject did not 
much closer to Pitt’s data than are our 
shown by the open circles. This result is 
primaries, the result is different, as is 
to match the mixture of red and blue 
test light is mixed with the red primary 
performed by Pitt’s method, in which the 
approach 410 mu. (ii) If mixtures were 
become less and less saturated as they 
colors at the blue end of the spectrum 
mary to make a match. In a word, the 
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Fig. 6. The hue discrimination of a uni- 
laterally color-blind subject. The open 
circles refer to data for the normal eye; 
the filled circles, to data for the color- 
blind eye. 
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pointed out that our first method gives 
results that seem to be in line with our 
data on hue discrimination. (It will be 
remembered that our subject’s dichro- 
matic eye gave good hue discrimination 
thresholds in the short wavelength region 
of the spectrum.) 

Discussion 

Consider now the significance ‘of some 
of our data. 

First, the data on color mixture dem- 
onstrate that our unilaterally color-blind 

subject has normal vision in her trichro- 
matic eye and dichromatic vision in her 
color-blind eye. This finding means that 
we possess a degree of specification that 
was often lacking in early experiments on 
unilateral color blindness. We are surer 
of the status of our subject than were 
most of our predecessors. The results 
given by our subject on hue discrimina- 
tion show the usual low thresholds char- 
acteristic of the normal eye and the high 
thresholds of the dichromatic eye, except, 
for the latter, in the blue region below 
450 mp, where discrimination is better 
than the usual deuteranope’s. 
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Fig. 7. The upper curve gives the trichromatic coefficients for the normal eye of our 
unilaterally color-blind subject. The dashed line represents Wright’s data (28, 31). The 
lower curve gives the dichromatic coefficients for the color-blind eye of the same subject. 
The dashed lines represent Pitt’s data (11) for deuteranopts. 
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Some important results on both our 
unilaterally dichromatic subject and our 
groups of color-blind individuals demon- 
strate the existence of luminosity losses 
in dichromatic vision. Our finding with 
respect to our group of protanopes is the 
usual one: protanopes lose luminosity in 
the red region of the spectrum. Our ob- 
servations on a small population of deu- 
teranopes as contrasted with normal sub- 
jects give results that are in line with 
some reported by Hecht and Hsia (10): 
five of our six deuteranopes show a loss 
of luminosity in the green-to-blue region 
of the spectrum. 

A well-marked luminosity loss (over 
the spectral range from about 400 to 625 
mp) is shown by the dichromatic eye of 
our unilaterally color-blind subject. In 
the red region of the spectrum both of 
her eyes show comparable luminosity 
values, but in the green and blue, her 
color-blind eye shows a marked luminos- 
ity loss. The subject shows clear evidence 
of a luminosity loss over the spectral 
range from about 625 to about 450 mu. 

These results mean that luminosity 
loss is not only the usual finding for pro- 
tanopes; it also exists in deuteranopes. 

The second main result of our experi- 
ment concerns the findings on binocular 
color matches as given by our unilaterally 
color-blind subject. It has been demon- 
strated that her color-blind eye sees two 
hues: blue below the neutral point at 
about 502 mp and yellow above it. As 
shown by binocular color matches, the 
blue she sees is equivalent, in her normal 
eye, to a wavelength of about 470 mp; 
the yellow, to about 570 mun. 
How can these two sets of results, the 

one on luminosity loss and the one on 
binocular color matching, be reconciled 
within a coherent account? 

What will now be presented is a state- 
ment that may have some of the advan- 
tages of the Fick-Leber hypothesis in ac- 
counting for the seeing of blue and yel- 
low in the spectrum by protanopes and 
deuteranopes. It is hoped that the de- 
scription can give a possible explanation 
of how luminosity losses can also occur in 
line with a transformation or “collapse” 
system, thereby removing what has been 
a shortcoming of such an account. 

Let it be supposed that in deuteran- 
opia, for example, the R fundamental 
curve in the upper graph of Fig. 8 (the 
presumed sensitivity curve for the R re- 
ceptors) moves toward the short-wave 
part of the spectrum, with of course a 
change in sensitivity brought about by 
virtue of the transformed absorption ma- 
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Fig. 8. Theoretical curves. The upper 
graph represents the transformation of the 
R and G curves (to superimposed R’ and 
G’ curves) to provide for the seeing of 
yellow by a dichromat who shows no 
luminosity loss. The lower graph repre- 
sents the effect, for protanopes and deu- 
teranopes, of luminosity losses. 

terials, The new curve can be called R’. 
At the same time, the green fundamental 
curve G moves toward the red and be- 
comes G’, (The blue fundamental curve 
will be disregarded in what follows.) 
The curves, in their new positions, 

meet certain requirements. (i) Spectral 
brightnesses due to R’ and G’ must be 
in the same ratio at all wavelengths in 
order to give yellow. (The ratio shown 
in Fig, 8 is taken to be unity—that is, 
the R’ and G’ curves are superimposed. ) 
A wavelength that stimulates the now 
identical R’ and G’ substances gives yel- 
low, for although both fundamental proc- 
esses have the same absorption spectrum, 
they are connected centrally with the 
usual R and G mechanisms. (ii) The 
spectral brightnesses of R’ and G’ add to 
give normal sensitivities. The dichromat 
represented by the latter requirements 
shows no luminosity loss. (We have al- 
ready stated that one of our deuter- 
anopes could be so described.) 
Any sensitivity loss can now be intro- 

duced, as in the lower graph of Fig. 8, 
by assuming a curve for deuteranopes 
(or protanopes for that matter) that lies 
beneath the normal sensitivity curve as 
shown in the lower graph of the figure. 
The sensitivity losses in this figure were 
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computed on the basis of the group data 
for protanopes and deuteranopes given in 
Fig. 2. 

The lower curves of Fig. 8 do two of 
the things we want them to do: (i) They 
account for the seeing of yellow by di- 
chromats in the long-wave region of the 
spectrum, in a manner not unlike simple 
Fick-Leber theory (18, 19). (ii) They 
provide for the existence of luminosity 
losses in the eyes of both deuteranopes 
and protanopes, The implications of the 
account should probably be tested in fur- 
ther observations. Its main merit now 
lies in the extent to which it approxi- 
mates a useful statement of how trichro- 
matic theory can account for luminosity 
losses and the manner of seeing spectral 
colors by deuteranopes and protanopes. 

Summary 

lt is important to find answers to two 
questions concerning the visual discrimi- 
nations of dichromatic persons, especially 
deuteranopes: (i) Do such persons show 
a loss of sensitivity to various wavelengths 
of the spectrum as compared with nor- 
mal subjects? (ii) What colors do they 
see? 

A number of experiments were per- 
formed on the first question. 

First, luminosity curves were deter- 
mined on three groups of subjects, con- 
sisting respectively of five protanopes, six 
deuteranopes, and seven normal indi- 
viduals. As compared with normal sub- 
jects, protanopes show a loss of luminos- 
ity in the red, whereas deuteranopes show 
a loss in the blue-to-green region of the 
spectrum (See 10). 

Second, we examined the luminosity 
curves of a subject whose right eye is 
classifiable (on the basis of color-mixture 
determinations) as normal and whose 
left eye is classifiable as dichromatic. 
(The hue discrimination curve for her 
dichromatic eye seemed comparable to 
the curve of the usual deuteranope ex- 
cept in the violet, where it manifested 
relatively good discrimination.) The lu- 
minosity function for this subject’s di- 
chromatic eye, determined by data on 
threshold and flicker, exhibits the same 
type of luminosity loss in the blue and 
green regions of the spectrum as was 
shown by our group of six deuteranopes. 

Only unilaterally dichromatic subjects 
can tell us how colors seen by a dichro- 
matic eye appear to a normal eye. In the 
color-blind eye, our unilaterally dichro- 
matic subject sees wavelengths below 

and above her neutral (“grey”) point 
(which occurs at 502 mp) as, respec- 
tively, a blue equivalent to about 470 
muy. and a yellow equivalent to about 570 
my in her normal eye. 

The results on (i) luminosity loss and 
(ii) the seeing of wavelengths above 5()2 
mp as yellow are considered theoreti- 
cally. The seeing of yellow by deuter- 
anopes and protanopes may be accounted 
for by an idea based on Leber-Fick trans- 
mation theory. It is proposed that the 
characteristic sensitivities of the red and 
green receptors become similar while no 
change takes place in their central brain 
connections. Losses may be introduced 
into the transformed sensitivity curves to 
indicate appropriate degrees of lumi- 
nosity deficit for deuteranopes and pro- 
tanopes. 
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Production of U.S. Scientists 

Trends in the number of doctorates granted 

in the major fields of science and in the humanities. 

Office of Scientific Personnel, 

National Academy of Sciences—National Research Council 

Recent events have focused attention 
on the subject ‘of the production of sci- 
entists in the United States. Discussion 
relating to science production inevitably 
involves educational problems outside 
the field of science specifically and fac- 
tors affecting education ‘generally in the 
United States, The present article is in- 
tended to furnish up-to-date information 
with respect to the output of scientists 
by the United States ‘universities during 
the past 20 years and to put this in the 
context of long-term trends in advanced 
education. 

The main body of data for this article 
is the doctorate records file built up over 
the past decade by the Office of Scien- 
tific Personnel of the National Academy 

This article was prepared by the staff of the 
Office of Scientific Personnel, National Academy 
of Sciences—National Research Council. M. H. 
Trytten is director. 
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of Sciences—National Research Council. 
Through the cooperation of all the grad- 
uate schools in the United States which 
grant third-level degrees, and by means 
of funds furnished by the Office of Naval 
Research, the National Science Founda- 
tion, the Carnegie Corporation, and the 
Ford Foundation, a comprehensive and 
accurate roster has been produced of all 
persons who have earned the Ph.D. de- 
gree or its equivalent in all ‘the science 
and nonscience disciplines in the United 
States universities since 1936. Data for 
the periods 1936-1945 and 1936-1950 
have been published previously (7). The 
data are now available for the first 20 
years of this survey: 1936 to 1955, inclu- 
sive. The data for 1956 and 1957 are 
being checked for completeness and ac- 
curacy and are not yet available for pub- 
lication. In addition, the Office of Sci- 
entific Personnel has drawn upon data 

28. W. D. Wright, Researches on Normal and 
Defective Color Vision (Mosby, St. Louis, 
Mo., 1947). : 

29. Some experiments on color mixture were per- 
formed at Columbia University, but the final 
data were obtained in collaboration with Dr. 
Harry G. Sperling and Mrs. Anne H. Coul- 
son, on the Fry colorimeter at the Medical 
Research Laboratory of the Submarine Base, 
New London, Conn. A detailed account of 
these and other findings will be prepared as 
a joint report from Columbia and the Medi- 
cal Research Laboratory, under Bur. Med. 
Project Number NM22 01 20, by C. H. Gra- 
ham, H. G. Sperling, Y. Hsia, and Anne H, 
Coulson. We are indebted to our collaborators 
and to Commander Dean Farnsworth and 
Captain J. Vogel, officer-in-charge of the 
Medical Research Laboratory, for their co- 
operation in these experiments. 

30. The relative values of the luminous units of 
the primaries are 1,4) = 0.051; I54) = 1.000, and 
I. = 0.814. Matches were made by flicker 
photometry between the first two at 494 mp, 
and for the second and third, at 582.5 mu. 
The luminous units are within the range re- 
ported by Wright (28) for his normal sub- 
jects. The experiments were done with retinal 
illuminances of test wavelengths equal in all 
cases to 500 trolands as established by flicker 
photometry. 

. W. D. Wright, Trans. Opt. Soc. (London) 
30, 141 (1928-29). 

previously assembled by Douglas Scates 
from many sources, including chiefly the 
United States Office of Education. These 
data, covering the years 1885 to 1935, 
were published by the American Council 
on Education in 1951 (2). 

In compiling data for the long time 
span indicated above, a number of diff 
culties necessarily arise concerning such 
problems as definition of a field or dis- 
cipline, the development of new inter- 
disciplinary fields into specialties which 
acquire significance in their own right, 
and the convergence of fields originally 
dissimilar. These problems, however, are 
of importance chiefly with respect to the 
finer subdivisions of any discipline and 
do not preclude a clear picture where 
only a gross breakdown of general fields 
is concerned. In the present article, em- 
phasis is placed on gross trends in major 
fields, while certain problems with re- 
spect to the minor fields are noted in 
passing. 

Trends 

Figure 1 represents the over-all pro- 
duction of doctoral degrees in all fields, 
compiled for the 70-year span 1885- 
1955. Because the production of doctor- 
ates has roughly doubled in each decade 
since the earliest records were mail- 
tained, it is convenient to show this gross 
trend on a semilogarithmic scale. The 
result is an approximation to a straight 
line graph because of the logarithmic it- 
crement on the vertical axis. In Fig. 1, @ 
straight line has been projected through 
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the annual production data at a slope 
equal to a 7 percent per annum incre- 
ment. The base period through which 
this line is drawn is the period 1936 
through 1941, inclusive (the first six 
years covered by the doctorate survey of 
the Office of Scientific Personnel). An 
increment of 7 percent per annum, com- 
pounded annually, is closely equivalent 
to the “doubling every decade” approxi- 
mation noted by a number of writers in 
earlier publications. 

It can be seen from Fig. 1 that this 7 
percent trend line yields a fairly close ap- 
proximation for the whole 70 years of 
data accumulation, in spite of variations 
in definitions and methods of data col- 
lection. The two points in the curve at 
which production falls precipitously be- 
low the trend line are the periods of 
World War I and World War II. In each 
case, there is a postwar recovery which 
brings the production curve back to the 
long-term trend line. 

In Fig. 1 the production of science 
doctorates has been plotted at twice the 
actual value in order to represent the 
data as superimposed on total produc- 
tion. This simple doubling formula could 
be used because, during the base period 
1936-1941, the science and nonscience 
fields were equal. As any line separating 
these two general fields is necessarily 
somewhat arbitrary, it is important that 
the definition used here should be clearly 
understood. On the one side are those 
fields which are almost universally ac- 
cepted as the natural sciences, including 
physics, chemistry, geology, biology, and 
the medical sciences (only third-level de- 
grees are considered; not included are 
the M.D., D.D.S., and D.V.M. degrees). 
Also included here are mathematics and 
engineering, The remainder of the dis- 
ciplines form the more heterogeneous 
group, including the social sciences, the 
arts, and the humanities. Somewhat ar- 
bitrarily perhaps, psychology, anthropol- 
ogy, and geography have been included 
in the latter group. An earlier attempt 
to split these fields into their natural 
science and social science components 
was found unsatisfactory because of vary- 
ing opinions as to what constitutes nat- 
ural and social sciences and the lack of 
information with respect to fields of spe- 
cialization of the individuals in the sev- 
eral groups. 

Figure 2 presents the data from the 
Office of Scientific Personnel doctorate 
survey for the years 1936-1955 for these 
two general fields, in linear rather than 
logarithmic form to facilitate direct 
reading. It can be seen here that the 7 
percent per annum trend line, based on 
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the first six years, simultaneously gradu- 
ates both production curves. The signifi- 
cant fact for present consideration is that 

the curve for natural sciences has reached 
a plateau while that for other fields is 
still rising. Also, the natural sciences 
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have dropped below the long-term trend 
line, while the social sciences, arts, and 
humanities group is above the line. In 
general it can be seen that the response 
of the latter group to the war emergency 
was somewhat less sharp and the post- 
war recovery less rapid. At least one of 
the factors involved in this differential 
response is the fact that members of the 

latter group are older and that, for this 
group, there is typically a much longer 
time span between the granting of the 
bachelor and doctoral degrees. The typi- 
cal B.A.—Ph.D. time interval for the natu- 
ral sciences is four or five years; in the 
other fields it is approximately twice this 
time. 

Figure 3 breaks down the data of the 
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natural science field into physical science 
and biological science components and 
presents each production curve with its 
corresponding 7 percent per annum pro- 
jection based on the first six years. Again 
the definition of the disciplines included 
within each major grouping is important 
in interpretation. The physical science 
group includes mathematics, physics, as- 
tronomy, chemistry, geology, and engi- 
neering. The biological sciences include 
biochemistry and the medical sciences 
but do not include any portion of the 
fields of psychology and anthropology. 
A phenomenon somewhat similar to 

the general difference between the science 
and nonscience fields mentioned earlier 
is apparent in the two graphs of Fig. 3, 
That is, the physical science group re- 
sponds somewhat more sharply: and 
quickly to the war period and to post- 
war recovery. Of particular importance 
at the presert time is the fact that this 
group as a whole reached a plateau in 
1951 and has continued on what is prac- 
tically a dead level ever since. The bio- 
logical science group, recovering some- 
what more slowly, never quite reached 
its long-term trend line but struck a 
plateau two years later than the physical 
science group. This may be due to the 
fact that the bio-science group is, in 
general, composed of a somewhat older 
group of people and that there is a 
greater time lag between the granting of 
the bachelor’s and doctor’s degrees than 
is true for the physical science group. 

Figure 4 gives a further breakdown of 
the physical science field. Omitted from 
this graph, in order to avoid overcrowd- 
ing, is the curve for geology, which in 
general runs somewhat below that for 
mathematics. While geology includes 
some specialists who are more closely 
related to the bio-sciences than to the 
physical sciences, a preponderance of the 
members of this group are felt to belong 
properly in the physical science group. 
Biophysics, a very small group, is in- 
cluded in this tabulation with the biolo- 
gists rather than the physicists. 

The most striking feature of Fig. 4 is 
the fact that the largest field, chemistry, 
has never returned to its 7 percent trend 
line and has actually been on the decline 
most of the time since 1950. The second 
striking feature of this graph is that en- 
gineering has come up from being the 
smallest field in 1936 to being the second 
largest since 1948. Rather interesting is 
the fact that the upward trend in engi- 
neering as a Ph.D. field began during 
World War II and continued uninter- 
ruptedly until 1951. The relation of 
chemistry to engineering is of some im- 
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portance here. Although the depression 
in the chemistry figures can be attributed 
in part to a shift of some people from 
chemistry to chemical engineering (one 
of the largest components of the engi- 
feering group), the downward trend in 
chemistry over the past six years cannot 
be attributed to this source, as engineer- 
ing itself has been on a plateau since 
1951. Although the graduating 7 percent 
curves are omitted for physics and engi- 
neering, to avoid cluttering the chart, 
some interesting facts about them should 
be noted. In engineering, during the first 
six years, the production rate is almost 
exactly equal to that in mathematics. 
The mathematics trend line will there- 
fore suffice as a close approximation to 
that for engineering. It is readily seen, 
therefore, that engineering has for sev- 
eral years produced twice as many doc- 
torates as the 7 percent per annum incre- 
ment would have led one to predict on 
the basis of the 1936-1941 figures. In 
physics, the trend line, if introduced, 
would have shown that the actual pro- 
duction exceeded expectations from 1950 
on, but that the recent decline has 
brought the actual and projected figures 
almost exactly together. 

Figures 

Table 1 includes the actual figures for 
the fields included in the natural science 
group. Table 2 depicts the major fields 
within the social sciences, arts, and hu- 
manities groupings. Because of the large 
number of fields, only those with a pro- 
duction figure of over 700 within the 20 
years covered by this study have been 
included in this table. Fields not tabu- 
lated include the following (20-year pro- 
duction totals are in parentheses): an- 
thropology (484), geography (469), law 
and jurisprudence (344), international 
relations (291), linguistics (104), home 
economics (93), library and archival sci- 
ence (71), statistics (62), writing and 
journalism (38), arid miscellaneous other 
fields not readily categorized (137). 

Table 3 gives summary figures for the 
physical science and bio-science sub- 
groups and for the natural science group 
as a whole. It also includes the summary 
figures for the fields of the social sciences, 
arts, and humanities group, with break- 
outs of certain significant components of 
this group. Psychology has been included 
as a separate group because of the fact 
that it has had a phenomenal growth 
during the past 20 years, its expansion 
bearing certain resemblances to that of 
engineering, but undoubtedly having 
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Table 1. Number of doctor’s degrees awarded in major fields of the natural science group 
during the period 1936-55. 

Mathe- Physics, Chem- Engi- - Medi 
Year matics astronomy istry neering Geology chemistry Biology area 

1936 78 141 451 67 72 8 479 22 
1937 73 160 501 90 54 21 466 9 
1938 61 154 405 65 69 108 446 25 
1939 90 156 467 59 59 116 456 16 
1940 102 144 525 95 63 128 551 28 
1941 97 185 649 106 67 104 580 29 
1942 75 154 597 76 66 136 559 28 
1943 41 130 502 47 41 114 423 15 
1944 40 63 469 60 18 97 251 28 
1945 38 43 290 65 24 72 220 17 
1946 53 71 319 100 37 30 266 19 
1947 116 148 424 115 61 42 458 18 
1948 117 22 604 251 67 90 563 20 
1949 143 319 932 445 121 123 773 33 
1950 174 421 1,050 469 129 127 926 48 
1951 204 499 1,033 585 148 140 1,004 49 
1952 204 519 1,061 569 149 151 1,134 59 
1953 226 523 1,006 563 167 179 1,353 45 
1954 247 527 1,017 560 161 200 1,352 85 
1955 240 481 993 624 175 210 1,311 105 

1936-55 2,419 5,062 13,295 1,748 2,196 13,571 698 

Table 2. Number of doctor’s degrees awarded in major fields of the social sciences, arts, 
and humanities group during the period 1936-55. 

Phi- Religion, 
losophy theol. 

Political ‘ 
Ye: Soci- Eco- His- SCi.; Edu- Foreign Eng- . 
seed ology nomics tory public cation $ lish Speech 

admin. Suages 

1936 34 98 130 47 333 177 142 12 
1937 53 107 144 56 349 169 160 21 
1938 48 124 159 50 360 170 159 20 
1939 57 106 164 49 361 158 159 15 
1940 50 117 164 68 456 179 172 24 
1941 74 151 185 63 468 181 191 39 
1942 62 134 168 60 479 150 177 33 
1943 44 80 120 41 385 114 120 20 
1944 33 59 58 33 305 70 68 13 
1945 30 54 68 20 284 71 73 19 
1946 45 80 117 35 337 71 113 22 
1947 76 135 168 55 445 120 164 37 
1948 70 142 145 88 665 135 164 65 
1949 98 185 224 108 817 158 177 45 
1950 131 248 270 136 1,009 213 236 72 
1951 142 295 341 139 1,116 202 297 94 
1952 147 303 296 133 1,319 178 263 106 
1953 183 293 350 150 1,426 202 332 123 
1954 198 341 366 150 1,518 215 344 138 
1955 188 359 333 182 1,584 216 327 130 

1936-55 1,763 3,411 3,970 3,838 1,048 1,663 14,016 3,149 

55 
42 
43 
55 
51 

80 
77 
81 
88 
81 

101 
138 
102 
105 
132 
88 
136 
155 
185 
182 

176 
161 
178 
186 

2,616 

Busi- 
ness, 
com- 
merce 

Table 3. Summary figures for the science and nonscience subgroups and the doctorate 
population as a whole. 

Physica Biology, Naturai 
Year Scl., €N- medicine, _sci., 

gineering, biochem. medicine geology 

1936 809 509 1,318 
1937 878 496 1,374 
1938 754 579 1,333 
1939 831 588 1,419 
1940 929 707 1,636 
1941 1,104 713 1,817 
1942 968 723 1,691 
1943 761 552 1,313 
1944 650 376 1,026 
1945 460 309 769 
1946 580 315 895 
1947 864 518 1,382 
1948 1,263 673 1,936 
1949 1,960 929 2,889 
1950 2,243 1,101 3,344 
1951 2,469 1,193 3,662 
1952 2,502 1,344 3,846 
1953 2,485 1,577 4,062 
1954 2,512 1,637 4,149 
1955 2,513 1,626 4,139 

27,535 16,465 1936-55 44,000 

Psy- 
chology 

728 
5,120 

Social Social 
sci., (in- m_ =e, cluding Edu- humani- bumani- All 

pay cation ‘en ties, psy- fields 
chology) chology, educ. 

458 333 531 1,322 2,640 
507 349 524 1,380 2,754 
525 360 529 1,414 2,747 
530 361 546 1,437 2,856 
576 456 575 1,607 3,243 
631 468 639 1,738 3,555 
588 479 640 1,707 3,398 
399 385 HY 1,228 2,541 
277 305 343 925 1,951 
243 284 368 895 1,664 
398 337 370 1,105 2,000 
594 445 560 1,599 2,981 
650 665 679 1,994 3,930 
943 817 771 2,531 5,420 

1,210 1,009 792 3,011 6,355 
1,500 1,116 1,090 3,706 7,368 
1,541 1,319 1,063 3,923 7,769 
1,733 1,426 1,198 4,357 8,419 
1,831 1,518 1,277 4,626 8,775 
1,904 1,584 1,249 4,737 8,876 

17,038 14,016 14,188 45,242 89,242 



quite different causes. The field of edu- 
cation has been included as a separate 
field because of its overwhelming magni- 
tude, representing as it does almost one- 
third of the total social sciences, arts, and 
humanities composite. The field of social 
sciences has been here defined to include 
geography, archeology, anthropology, so- 
ciology, economics, statistics (other than 
mathematical statistics), history, politi- 
cal science, and public administration. In 
the arts and humanities subgroup have 
been included business and commerce, 
international relations, area studies (only 
one case in 20 years), linguistics, all lan- 
guages and literature (both English and 
foreign), speech, writing and journalism, 
library science, law, home economics, 
arts, music, architecture, philosophy, re- 
ligion, and theology. The segregation of 
any particular field into one or the other 
of these two general categories—social 
sciences or humanities—may be rather 
arbitrary. It does not appear, however, 
that the shift of any field about which 
there is disagreement from one to the 
other of these two categories would pro- 

foundly alter the general trend of the 
data. 

New Procedure 

The figures and tables here given raise 
many questions regarding reasons for 
various trends and changes in trends and 
regarding educational policies and ac- 
tions at local, state, and national levels 
that might bear on these production fig- 
ures. For answers to most of these ques- 
tions, more data are required. For exam- 
ple, information on trends in the demand 
for Ph.D. degrees and on kinds and lev- 
els of support available for students in 
the various fields is needed. More infor- 
mation with respect to the individuals 
included in the doctorate records is also 
needed. To meet this latter need, a 
change was made at the beginning of 
1957 in order to secure much more in- 
formation regarding the educational 
experience, age, marital status and de- 
pendents, and future employment and 
educational plans of each new recipient 
of the doctoral degree. With the accu- 
mulation of these data, it should be pos- 
sible to answer many questions raised by 
the present study. The new data-collec- 
tion procedure instituted in 1957 should 
also make it possible to process the data 

C.-G. Rossby, Leader of 

Modern Meteorology 

The sudden death of Carl-Gustav 
Arvid Rossby at his office in Stockholm, 
Sweden, on 19 August 1957, at the age 
of only 59, ended the career of a man 
who had shaped the development of 
modern meteorology in America as it 
rarely has fallen to the lot of one man 
to do in any scientific field. 

Carl Rossby arrived in this country on 
a Scandinavian-American fellowship in 
early 1926, a young man of 27, bursting 
with that keen enthusiasm for his chosen 
work which has proved so stimulating to 
great numbers of students and profes- 
sional colleagues and to many others 
who have been associated with him. 
Besides his training in theory at the 
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University of Stockholm and three years 
of practical experience in forecasting in 
the Swedish Weather Bureau, Rossby 
had behind him the benefit of a year’s 
sojourn at the Geophysical Institute in 
Bergen, during the early period of the 
creative development of the polar front 
theory by the Norwegian meteorologists 
under the inspiration of V. Bjerknes. In 
addition, he had made an extended visit 
at the Geophysical Institute in Leipzig. 

At the time of Rossby’s entry on the 
American meteorological scene, the sci- 
ence in this country was coasting along 
on the long-spent momentum gained 
from such American pioneers in the 
field as Ferrel, Abbe, and Bigelow. Pro- 

more rapidly and to bring - production 
curves up to date more quickly in the 
future. Additional papers dealing with 
significant aspects of doctorate produc- 
tion and related questions will be pub- 
lished from time to time as appropriate. 
A fourth volume of the “Baccalaureate 
Origins” series (see 1) is scheduled to 
appear. in the late spring or early sum- 
mer of 1958. When it is available, it will 
extend the data here presented through 
the calendar year 1956. 
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fessional activity in the science was lim- 
ited to the Weather Bureau (primarily 
agricultural), the Navy, the Signal 
Corps of the Army, and the geography 
departments of a few universities. Pro- 
fessional training in modern meteorology 
did not exist; a career in the field could 
be entered upon only through one of the 
afore-mentioned Government services or 
as an adjunct to the study of geography 
and climatology in a few universities. 
Meanwhile, the first strong stirring of 
civilian and military aviation was begin- 
ning to call for a new deal in American 
meteorology and weather forecasting. 
Conditions were ripe for the incendiary 
spark which was Carl Rossby. 
My friendship with Carl began in the 

Weather Bureau in Washington during 
1926, where he was enthusiastically pro- 
moting the discussion and synoptic ap- 
plication of the new polar front theory 
of weather map analysis (which, up to 
that time, had been practically unheard 
of in this country), and attempting 
model tank experiments to prove the 
practical validity of the theory. His gen- 
ius for stimulating creative scientific ac- 
tivity was quickly recognized, and he 
was selected, in 1927, by the Daniel 
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Guggenheim Foundation for the Promo- 
tion of Aeronautics, to be the chairman 
of its new Committee on Aeronautical 
Meteorology. In this capacity he organ- 
.ized for Western Air Express of Cali- 
fornia, during 1927 and 1928, the first 
airways service in North America, mod- 
eled after the airways services on the 
European airlines in those countries 
where the development of commercial 
aviation at that time was far ahead of 
commercial aviation in this country. In 
1928 Rossby was appointed associate 
professor of meteorology at Massachu- 
setts Institute of Technology, to organ- 
ize, in the department of aeronautical 
engineering, with Guggenheim support, 
the first professional course in modern 
meteorology in America. I joined him 
there in February 1929. 

In the course of the next 10 years, 
under Rossby’s inspiring leadership, first 
the course in meteorology and then the 
department of meteorology at M.LT. 
rapidly assumed a leading role in the 
development of American meteorology 
—a role whose influence was felt also in 
the field of oceanography through Ross- 
by’s close cooperation with the Woods 
Hole Oceanographic Institution. During 
this period Rossby’s particular interests 
ranged from problems of applied ther- 
modynamics and eddy viscosity to the 
vertical and horizontal structure of wind 
and water currents and the mechanics 
of the large-scale flow patterns of the 
atmosphere and oceans. Most notable, 
perhaps, was his theory for the move- 
ment of the long circumpolar waves in 
the middle troposphere, depending on 
the latitudinal variation of the Coriolis 
parameter. 

The two outstanding traits which 
were probably primarily responsible for 
Rossby’s broad impact on the science of 
meteorology, during his years at M.I.T. 
and subsequently, were, first, his excep- 
tional ability to think clearly both in 
terms of abstract theory and of prac- 
tical application—that is, to combine dy- 
namic theory and synoptic practice— 
and, second, his remarkable success in 
always attracting to himself and in stim- 
ulating to creative activity a group of 
able students end colleagues. It was the 
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students he trained at M.I.T., and sub- 
sequently at Chicago, that left the per- 
manent imprint of Rossby’s genius on 
American meteorology. 

After 10 years at M.I.T., Carl Rossby 
found the department of meteorology to 
be running so smoothly that he felt the 
need of a change of scene, with new 
problems to challenge his restless ener- 
gies. The opportunity for such a change 
was Offered in 1939 by an appointment 
to the U.S. Weather Bureau as assistant 
chief for research and education, which 
he accepted. However, he found that 
the academic milieu was better suited 
to his particular genius for self ex- 
pression, so in 1941 he accepted a pro- 
fessorship at the University of Chicago 
and later, a distinguished service pro- 
fessorship, which he held until 1951. At 
Chicago, Rossby repeated his earlier 
achievement at M.I.T. by building 

around himself an outstanding scientific 
department in which theoretical and ap- 
plied research were most successfully 
merged, and which continued the Rossby 
tradition of turning out exceptional 
leaders in the field of meteorology—no 
longer, however, without competition 
from other American universities. His 
group at Chicago took on an increas- 
ingly international flavor. Likewise his 
research associateship at the Woods 
Hole Oceanographic Institute, which 
had first been established in 1932, con- 
tinued to be fruitful throughout his years 
at Chicago and right up to the time of 
his death. 

During World War II, as expert con- 
sultant in the Office of the Secretary of 
War, and consultant on weather prob- 
lems, Office of the Commanding Gen- 
eral of the U.S. Army Air Force, Rossby 
took a leading advisory part in the crash 
program for training weather forecasters 
and for developing and applying the 
latest principles of forecasting to meet 
the needs of the armed services. 

It was during his earlier years at Chi- 
cago that Rossby first applied the theo- 
retical concepts which today are perhaps 
considered to constitute his most impor- 
tant contribution to meteorology. This 
consists, essentially, of the application of 
the barotropic vorticity principle to the 

determination of the large-scale hori- 
zontal motions of the atmosphere, to 
explain hydrodynamically the changing 
pattern of the general circulation in its 
larger features. The success of this ap- 
proach to the forecasting, by numerical 
computation, of the upper-level flow 
patterns of the atmosphere is perhaps 
amazing in view of its strictly two-di- 
mensional character. It is the basis of 
nearly all practical application of nu- 
merical weather prediction today. Pio- 
neer work in this field was performed 
by Von Neumann’s group at the Insti- 
tute for Advanced Study in Princeton, 
in close cooperation with Rossby. 

Although Rossby’s professorship at 
Chicago was not terminated until 1951, 
the increasingly international scope of 
his work and interests brought him back 
to a professorship at the university of 
his native Stockholm in 1947. For some 
years his leadership or stimulating influ- 
ence was exercised almost on a com- 
muting basis between Stockholm, Chi- 
cago, Princeton, and Woods Hole. His 
last years were devoted increasingly to 
his International Meteorological Insti- 
tute in Stockholm, established with the 
support of the United Nations Educa- 
tional, Scientific, and Cultural Organi- 
zation, where he succeeded once more 
in attracting to himself and leading an 
international group of young and active 
scientists. During these last years Ross- 
by’s interest in many world problems in 
meteorology continued strong and ac- 
tive; to the list of these was added at 
this time atmospheric chemistry. 

Carl Rossby’s sudden death removes 
from the world scene probably the 
strongest and most inspiring leader in 
the field of meteorology today. His great- 
ness lies, not primarily in his written 
contributions, but in his amazing success 
im generating fruitful ideas-and in devel- 
oping and inspiring enthusiasm and cre- 
ative effort among the many students 
and younger colleagues who have felt 
his influence. The place which he has 
left vacant will not be quickly filled. 

Hurp C. Wittett 
Department of Meteorology, 
Massachusetts Institute of Technology, 
Cambridge 



News of Science 

Vanguard I 

Vanguard I, the second USS. satellite, 
was launched at Cape Canaveral, Fla., 
on 17 March by the Naval Research 
Laboratory’s Project Vanguard, the Gov- 
ernment agency assigned in July 1955 to 
the U.S. satellite program for the In- 
ternational Geophysical Year. The 3% 
pound sphere, which is 6 inches in di- 
ameter, is traveling at approximately 
18,000 miles an hour in an elliptical orbit 
that has an apogee of 2513 miles above 
the earth and a perigee of 407 miles. The 
figures exceed those for the three pre- 
vious earth satellites (the two Soviet 
sputniks and the Army’s Explorer I) 
chiefly because of the small size of the 
vehicle, which is purely a test sphere and 
which contains a minimum of instru- 
mentation—two radio transmitters. Van- 
guard I is not officially an IGY scientific 
satellite, although Joseph Kaplan, chair- 
man of the U.S. National Committee for 
the IGY, announced that its launching 
had been reported to IGY headquarters 
in Brussels. 

Rocket assembly. The purpose of the 
firing was to test the 72-foot, three-stage 
Vanguard rocket, which represents a sig- 
nificant technical advance in rocketry. 
Prime contractor for the Vanguard as- 
sembly is the Glen L. Martin Company 
of Baltimore, Md. The first stage is said 
to be the first liquid-propelled rocket to 
have been designed without stabilizing 
fins or vanes. Most of the new missiles 
now follow this design. The saving in 
weight, and therefore in power needed 
to propel the vehicle into space, is con- 
siderable. Great economies of weight 
have also been made possible by using 
extremely thin airframes for all three 
stages. The first-stage engine, as a con- 
sequence, requires a thrust of only 27,000 
pounds, compared with the more than 
80,000 pounds for the modified Redstone 
used for the first stage of the Army’s 
Jupiter-C, which launched Explorer I. 
Kurt R. Stehling, head of the Vanguard 
propulsion group, has said that the com- 
bustion efficiency of the three new rocket 
motors is “near the limit of the theo- 
retically possible.” 

The first stage, which is 44 feet long 
and 45 inches across at its widest part, 
is a descendant of the Viking research 
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rocket. It is manufactured by the Gen- 
eral Electric Company. It uses kerosene 
for its basic fuel and liquid oxygen for 
oxidizing. The second stage, 31 feet long 
and 32 inches in diameter, is a descend- 
ant of the Aerobee research rocket and 
is manufactured by the Aerojet-General 
Corporation of Azusa, Calif. Its 7500 
pounds of thrust are produced by a high- 
energy fuel called unsymmetrical di- 
methyl hydrazine and an oxidizer of 
white fuming nitric acid. 

After the second stage burns out, it 
disgorges the third stage and the satellite 
sphere from its insides. The third stage, 
which is a solid-propellant rocket manu- 
factured by. the Grand Central Rocket 
Company, accelerates from a speed of 
8500 miles per hour to one of 18,000 
miles an hour. It develops 2300 pounds 
of thrust. When the orbiting speed is 
reached, a spring mechanism separates 
the burned out third-stage shell from the 
satellite. 

Visual tracking. The shell—a cylinder- 
like object some 4 feet long and about 
22 inches in diameter that weighs ap- 
proximately 50 pounds—is orbiting be- 
hind the 6-inch satellite. The satellite, 
which circles the earth every 135 min- 
utes, is probably too small for tracking 
without the aid of a telescope; however, 
the third stage casing may perhaps be 
seen with the naked eye at dawn or dusk. 

Radio transmitters. The only unusual 
aspect of the satellite itself is the radio 
transmission. system. One of the two 
transmitters carried is run by conven- 
tional mercury batteries and is designed 
to put out a continuous 10-milliwatt sig- 
nal on a frequency of 108 megacycles for 
about two weeks. However, the second 
transmitter is operated by a group of six 
solar batteries distributed over the sur- 
face of the satellite in such a way that 
one or more always will be turned toward 
the sun when the sphere is on the sunny 
side of the earth. The satellite’s path is 
so far from the earth that it will be in 
shadow for less than half of its orbit. 

The solar-powered transmitter sends 
out a signal of 5 milliwatts on a fre- 
quency of 108.03 megacycles and is 
expected to operate for a long time, prob- 
ably years, until cosmic dust or micro- 
meteorites cause erosion. The solar bat- 
teries are the work of Hans K. Ziegler 

of the Army Signal Engineering Labo- 
ratory at Fort Monmouth, N.J., who is 
one of the German scientists brought to 
this country after World War II. He de- 
veloped his battery from a solar battery 
produced by Bell Telephone Labora- 
tories in 1954 that is now used to boost 
power on rural telephone lines. 

Vanguard launching schedule. John P. 
Hagen, director of Project Vanguard, 
has announced that with the success of 
Vanguard I, the project has cancelled 
plans for firing another smail test ve- 
hicle. The next satellite to be sent aloft 
will be a fully instrumented 2114-pound 
sphere. With this change in plan, Project 
Vanguard will attempt the launching of 
seven research satellites instead of the 
previously scheduled six. 

Columbia Speeds Chemistry Ph.D. 

Columbia University announced re- 
cently that it is making radical changes 
in the Ph.D. requirements in chemistry 
so that a candidate may complete post- 
graduate work in two years instead of 
the usual four or more. An accelerated 
program will begin in September for 
about 25 freshmen who have demon- 
strated exceptional ability in chemistry 
and related sciences in high school and 
in tests of the College Entrance Exami- 
nation Board. The group will be ad- 
mitted with advanced standing in chem- 
istry and will take 144 points of credit 
instead of the 126 routinely required for 
graduation. The new program will en- 
able the special students to begin re- 
search for the doctorate in the senior 
year and to eliminate lecture courses in 
graduate school. Thus they will achieve 
the Ph.D. after 4 years of college study 
and 2 years of graduate work. 

Recommendations for 

US. Meteorology 

The Committee on Meteorology of 
the National Academy of Sciences—Na- 
tional Research Council, under the 
chairmanship of Lloyd V. Berkner, pres- 
ident of Associated Universities, Inc., 
has released a 35-page interim report, 
Research and Education in Meteorology, 
which contains recommendations con- 
cerning the future of U.S. meteorologi- 
cal research. The most important of 
these recommendations is a proposal for 
the creation of a National Institute of 
Atmospheric Research. 

Representatives of a dozen of the uni- 
versities that are most active in meteor- 
ology have supported the Committee on 
Meteorology with the following resolu- 
tion, which was directed to Detlev W. 
Bronk, president of the NAS-NRC: 
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RESOLVED: It is the sense of the as- 
sembled representatives of universities and 
kindred institutions engaged in meteoro- 
logical, oceanographic, and related re- 
search and teaching, that the interim re- 

‘port of the Committee on Meteorology of 
the National Academy of Sciences be en- 
dorsed ; that present support for basic re- 
search in meteorology at academic and 
related institutions should be substantially 
increased; and that a national institute 
for atmospheric research, operated by an 
association of universities, should be estab- 
lished to bring together scientists from 
meteorology and the related physical sci- 
ences and to provide research facilities on 
a scale required to cope with the global 
nature of the meteorological problem. It 
is further requested that appropriate or- 
ganizational steps for establishing such an 
institute be taken immediately by the 
National Academy of Sciences, acting in 
concert with the universities and kindred 
institutions. 

The resolution was signed by: W. 
Baum, Florida State University; R. 
Bryson, University of Wisconsin; H. 
Byers, University of Chicago; P. 
Church, University of Washington; 
Haurwitz, New York University; S. 
Hollister, Cornell University; H. G 
Houghton, Massachusetts Institute of 
Technology; M. Neiburger, University of 
California, Los Angeles; H. H. Neu- 
berger, Pennsylvania State University; 
S. Petterssen, American Meteorological 
Society; R. Revelle, Scripps Institution 
of Oceanography; and A. R. Kassander, 
University of Arizona. 

APM APP 

Krypton-85 and Diagnosis of 

Heart Disease 

Research at the Public Health Serv- 
ice’s National Institutes of Health has 
shown that krypton-85, a radioactive 
form of a harmless inert gas, can be used 
to detect abnormal openings in the wall 
of muscle dividing the right and left 
chambers of the heart. Left to right 
“shunts” of blood which result from de- 
fects in the partitions of the heart are 
the commonest form of congenital heart 
disease. Accurate knowledge of the pres- 
ence and location of these defects is 
essential for corrective surgery. 
The new diagnostic technique was 

developed by research surgeon Richard 
Sanders, a staff member of the Clinic of 
Surgery of the National Heart Institute. 
The discovery was announced in the 
January issue of the Proceedings of the 
Society for Experimental Biology and 
Medicine. 

Soviet Bloc IGY Plans 

A weekly report of Soviet bloc ac- 
tivities in connection with the Interna- 
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tional Geophysical Year is being pub- 
lished by the U.S. Office of Technical 
Services. The reports contain information 
selected and translated from foreign— 
language publications regarding Soviet 
bloc plans and endeavors in rockets and 
artificial earth satellites, upper atmos- 
phere, meteorology, oceanography, lati- 
tude, seismology, glaciology, the Antarc- 
tic, and other subjects. Non-Government 
scientists may subscribe to the series for 
$10. The series runs from 14 February 
1958 to 2 January 1959. (Order PB 
131632 Soviet Bloc International Geo- 
physical Year Information from OTS, 
U.S. Department of Commerce, Wash- 
ington 25, D.C. Back issues to 14 Febru- 
ary will be supplied to subscribers re- 
gardless of the date of their order. ) 

Faculty Salaries 

The average salary for college faculty 
members in the United States this year 
is $6120, according to the U.S. Office of 
Education. 

A new study of higher education shows 
that average faculty salaries in public 
colleges and universities range from 
$5110 for instructors to $8530 for full 
professors; in private institutions, the 
average is $4230 for instructors and 
$7360 for full professors. The study is 
designed to provide basic information to 
assist college administrators in their 
planning. The 102-page report, entitled 
Higher Education Planning and Man- 
agement Date, 1957-58, was prepared 
by W. Robert Bokelman, specialist in 
college business management, U.S. Office 
of Education. 

Nearly 1150 colleges and universities, 
having more than 80 percent of all 
higher education enrollment, _partici- 
pated in the survey. 

Salaries of full professors in the high- 
est-paying single private university aver- 
age $13,800, compared with an average 
of $5150 in the lowest-paying private 
university. The highest-paying public 
university had a salary average for full 
professors of $12,350, the lowest-paying 
$5750. The average salary of instructors 
in the highest-paying private university 
is $5150, compared with $3550 in the 
lowest-paying. The average for the high- 
est-paying public university is $6550, 
compared with $3450 in the lowest-pay- 
ing. 
Among the lowest fourth of public 

universities, salaries average $7440 for 
full professors, $6280 for associate pro- 
fessors, $5460 for assistant professors, 
and $4410 for instructors. 

The report shows that students in pri- 
vate colleges pay, on the average, nearly 
3% times as much in tuition and fees as 
most students in public colleges. Tuition 
and fees for resident students in public 

institutions average $155 for the current 
school year, compared with $531 in pri- 
vate institutions. Tuition and fees in pub- 
lic institutions average $13 more this year 
than last year, an increase of 9.2 percent. 
Such costs in private institutions went up 
$36, or 7.3 percent. In addition to sal- 
aries, and tuition and fees, the report 
covers other faculty benefits and room 
and board costs. 

Copies of the publication (Circular 
No. 517) may be obtained for 60 cents 
each from the Superintendent of Docu- 
ments, U.S. Government Printing Office, 
Washington 25, D.C. 

Atherosclerosis Findings 

A reseach finding that seems to ad- 
vance knowledge of coronary heart dis- 
ease and other diseases associated with 
atherosclerosis has been reported by the 
laboratories of the departments of pre- 
ventive medicine and pathology of the 
Harvard Medical School and the depart- 
ment of pathology of Children’s Hospi- 
tal, Boston. Atherosclerosis is now re- 
sponsible for more deaths in the United 
States than any other one disease. The 
new approach developed at Harvard util- 
izes tissue-culture methods which make 
possible direct observation at the point 
where fatty substances enter cells grown 
from human arteries. Prior to this, the 
disease could be studied in the laboratory 
only by indirect methods, either in ani- 
mals or by measuring the level of fatty 
substances in human blood. 

Led by David D. Rutstein, head of the 
university's department of preventive 
medicine, the group of investigators say 
that they have observed the deposit of 
these fatty substances in arterial cells. 
More important, they maintain that they 
have also demonstrated that the process 
is reversible and can either be prevented 
with unsaturated fatty acids or aggra- 
vated with saturated fatty acids. 

The new research results are published 
in the current issue of the British medi- 
cal journal Lancet. Rutstein’s associates 
are Estelle Fasolino Ingenito, research 
associate in preventive medicine; John 
M. Craig, assistant professor of pathol- 
ogy; and Marcello Martinelli, Lederle 
research fellow in preventive medicine 
from the University of Bologna, Italy. 

Nomenclature of Cell Strains 

At the International Tissue Culture 
Meeting, held in Glasgow, Scotland, last 
summer, the subject of the nomenclature 
of cell-strains used in tissue culture was 
considered and a study committee was 
appointed that made various recommen- 
dations. It was suggested that the follow- 
ing information be given when first 



mention of a cell strain is given in a pub- 
lication: (i) whether the tissue of origin 
was normal or neoplastic and, if neo- 
plastic, whether benign or malignant; 
(ii) whether the tissue was adult or em- 
bryonic; (iii) animal species of origin; 
(iv) organ of origin; (v) the cell type 
(if known); (vi) the designation of the 
strain; (vii) whether the strain has been 
cloned and, if so, the clone number; and 
(viii) the reference to the original ar- 
ticle in which the strain was described. 
It was further suggested that the desig- 
nation of the strain should consist of a 
series of not more than four letters in- 
dicating the laboratory of origin, fol- 
lowed by a series of numbers indicating 
the strain. 

Markle Scholars 

The John and Mary R. Markle Foun- 
dation has announced the appointment 
of 25 scholars in medical science, all 
faculty members of medical schools in 
the United States and Canada. The sum 
of $750,000 has been appropriated to- 
ward their support at the schools where 
they will teach and conduct research. 
For each scholar appointed, the founda- 
tion has allocated $30,000 to the school 
at the rate of $6000 a year for 5 years. 

The 25 scholars who received the ap- 
pointments were selected from 57 can- 
didates nominated by medical school 
deans. Five committees of laymen helped 
to select the scholars through extended 
interviews over 3-day periods. This year’s 
Markle scholars are: Murray N. Ander- 
sen, associate in surgery, University of 
Buffalo School of Medicine; Neil R. 
Burch, assistant professor of psychiatry, 
Baylor University College of Medicine; 
William R. Drucker, assistant professor 
of surgery, Western Reserve University 
School of Medicine; Richard H. Egdahl, 
instructor in surgery, Medical College of 
Virginia; David Hamerman, assistant 
professor of internal medicine, Albert 
Einstein College of Medicine; Harold 
F, Hardman, instructor in pharmacol- 
ogy, University of Michigan Medical 
School; Robert F. Hetherington, assist- 
ant professor of neurological surgery, 
Queen’s University Faculty of Medicine 
(Canada); Eugene A. Hildreth, assistant 
professor, internal medicine, University 
of Pennsylvania School of Medicine; 
Walter Hollander, Jr., assistant profes- 
sor, internal medicine, University of 
North Carolina School of Medicine; 
Gerald H. Holman, assistant professor 
of pediatrics, University of Saskatchewan 
College of Medicine (Canada); James 
P. Isaacs, instructor in surgery, Johns 
Hopkins University School of Medicine; 
Robert B. Jennings, assistant professor 
of pathology, Northwestern University 
Medical School; Thomas Killip, assist- 
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ant professor, internal medicine, Cornell 
University Medical College; Jack Wayne 
Love, instructor in physiology, Yale Uni- 
versity School of Medicine; James V. 
Maloney, Jr., assistant professor of sur- 
gery, University of California School of 
Medicine; Lionel E. McLeod, lecturer in 
internal medicine, University of Alberta 
Faculty of Medicine (Canada); Rene B. 
Menguy, instructor in surgery, University 
of Oklahoma School of Medicine; Rob- 
ert L. Metzenberg, Jr.,; assistant professor 
of biochemistry, University of Wisconsin 
Medical School; Donough O’Brien, as- 
sistant professor of pediatrics, University 
of Colorado School of Medicine; Guy 
Owens, assistant professor of neurosur- 
gery, Vanderbilt University School of 
Medicine; Ned W. Smull, instructor in 
pediatrics, University of Kansas School 
of Medicine; Gerald B. Spurr, assistant 
professor of physiology, University of 
Tennessee College of Medicine; Donald 
P. Swartz, lecturer in obstetrics and gyne- 
cology, University of Western Ontario 
Faculty of Medicine (Canada); Ullrich 
Georg Trendelenburg, associate in phar- 
macology, Harvard Medical School; Wil- 
liam L. Weirich, instructor in surgery, 
University of California School of Medi- 
cine, San Francisco. 

Committee on Effects of Radiation 

The 15-member United Nations Sci- 
entific Committee on the Effects of 
Atomic Raditaion recently completed a 
5-week session during which it consid- 
ered a basic draft of a comprehensive 
report to the U.N. General Assembly, 
scheduled for transmission to member 
states in mid-1958. The draft as now 
formulated will be put into document 
form and sent by the Secretariat to com- 
mittee members for further study. The 
committee will meet again in June for 
review and approval of the report before 
it is presented to the Secretary-General 
for transmission to the members of the 
United Nations. 

The report will deal with the effects 
of atomic radiation, including the natu- 
ral background radiation always present, 
artificial radiation from medical applica- 
tions and other peaceful uses of atomic 
energy, and fallout resulting from nu- 
clear weapon tests. It will be concerned 
both with the immediate effects on man 
and his environment and with long-range 
effects on future generations. 

It has been based on study of some 
180 reports submitted by 30 govern- 
ments, by four United Nations special- 
ized agencies (the Food and Agriculture 
Organization; the United Nations Edu- 
cational, Scientific and Cultural Organi- 
zation; the World Health Organization; 
and the World Meteorological Organi- 
zation), and jointly by the International 

Commission on Radiological Protection 
and the International Commission on 
Radiological Units and Measurements. 

The session just ended was the fourth 
held by the committee. The three pre- 
vious sessions considered specific prob- 
lems, including measurements of natural 
and man-made sources of radiation, the 
effects of small doses of radiation, pos- 
sible hazards in medical uses of radia- 
tion, the extent and effects of radioactive 
fallout, the contamination from atomic 
energy installations (including nuclear 
power plants), and the long-range ge- 
netic effects of radiation. At the begin- 
ning of the fourth session the committee 
first considered one other specific sub- 
ject, the somatic effects of radiation 
(effects limited to the individual and not 
passed on to descendants). It then began 
formulating the draft report as a whole, 

The committee is composed of scien- 
tists named by Argentina, Australia, Bel- 
gium, Brazil, Canada, Czechoslovakia, - 
Egypt, France, India, Japan, Mexico, 
Sweden, the U.S.S.R., the United King- 
dom, and the United States. Zenon Bacq 
of Belgium is chairman, and E. A. Wat- 
kinson of Canada is vice chairman. 

Darwin Centennial Celebration 

The University of Chicago will spon- 
sor a celebration of the 100th anniversary 
of the publication of Darwin’s Origin of 
Species from 18 to 24 November 1959. 
With aid from the National Science 
Foundation, and with the cooperation of 
the Chicago Natural History Museum 
and of national scientific societies, the 
celebration will bring together leading 
figures in the sciences from all over Eu- 
rope and America. 

The core of the celebration will be 5 
days of conferences to discuss invited 
papers, which will later be published in 
a volume, possibly with some discussion. 
In addition to the 40 scientists whose pa- 
pers will be discussed, about 500 to 1000 
visitors are expected to attend. Scientists 
from abroad who have already agreed to 
participate include: Sir Charles Darwin, 
Cambridge, England; Sir Julian Huxley, 
London; E. B. Ford, director of the Ge- 
netics Laboratory, Oxford University, 
Oxford, England; C. D. Waddington, 
professor at the Institute of Animal Ge- 
netics, Edinburgh, Scotland; G. F. Gause, 
professor at the Institute of Antibiotics, 
Academy of Medical Sciences, Moscow; 
N. Tinbergen, lecturer on animal be- 
havior, Oxford University; Frangois 
Bordes, professor of archeology and pre- 
history, University of Bordeaux, Bor- 
deaux, France; Fred Polak, head of the 
department of social relations, Univer- 
sity of Rotterdam, Rotterdam, Nether- 
lands; and MacDonald Critchley, chief 
physician, National Hospital, London. 
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Tax Concession to 

Encourage Basic Research 

Representative Richard M. Simpson 
_(R.-Pa.) and Representative Thomas 
B. Curtis (R.-Mo.), members of the tax- 
writing House Committee on Ways and 
Means, have announced the joint spon- 
sorship of identical bills to amend the 
Internal Revenue Code so as to “encour- 
age basic research in science by the al- 
lowance of a tax credit for contribu- 
tions and other expenditures for basic 
research in science.” The bill would pro- 
vide a tax concession for contributions 
for basic research to universities and non- 
profit organizations, as well as a tax con- 
cession to industries that conduct basic 
research. 
The concession in the case of contri- 

butions would take the form of a tax 
credit of 90 percent of the contributions 
made, with a further limitation that the 
credit may not exceed 5 percent of the 
tax. In the case of basic research activity 
by industry, the credit would be limited 
to 75 percent of the expenditures, with 
the limitation that the credit not exceed 
3 percent of the tax. The cosponsors of 
this legislation have indicated that the 
proposed amendments to the Internal 
Revenue Code would give effect to the 
National Science Foundation recommen- 
dation to increase basic research that was 
contained in the NSF Report to the 
President on Basic Research of October 
1957. 

Industrial Development 

of Reactors 

The U.S. atomic industry during 1957 
completed the construction of 16 nuclear 
reactors, including seven power-type re- 
actors and nine reactors for research and 
test purposes. Of the seven power-type 
reactors, one is a privately owned power- 
producing reactor, four are prototype 
power plants built for the U.S. Atomic 
Energy Commission, and two are for the 
propulsion of naval submarines. Of the 
nine research and test reactors, six are 
located abroad, one is privately owned 
in the U.S., and two are owned by the 
AEC. 

In addition to the completed reactors, 
US. industry during the year had 59 re- 
actors under construction, 35 of which 
are power-—type reactors, 24 research and 
test reactors. Of the 35 power-type re- 
actors, 28 are reactors or reactor proto- 
types for the propulsion of naval vessels, 
four are power reactors for private U.S. 
owners, one is a power reactor for export, 
one is a power prototype to be owned by 
the AEG, and one is for the propulsion 
of a merchant ship which will be owned 
by the U.S. Government. Of the 24 re- 
search and test reactors, 13 are for ex- 
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port, six are for ownership by the U.S. 
Government, and five are for private U.S. 
buyers. 

During the year industry also received 
contracts for the construction of 10 addi- 
tional reactors, including two power re- 
actors for private U.S. owners, one power 
reactor for ownership by the AEC and 
operation by a local government organ- 
ization, one power reactor for export, one 
prototype reactor for the propulsion of 
naval vessels, three research and test re- 
actors for export, and two research reac- 
tors for private U.S. buyers. 

These are in addition to 28 small re- 
search, training, and exhibit reactors 
that were built or under construction by 
USS. industry during 1957 for purchasers 
in the U.S. and abroad. (The totals given 
here do not include reactors being con- 
structed or completed by Atomic Energy 
Commission Laboratories. ) 

Population 

Population growth in the United 
States continued at a record level dur- 
ing 1957, amounting to about 3 million 
persons, according to estimates recently 
completed by the Bureau of the Census, 
Department of Commerce. There were 
an estimated 172,790,000 persons in our 
population at the beginning of this year, 
compared with 169,800,000 a year ear- 
lier. For the second year in succession, 
population growth was approximately 3 
million. In each year since 1947 popula- 
tion growth has exceeded 2% million 
and the rate of increase has approxi- 
mated 1.7 percent. In the 8-year period 
since the beginning of this decade the 
increase in population exceeded 22 mil- 
lion, a population gain 3% million 
greater than that which occurred during 
the entire 1940 decade. 

The sustained high level of births has 
been the primary factor in the continued 
rapid growth of the population. There 
were 4,302,000 babies born in 1957, the 
largest number on record. About 32 
million babies have been born during 
the past 8 years, or more than the total 
number born in the whole decade of the 
1940s. 

News Briefs 

Japan is establishing a central docu- 
mentation center for science and tech- 
nology. It will have its headquarters in 
Tokyo and will be known as the Japan 
Information Center of Science and 
Technology. A semi-official organization, 
it will be supported both by government 
and private funds. 

wi ae: ee 

The American Medical Association 
has announced that it will soon pub- 

lish a new, 16-page tabloid newspaper 
called the A.M.A. News that. will be 
distributed every 2 weeks to approxi- 
mately 200,000 physicians. The first is- 
sue is expected to be ready for release 
at the annual A.M.A. convention in San 
Francisco, 23-27 June. 

i Me 

Argonne National Laboratory has 
been authorized by the Atomic Energy 
Commission to construct a Fuels Tech- 
nology Center at the laboratory site, 
near Lemont, Ill. The new center is ex- 
pected to cost about $10 million. 

* * * 

The governing body of the World 
Health Organization, the World Health 
Assembly, will hold its 11th session be- 
ginning 28 May in Minneapolis, Minn., 
on the invitation of the U.S. Govern- 
ment and the city of Minneapolis. The 
meeting is expected to last 3 weeks. The 
World Health Assembly, composed of 
delegations from WHO’s 88 member 
states, decides the organization’s policies, 
program, and budget. It is not a confer- 
ence or a convention but a business meet- 
ing that makes the decisions necessary 
for continuing the organization’s work. 

* + 

The Max Planck Institute for Physics 
of the Stratosphere and Ionosphere in 
Lindau, Kreis Northeim, Germany, has 
been renamed the Max Planck Institute 
for Aeronomy (Max-Planck-Institut 
fiir Aeronomie). 

* * * 

A translation of a report on Russia’s 
5-year plan for research in pharmacology 
is available at the National Institutes of 
Health. The report cites successes at- 
tained in pharmacologic research during 
the period 1950-55 and discusses expec- 
tations for the period 1956-1960. Copies 
of the translation, Problems Involved in 
Five-Year Plan for Research in Pharma- 
cology for 1956-1960, are available from 
the Publications and Reports Section of 
the Scientific Reports Branch, National 
Institutes of Health, Bethesda 14, Md. 

* * # 

Polish scientists have prepared twi- 
light tables to the year 2020 as a con- 
tribution to the International Geophysi- 
cal Year. The tables provide a means 
for calculating the interval during which 
the atmosphere is illuminated after sun- 
set and before sunrise. The tables are 
continuations of earlier ones prepared in 
Poland in 1932-34. They have been pub- 
lished under the auspices of the Polish 
Academy of Sciences and are accom- 
panied by explanations in English, 
French, Russian and Spanish. 

* # @ 

Non-Conventional Technical Infor- 
mation Systems in Current Use is a new 
report, prepared by the National Science 
Foundation’s Office of Scientific Infor- 
mation, that describes 25 representative 
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technical information systems of new de- 
sign—some manually operated and some 
mechanized. Of the systems covered, the 
majority are found within the chemical 
industry. Copies of the report may be 
obtained by writing to the National 
Science Foundation, Washington 25, 
D.C. 

Proposed Legislation 

S 2916. Provide for grants to states to 
assist them to increase salaries of teach- 
ers of science in secondary schools and 
provide necessary equipment to use in 
connection with instruction of scientific 
subjects in such schools. Thye (R-Minn.). 
Senate Labor and Public Welfare. 

S 2917. Promote general welfare of 
U.S. by providing program of scholar- 
ships for college undergraduate and 
graduate level education to be adminis- 
tered by Commissioner of Education. 
Thye (R-Minn.). Senate Labor and 
Public Welfare. 

S 2956. Amend Vocational Education 
Act of 1946 to promote scientific edu- 
cation. Monroney (D-Okla.), Kerr 
(D-Okla.), McNamara (D-Mich.). Sen- 
ate Labor and Public Welfare. 

S 2957. Advance national security and 
welfare; promote progress of science by 
establishment of a U.S. Science Acad- 
emy. Thurmond (D-S.C.). Senate Labor 
and Public Welfare. 

S 2967. Provide for establishment of 
National Science Academy, a program 
of scientific scholarships; encourage study 
of mathematics and science by assisting 
States in providing science education. 
Gore (D-Tenn.). Senate Labor and Pub- 
lic Welfare. 
HR 9620. Amend P.L. 874, 81st Con- 

gress, re assistance for maintenance and 
operation of schools in federally im- 
pacted areas, extend its effectiveness 
for two additional years, Auchincloss 
(R-N.J.). House Education and Labor. 
HR 9634. Expedite utilization of tele- 

vision facilities in our public schools and 
colleges, and in adult training programs. 
Boggs (D-La.). House Education and 
Labor. 
HR 9635. Provide for establishment of 

national program of science scholarships; 
provide for establishment of a program 
of loans to educational institutions to 
aid in providing adequate science facili- 
ties. Brooks (D-Tex.). House Education 
and Labor. 
HR 9692. Provide for a scholarship 

program to aid in maintaining and 
strengthening U.S. leadership in certain 
fields of science and technology. Martin 
(R-Mass.). House Education and Labor. 
HR 9830. Authorize appropriation of 

funds to assist States and Territories in 
financing a minimum foundation edu- 
cation program of public elementary and 
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secondary schools, and in reducing. in- 
equalities of educational opportunities 
through public elementary and secondary 
schools, for general. welfare. Perkins 
(D-Ky.). House Education and Labor. 
HR 9905. Authorize Secretary of De- 

fense to grant scholarships and fellow- 
ships in scientific fields to promote de- 
fense and security of U.S. Dingell 
(D-Mich.). House Armed Services. 

S 2994. Provide for holding a White 
House Conference on Aging to be called 
by President of U.S. before 31 December 
1958, to be planned and conducted by 
Special Staff on Aging of the U.S. De- 
partment of Health, Education and 
Welfare with assistance and cooperation 
of other agencies of that department and 
of other departments and agencies rep- 
resented on Federal Council of Aging; 
assist several states in conducting similar 
conferences on aging prior to White 
House Conference on Aging. Neuberger 
(D-Ore.), Kefauver (D-Tenn.). Senate 
Labor and Public Welfare. 

Scientists in the News 

ARTHUR W. MARTIN has been 
named program director for regulatory 
biology, Division of Biological and Med- 
ical Sciences, National Science Founda- 
tion. He is on leave of absence from the 
University of Washington, where he is 
professor and executive officer, depart- 
ment of zoology. Martin has done exten- 
sive research in physiology: cellular me- 
tabolism, muscle atrophy in mammals, 
blood circulation in fish, excretory proc- 
esses in mollusks, and pharmacological 
actions of barbiturates and their antag- 
onists. 

G. B. KISTIAKOWSKY, Russian- 
born physical chemist who is chairman 
of the department of chemistry at Har- 
vard University and a leader in the de- 
velopment of long-range missile propel- 
lants, has received Dickinson College’s 
Priestley Memorial Award. The award, 
a Wedgewood medallion of Priestley and 
$1000, is conferred each year upon a sci- 
entist for research, discovery, or produc- 
tion benefiting mankind. 

C. N. YANG of the Institute for Ad- 
vanced Study, Princeton, N.J., and 1957 
Nobel prize winner in physics, and 
JULIAN SCHWINGER of Harvard 
University will spend this summer at the 
University of Wisconsin as members of 
the physics staff. 

ALBERT C. ZETTLEMOYER, pro- 
fessor of chemistry at Lehigh University 
and director of the National Printing Ink 
Research Institute, will discuss ‘““Molecu- 
lar Interactions with the Surfaces of Sol- 
ids” as a Sigma Xi national lecturer at 

a number of colleges and universities 
during April and May. Another Sigma 
Xi lecturer for the same period is 
JOSEPH W. BEARD of Duke Univer- 
sity School of Medicine, whose subject 
will be “Viruses as a Cause of Cancer.” 

BARRY G. KING, formerly research 
executive of the Medical Division, Civil 
Aeronautics Administration, has been 
named vice president, life sciences, at 
Operations Research Incorporated, Sil- 
ver Spring, Md. 

WILLIAM F. ASHE, chairman of 
the department of preventive medicine 
at the Ohio State University College of 
Medicine, has been named director of a 
10-member team of U.S. specialists to 
conduct a nutrition survey in Spain at 
the request of the Spanish government. 
The survey, which will be made this 
spring, is the seventh of its kind to be 
conducted under the supervision of the | 
Interdepartmental Committee on Nutri- 
tion for National Defense in cooperation 
with nations of the free world as part of 
the U.S. technical assistance program. 
The ICNND is a federal agency whose 
membership includes the departments of 
State, Defense, Agriculture, and Health, 
Education and Welfare; the Interna- 
tional Cooperation Administration; and 
the Atomic Energy Commission. 

FRANK P. McWHORTER, plant 
pathologist of Oregon State College, has 
been appointed by the Food and Agri- 
culture Organization of the United Na- 
tions to serve as virologist to the Philip- 
pine Government to investigate the 
Cadang Cadang disease of coconuts. 
Cadang Cadang is a serious virus-like 
disease of unknown cause. McWhorter 
has had more than 25 years of experience 
in the study of virus diseases in Oregon 
and the Northwest, and in addition has 
made a 3-year study of plant diseases in 
the Philippines. His address beginning in 
April will be United Nations Building, 
Manila. 

WILLIAM W. WILLMARTH, sen- 
ior reseach fellow at California Institute 
of Technology and consultant to the 
Rand Corporation, Santa Monica, Calif, 
has been appointed associate professor 
of aeronautical engineering at the Uni- 
versity of Michigan. 

ALEXANDER SILVERMAN, pro- 
fessor emeritus of the University of Pitts- 
burgh, has received the eleventh Albert 
Victor Bleininger Memorial Award of 
the Pittsburgh section of the American 
Ceramic Society. Silverman, noted as 
an educator and an international author- 
ity on the chemistry of glass, is being 
honored for his contributions to the ce- 
ramic industry. 
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' SAM C. SMITH has been appointed 
associate director for the biological sci- 
ences for the Research Corporation, New 
York. Smith, who joined the nonprofit 
philanthropic foundation in 1955, will 

‘be associated with the organization’s 
Brown-Hazen Fund. He will also con- 
tinue in his present position as secretary 
of the Williams—Waterman Fund. 

The Williams-Waterman Fund— 
which gets its money from patents on 
the synthesis of Vitamin B,—makes 
grants for research in nutrition. The 
Brown—Hazen Fund was established in 
May 1957: to support fundamental re- 
search in biochemistry, microbiology, and 
immunology. The fund receives its in- 
come from royalties on the production 
of nystatin, the antifungal antibiotic dis- 
covered and developed by ELIZABETH 
L. HAZEN and RACHEL BROWN of 
the scientific staff of the New York State 
Laboratory. 

JOHN G. LUDWICK, Jr., sedimen- 
tologist, Gulf Research and Development 
Company, Harmarville, Pa., and WIL- 
LIAM R. WALTON, geologist, Pan 
American Petroleum Company, Tulsa, 
Okla., have received the president’s 
award of the American Association of 
Petroleum Geologists for their article, 
“Shelf-Edge, Calcareous Prominences in 
the Northeast Gulf of Mexico,” which 
appeared in the September 1957 issue of 
the association’s Bulletin. The $100 
award is given annually to the author, or 
authors, under the age of 35, whose ar- 
ticle in the Bulletin of the preceding 
year is considered the most significant 
contribution to petroleum geology. 

JOHN M. HOWARD has been ap- 
pointed professor and head of the de- 
partment of surgery at Hahnemann Med- 
ical College. He succeeds WILLIAM H. 
MARTIN, who retires at the close of 
the 1958 academic year after 16 years 
as professor of surgery. Howard was, for- 
merly Joseph Brown Whitehead profes- 
sor of surgery and chairman of the de- 
partment of surgery at Emory University 
School of Medicine. 

ALVIN F. COBURN has been ap- 
pointed director of clinical investigation 
for the Laboratories for Pharmaceutical 
Development, Yonkers, N.Y. Coburn is 
known for his role in the demonstration 
of the relationship between an aniece- 
dent beta hemolytic streptococcal respi- 
ratory infection and rheumatic fever. 
He is a former member of the faculty 
of Northwestern University Medical 
School, where he founded and was direc- 
tor of the Rheumatic Fever Research In- 
stitute from 1947 to 1957. In addition 
to his new post, Coburn will continue to 
Serve as associate professor of pediatrics 
at the New York Medical College. 
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GEORGE R. NAGAMATSU, known 
for research in surgery of the kidneys, 
has been appointed director of the de- 
partment of urology, New York Medical 
College. 

CHARLES H. STAUFFER has ar- 
rived at St. Lawrence University, Can- 
ton, N.Y., to assume his duties as pro- 
fessor of chemistry and head of the uni- 
versity’s chemistry department. He re- 
places WARREN LUX, who resigned to 
accept a position with Union Carbide 
Corporation in New York. Stauffer was 
a member of the Worcester Polytechnic 
Institute faculty for 20 years, and at the 
time of his resignation held the rank of 
associate professor. 

FRED. J. EMMERICH, past chair- 
man of the board of directors of Allied 
Chemical & Dye Corporation, New 
York, has been chosen to receive the 
Chemical Industry Medal for 1958 “for 
conspicuous services to applied chemis- 
try.” Announcement of the award was 
made by the American Section of the 
Society of Chemical Industry, donor of 
the medal. Formal presentation to Em- 
merich will be made at a meeting of the 
American Section following a dinner in 
the medallist’s honor at the Royal York 
Hotel, Toronto, Ontario, on 18 Septem- 
ber. The medal presentation will be the 
American Section’s principal part in the 
annual meeting of the whole Society of 
Chemical Industry as guest of its Cana- 
dian Section. 

The department of ophthalmology of 
the New York University—Bellevue Med- 
ical Center has appointed GOODWIN 
M. BREININ to the first Daniel B. 
Kirby professorship of research ophthal- 
mology. Breinin is at present director of 
research in the department of ophthal- 
mology at the New York University Post- 
Graduate Medical School, a_ position 
which he will continue to fill. His pri- 
mary field of interest has been electro- 
physiology of the eye, with particular 
reference to the extraocular muscles. He 
has applied electronic engineering prin- 
ciples to neuromuscular problems of the 
eye and so has opened new avenues of 
approach to the diagnosis and treatment 
of strabismus. 

The Department of Commerce Gold 
Medal has been presented to ERLE L. 
HARDY of the Weather Bureau’s Re- 
gional Headquarters at Ft. Worth, Tex. 
Hardy was honored for his outstanding 
contribution to the public service in the 
organization of hurricane preparedness 
plans and for his contributions to effec- 
tive management as demonstrated dur- 
ing a special assignment to the Weather 
Bureau’s National Weather Records Cen- 
ter at Asheville, N.C. 

H. J. ROGERS of the bacterial physi- 
ology division, National Institute for 
Medical Research (Medical Research 
Council), London, England, arrived in 
the United States in mid-March to work 
for 3 months in the laboratory of A. 
Dorfman, department of pediatrics, Uni- 
versity of Chicago. 

J. T. PATTERSON, professor emeri- 
tus of zoology at the University of Texas, 
has been elected an honorary member 
of the Genetics Society of Japan. 

The U.S. Public Health Service has 
announced the appointment of ARNOLD 
B. KURLANDER to the newly created 
post of Assistant Surgeon General for 
Operations. For the past 11 months Kur- 
lander has been serving as an assistant 
to Surgeon General Leroy E. Burney. A 
career officer of the Public Health Serv- 
ice, Kurlander was formerly chief of the 
chronic disease program. 

WALTER WASSON, Denver, Colo., 
radiologist, was awarded the gold medal 
of the American College of Radiology at 
special ceremonies in connection with 
the organization’s 35th annual meeting 
in Chicago. The award, only the 18th in 
the nearly 40-year history of the college, 
is presented for outstanding contribu- 
tions in radiology. 

JAMES A. REYNIERS, research pro- 
fessor of bacteriology at the University 
of Notre Dame, and founder and former 
director of the university’s Lobund In- 
stitute, will resign on 9 January 1959. 
During the interim period he will con- 
tinue his research at Notre Dame on 
germ-free life. 

Recent Deaths 

GEORGE BRYAN, Madison, Wis.; 
78; emeritus professor of botany at the 
University of Wisconsin; author of Text- 
book of General Botany; 7 Mar. 
JOHN J. DEMPSEY, Washington, 

D.C.; 78; member of the U.S. House of 
Representatives (D-N.M.) who had 
served on the Joint Committee on 
Atomic Energy; 11 Mar. 
ALFRED GUNDERSEN, Venice, 

Fla.; 80; for many years curator of plants 
at the Brooklyn Botanic Garden; spe- 
cialist in the evolution of the flowering 
plants; 21 Feb. 
HENRY B. McDONNELL, College 

Park, Md.; 94; physician, chemist, emer- 
itus dean of natural sciences at the Uni- 
versity of Maryland; 7 Feb. 
JOHN B. WHITNEY, Upper Mont- 

clair, N.J.; 76; retired chemical engi- 
neer; specialist in the design, construc- 
tion and operation of sulfuric acid 
plants; 12 Mar. 
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Book Reviews 

Science and the Social Studies. 1956-57, 
twenty-seventh yearbook. Howard H. 
Cummings, Ed. National Council for 
the Social Studies, Washington, D.C., 
1957. 271 pp. Cloth, $5; paper, $4. 

It has apparently been intended that 
this yearbook should be read by high- 
school teachers of the social studies. The 
authors, 13 in number, contribute in 
varying degree to the development of two 
themes: (i) that advances in science and 
in technology have caused constantly ac- 
celerating changes in social, economic, 
and political conditions; and (ii) that 
teachers of social studies must assume 
greater responsibility for teaching pupils 
to make intelligent adjustments to these 
changes. 

In the development of the second of 
these themes it is conceded that the 
teacher of social studies must have some 
understanding of science and of the ways 
in which scientists work. Taking a cue 
from James B. Conant, several of the 
authors propose that such an understand- 
ing be developed through the “case 
study” approach. Presumably to provide 
the teacher of social studies with ideas 
and with material for such case studies, 
as well as for the amplification of theme 
number one, parts I and II of the year- 
book present a series of chapters having 
to do with the present effort to apply 
science and technology for the improve- 
ment of underdeveloped countries and 
with the International Geophysical Year, 
the work of the National Science Foun- 
dation, and the results of recent research 
in agriculture, in medicine, and in the 
use of radioisotopes. These chapters have 
been prepared by writers who appear to 
have ample technical knowledge in their 
respective fields. The chapters should 
prove to be useful as sources of reference 
material, not only for teachers of social 
studies but for all who are interested in 
progress in the applied sciences. 

In part IIT there is an attempt to indi- 
cate ways in which teaching in the sci- 
ences or in the social studies may be or- 
ganized to give greater emphasis to some 
of the methods used by the scientist and 
to the development of better understand- 
ing of the social consequences of scienti- 
fic discovery. These chapters are well 
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written but appear to present few ideas 
which have not already been well devel- 
oped by the same authors, as well as by 
others, in publications which have been 
generally available for several years. 

As might be expected where there are 
so many authors involved, the sections 
and the chapters of the yearbook vary 
considerably in style, and the continuity 
between divisions is sometimes not too 
apparent. However, there can be no 
doubt that scientists, social scientists, 
teachers, and the public all need to give 
greater attention to the need for con- 
structive utilization of the processes and 
products of scientific discovery. The year- 
book is, therefore, timely and may pro- 
vide a needed inspiration for its readers. 

Harotp E. WIsE 
Graduate College, 
University of Nebraska 

Physics and Chemistry of the Earth. vol. 
2. L. H. Ahrens, Frank Press, Kalervo 
Rankama and S. K. Runcorn, Eds. 
Pergamon, New York and London, 
1957. viii+ 259 pp. Illus. $10. 

This is the second volume of Physics 
and Chemistry of the Earth. Volume 1 
was reviewed in Science, last May [125, 
891 (1957)]. This volume is just as sub- 
stantial as the earlier volume, though 
it contains fewer pages and one less 
chapter. 

William S. von Arx of Woods Hole 
Oceanographic Institute describes “An 
experimental approach to problems in 
physical oceanography,” using labora- 
tory models as analogues to study mta- 
rine circulation. He details the theoret- 
ical considerations and operating prac- 
tices which serve as guides in the con- 
struction of three types of models: small 
inshore areas, marginal and mediterra- 
nean seas and some large lakes, and 
planetary models, Natural circulations 
can be duplicated in models, and some 
of the as-yet-unexplained features of 
ocean currents also appear. The plane- 
tary model develops unusual patterns of 
circulation in parts of the oceans that 
have not been explored oceanographi- 
cally and invites field inspection. 

L. H. Ahrens presents “A survey of 
the quality of some of the principal 
abundance data of geochemistry.” Indi- 
vidual determinations by any method 
may be disappointing, and it is gener- 
ally laborious to measure precision. Con- 
stituents in low concentration are most 
subject to error and, unfortunately, 
these errors profoundly affect geochem- 
ical conclusions regarding trace ele- 
ments. Neutron activation and isotope 
dilution-mass spectrometric determina- 
tions may give us very accurately ana- 
lyzed materials to use as standards for 
more conventional methods, 

Harold C. Urey discusses “Boundary 
conditions for theories of the origin of 
the solar system.” The interrelationships 
considered are: temperature during ori- 
gin, temperature at later times, volatil- 
ity, density variations among planets, 
chemical and physical processes produc- 
ing differences in proportions of metallic 
and silicate phases in different planets, 
structure and composition of meteorites, 
and the occurrence of iron as the ele- 
ment, the oxide, and the sulfide. He 
emphasizes the importance of solid 
bodies and of the physical and chemical 
processes to which they were subjected, 
Urey urges that the possibility that the 
solids rather than the gases dominated 
the processes by which the solar system 
originated be more seriously considered 
in astronomical theories. 

Francis A. Richards reviews “Some 
current aspects of chemical oceanogra- 
phy.” Analysis of so complex a solution 
as sea water is exacting, and shipboard 
conditions compound the difficulties. 
There is great need for improved ana- 
lytical techniques. The discussion of 
major and minor constituents, dissolved 
gases, biochemical relationships, and 
nutrients and their distribution and con- 
sumption are interesting in themselves 
and, above all, highlight the interde- 
pendence of the many disciplines that 
contribute to oceanography. 

M. N. Hill, in describing and evalu- 
ating the “Recent geophysical explora- 
tion of the sea floor,” leads the reader 
io feel that gravimetric, magnetic, re- 
fraction shooting, reflection shooting, 
heat-flow, and surface-wave dispersion 
measurements need support from each 
other to give more than a partial pic- 
ture. For those restricted parts of the 
sea floor which have been explored, the 
four-layer structure down to the Moho- 
rovicic discontinuity is reasonably uni- 
form: unconsolidated sediments, con- 
solidated sediments or volcanic rocks, 
basic igneous (basaltic) rocks, and deep 
basement (ultrabasic) rocks. Geophys- 
ical and geological study of atolls and 
volcanic islands lends more support to 
crustal subsidence than to eustatic 
changes for explaining the sinking with 
respect to sea level. 
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Denis M. Shaw reports un “The geo- 
chemistry of gallium, indium, thallium.” 
The history, chemistry, and cosmic 
abundance are discussed, then the geo- 

. chemistry of each is separately reviewed. 
Outstanding problems needing investi- 
gation are summarized: geochemical af- 
finities and cosmic distribution as de- 
duced from meteorites; occurrence in 
sulfides; precise analyses aimed toward 
investigating the perplexing tin-indium 
association; and greater analytical sensi- 
tivity for restudy of distribution of in- 
dium in silicates. The association of 
thallium and manganese in sediments 
needs confirmation. 

P, J. Melchior reviews “Latitude vari- 
ation.” He makes very clear the impor- 
tance and difficulty of the observational 
procedures and the enormous patience 
and care of the International Latitude 
Service. The maximum diameter of the 
curve described by the instantaneous 
pole observed since 1900 is about 0.7 
second, corresponding to a displacement 
of 21 meters on the earth’s surface. The 
variations of latitude determined by 
astronomical observations contribute to 
problems involving elastic deformations 
of the earth, secular displacement of the 
mean pole, and some of the dynamical 
properties of a liquid core. 
Volume 2 has subject index and name 

index, and each chapter has many refer- 
ences. The careful study of this book 
pays large dividends in broadened hori- 
zons. 

WituiaAM R. THurstTon 
National Academy of Sciences— 
National Research Council 

Natiirliche und Kiinstliche Erbiander- 
ungen. Probleme der mutationsfor- 
schung. Hans Marquardt. Rohwolt, 
Hamburg, Germany, 1957. 177 pp. 
Illus. Paper. 

Radiation genetics is, at the moment, 
in a strange situation. There is, on one 
hand, a great general interest in the ef- 
fects of atomic radiations on our heredi- 
tary substance, and there exist, on the 
other hand, no manuals or textbooks to 
inform the public, or members of the 
medical profession, biologists, radiobiolo- 
gists, and physicists, of the present stage 
of mutation research. To bridge the gap, 
H. Marquardt, professor of forest-botany 
at the University of Freiburg (Breisgau, 
Germany), presents in this little booklet 
(No. 43 of Rohwolt’s Deutsche Enzyklo- 
padie), in five chapters, a well-rounded 
picture of the existing situation, tying the 
principal experimental facts of mutation 
tesearch into a unit with the logical con- 
clusions and consequences. There is a 
short survey of the historical develop- 
ment, followed by chapters that deal, re- 
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spectively, with the cytological founda- 
tions, the genetic foundations, the muta- 
tion process, and the importance of mod- 
ern mutation research for our technical 
age. 

The book is written in a clear, pleas- 
ant, and musical diction—Marquardt 
holds, besides his Ph.D. in biology, a 
doctor’s degree in music—and reads like 
a thrilling report on an expedition in un- 
known territories. It is surprising how 
much—by proper arrangement of the 
facts—can be said in such a small vol- 
ume. The book will definitely fill a pres- 
ent need and will be welcomed in wide 
circles; only the language barrier will 
limit its use. 

A. T. Kress 
Radiobiology Department, U.S. Army 
Medical Research Laboratory, Fort 
Knox, and Biology Department, 
University of Louisville 

Climatology. Treated mainly in relation 
to distribution in time and space. W. 
G. Kendrew. Oxford University Press, 
New York, ed. 2, 1957. xv +400 pp. 
Illus. + plates, $6.75. 

Although this is a revision of the first 
edition, published in 1949, it is essen- 
tially a moderately altered edition of 
Climate, published in 1930, which con- 
tained most of the material of the present 
edition. Numerous small changes have 
been made, and a few new paragraphs 
have been added, together with an in- 
adequate bibliography, mostly of British 
publications. 

This volume was written “for the gen- 
eral reader” and affords brief statements 
about numerous aspects of climate, with, 
however, few explanations of the causes 
for the local differences. Part 1 (10 chap- 
ters) concerns insolation and tempera- 
ture; part 2 (7 chapters) deals with at- 
mospheric pressure and winds; part 3 (11 
chapters) deals with atmospheric vapor 
and its condensation and also with sun- 
shine and visibility. Mountain climates 
are discussed in part 4 (5 chapters), and 
the “weather of the westerlies” is cov- 
ered in part 5 (5 chapters). The final 
part (3 chapters) is called “Some cli- 
matic types.” 

In addition to illustrations of the con- 
ventional aspects of climate there are 
brief discussions of smog, fronts, perio- 
dicities, hail, tornadoes, and hurricanes. 
The presentation is formal or “heavy.” 
The examples are largely from the British 
Isles or from British colonies or ex- 
colonies. This volume is not suitable as 
a text, nor is it one of the better popular 
treatments of the subject. 

STEPHEN S. VISHER 
Department of Geography, 
Indiana University 

The Pigeon. Wendell Mitchell- Levi. 
Levi Publishing Company, Sumter, 
S.C., 1957. xxvii + 667 pp. Illus. $20. 

Biologists, psychologists, and others 
who study the pigeon have made good 
use of the first edition of this book, and 
the second edition carries them further 
into W. M. Levi’s debt. An enormous 
amount of information is brought to- 
gether from the most diverse sources. 
Much of it, particularly the discussions 
of breeding, housing, care, and diseases, 
is of great practical value to those study- 
ing the pigeon in laboratory or loft. The 
beautifully illustrated sections on the 
history and varieties of pigeons are of 
more general interest. The sections on 
anatomy, physiology, genetics, and be- 
havior could not, in the nature of the 
book, be complete, but they are useful 
accounts for the nonspecialist. The sec- 
tion on commercial squab production, 
though of no immediate scientific inter- 
est, is written with special authority. 
There are delightful miscellanies scat- 
tered through the text. Among the 1127 
illustrations the reader will find pictures 
of Old English dovecotes, Egyptian-style 
multiple lofts, bells attached to the feet 
of pigeons in Bali, and a set of 15 per- 
fectly tuned pipes once sewn to the tail 
feathers of a pigeon in Peking. 

So ambitious an undertaking is bound 
to have an occasional blemish (the index 
is not fully adequate, for example), but 
the book is, nevertheless, a landmark in 
the literature on the pigeon. Beyond 
that, it is an achievement of a dedicated 
layman (Levi, though he served in a 
Pigeon Section of the Signal Corps in 
World War I and has been an officer 
in many organizations concerned with 
pigeons, is a lawyer) which might put 
many a professional scientist to shame. 

B. F. SKINNER 
Department of Psychology, 
Harvard University 

Die Periphere Innervation. Emil Vil- 
liger. Schwabe, Basel, Switzerland, ed. 
11, 1957. 210 pp. Illus. $5. 

This book on the peripheral nervous 
system is the companion volume to Emil 
Villiger’s well-known text on the anat- 
omy of the brain and spinal cord. After 
ten years it now reappears in its elev- 
enth edition, attesting to its perennial 
popularity. Since Professor Villiger’s 
death, both volumes have been taken 
over and revised by his successor, Eugen 
Ludwig, presently professor emeritus of 
anatomy at the University of Basel. 

Die Periphere Innervation begins with 
a completely new chapter on the general 
characteristics of peripheral nerves, in- 
cluding data on their ultrastructure as 
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revealed by the electron microscope, 
anastomotic fiber patterns, and the fiber 
spectra of nerves and nerve roots. The 
author next takes up the pattern and 
divisions of the spinal nerves and their 
connections with the peripheral, sympa- 
thetic, and central nervous systems. 
This is followed by detailed descrip- 
tions of the spinal nerves considered 
individually, their plexuses, and their 
sensory or motor destinations. This sec- 
tion includes useful summaries for 
quick reference, as well as tables of mo- 
tor functions. In the succeeding chap- 
ter, the cranial nerves are considered in 
comparable detail, and information is 
given about their central origin and 
their peripheral interconnections and 
functions. Another chapter deals with 
the autonomic nervous system as a 
whole, in particular with the sympa- 
thetic innervation of the viscera, and re- 
views the autonomic contribution to the 
somatic nerves and the parasympathetic 
innervation of the head. There follows 
a brief chapter on the central pathways 
involved in perception and in reflex and 
voluntary movement. This is strictly tra- 
ditional in viewpoint, naturally oversim- 
plifying somewhat, and serves as an in- 
troduction to the book’s final section, 
which relates neurological symptoms— 
paralytic, irritative, and release phe- 
nomena—to their anatomical substrate 
and describes the clinical picture of 
lesions of the spinal and cranial nerves. 

The book is illustrated with clinical 
photographs as well as with a series of 
line drawings which are models of clar- 
ity and good draftsmanship. One might 
have wished for some consideration of 
peripheral sensory receptors, and for 
more attention to the alpha and gamma 
spinal efferent systems in view of their 
increasing physiological importance. 
Likewise, the absence of a bibliography 
will handicap the research worker. 
Nonetheless, this is an excellent and au- 
thoritative text for the medical student, 
practitioner, or specialist, although it is 
only fair to point out that much of this 
material is included in general textbooks 
of anatomy. 

Atan B. RoTHBALLER 
Albert Einstein College of Medicine 

New Books 

X-Ray Microscopy and Microradiog- 
raphy. Proceedings of a symposium held 
at the Cavendish Laboratory, Cambridge, 
1956. V. E. Cosslett, Arne Engstrom, H. 
H. Pattee, Jr. Academic Press, New York, 
1957. 663 pp. $16.50. 

Principles of Ophthalmoscopy. John K. 
Erbaugh. Thomas, Springfield, Ill., 1958. 
79 pp. $5.50. 

Biographical Memoirs of Fellows of the 
Royal Society. vol. 3. Royal Society, Lon- 
don, 1957. 328 pp. 30s. 
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Les Méthodes Nouvelles de la Mécan- 
ique Céleste. vol. I, Solutions Périodiques; 
Non-existence des intégrales uniformes, 
solutions asymptotiques;; vol. II, Méthodes 
de MM. Newcomb, Gyldén, Lindstedt et 
Bohlin; vol. III, Invariants Intégraux: 
Solutions périodiques du deuxiéme genre, 
solutions doublement asymptotiques. H. 
Poincaré. Dover, New York, 1957 (un- 
abridged and unaltered republication of 
the volumes originally published in 1892, 
1893, and 1899). 382 pp.; 479 pp.; 414 
pp. $2.75 each; set, $7.35. 

Annual Report of the Board of Regents 
of the Smithsonian Institution. For the 
year ended 30 June 1956. Publ. 4272. 
Smithsonian Institution, Washington, 
D.C., 1957 (Order from Supt. of Docu- 
ments, GPO, Washington 25). 580 pp. 
$4.50. 

Organic Colloids. Bruno Jirgensons. 
Elsevier, Princeton, N.J., 1958. 669 pp. 
$16.75. 

Cotton. Harry Bates Brown and Jacob 
Osborn Ware. McGraw-Hill, New York, 
1958. 677 pp. $12. 

Treatise on Marine Ecology and Paleo- 
ecology. vol. 1. Ecology. Geological So- 
ciety of America Memoir 67. Joel W. 
Hedgpeth, Ed. Geological Society of 
America, New York, 1957. 1304 pp. 
$12.50. 

Traité de Paléontologie. vol. VII, Pri- 
mates. Paleontologie Humaine. Jean Pive- 
teau. Masson, Paris 6°, 1957. 675 pp. 

The Chemistry of the Steroids. W. 
Klyne. Methuen, London; Wiley, New 
York, 1957. 216 pp. $3.50. 

Method and Theory in American Ar- 
chaeology. Gordon R. Willey and Philip 
Phillips. University of Chicago Press, Chi- 
cago, 1958. 278 pp. $4.75. 

Only a Trillion. Isaac Asimov. Abelard- 
Schuman, New York, 1957. 195 pp. $3.50. 

Review of Sociology. Analysis of a dec- 
ade. Joseph B. Gittler, Ed. Wiley, New 
York; Chapman & Hall, London, 1957. 
597 pp. $10.50. 

Science in Your Own Back Yard. Eliza- 
beth K. Cooper. Harcourt, Brace, New 
York, 1958. 192 pp. $3. 

Excavations in the McNary Reservoir 
Basin near Umatilla, Oregon, by Douglas 
Osborne. River Basin Survey Papers, 
Bureau of American Ethnology Bull. 166. 
Marshall T. Newman, Arthur Woodward, 
W. J. Kroll, B. H. McLeod. Smithsonian 
Institution, Washington, 1957 (order 
from Supt. of Documents, GPO, Wash- 
ington 25). 259 pp. $1.75. 

The Preparation of Programs for an 
Electronic Digital Computer. Maurice V. 
Wilkes, David J. Wheeler, Stanley Gill. 
Addison-Wesley, Reading, Mass., ed. 2, 
1957. 252 pp. $7.50. 

An Introduction to Chemical Thermo- 
dynamics. E. F. Caldin. Clarenden Press, 
Oxford, 1958 (order from Oxford Uni- 
versity Press, New York). 439 pp. $8. 

An Introduction to the Foundations 
and Fundamental Concepts of Mathe- 
matics. Howard Eves and Carroll V. New- 
som. Rinehart, New York, 1958. 378 pp. 
$6.75. 

Basic Animal Husbandry. John M. 
Kays. Prentice-Hall, Englewood Cliffs, 
N.J., 1958. 443 pp. $7. 

Miscellaneous Publications 
(Inquiries concerning these publications should be 
addressed, not to Science, but to the publisher or 
agency sponsoring the publication.) 

Proceedings of the VIth Annual Meet- 
ing of the Japan EEG Society. Held in 
Sapporo 2-3 July 1957. Takashi Mino- 
shima, Ed. Physiological Laboratory, Re- 
search Institute of Applied Electricity, 
Hokkaido University, Sapporo, Japan, 
1957. 141 pp. 3 

A Survey of Geology-Geophysics Stu- 
dents in the Colleges and Universities of 
the United States and Canada in 1956- 
57. Compiled by Bonnie C. Henderson. 
1958. 9 pp. $0.50. Earth for the Layman. 
AGI Report 2. Mark W. Pangborn, Jr., 
ed. 2, 1957. 68 pp. $1. American Geologi- 
cal Institute, Washington 25. 

Studies in Foraminifera. U.S. Na- 
tional Museum Bulletin 215. Alfred R. 
Loeblich, Jr., et al. Smithsonian Institu- 
tion, Washington, 1957 (order from Supt. 
of Documents, GPO, Washington 25). 
329 pp. Paper, $3.25. 

Final Report of the Advisory Commit- 
tee on Weather Control. vols. 1 and 2. 
Howard T. Orville, Chairman. Supt. of 
Documents, GPO, Washington 25, 1958. 
32 pp.; 422 pp. 

The Attenuation of Gamma Rays and 
Neutrons in Reactor Shields. Herbert 
Goldstein. U.S. Atomic Energy Commis- 
sion, Washington, 1957 (order from Supt. 
of Documents, GPO, Washington 25), 
295 pp. $2. 

Secondary Phloem of Calycanthaceae. 
Publs. in Botany, vol. 29, No. 4. Vernon 
I. Cheadle and Katherine Esau. 1958. 
114 pp. $2.25. The Steady, Axially Sym- 
metric Flow of a Viscous Fluid in a Deep 
Rotating Cylinder Heated from Below. 
Publs. in Engineering, vol. 5, No. 6. G. N. 
Lance and E, C. DeLand..1957. 18 pp. 
$0.50. University of California Press, 
Berkeley. 

East African Institute of Malaria and 
Vector-Borne Diseases, July 1956-June 
1957. East Africa High Commission, Dar 
es Salaam, Tanganyika, 1957. 26 pp. 
Shs. 3. 

The Fetal Pig. A photographic study. 
W. L. Evans, Addison E. Lee, George 
Tatum. Rinehart, New York, rev. ed., 
1958. 44 pp. $1.25. 

Conservation Experiences for Children. 
Bulletin 1957, No. 16. Effie G. Bathurst 
and Wilhelmina Hill. U.S. Office of Edu- 
cation, Washington, 1957 (order from 
Supt. of Documents, GPO, Washington 
25). 192 pp. $0.75. 
Humane Technique in the Laboratory. 

Report of a symposium. vol. 6 of collected 
papers. Laboratory Animals _ Bureau, 
M.R.C. Laboratories, Holly Hill, Hamp- 
stead, London, N.W.3, England. 81 pp. 
10s. 
Atomic Energy Commission, Twenty- 

third Semiannual Report. January 1958. 
U.S. Atomic Energy Commission, Wash- 
ington, 1958. 463 pp. 

Bibliography of Graduate Theses on 
Geophysics in U.S. and Canadian Institu- 
tions. vol. 53, No. 1, Quarterly of the 
Colorado School of Mines. George E. 
Tarbox. Colorado School of Mines, 
Golden, 1958. 55 pp. $1. 
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New Approach to 

Continuous Electrophoresis 

Electrophoresis has long been a pow- 
erful tool in the laboratory for separat- 
ing proteins, amino acids, colloids, and 
other complex mixtures of electrically 
charged particles. Though various types 
of apparatus are in use, the basic prin- 
ciple of operation is the same; individ- 
ual components separate by virtue of 
differences in direction and rate of mi- 
gration in electrical fields of up to sev- 
eral hundred volts. The recent trend 
toward continuous electrophoresis, as ex- 
emplified by the work of Durrum (/), 
Brattsten (2), and Bier (3), suggests 
that what was mainly an analytical 
method some 20 years ago may emerge 
as a preparative technique in its own 
right. Indeed, our whole concern was 
with the development of large-scale ap- 
paratus such as might be used to frac- 
tionate mixtures at the rate of liters per 
hour (4). 
A central problem in electrophoresis 

is the remixing of partially separated 
fractions or layers by local density dif- 
ferences or thermal convection of the 
liquid as a whole. To cope with this 
problem, electrophoresis is often per- 
formed in anticonvection media such as 
filter paper, starch, or glass powder. Un- 
fortunately, all such solids reduce ca- 
pacity by their presence in the fraction- 
ation space, and they introduce such fur- 
ther complications as endosmosis, evapo- 
ration, adsorption, and “fanning” or 
“packing diffusion.” In the hands of 
Brattsten and co-workers (5) these side 
effects have been minimized, but truly 
large-scale operation by their technique 
seems remote. 

Stray convection currents can be espe- 
cially detrimental in the Kirkwood-Cann 

_All technical papers are published in this sec- 
tion. Manuscripts should be typed double-spaced 
and be submitted in duplicate. In length, they 
‘should be limited to the equivalent of 1200 words; 
this includes the space occupied by illustrative or 
tabular material, references and notes, and the 
author(s)’ name(s) and affiliation(s). Illustrative 
material should be limited to one table or one 
figure. All explanatory notes, including acknowl- 
edgments and authorization for publication, and 
literature references are to be numbered consecu- 
tively, keyed into the text proper, and placed at the 
end of the article under the heading “References 
and Notes.” For fuller details see “Suggestions to 
Contributors” in Science 125, 16 (4 Jan. 1957). 
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Reports 

method of electroconvection (6). Since 
the separation depends on convection 
transport by gravity in a liquid free of 
solid media, thermal effects must be 
minimized by close temperature control 
and operation at a density near the max- 
imum density of water. In large appa- 
ratus the heat evolved by passage of 
electricity cannot be readily dissipated, 
and the problem is therefore intensified. 
A further drawback of electroconvection 
is that only one component at a time 
can be separated, and this criticism also 
applies to the continuous procedure of 
Bier (3). 
We started from the premise that 

forced laminar flow was the most suit- 
able way to suppress unwanted eddies. 
Furthermore, if the liquid flows upward, 
any slight decrease in its density by elec- 
trical heating as it passes through the 
potential field will tend to aid rather 
than oppose the motion. Thickening 
agents like Methocel or dextran permit 
mobilities practically equal to those in 
pure water and yet they act to suppress 
eddies. 

Considerable preliminary work led to 
the design of an apparatus made of Lu- 
cite, incorporating some of these ideas 
(7). The principle of operation is shown 
in Fig. 1. Separation takes place in a 
4-foot vertical column of rectangular 
cross-section (about 3 by 2 in.) filled 
with a viscous fluid in upward laminar 
motion (S$). The mixture to be separated 
is injected at the bottom of the column 
through a centrally located duct with a 
slit opening (40 by 2 mm). This duct 
was designed to distribute the mixture 
over its entire area at the slit opening. 
Knife-edges ensure that there is mini- 
mum disturbance to the general pattern 
of viscous flow at the point of entry (J). 

At the top of the column is a series of 
seven similar ducts (45 by 3 mm) cen- 
trally located and separated from one 
another by single knife-edges (O). These 
are oriented in the same direction as the 
feed duct and serve as flow splitters. 
The potential field is applied transverse 
to the direction of flow at electrodes 
located in special compartments (E£) 
which are separated from the main 
column by rigid porous walls of a ther- 
moplastic resin (PW). The potential 
field extends to a height of 40 in. Pro- 

visions are made for balancing pressures 
between electrode compartments and the 
main column. 

When no potential is applied, the 
mixture proceeds up the center of the 
column as a single ribbon and leaves 
through the middle duct at the top of 
the column. However, when a potential 
is applied, the single band splits up into 
several individual bands corresponding to 
the number of separable components. 
Under favorable conditions these can be 
withdrawn through separate ducts at the 
top. 

One set of typical results, shown at 
the right in Fig. 1, was obtained with a 
mixture of basic fuchsin, bromthymol 
blue, and bromphenol blue at a flow rate 
of about 5 ml/min. Photographs were 
taken at the top of the column, just be- 
yond the potential field. The mixture 
split up into three distinct bands (from 
left to right, basic fuchsin, bromthymol 
blue, and bromphenol blue) which ap- 
peared red, yellow, and blue, respec- 
tively, on color photographs. Unfortu- 
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Fig. 1. (Left) Schematic diagram of ap- 
paratus. (Right) Typical results with a 
dye mixture of basic fuchsin, bromthymol 
blue, and bromphenol blue. The average 
linear rates of flow (8) and voltage drops, 
respectively, across the column were as 
follows: (bottom right) 3.4 mm/sec, 0 
v/cm; (middle right) 3.4 mm/sec, 6 
v/cm; (top right) 2.9 mm/sec, 6 v/cm. 
Other conditions were: temperature, 
24°C; current density, 3.5 10* amp/ 
cm*; conductivity of solution (0.351 
Methocel plus acetate buffer), 5.5 x 10° 
ohm™ cm*; viscosity, 10 cp; pH, 5.3. 
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nately, the yellow color was almost en- 
tirely lost in the black-and-white repro- 
duction. At the lowest rate of. flow, dis- 
tances between the centers of color bands 
were 7 mm, red to yellow, and 3 mm, 
yellow to blue, with colorless spaces in 
between. Thus it was possible to perform 
a complete separation with the knife- 
edged flow splitter at the top of the 
column. 

It should be emphasized that these are 
preliminary results; no protein mixtures 
have been tested as yet. The technique 
seems sufficiently novel, however, to 
merit early reporting (9). 

Reuven Dosry* 
R. K. Finn 

School of Chemical and 
Metallurgical Engineering, 
Cornell University, Ithaca, New York 
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Perception of the Shortest 

Noticeable Dark Time 

by Schizophrenics 

In an earlier paper by Saucer and 
Deabler (1/1), it was suggested that the 
generalized intellectual deficit exhibited 
by schizophrenics is in part a functional 
loss of ability to organize complex per- 
ceptual processes. This deficit may be 
related to Koffka’s (2) concept of vigi- 
lance by considering the schizophrenic as 
an individual characterized by a lower 
level of vigilance and hence as one less 
able to produce good articulation. 

Concerning vigilance, Koffka has said: 
“When the organism is active, at a high 
state of vigilance to use Sir Henry Head’s 
term, it will produce good articulation; 
when it is passive, in a state of low vigi- 
lance, it will produce uniformity” (2). 

Articulation may. be defined as (i) a 
sharp separation between figure and 
ground or (ii) the isolation and preserva- 
tion of Gestalten in an ambiguous situa- 
tion. Our concern here is largely with the 
first definition, since critical flicker fusion 
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(CFF) is studied in terms of a rigidly 
organized figure-ground relationship, al- 
though it must be stated that the light 
phase may be either figure or ground. 

Critical flicker fusion clearly provides 
the necessary poles of articulation as 
flicker and uniformity as fusion. There- 
fore, CFF techniques may be expected 
to show a lowered ability to produce 
good articulation in schizophrenia. 

Such a relationship has not yet been 
clearly demonstrated. This may be in 
part due to the choice of stimulus param- 
eters. Conventional CFF studies have for 
the most part been carried out by the use 
of the General Radio Strobotac which 
has a light-dark ratio of approximately 
1:5000 at fusion or by the use of the 
Tachisticope with a 1:1 light-dark ratio. 
Tanner (3) reported a study in which 
the light time was held constant and 
fusion was obtained by shortening the 
dark interval between flashes. He found 
that, under these conditions, correlations 
as high as .513 at the 5 percent level of 
significance between the shortest notice- 
able dark time and American College 
Entrance test scores could be demon- 
strated. It is his suggestion that neither 
a short light-dark ratio nor a 1:1 light- 
dark ratio presents optimal stimulus con- 
ditions for the study of relationships be- 
tween CFF and psychological variables. 

It is hypothesized that if Tanner’s tech- 
nique is applied to the question of articu- 
lation by schizophrenics, then the ex- 
pected significant relationship between 
schizophrenia and CFF may be shown to 
exist. This paper is the report of an ex- 
periment in which schizophrenic and con- 
trol subjects are compared with respect 
to the shortest noticeable dark time, it 
being expected that the schizophrenics 
will have a significantly longer shortest 
noticeable dark time at fusion. 

Stimulation was provided by a fluores- 
cent neon bulb (Westinghouse Nitelite) 
arranged to shine through a 34-in. aper- 
ture. A -in. opal Lucite filter was inter- 
posed between the light and the aperture 
to provide uniform and diffuse illumina- 
tion. The length of the light flash was 
fixed at 50 msec (a compromise between 
the 38- and 84-msec periods used by 
Tanner), and the intensity adjusted until 
a pilot group of normal observers re- 
ported fusion at SND times approxi- 
mately the same as the 6.44-msec time 
reported by Tanner. 

The light was gated by an asymmetri- 
cal multivibrator (4). On and off times 
could be varied independently over a 
range of 0.4 to 400 msec. The light frac- 
tion and the dark fraction were meas- 
ured by means of a Tektronix 360 cath- 
ode-ray synchroscope and 162 pulse gen- 
erator. 

Control subjects were seven psycho- 
logically naive hospital staff members, 

six nonpsychotic neuropsychiatric pa- 
tients, and six nonneuropsychiatric pa- 
tients from the medical service of the 
Perry Point (Md.) VA Hospital. The 
experimental subjects were 20 acute and 
chronic schizophrenic patients from the 
neuropsychiatric wards of the hospital. 

Subjects were brought into the labora- 
tory and given a brief period of dark 
adaptation. For half the subjects, this 
period was 1 minute, for the other half, 
3 minutes. After the dark-adaptation 
procedure was finished, it was demon- 
strated that the operator could vary the 
light from a clearly flickering state to a 
state of fusion. 

The subjects were again shown the 
flickering phase and asked to report 
“when the light stops flickering.” The 
shortest noticeable dark time was re- 
corded, and the dark fraction was de- 
creased well beyond this point. The sub- 
ject was then asked to report “when the 
light starts to flicker.” 
structions were given. An ascending-de- 
scending series of six measures was taken. 

There were no significant differences 
due to dark adaptation. The mean short- 
est noticeable dark time for the schizo- 
phrenic group was 11.58 msec with a 
standard deviation of 5.87 msec. The 
mean shortest noticeable dark time was 
7.47 msec for the control group with a 
standard deviation of 0.833 msec. Al- 
though it is evident that there are gross 
differences in variance between the two 
groups (F ratio= 37.71 for 19 degrees of 
freedom), a ¢ of 3.12, significant at the 
.002 level for a one-tailed test was com- 
puted. 

Since the variances were obviously 
noncommensurate, nonparametric statis- 
tics were applied. For the rank order 
differences a Mann-Whitney CR of 3.72, 
significant at the .0001 level of confi- 
dence, was obtained. If the 19 high 
scores were taken as “normal” and the 
20 low scores were taken as “schizo- 
phrenic,” then 34/39 of the group could 
be correctly identified. 
We feel that the null hypothesis of no 

true difference in shortest noticeable 
dark time between the control and 
schizophrenic group can be rejected at 
an adequate level of confidence. 

Under these conditions of stimulus 
presentation, the schizophrenic is evi- 
dently less able to maintain good articu- 
lation. It is believed that the term low- 
ered vigilance may be applicable to the 
schizophrenic. As a clinical concept, 
vigilance is useful in that it may serve 
to unify demonstrated relationships be- 
tween CFF and a variety of psycholog: 
ical factors. 

Rayrorp T, Saucer* 
Harvey SwEETBAUM 

Veterans Administration Hospital, 
Perry Point, Maryland 
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Leukemia in Hiroshima City 

Atomic Bomb Survivors 

It has become generally accepted that 
an increased incidence of leukemia fol- 
lows the acute or chronic exposure of 
various experimental animals and of man 
to ionizing radiation (1). Recently an 
attempt has been made to establish a 
quantitative relation beween the prob- 
ability of radiation-induced leukemia and 
the unit-dose of radiation received, on 
the basis of data from studies of various 
groups of radiation-exposed human be- 
ings (2). 
The survivors of the atomic bombings 

in Hiroshima and Nagasaki, Japan, com- 
prise two such groups. Reports concern- 
ing the occurrence of leukemia in these 
populations over a period, through June 
1956, have been published at intervals 
by various staff members (3) of the 
Atomic Bomb Casualty Commission (4). 
In addition, an unpublished compilation 
of certain specific detailed information 
requested by the British Medical Re- 
search Council was prepared in Septem- 
ber 1955 (5). An analysis of these data 
appeared in a publication of the Medical 
Research Council (6), and a portion 
was also published in a report of the 
National Research Council (7). 

Since that time a review has been 
made of all the leukemia cases known 
to the Atomic Bomb Casualty Commis- 
sion, and a master list has been com- 
piled. Some of the cases on the Septem- 
ber 1955 listing have been dropped for 
various reasons, and many cases have 
been added. No detailed official report 
has been published recently, in the hope 
that more adequate dosimetry data 
might become available. This wish is 
nearing fulfillment because of the joint 
initiation of a large program of dosime- 
try studies in 1955 by the Atomic Bomb 
Casualty Commission and a group of 
interested organizations, including the 
Atomic Energy Commission’s Division of 
Biology and Medicine, the National 
Academy of Sciences—National Research 
Council, the U.S. Air Force School of 
Aviation Medicine, Los Alamos Scientific 
Laboratory, and Oak Ridge National 
Laboratory, The program is designed to 
make possible the assignment of a spe- 
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cific neutron or gamma ray dose, or both, 
in rads to the record of each survivor in 
the Atomic Bomb Casualty Commission’s 
files for whom sufficient pertinent infor- 
mation is available. 

A detailed interim report on leukemia 
in the Hiroshima atomic bomb survivors 
is presently being prepared by various 
staff members of the Atomic Bomb Casu- 
alty Commission and the National Re- 
search Council. It will include the best 
currently available dosimetry information 
resulting from the afore-mentioned col- 
laborative effort. However, because of 
the present interest in data pertinent to 
radiation leukemogenesis and the desira- 
bility of making available current infor- 
mation obtained by the Atomic Bomb 
Casualty Commission, Table 1, summar- 
izing results of the leukemia survey in 
Hiroshima as of December 1957, is pre- 
sented at this time. 

Certain limitations of these data should 
be pointed out. The program was initi- 
ated in 1947, but the present level of in- 
tensity of effort was not achieved until 
about 1950. Therefore, while it may be 
assumed that the numbers of cases shown 
for the years 1950 through 1956 are fairly 
accurate, the numbers that arose in the 
preceding years may be understated 
rather seriously. With respect to 1957, 
it is probable that additional cases re- 
main to be discovered with onset in that 
year. 

The denominators of the incidence 
rates are estimates, subject to errors of 
presently unknown magnitude. The 3 
June 1953 residential census of Hiro- 
shima was conducted by the Hiroshima 
Census Bureau and was presumably of a 
reasonable degree of accuracy. The cate- 
gorization by distance from the hypocen- 
ter was made on the basis of Atomic 
Bomb Casualty Commission investiga- 
ions of 50.8 percent of the males and 
44.6 percent of the females who reported 
themselves exposed to the bomb. How- 
ever, it was found that 3.1 percent of 
those reportedly exposed were in fact not 
in the city at the exact time of the bomb- 
ing. 

Apart from the uncertainties regarding 
the population on 3 June 1953, it may 
be incorrect to assume that migration in 
and out of the city during the period 
from 1950 to the present was the same 
for persons exposed in different distance 
categories. However, despite the current 
lack of pertinent information, the simple 
expedient of multiplying the June 1953 
population values by eight to obtain esti- 
mates of person-years at risk has been 
adopted, since the census date is roughly 
near the mid-point of the interval under 
study. This procedure seems reasonable 
at present, although the magnitude of 
any resultant error is hard to estimate. 

In addition to the above-mentioned 
points, which have to do with the in- 

Table 1. Leukemia in Hiroshima atomic bomb survivors who were residents of Hiroshima 
City at the time of diagnosis (diagnoses verified by the Atomic Bomb Casualty Commis- 
sion), as of December 1957. 

Distance from hypocenter (meters) 
Year of ——— 
onset Total Under 1000- 1500- 2000- 3000 

1000 1499 1999 2999 and over 

1945 
1946 
1947 3 1 2 
1948 7 2 4 1 
1949 5 1 1 1 1 1 
1950 9 3 5 1 
1951 11 3 7 1 
1952 11 3 5 1 
1953 12 2 6 2 1 1 
1954 6 2 2 1 1 
1955 8 1 4 2 1 
1956 6 1 1 1 3 
1957 5 1 3 1 

Total 83 18 39 9 7 10 

Estimated population* 
95,819 1,241 8,810 20,113 32,692 32,963 

Number of cases with onset in 1950-1957 
68 15 33 8 3 9 

Estimated person-years at risk 
766,552 9,928 70,480 160,904 261,536 263,704 

Annual incidence of leukemia per 100,000 
8.9 151.1 46.8 5.0 1.1 3.4 

* Based on Hiroshima Census Bureau’s daytime population census of Hiroshima City, 3 June 1953. 



trinsic accuracy of the data presented, a 
further caution should be strongly em- 
phasized. The uncertainties involved in 
inferring radiation dose from distance 
alone are too large to support conclusions 
beyond the previously reported qualita- 
tive one that those survivors who received 
large doses of radiation—that is, who 
were within 1500 meters of the hypocen- 
ter—had a significantly higher incidence 
of leukemia than those beyond that dis- 
tance, who received relatively little or 
none (3). The relationship of incidence 
to distance as presented in Table 1 can- 
not be given a more quantitative inter- 
pretation because there are too many 
variables, as yet unresolved, which can- 
not be ignored. 

For example, the presently available 
estimates of the air dose in Hiroshima 
have a large uncertainty, the magnitude 
of which is itself not yet definite. Also, 
experimental dosimetry studies at Oak 
Ridge National Laboratory emphasize the 
need for detailed information, such as is 
being collected by the Atomic Bomb 
Casualty Commission, concerning the 
shielding situation of any particular sur- 
vivor at any distance. It is conceivable 
that the radiation received within a light 
frame house (the most common shielding 
situation) may vary from an amount al- 
most equaling the outside air dose to one 
equal to the outside air dose attenuated 
by perhaps a factor of two, depending on 
the position of the person in the house. 

In determining the relationship of 
radiation exposure to the incidence of 
leukemia, such detailed data must be 
examined not only for each leukemic 
survivor but also for enough of the popu- 
lation at risk to permit calculation of 
statistically significant incidence rates. 
Until this information becomes avail- 
able from the dosimetry program, it is 
premature to attempt precise quantita- 
tion of dose-effect relationships in radia- 
tion leukemogenesis on the basis of the 
Hiroshima and Nagasaki radiation-ex- 
posed populations (8). 

Nret WA.p* 
Atomic Bomb Casualty Commission, 
Hiroshima, Japan 
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Stimulating Action of Soluble 

Antigen-Antibody Complexes on 

Normal Guinea-Pig Smooth Muscle 

During the course of a study on the dis- 
appearance of soluble antigen-antibody 
complexes in rabbits, it was observed 
that normal rabbits exhibited moderate- 
to-severe shock following the intravenous 
injection of solutions containing soluble 
antigen-antibody complexes prepared by 
dissolving precipitates in excess antigen. 
The significance of these observations 
was not fully appreciated until Germuth 
and McKinnon (1) reported their work 
on the production of shock in guinea 
pigs following the injection of soluble 
antigen-antibody complexes formed in 
excess antigen. 

In view of these findings, the investi- 
gation described in this report (2) was 
made to determine the effect of such 
soluble complexes on isolated strips of 
smooth muscle from the intestine of nor- 
mal guinea pigs. The Schultz-Dale tech- 
nique of in vitro tissue anaphylaxis pro- 
vides a more sensitive measure of the 
irritability of soluble antigen-antibody 
complexes than other techniques, and it 
was thought that this technique might 
indicate whether nontoxic soluble com- 
plexes could be obtained that would per- 
mit continuation of the in vivo studies 
on the disappearance and fate of soluble 
complexes in rabbits. 

The antigen used in this study was 
recrystallized bovine serum albumin 
(BSA) (3). A pool of antiserum was 
obtained from rabbits following 12 intra- 
venous injections (of 10 mg each) given 
over a period of about 4 weeks. Quan- 
titative precipitin curves were obtained 
by the method described by Lanni and 
Campbell (4). Each tube contained 3 
ml of the antigen dilution and 3 ml of 
undiluted antiserum. The diluent used 

was saline-borate buffer (pH 8.4; n= 
0.006 borate and »=0.16 NaCl). After 
the tubes had been kept 48 hours at 
4°C, they were centrifuged for 45 min- 
utes at 3000 rev/min (1600 g) in a re- 
frigerated centrifuge, and the clear su- 
pernates were decanted into a separate 
set of tubes. The precipitates were 
washed and then analyzed for total ni- 
trogen by Nesslerization (4). The guinea 
pigs used for this work were normal non- 
sensitized animals, each weighing be- 
tween 400-500 g. Each animal was 
killed by a blow on the head, and 30 to 
40 cm of the lower portion of the small 
intestine was carefully removed and kept 
moistened at all times with warm modi- 
fied Tyrode solution (5). The intestinal 
contents were carefully removed by flush- 
ing the intestine with three or four 25-ml 
portions of fresh Tyrode solution. 

Each supernate was tested, by the 
method of Campbell and McCasland 
(6), on fresh duplicate strips of guinea- 
pig ileum (3 to 4 cm in length) from 
two different animals. The strips were 
immersed in a 120-ml muscle bath con- 
taining Tyrode solution at 37°C, and a 
stream of O, (90 percent) plus CO, 
(10 percent) was used to aerate and stir 
the bath. The experimental procedure 
was to allow the muscle strips to equili- 
brate in the bath for 15 minutes, add 2 
ml of the supernate to be tested, and 
record the subsequent contraction of the 
muscle strip for a 10-minute period. 
Five micrograms of histamine was then 
added to the bath as a means of obtain- 
ing a value for maximal contraction. 
The stimulating effect of soluble com- 
plex was expressed as a percentage of 
the maximal contraction obtained with 
histamine, 

Control tests were made with solutions 
containing only antiserum or normal rab- 
bit serums, varying in amounts from 0.08 
to 3.64 times the amount of protein in 
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Fig. 1. Relationship between the precipi- 
tin curve (open circles) and smooth- 
muscle contraction (closed circles). The 
contraction of the guinea-pig ileum is ex- 
pressed as a percentage of the maximal 
response obtained with histamine and is 
the average for six intestinal strips. The 
range is indicated by the vertical lines. 
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Antigen N Total pt 
milliliter of N 
of serum (mg per ml 

(mg) of serum) 

7.3465 0.037 
5.8772 0.037 
2.9386 0.048 
1.4693 0.048 
0.7347 0.135 
0.4898 0.346 
0.3673 0.500 
0.2939 0.663 
0.1959 0.867 
0.1469 0.982 
0.0735 0.750 
0.0368 0.515 
0.0184 0.263 
0.0092 0.140 
0.0046 0.067 
0.0023 0.037 
0.0012 0.020 

Antiserum control 0.00 
Histamine (1.0 pg) 
1% NaCl 

Table 1. Effect of BSA-anti-BSA supernates on smooth muscle of guinea pig. 

Tests on supernates 

in Schultz-Dale Skin 

antibody (% of max.)* reaction 

Antigen 3 +4 

Antigen 8 + 

Antigen 93 +4 

Antigen 46 +4 

Antigen 63 ro 

Antigen 43 +4 

Antigen 19 raw 

Antigen 19 + 

Antigen it + 

Antigen 9 + 

Antibody 7 + 

Antibody 8 4 

Antibody 0 + 

Antibody 0 + 

Antibody 0 * 

Antibody 0 rs 

Antibody 0 rs 

Antibody 0 ue 
100 +++ 

* Based on the reaction to 5 wg of histamine as 100 percent. The values shown are the average for six 
strips of ileum. 

the supernatant solutions. Control tests 
were also made on bovine serum albumin 
solutions alone and on mixtures of bovine 
serum albumin and normal serum. In 
no instance did these control systems 
cause any smooth-muscle contraction. 
The supernates were also tested for their 
skin reactivity by intradermal injection 
into the skin of normal guinea pigs 
which had previously received an intra- 
venous injection of Evans blue (Table 
Ly. 
The data (Fig. 1) showed that the 

principal activity of the supernates oc- 
curred in the range of slight-to-moder- 
ate antigen excess. The stimulating 
action rapidly decreased to zero in anti- 
body excess and nearly so in extreme 
antigen excess. It was noted that there 
was a time lag of from 30 to 90 seconds 
between the addition of the test solution 
and the contraction of the muscle. This 
lag was much greater than that ordinar- 
ily seen with histamine or when antigen 
is added to sensitized tissue, and this sug- 
gests that a different mechanism may be 
involved. All tissues which were allowed 
to react to an initial exposure of super- 
nate, and which were then washed and 
exposed again, failed to contract; this 
is suggestive of an immune reaction. This 
of course is similar to typical desensiti- 
zation of muscle from a sensitized ani- 
mal in that the muscle becomes refrac- 
tory to antigen after the primary 
exposure. Further studies must be made 
before the real significance of soluble 
antigen-antibody complexes in hypersen- 
sitivity reactions is understood. For ex- 
ample, the problem arises whether solu- 
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ble complexes in excess antibody (that 
is, toxin-antitoxin systems) would give 
reactions, and whether the failure to ob- 
tain reactions in cases of extreme antigen 
excess is due to an inhibitory effect of 
free antigen or to the nature of the com- 
plexes (see Singer and Campbell, 7). 
The same reaction can be obtained with 
soluble complexes formed by dissolving 
carefully washed precipitates in excess 
antigen. However, no study has been 
made of solubilized precipitates formed 
in a decomplemented serum. 

Ionatius L. TRAPANI 
Justine S. Garvey 
Dan H. CAMPBELL 

Division of Chemistry and Chemical 
Engineering, California Institute 
of Technology, Pasadena 
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N-Terminal Amino Acid and Lipid 

Composition of Lipoproteins 

from Chyle and Plasma 

One of the major theories of fat trans- 
port is that lipoproteins rich in triglycer- 
ides (S,; 20-400 and chylomicrons) are 
transformed into higher density lipopro- 
teins by the successive removal of tri- 
glycerides (1). Two primary problems 
arising from this hypothesis are the rela- 
tionships between two of the major 
classes of lipoproteins found in human 
plasma [D, 1.006-1.063 (S, 0-20) and 
D, 1.063-1.21 (HDL)] to each other and 
to the lipoproteins of density less than 
1.006 which appear to be the principal 
vehicles for triglyceride transport. If any 
classes of lipoproteins are interconverti- 
ble then they must contain identical pro- 
tein moieties and differ only by reason of 
their lipid constituents. The amino acid 
end group analyses of Avigan et al. (2) 
and Shore (3) and studies utilizing la- 
beled lipoproteins have demonstrated 
conclusively that the predominant com- 
ponents of two classes, D, 1.019-1.063 
and D, 1.063-1.21 are not interconverti- 
ble. These results exclude the possibility 
that all of the lipoproteins of human 
plasma represent a continuous spectrum 
containing a common protein. However, 
the relationship of these lipoproteins to 
those having densities less than 1.006 
(chylomicrons and S, 20-400) has not 
been reported. 

This paper contains the results of 
N-terminal amino acid analyses of the 
protein moieties of the complete spec- 
trum of lipoproteins from the chylomi- 
crons of chyle to the highest density lipo- 
proteins (D, 1.063-1.21) in plasma. 

Chylomicrons from chyle were ob- 
tained from a patient with a chylothorax 
associated with Hodgkins disease. Frac- 
tions I, II, and III (Fig. 1) were ob- 
tained from three separate patients with 
idiopathic hyperlipemia. Fractions IV, 
V, VI, and VII were obtained from the 
plasma of blood bank donors at the Na- 
tional Institutes of Health. 

Chylomicrons from chyle and plasma 
(fraction I) were isolated by layering the 
chyle or plasma under saline at density 
1.006 and centrifuging at 50,000 g for 
30 minutes in the Spinco 21 rotor. The 
packed chylomicrons were then sus- 
pended in 30 percent sucrose and layered 
under 10 volumes of 0.055M phosphate, 
pH 7.0, and recentrifuged at 50,000 g 
for 30 minutes. This process was repeated 
up to eight times until a constant pro- 
tein concentration was obtained. After 
removal of the chylomicrons, the plasma 
was centrifuged at density 1.006 for 24 
hours at 80,000 to 90,000 g. The packed 
yellow material (fraction II) at the top 
of the tube was suspended in 30 percent 
sucrose and layered under 0.055M phos- 
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Fig. 1. N-Terminal amino acid and lipid composition of lipoproteins from chyle and 
plasma. Identical results were obtained from two patients in fraction III. The DNP 
aspartic acid recovery in fraction VII indicated a minimum molecular weight of 54,000. 
For dog plasma the same fraction contained only N-terminal aspartic acid with a recov- 
ery indicating a minimum molecular weight of 46,000 (73). 

phate, pH 7.0, and recentrifuged. This 
process was repeated until constant pro- 
tein concentration was achieved. After 
removal of fraction II, the soluble lipo- 
proteins which floated were further 
washed to obtain fractions III and IV. 
The techniques of isolation of fractions 
V, VI and VII were essentially those de- 
scribed by Havel et al. (4) and represent 
lipoproteins that floated at densities 
1.019, 1.063, and 1.21, respectively. 

The lipid and protein content of each 
fraction was obtained according to the 
procedures used by Bragdon et al. (5) 
and was utilized in conjunction with 
data published by Oncley et al. (6) to 
approximate the range of S, classes rep- 
resented by each fraction. Fraction III 
corresponds roughly to S;, 40-100, frac- 
tion IV to S, 20-50, fraction V to S, 
10-17, fraction VI to S, 3-8, and frac- 
tion VII to the high density classes de- 
scribed by Gofman et al. (7). 

The lipoproteins were freed of lipid 
by extraction with chloroform—methanol 
(2:1) and further extracted with alco- 
hol, alcohol-acetone, and ether. The pro- 
tein was reacted with dinitrofluoroben- 
zene and then hydrolyzed. The DNP 
amino acids were chromatographed and 
measured quantitatively according to the 
procedure of Levy (8). The chromato- 
graphic procedure of Blackburn and 
Lowther (9) was used for final identifi- 
cation of the DNP amino acids, The cor- 
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rection factors used for losses during 
hydrolysis were those of Porter (10). 

The results presented in Fig. 1 indi- 
cate that while N-terminal threonine and 
serine appear in all the fractions, they 
are the predominant N-terminal amino 
acids in fractions I to IV, the major car- 
riers of triglyceride in plasma. N-Ter- 
minal aspartic acid appears in these frac- 
tions as well as in fraction VII, although 
the presence of N-terminal aspartic acid 
in all of these fractions, of course, does 
not necessarily mean that the proteins 
containing the aspartic acid are identical 
(11). N-Terminal glutamic acid, how- 
ever, appears to be present only in frac- 
tions III to VI. It therefore is extremely 
unlikely that the chyle and plasma chylo- 
microns and the bulk of the other lipo- 
proteins of density less than 1.006 are 
“convertible” to the major lipoprotein of 
D 1,.006-1.063, Furthermore, the results 
indicate that the very low density lipo- 
proteins, whose primary distinguishing 
feature is the high percentage of trigly- 
ceride, represent a group of proteins with 
N-terminal serine, threonine, and aspartic 
acid. 

Since the proteins containing N-ter- 
minal serine, threonine, and aspartic acid 
do not appear to have any stoichiomet- 
ric relationship to one another, it must 
be concluded that these proteins are not 
part of a molecular unit but are distinct 
entities. Obviously no functional role can 

be assigned to any one of these proteins 
until they are isolated and studied sepa- 
rately although it would appear that one 
or more of them must be intimately as- 
sociated with the transport of trigly- 
ceride. 

Any concept concerning lipid transport 
in plasma must be based on a study of 
the metabolism of the individual proteins 
as well as the lipid moieties, since each 
protein may have a specific role in the 
metabolism of lipids. It is also apparent 
that the methods presently used for the 
isolation of plasma lipoproteins are not 
adequate for isolating homogeneous lipo- 
proteins. New methods for their purifi- 
cation are now being developed in this 
laboratory to facilitate further studies 
of the metabolic and structural proper- 
ties of plasma lipoproteins (12). 

Martin RopBEL 
Laboratory of Cellular Physiology and 
Metabolism, National Heart 
Institute, Bethesda, Maryland 
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Yellow Acid-Cation 

Complexes in Lake Water 

Recent studies of the yellow materials 
present in natural waters and commonly 
called humins or tannins (/) have shown 
that these materials consist of ultraviolet 
fluorescing dicarboxylic hydroxy aliphatic 
organic acids of molecular weight ap- 
proximately 450, They are probably un- 
saturated and are apparently non-nitroge- 
nous, containing only carbon, hydrogen, 
and oxygen. These acids are present in 
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quantities that, for lakes, are remarkably 
large (at least 5 mg/lit in Linsley Pond, 
a small, but not highly colored, lake in 
Connecticut) and, aside from their col- 
oring role and consequent effects on light 
absorption, are important in that they 
stimulate the growth of certain limnetic 
algae. In addition, they may be important 
chelating agents and, in fact, are capable 
of keeping iron in a nonprecipitable state 
at a pH as high as 9.5 for at least several 
weeks. 

The problem of determining the num- 
ber of yellow substances involved is not 
an easy one. For example, in Fig. 1, A 
is a photograph, made by ultraviolet 
light, of a paper chromatogram of an 
80 percent ethanol extract of dried resi- 
due from the water of Zoar Lake, Con- 
necticut; it shows results typical of those 
obtained from Connecticut lakes. (The 
solvent consisted of water, tertiary amyl 
alcohol, pyridine, and diethylamine, 
(25:25:25:1). The paper was Whatman 
No. 3.) Figure 1 B is a similarly run 
chromatogram of material from Panther 
Lake, Washington; it also shows region- ’ 
ally typical results. The two patterns 
consist of several zones and are very 
similar even though the lakes are sepa- 
rated by a distance of about 3000 miles. 

Several possible explanations are ap- 
parent: (i) The chromatographic zones 
may represent a series of different acids, 
all of which are common to all of the 
lakes examined; (ii) the zones may rep- 
resent dimers, trimers, or polymers of a 
small number (possibly one) of acids; 
(iii) the zones may represent different 
salts or complexes of one or more acids. 
On the basis of infrared spectra of eluted 
zones, and perhaps even on the basis of 
probability, the first possibility seems to 
be unlikely. The second may be true, es- 
pecially in the light of the free hydroxyl 
groups, but is difficult to test. The third, 
or salt hypothesis, can be checked. 
To test this hypothesis, advantage was 

taken of the fact that the materials, being 
acidic, are extractable from acidified 
lake water concentrates with ethyl ace- 
tate. Paper chromatograms of such ex- 
tracts show two rather blurred zones of 
high R, but otherwise have little detail 
(Fig. 1 C). However, if the preparation 
is mixed, before chromatography, with 
a solution of the salts of Ca, Mg, Na, K, 
and Fe, the story is quite different (Fig. 
1 D). The two fast-running areas are 
present as before, but now the similar- 
ity to A and B is striking, Here, then, is 
a possible explanation for the chroma- 
tographic similarity of lakes, since the 
ions used a: uniformly present. 

Further e:reriments with single salts 
show that, while the iron apparently has 
no effect, the zone at the origin (extreme 
right in Fig. 1) is associated with 
magnesium and appears only in its pres- 
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ence. [On a previous occasion (/), Ca 
alone yielded a weak zone at the origin. 
This result is now believed to have been 
due to contamination with a magnesium 
salt.| The next zone (R, about 0.10) 
appears only with Na, K, or Rb and not 
with Li, Flame photometric analyses of 
individually eluted zones yielded the 
same conclusion. 

An interesting adjunct to these obser- 
vations has come from a study of two 
lakes each of which lacked one of the 
characteristic chromatographic zones. 
One of these is a small pond near Olalla, 
British Columbia; a chromatogram of 
its waters is shown in Fig. 1 E. The zone 
at the origin is absent. When MgCl, (but 
not CaCl,) is added to the ethanol ex- 
tract before running, the zone appears 
(Fig. 1 F). The second lake, Hot Lake, 
is in Washington, and in this case the 
zone at the origin is strong but the sec- 
ond zone is vague or absent (Fig. 1, G). 
Addition to the ethanol extract before 
chromatography, of either NaCl or KCl 
restores this zone (Fig. 1 H). Thus, the 
earlier results linking certain zones with 
specific ions are confirmed. 

It might therefore be expected that 
Olalla Pond would be deficient in Mg 
and Hot Lake low in Na and K. How- 
ever, Olalla Pond contains, in addition 
to 30 mg of Na per liter, 7 mg of Mg 
per liter; and Hot Lake, which occupies 
the excavation of an old epsom salt mine 
and, in consequence, has about 14,000 
mg of Mg per liter, also has 4500 mg of 
Na per liter and 640 mg of K per liter. 
This might suggest that the Na/Mg 
ratio is important in determining the 
chromatographic pattern, since Olalla 
Pond has a ratio of 4.3 compared to 0.32 
for Hot Lake; but in spite of the encour- 
aging fact that the two other Washing- 
ton lakes that lack the “magnesium” zone 
—Soap Lake and Blue Lake—had ratios 

Fig. 1. Paper chromato- 
grams of treated and un- 
treated samples of lake 
water. Direction of solvent 
flow was from right to left. 
The appearance of the 
chromatograms results from 
their being photographed 
by ultraviolet light (see 
text for explanation of in- 
dividual zones). 

of 680 and 3.5 respectively, two more 
lakes had ratios of 5 and 10, respectively, 
and each had a strong zone at the origin. 
Thus, it was necessary to find another 
explanation. 

With regard to the three lakes that 
lack the zone at the origin, the only 
unique factor was their high pH, which 
was above 8.4 in each case. (The pH of 
all of the other lakes studied was be- 
tween 6.9 and 8.2.) That these three 
lakes still contained appreciable amounts 
of magnesium precluded the possibility 
that the absence of the “magnesium 
zone” was due to the precipitation of 
the metal as the hydroxide. Rather, it is 
more likely that the magnesium “salt” 
either does not form or that it dissoci- 
ates at the higher pH, or that it becomes 
destroyed during evaporation, even 
though evaporation is carried out under 
vacuum, 

To check on these possibilities, water 
from Vaseaux Lake, British Columbia, 
(pH 8.2, zone at origin present) was 
raised to pH 9.7 with Na,CO, and, 
after filtering, was evaporated in the 
usual way and separated by chromatog- 
raphy. The zone at the origin was absent. 
A similar sample was acidified with HCl 
after it had been applied to the starting 
line on the paper. In this case the zone 
appeared, although it was reduced in in- 
tensity. 

Similarly, a sample of water from 
Olalla Pond (pH 8.4, zone at origin ab- 
sent), acidified just before running, 
showed a weak zone. Furthermore it was 
shown that the presence or absence of 
the zone is not due to its being reversibly 
decolorized and recolorized by alkali and 
acid, respectively. The second zone was 
in no way affected by these procedures. 
Thus, it seems as though the formation 
of the magnesium “salt” is favored by a 
low pH, or, as in the case of the addition 



of MgCl, to water from Olalla Pond, 
by a high concentration of Mg. The re- 
duction, as in Hot Lake, of the second 
zone or sodium “salt” in the presence of 
a very high concentration of magnesium 
is possibly due to competition for at- 
tachment sites by the ions. 

Lakes, then, have a reasonably uni- 
form complement of organic “salts” or 
perhaps “complexes,” the uniformity 
resting largely on the inorganic ions com- 
mon to all. High pH values or a very 
high concentration of a single ion may 
modify the pattern. That the’ yellow 
acids are intimately associated with the 
ionic metabolism of lakes is clear. In 
addition to the connection of these acids 
with the major ions, preliminary studies 
have shown possible involvement with 
such less abundant, but biologically im- 
portant, ions as cobalt, iron, manganese, 
copper, and zinc. 

JosepH SHAPIRO 
Department of Zoology, 
University of Washington, Seattle 
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Effect of Iproniazid on 

Brain Levels of 

Norepinephrine and Serotonin 

Iproniazid (1-isonicotinyl-2-isopropyl- 
hydrazine; Marsilid) was originally in- 
troduced as a drug for the treatment of 
tuberculosis, but was soon found to in- 
duce signs of central stimulation. Recent 
observations (/) indicate that the action 
on the central nervous system may be of 
value in treatment of depressed mental 
conditions. 

Zeller et al. (2) were the first to ob- 
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Fig. 1. Effect of a single large dose of 
iproniazid on serotonin and norepineph- 
rine concentration in rabbit brain stem. 
Iproniazid (100 mg/kg) was injected 
subcutaneously. At various times there- 
after animals were killed by intravenous 
injection of air, and the brain stems were 
analyzed. Each point represents the value 
from a single animal. 
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Fig. 2. Effect of daily doses of iproniazid 
on serotonin and norepinephrine concen- 
tration in rabbit brain stem. Iproniazid 
(25 mg/kg) was injected daily, subcu- 
taneously. Animals were killed at various 
times by an intravenous injection of air, 
and the brain stems were analyzed. Each 
point represents the value from a single 
animal. 

serve that iproniazid inhibits monoamine 
oxidase, an enzyme which can inactivate 
norepinephrine and serotonin, substances 
which may be involved in central regu- 
latory mechanisms (3). In a recent 
paper (4) we have presented evidence 
that monoamine oxidase has a major role 
in the physiologic inactivation of both 
monoamines in the brain. The data pre- 
sented in this report show that repeated 
doses of iproniazid induce a marked rise 
in the brain levels of both norepineph- 
rine and serotonin, together with signs 
of central stimulation. 

Iproniazid (100 mg/kg) was adminis- 
tered subcutaneously to rabbits, and the 
concentrations of norepinephrine and 
serotonin in the brain stem were meas- 
ured at various times by previously de- 
scribed methods (5, 6). As is also re- 
ported by other workers (7, 8), the 
serotonin level increased markedly within 
a few hours after the administration of 
iproniazid. Norepinephrine levels also 
increased, but not as rapidly as those of 
serotonin (Fig. 1). No obvious pharma- 
cological signs were evident. 

Iproniazid was given daily in doses of 
25 mg/kg subcutaneously to another 
group of rabbits. Serotonin and norepi- 
nephrine levels in the brain stem rose 
slowly, reaching about twice the normal 
value in 2 or 3 days (Fig. 2). By the 
third or fourth day a variable degree of 
central excitation was evident. Experi- 
ments in which the daily dose of ipro- 
niazid was 50 mg/kg elicited marked ex- 
citement in the animals on about the 
third day, when serotonin and _ norepi- 
nephrine levels had again risen about 
twofold. With a smaller daily dose of 
iproniazid (10 mg/kg), excitation was 
observed after 4 or 5 days, at which time 

the brain levels of both amines were 
again about twice the normal values. 

Isoniazid (isonicotinylhydrazine), a 
congener of iproniazid, is a poor inhibi- 
tor of amine oxidase. In daily doses of 
50 mg/kg it caused neither a rise in the 
brain concentration of the amines nor 
any obvious pharmacologic effect. On 
the other hand, a-methyl, B-phenylethyl- 
hydrazine (JB 516, Lakeside Labora- 
tories) a potent monoamine oxidase in- 
hibitor of a different chemical series, 
when given daily in doses of 1 mg/kg, 
induced in 3 to 5 days pharmacologic 
effects similar to those seen after ad- 
ministration of iproniazid and raised the 
brain level of the amines about twofold. 

It is not possible to conclude from the 
data given in this report that the central 
stimulatory effects of iproniazid are caus- 
ally related to the increase in brain 
amines. It is noteworthy, however, that 
the administration of large doses of 
3,4-dihydroxyphenylalanine (9), a nor- 
epinephrine precursor, or of 5-hydroxy- 
tryptophan (7), a serotonin precursor, 
causes central excitation which is en- 
hanced by pretreatment with iproniazid. 

SypNEY Spector, Darwin Prockop*, 
ParkHurstT A. SHORE 

BERNARD B. Bropik 
Laboratory of Chemical Pharmacology, 
National Heart Institute, 
Bethesda, Maryland 
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Inhibition of Adrenocortical 

Steroid Secretion by 

A*-Cholestenone 

In the course of studies on A*-cho- 
lestenone as an inhibitor of cholesterol 
biosynthesis it was noted that rats fed 
high doses of the compound developed 
striking (six- to eight-fold) hypertrophy 
of the adrenal glands (1). The effective- 
ness of A‘-cholestenone in depressing 
cholesterol synthesis (1, 2) and the dem- 
onstrated role of cholesterol as an inter- 
mediate in adrenal steroid synthesis (3) 
suggested that the latter might also be 
depressed. By direct measurement of cor- 
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Table 1. Effect of choléstenone on secretion of corticosterone by the rat adrenal. Group 
B was fed 1 percent cholestenone and group A the control ration. 
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Adrenal . 
Body Adrenal vein lar ape aman 

Animal weight weight flow zs 
(g) (mg) (plasma) : ug/mg of 

(ml/min) ug %o g/min gland/min 

Group A 
1 235 11.0 0.041 878 0.36 0.033 
2 273 13.8 0.179 762 1.36 0.099 
3 262 13.0 0.050 1560 0.78 0.060 
+ 225 9.0 0.053 1042 0.55 0.061 

Mean 249 11.7 0.081 1061 0.76 0.063 

Group B 
B-1 212 86.0 0.094 129 0.12 0.0014 
B-2 230 83.0 0.061 152 0.08 0.0011 
B-3 270 39.0 0.056 300 0.17 0.0044 
B-4 212 103.0 0.032 223 0.07 0.0007 

Mean 231 77.8 0.061 201 0.11 0.0019 

ticoids in adrenal vein blood, it has now 
been found that the feeding of choles- 
tenone results in a profound reduction of , 
steroid output by the rat adrenal. 
Male Sprague-Dawley rats were placed 

on a synthetic, cholesterol-free diet to 
which was added 1 percent cholestenone 
by weight (group B, Table 1). Rats in 
a control group (A) were pair-fed with 
the drug-fed rats; they maintained com- 
parable weights. After 43 days, the ani- 
mals in both groups were anesthetized 
with ether and Nembutal and heparin- 
ized, and left-adrenal vein blood was 
collected. The plasma content of corti- 
costerone was determined by a spectro- 
fluorometric method (4). The results 
shown in Table 1 indicate that the 
greatly enlarged glands of the treated 
animals were secreting corticosterone at 
a rate per unit weight of gland which 
was only about 3 percent of that in the 
controls. 

Corticosterone and aldosterone were 
also determined specifically in pooled 
plasma samples from the adrenal vein 
collections by an isotope derivative tech- 
nique (5). The values for corticosterone 
(in micrograms percent) obtained from 
the pooled plasmas by this method were: 
group A 1-2, 720; and group A 3-4, 742. 
The values in the treated animals were 
group B 1-2, 109; and group B 3-4, 192. 
These results were consistent with those 
obtained by the less specific method, 
which may be expected to yield some- 
what higher values. 

The values for aldosterone obtained 
on the same pooled samples were 5.6 and 
6.1 ug percent in the control pairs, and 
4.2 and 3.5 in the treated pairs. These 
data suggest that aldosterone secretion 
is likewise decreased. 

Adrenal vein blood was also obtained 
from rats fed 1 percent cholestenone for 
only 12 days. The treated and control 
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groups each contained 5 rats. The mean 
adrenal weights per unit body weight of 
the treated animals were 1.7 times those 
in the controls. In the treated rats the 
mean plasma corticosterone concentra- 
tion was 57 percent and the output (per 
gram of gland per minute) 22 percent 
of that in the controls. These data in- 
dicate that inhibition of steroid output 
and adrenal hypertrophy both progress 
with continued feeding of cholestenone. 

The general architecture of the hyper- 
trophied adrenal glands from choles- 
tenone-fed animals remains undisturbed, 
and the hypertrophy is limited to the 
cortex. The hypertrophied glands show 
very low concentrations of ascorbic acid 
and of cholesterol (6). On the other 
hand, the relative sterol content is either 
unchanged or slightly elevated, and the 
properties of this nonsaponifiable ma- 
terial suggest that it is largely dihydro- 
cholesterol, known to be a major end- 
product of cholestenone metabolism (7). 

There are several ways in which cho- 
lestenone feeding may be leading to in- 
hibition of adrenal cortical function. (i) 
Cholesterol, known to be at least a po- 
tential precursor of many adrenal ster- 
oids (3), may be actually an obligatory 
precursor. An inhibition of adrenal cho- 
lesterol biosynthesis would then be re- 
flected in an inhibition of steroid syn- 
thesis. (ii) The marked depression of 
serum and of adrenal cholesterol concen- 
trations, due in part to replacement by 
dihydrocholesterol, may deprive the 
adrenal of cholesterol normally trans- 
ported to it via the blood, and of its nor- 
mal reserves of stored cholesterol, for 
use in steroid synthesis. (iii) Choles- 
tenone, or its product dihydrocholesterol, 
may inhibit a reaction or reactions in the 
pathway of steroid synthesis from small 
precursors, even though that pathway 
does not necessarily involve cholesterol 

as an intermediate. The fact that simul- 
taneous feeding of cholesterol partially 
protects rats against the toxic effects of 
cholestenone and limits the adrenal 
changes suggests that one of the first two 
mechanisms is of importance. These re- 
sults emphasize the importance of con- 
sidering the effect upon adrenal function 
of agents designed to lower plasma cho- 
lesterol, particularly through an inhibi- 
tion of cholesterol synthesis. 

The effects of A*-cholestenone upon 
adrenocortical hormone secretion are 
being studied in other species and with 
regard to site of action. The toxicity of 
cholestenone (6) suggests that it will 
have little clinical application for the 
production of adrenocortical inhibition. 
However, these results offer another ap- 
proach not only to the study of adreno- 
cortical inhibitors but to that of the more 
basic mechanisms of hormone synthesis. 
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Respiratory Properties of the 

Hemoglobin of Two Species 

of Diving Birds 

Comparison of the oxygen-hemoglobin 
equilibrium of three species of diving 
mammals (1) with terrestrial mammals 
indicates no significant differences. It 
would be of interest to know whether the 
respiratory properties of the hemoglobin 
of diving birds are essentially identical to 
those of nondiving forms (2). 

Blood was obtained from the heart of 
freshly killed Oidemia deglandi (white- 
winged surf duck) and Aechmophorus 
occidentalis (western grebe). Erythro- 
cytes were washed in an isotonic phos- 
phate buffered Ringer’s solution and 
either used immediately for determina- 
tion of the oxygen equilibrium of eryth- 
rocyte suspensions or washed two more 



times and then hemolyzed in distilled 
water (5 volumes of water to 1 of packed 
red blood cells). Oxygen dissociation 
curves were determined spectrophoto- 
metrically (3). The data consist of per- 
centage of oxyhemoglobin, y, as a func- 
tion of partial pressure of oxygen, . An 
approximately linear relationship is at- 
tained if log [y/(100—y)] is plotted 
against log p. The two constants of the 
Hill equation are obtained from such a 
linear transformation: n, a measure of 
the heme-heme interaction, is the slope; 
Pso) a measure of the oxygen affinity, is 
that value of p at which log [y/(100- 
y)]=0. These two constants have been 
plotted as functions of pH in Fig. 1; each 
pair of values of n and p;. was obtained 

100, r 
Odewia 
Aechmephervs 

50 

— = 
5 
= 

= 
° a” 

10F 

5 

5 6 7 8 7 
pH 

3r 

wow 
N ob 

/ 
/ 

} 5 7 8 : 

Fig. 1. Oxygen affinity and heme-heme 
interaction as functions of pH for the 
hemoglobin of two species of diving birds. 
Solid line, Aechmophorus occidentalis 
(western grebe); broken line, Oidemia 
deglandi (white-winged surf duck). Cir- 
cles, 3 percent hemoglobin solution in po- 
tassium phosphate buffers; I'/2 0.267. 
Crosses, erythrocyte suspensions in isotonic 
sodium phosphate buffered Ringer’s solu- 
tion. Temperature, 24 to 26°C. 
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from an original oxygen dissociation 
curve based on six to eight determina- 
tions. 

Certain biochemical and physiological 
conclusions can be drawn from the in- 
formation given in Fig. 1, which includes 
the first published complete comparison 
of the Bohr effect of a hemoglobin inside 
and outside the red blood cell. 

For hemoglobin of the western grebe, 
the oxygen equilibrium is the same in- 
side and outside the erythrocyte with re- 
gard to the heme-heme interactions and 
their pH dependence. The slight increase 
in fs) in hemoglobin solutions as com- 
pared with erythrocyte suspensions can 
be ascribed to the difference in hemo- 
globin concentration—a dilution effect 
(5). 
The Bohr effect—p,, as a function of 

pH—of these avian hemoglobins basic- 
ally resembles that of horse (6) and rat 
(7) hemoglobin in that the bell-shaped 
curve can be explained on the assump- 
tion of two heme-linked groups. How- 
ever, the reverse Bohr effect (at pH < 6) 
is much more marked in these avian 
hemoglobins; the two heme-linked groups 
are of equal and opposite strength—in 
contrast to the two mammalian hemo- 
globins in which the two heme-linked 
groups are of very unequal strength, a 
fact that has been made use of with re- 
gard to functional structure of the hemo- 
globin molecule (6, 8). 

The magnitude of the heme-heme in- 
teractions and the oxygen affinity at 
physiological pH’s of hemoglobins of 
these diving birds are essentially iden- 
tical to those of the duck (9) and, when 
corrected for temperature, of other birds 
(10). 
The equation 

g= Alog poo/ApH, 

evaluated at pH 7.0 to 7.5, is a useful 
physiological measure of the Bohr effect 
(6). For rat (7) and horse (8) hemo- 
globin, ¢=—0.60; for the ordinary dab- 
bling duck, ¢=— 0.67 (8). For the surf 
duck (see Fig. 1), 6=-0.58; for the 
western grebe, #=-0.45. Hence, the 
Bohr effect is slightly reduced in the surf 
duck as compared with the ordinary 
duck; for the western grebe, the reduc- 
tion is considerably greater. 

Perhaps the most salient point, physio- 
logically, in the evolution of diving birds 
and mammals is the increase in tolerance 
for lactic acid and CO, (10). This toler- 
ance ranges from the respiratory center 
of the brain to—at least for the western 
grebe—the Bohr effect of the hemoglo- 
bin. During diving, such a decrease in 
the Bohr effect, combined with the well- 
known decrease in blood flow through 
the muscles, would prevent a too rapid 
unloading of O,, perhaps effecting a 

saving of that substance for the obliga- 
torily aerobic central nervous system. In 
addition, during diving and the post-div- 
ing acidosis, a large Bohr effect could 
interfere with the O, saturation of blood 
in the lungs, The finding that the Bohr 
effect is more reduced in diving birds 
than in diving mammals (1) may be cor- 
related with the findings of Scholander 
(11) that, during diving, the lactic acid 
of the arterial blood increased relatively 
more in the duck and the penguin than 
in the seal. However, Scholander also 
found that the position of “natural” oxy- 
gen dissociation curves of the seals Hali- 
choerus and Cystophora were shifted 
much less by changes in CO, concentra- 
tion than were in vitro oxygen dissocia- 
tion curves of other mammals— including 
the harbor seal (1). The possibility that 
there is considerable interspecific varia- 
tion in the phylogeny of physiological 
adaptations to diving cannot be neg- 
lected, especially since the evolution of 
diving forms has occurred several sepa- 
rate times in both birds and mammals. 

CrypeE MAnwe* 
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THE NEW 

MEDICAL & LABORATORY 

MICROSCOPE Ss rm 

Leitz sets a new standard in introducing this 
general purpose microscope for student and 
laboratory use. The SM model embodies the 
advances of design and craftsmanship that only 
100 years of microscope experience can provide. 
It combines solid construction and operational 
ease with true accuracy and precision. The 
Leitz MEDICAL & LABORATORY MICROSCOPE SM 
is the ideal microscope for the laboratory. 
Among its outstanding features are: 

© Famous Leitz ball-bearing, single knob, dual 
focusing control, combines fine and coarse 
focusing 
¢ Handsome design, solid and dependable 
construction 
¢ Flat-surfaced stand of corrosion-resistant light 
alloy 
¢ May be used turned away from observer for 
easy accessibility to slide 
e Instant-locking device changes tubes (inclined 
or straight monocular or binocular) in a one-step 
operation 

A TYPICAL COMBINATION OF ACCESSORIES 
MEDICAL & LABORATORY MICROSCOPE SM, with 
inclined monocular tube, mechanical stage; two-lens 
condenser with swing-out upper element and iris 
diaphragm; quadruple nosepiece; mirror and fork; 
carrying case. With optical outfit consisting of 
achromats 3.5x, 10x, 45x, and 100x—oil 6x and 
Re ACK Ch 6S eect dccccestaes $407.50 

¢ Variety of object stages to choose from 
¢ Removable mirror interchanges with attach- 
able illuminators 
¢ Retractable spring-loaded mounts on high- 
powered objectives provide positive protection 
against damage to slide or front lens. 
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Letters 

Plan for Producing 

Significant Research 

The appearance of man-made moons, 
shot up from the U.S.S.R., dramatically 
highlights the problem of the develop- 
ment of new knowledge in the United 
States. The situation can be summed up 
with the statement that the professional, 
as a rule, beats the amateur. In the mod- 
ern sense, we have neither positions nor 
institutions whose primary task is to de- 

velop new knowledge. Thus, we have no 
professional science. We have a fairly 
good training program for developing 
scientists, but, after they have been 
trained, we have no positions for them 
as creative scientists. They are either em- 
ployed by industry to develop commer- 
cial products or in medical institutions 
to find a cure for some disease, or they 
may obtain a teaching position at some 
university. In all these places creative re- 
search occupies a secondary role. The 
net return of fundamental knowledge 
compared to the talent invested is insig- 
nificant. 

Ph Pee — 

Automatic 

Here is a new automatic instrument 
that not only shows the weight in- 
stantaneously, but records weight 
changes for short or long periods on an 
11-inch chart. Whenever the recorder 
pen approaches either edge of the chart, 
the weights are automatically added or 
subtracted, as required, in 100 milli- 
gram increments. 

This instrument is excellent for ther- 
mogravimetric analysis . . . new studies 
of evaporation, oxidation, decomposi- 
tion, absorption, sedimentation . . . or 
simply drying to constant weight. Sam- 
ples can be placed on the balance pan 
or suspended in a controlled environ- 
ment, above or below the balance. For 
the complete story, write for bulletin 
S-158. 

NEW FIELDS OF RESEARCH 

AND CONTROL! 

OWT ak we 

Ainsworth RECORDING ANALYTICAL 

BALANCE 

e@ CAPACITY: 200 Grams 
e DIRECT INDICATING RANGE: 

—5 to+ 105 Mg. on 11-Inch Chart 
e RANGE OF AUTOMATICALLY 
CONTROLLED WEIGHTS: 0 to 4 
Grams 

e@ SENSIBILITY RECIPROCAL: 1 Mg. 
(1 Division on Chart — 0.1”) : 

e@ READABILITY: 0.1 Mg. (by esti- 
mation) 

e REPRODUCIBILITY: Better than 
+0.1M 

@ OVERALL ACCURACY: Over 4 
gm Automatic Range is +0.2 

g. 

B-1258 Ainsworth Automatic Recording Analytical Balance—complete with recorder, 
ballast weighs, switch weights, test weight, an extra 120-foot roll of chart paper, 
and instructions, for 115 volt, 60 cycle, AC operation. Price ........ 

aoparatus 
instruments 
chemicals 
glassware 

$3,690.00 

SCIENTIFIC GLASS 

APPARATUS CO., INC. 

BLOOMFIELD, NEW JERSEY 

Until recently, this method worked, 
but the development of the professional 
scientist in the Soviet Union, placed in 
institutions whose primary object is to 
develop new knowledge, renders our 
present method as obsolete as was the 
bow and arrow when gunpowder was in- 
vented and applied to warfare. 

Historically, there has been one exam- 
ple of a professional science organization 
in the United States, established by 
private funds. In 1902 the Rockefeller In- 
stitute for Medical Research was organ- 
ized for the development of new knowl- 
edge. In the next few years, about twelve 
key men were employed to search for 
new knowledge in the medical area. Each 
one of these men had an appropriate 
number of associates, assistants, and tech- 
nical services; the administration’s role 
was to create psychological and physical 
conditions which would stimulate the 
development of new knowledge. The sal- 
aries paid these men were ample to pro- 
vide a high standard of living. The ac- 
complishments of these few men, during 
25 years of operation under this system, 
changed medical history throughout the 
world. To cite a few examples: D. D. 
van Slyke, practically singlehanded, cre- 
ated the science of clinical chemistry 
which is now an integral part of medi- 
cine and has saved innumerable lives. 
Karl Landsteiner established the knowl- 
edge of blood-groups and immunochem- 
istry. This laid the foundation for blood 
transfusions and a better understanding 
of vaccination. The indications are that 
this fundamental work will continue to 
serve as a reservoir for other practical 
applications. Alexis Carrel contributed 
significantly to the field of tissue culture, 
from which an untold number of discov- 
eries were derived; the Salk vaccine is 
based on this knowledge. P. A. Levene, 
a giant intellect, elucidated the structure 
of nucleic acid, which is the basic unit 
of heredity and viruses and which is in- 
volved in the synthesis of proteins. J. 
Loeb laid a better foundation for the 
understanding of proteins, which are the 
key materials of life. 

Later, this program became diluted 
by a departure from the original princi- 
ples, resulting in a lowered production 
of basic knowledge, and thus this scien- 
tific institution, although still outstand- 
ing, no longer serves as an example of 
an ideal professional scientific organiza- 
tion, This example serves to illustrate, 
however, that science on a professional 
basis in a free society will be highly crea- 
tive. 

The proposal which I have in mind is 
to establish productive scientific study 
organized around a relatively small num- 
ber of unusually gifted investigators— 
about a hundred of them in each of ten 
new institutions covering various branches 
of knowledge. Each one of these scientists 
should have an appropriate number of 
assistants and, in addition, should have 

SCIENCE, VOL. 127 



; GLASS ABSORPTION 

: CELLS = "\° KLETT 1e b 
e y 

n- 
on 

by 
n- 

m WISHING ... for one dependable 
vl- 

® 
| f h biochemical ve source for research biochemicals ? 

ch Let NUTRITIONAL BIOCHEMICALS CORPORATION be the one 
ate answer to all your problems of quality, service, and economy 
oh- in the biochemical field. 

ole @ OVER 225 AMINO ACIDS @ OVER 200 NUCLEOPROTEINS, 
cal @ OVER 90 PEPTIDES PURINES, PYRIMIDINES 
the @ MISCELLANEOUS @ STEROID HORMONES 
sal- BIOCHEMICALS @ BIOLOGICAL SALT a @ VITAMINS MIXTURES 
| @ ENZYMES © BIOLOGICAL TEST 
ac- @ GROWTH FACTORS MATERIALS 

ing Makers of Complete Electrophoresus Apparatus 
em, 
fi SCIENTIFIC APPARATUS 
the Klett-Summerson Photoelectric Colorimeters— 
D. pag Seem — Nephelometers — Fluorimeters— 

io-Colorimeters — C t — Glass Stand- 
cre- ards—Klett aa. sg . = NUTRITIONAL 
stry BIOCHEMICALS 
edi- CORPORATION 

bec Klett Manufacturing Co. 21010 Miles Avenue .. . Cleveland 28, Obio Nes Gea 
ywl- 179 East 87 Street, New York, New York Feb. 1958 
ont: Over 2100 Items 

Write Dept. 102 
00d 
ding , 

that BIND °EM... 
e to 

. 9 tical 
pe and you'll IF YOU WORK WITH 

6 

: find them! HIGH VACUUM COV- 

wi AVOID...FUSSING TIME : 
ene, ° le i . TINKERING TIME * ONE SOURCE FOR 

unit creamed Dininens aaa wi 8 aa 
s in- ae > COMPONENTS 
S. bY Satisfactory design and profitable opera- - Baffles 

tion of high vacuum equipment require , Cold traps 
- the specialized knowledge and components. , Connectors 

the Even if you’re already a vacuum expert, « Filters 
e Ui you can avoid lengthy study, jous * Gaskets 

calculations, and costly pitfalls by asking * *Gauges 
for the assistance of NRC vacuum $ ‘Leak detectors 

luted specialists. That’s the quick, sure, no- , Seals 
| cost way to assure that you benefit from . “Valves 

rincl the lessons learned in thousands of « 
ction vacuum installations. + PUMPS 
i NRC Equipment Corporation is your $ “*Diffusion 
c1en- m ‘ one convenient source for service-proved . *Mechanical 
tand- Keep your copies of SCIENCE always available for a, ae, = systems + oe ag 
le of quick, easy reference in this attractive, practical service, PLUS technical help in selecting * EQUIPMENT 
niza- binder. Simply snap the magazine in or out in a few a ee ee. | ee 
trate, seconds—no punching or mutilating. It opens FLAT Write us today. : 
ional —for easy reference and readability. Studily con- ye Ps, : “Crystal pullers 
crea- structed—holds 26 issues. * | systems 

:  ‘simpregnators 
ind is This beautiful maroon buckram binder stamped in Re ae > Freeze Driers 
study gold leaf will make a fine addition to your library. EQUIPMENT ; 
num- Only $3.25 postpaid; add 50¢ for orders outside CORPORATION a 
‘ors— U.S.A. (Personal check or money order, please.) a ; **New literature 
sf ten & N ‘ f i xtr ’ ; ° under preparation 
nches ame of owner, 75¢ extra; yoor Or issue, 50¢ eat ab A Subsidiary of National Research Corporation 
tial Dept. 25-R, CHARLEMONT ST., NEWTON, MASS. 

yer of e 1515 Massachusetts Ave., NW, 

have Cl E N C E Washington 5, D.C. 

IL. 127 28 MARCH 1958 709 



immediate access to various technical 
services, such as libraries and glass-blow- 
ers’ and toolmakers’ workshops, and an 
administration whose purpose is the main- 
tenance of conditions under which the 
search for knowledge functions most 
effectively. 

The key scientists should possess mini- 
mum qualifications, such as extremely 
high intellectual capacity, proven talent, 
and first-rate training. They should each 
receive a salary of $40,000 a year or 
more, commensurate with the impor- 
tance of their work to the nation, so that 
they could be drawn from any field of 
activity, including industry, and so that 
continuity of effort could be assured. 

Such a development would be a tangi- 
ble sign, for every gifted young man and 
woman in this country, that the develop- 
ment of new knowledge pays off. This 
would provide an incentive for our youth 
to undertake the study of science as a 
career. There would be an overflow of 
gifted, well-trained investigators, assur- 
ing qualified personnel for industry, the 
teaching profession, and project-solving 
teams (in such fields as missiles and can- 
cer, for example). 

I believe that such development in our 
scientific setup would have a snow-ball- 
ing effect, resulting in reforms in our 
educational system, since, once it is real- 
ized that there are places to go to in 
science with self-respect and good pay, 
it will be seen that there is a good reason 
for undertaking such training and main- 
taining such activity. 

The introduction of a program of pro- 
fessional scientists functioning in insti- 
tutions whose primary objective is to de- 
velop new knowledge is suggested for 
three reasons: (i) to provide new knowl- 
edge at a faster rate; (ii) to reinforce our 
existing facilities for the development of 
knowledge, both in industry and at the 
universities; (iii) to inspire our youth to 
engage in science as a career. Our pres- 
ent universities and industrial develop- 
ment methods are essentially sound and 
should be kept intact, and, in fact, they 
will be reinforced by the stimulus of new 
knowledge from such professional scien- 
tists, just as they will, in turn, stimulate 
these scientists. The universities and in- 
dustry have done a good job and will do 
an even better job, once we have proper 
scientific activities that feed new solu- 
tions into existing areas of research and 
create new projects. 

The value of such a program of pro- 
fessional science for the United States 
would be that, when the Russians shoot 
up a sputnik, instead of merely imitat- 
ing this accomplishment, we would be in 
a position to make their accomplishments 
obsolete. For example, a better under- 
standing of gravity, or of social psychol- 
ogy, could render the threat of the sput- 
niks obsolete. In peace, a foundation for 
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better living and health would be cre- 
ated, 

The introduction of such a program of 
professional science under the leadership 
of the gifted of the nation, under condi- 
tions that will promote more rapid ex- 
ploration of new knowledge, would be a 
test of the flexibility of our system and is, 
in my opinion, essential for the protec- 
tion and further evolution of the way of 
life we all hold so dear. 

ALBERT E. SoBEL 
Jewish Hospital of Brooklyn, 
Brooklyn, New York 

The Maser 

With reference to the statement in 
the article “The maser” by W. H. Culver 
[Science 126, 810 (1957)] that appar- 
ently only in the microwave region of the 
spectrum can the necessary require- 
ments for maser operation be met, it 
may be noted that a proposal for a solid- 
state radio-frequency maser was made by 
J. Itoh in the Journal of the Physical 
Society of Japan (September 1957). 

NorMAN RABBINER 
Belmar, New Jersey 

Electronic Extension of Optical 

Observation Techniques 

Two articles printed in the special 
Instrument Issue [Science 126 (25 Oct. 
1957)] present interesting complemen- 
tary approaches to the electronic exten- 
sion of optical observation techniques. 
Quite interesting, also, is the apparent 
lack of communication between the ad- 
herents of the two methods. We refer 
to the articles “Ultraviolet television 
color-translating microscope,” by V. K. 
Zworykin and F, L, Hatke, (p. 805) and 
“Automatic particle and bacterial colony 
counter,” by H. P. Mansberg (p. 823). 

In both techniques, the optical image 
is decomposed through scanning in order 
to provide a conventional electronic sig- 
nal—a voltage which varies as a func- 
tion of time. Two choices for accom- 
plishing this are available. In system A 
the illumination on the subject is con- 
tinuous and undirected during the scan- 
ning time. The signal is “read off” the 
photosensitive element in the camera’s 
image plane as this is scanned by an 
electron beam. In system B the illumi- 
nating system and the photosensitive re- 
ceptors are interchanged. The light 
comes from a “flying spot” which scans 
across the face of a cathode ray tube; 
this is imaged onto the object, and 
transmitted or reflected light is picked 
up by suitably placed photomultiplier 
tubes. The photomultipliers are con- 
tinuously active during the scan time. 

The interesting and disturbing situa- 
tion to which we call attention is the 
following. Although method B can be 
used in microscopy and has indeed been 
so adapted by Montgomery, Roberts, 
and Bonner [Nature 177, 1172 (1956)] 
in Great Britain and in this country, 
this fact is not alluded to by Zworykin 
and Hatke in their article. Similarly, 
method A could be used in particle 
counting and sizing—but the possibility 
is not referred to by Mansberg in his 
article. Both methods of image transla- 
tion are used in commercial television— 
no doubt this complicates the issue 
through introduction of legal points and 
competitive business practices. But it 
seems safe to say that both systems A and 
B have merit and promise to be quite 
useful in wide areas of instrumentation 
and scientific research. 

Is it possible that, in the situation 
cited, the groups involved were not 
aware of each other’s work? Regardless — 
of the answer, the general problem may 
not be dismissed. This is because it is a 
general problem. The fact that the prac- 
titioners of a method A avoid reference 
to the work of those who use a method B 
is but one example of a widespread 
tendency. Free scientific inquiry is being 
threatened with suffocation in other 
areas as well. No doubt other readers 
are familiar with current examples, even 
in areas which are vital to our national 
defense. 

As users (for research purposes only) 
of one of the electronic-optical observa- 
tion methods mentioned, may we reiter- 
ate the following: The erection of arti- 
ficial barriers between research groups 
cannot but hinder the progress of all. 

J. P. HEtier 
L. S. Gournay 

Magnolia Petroleum Company, Field 
Research Laboratory, Dallas, Texas 

Heller and Gournay are entirely right 
in stating that the television-camera tube 
techniques utilized in the ultraviolet tele- 
vision color-translating microscope and 
the flying-spot tube techniques employed 
in the particle counter described by 
Mansberg are both applicable to tele- 
vision microscopy and particle counting. 
However, flying-spot techniques are not 
suitable for ultraviolet color translation 
microscopy, and reference to them in 
our article would have been a digression 
which did not seem justified. Mansberg 
had, without doubt, equally cogent rea- 
sons for omitting mention of articles 
dealing, for example, with the use of 
camera tube techniques for making 
blood counts. 

In any case, the authors of the pre- 
ceding letter are mistaken in attributing 
the omissions noted to a lack of com- | 
munications or an effort to erect arti- 
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ficial barriers between research groups. 
On the contrary, we have been eager to 
present research workers in the field 
with opportunities to compare the sev- 
eral approaches, which would enable 
them to select more intelligently those 
best suited for their specific objectives. 
Thus, on 22 November 1957, the Pro- 
fessional Group on Medical Electronics 
of the Institute of Radio Engineers held 
a widely publicized symposium on ultra- 
violet scanning microscopy, in Philadel- 
phia, at which Montgomery, Bonner, 
and Hatke gave papers and in which 
Mansberg participated, to mention only 
persons cited in the letter. A paper giv- 
ing a comparison of flying-spot and 
pickup tube techniques applied to ultra- 
violet microscopy was included on the 
program. It is expected that these pa- 
pers will be published shortly in the 
Transactions on Medical Electronics of 
the Institute of Radio Engineers. 

In brief, we sympathize with Heller’s 
and Gournay’s concern that the channels 
of communication in scientific work re- 
main unimpeded by commercial and 
other considerations. However, we do 
not believe that our articles can be cited 
as evidence of the existence of such im- 
pediments. 

V. K. Zworykin 
Radio Corporation of America 
Laboratories, Princeton, New Jersey 

I agree with Heller and Gournay that 
the “erection of artificial barriers be- 
tween research groups cannot but hinder 
the progress of all.” Indeed, this fact is 
finally being realized even by many non- 
scientific individuals and is presently the 
subject of much discussion. However, 
Heller and Gournay could not have 
picked a more inappropriate example 
of the lack of communication between 
research workers. I have frequently met 
with all of the people mentioned in the 
letter and am quite well informed on 
the nature of their work and results, as 
they are with my efforts. Furthermore, 
the value and limitations of both meth- 
ods of scanning (flying-spot and televi- 
sion-camera tube) are recognized by 
most of the research workers in this 
field. In fact, it was recently (22 Novem- 
ber) the subject of an excellent sym- 
posium and panel discussion on ultra- 
violet scanning microscopy sponsored by 
the Philadelphia chapter of the Profes- 
sional Group on Medical Electronics of 
the Institute of Radio Engineers. 

Both articles published in the instru- 
ment issue of Science describe instru- 
ments designed for a specific purpose. 
Although the applications of the tech- 
niques described are broad in each case, 
it was not the intention to publish a gen- 
eral discussion of the field of scanning 
instrumentation. 

Perhaps as further evidence that the re- 
spective workers are intimately aware of 
each others’ efforts and contributions it 
should be mentioned that the automatic 
bacterial colony counter was developed 
by Carl Berkley, Y. Yamagami, and H. 
Mansberg. An article by these authors, 
describing in detail the circuit tech- 
niques, will be published soon (Elec- 
tronics, in press). One of these authors, 
Carl Berkley, is now associated with 
Zworykin and Hatke and is participating 
in the color-translating microscope pro- 
gram. 

Perhaps one reason that Heller and 
Gournay are not aware of the degree of 
interchange of ideas in this field is the 
fact that so many of the investigators 
are concerned with medical-electronic 
applications. I believe that these scan- 
ning techniques will find increasing use 
in industrial research applications, and 
I look forward to seeing more publica- 
tion of such effort [see “Flying spot 
techniques and application,” Du Mont 
Instr. J. (Nov. 1957)}. 

Finally, I would assure them that no 
“legal points or competitive business 
practices” were involved either in the 
design of these instruments or in the 
preparation of the articles. 

H. P. MansBerc 
Allen B. Du Mont Laboratories, Inc., 
Clifton, New Jersey 

THE SPECIES PROBLEM css crveosun vouune no. 5 
Edited by Ernst Mayr, Harvard University 

6 x 9 in., 404 pp., references, index, clothbound, October 1957 

Price $8.75; special cash order price for AAAS members $7.50 

The symposium was arranged by the Association of Southeastern Biolo- 

gists and cosponsored by AAAS Sections F and G, as well as four other 

societies. Most papers are published essentially as given in Atlanta in 

December 1955. Dr. T. M. Sonneborn, however, undertook a compre- 

hensive survey of the species problem in the protozoans and particularly 

in the ciliates. His masterly synthesis comprising more than two-fifths of 

the volume is a fundamental contribution to the protozoan literature. 

This symposium made a solid contribution toward the solution of the 

species problem. It broadened the base on which to discuss the problem 

by utilizing new organisms. It led to a clarification of the areas of general 

agreement among biologists. It presented a clear statement of the various 

species concepts and frankly stated and enumerated difficulties in their 

application to different types of natural populations. Finally, it illumi- 

nated certain aspects of the ageless species problem that had been 

neglected previously, and it attempted a statement of still controversial 

issues. From these papers it should be evident that the species problem is 

still one of the important issues in biology. 
Index 

Breeding Systems, Reproductive Method 
lems in Protozoa 

T. M. Sonneborn, Indiana University 
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AAAS Symposium Volume No. 44 

6” x 9”, 480 pp., 113 illus., 
index, cloth, Dec. 1956 

Price $9.50. AAAS Members’ 
cash order price $8.25 

First International Conference 
on Venoms, with 95 contribu- 
tors from 18 countries. Com- 
prehensive coverage of all as- 
pects of the problem. 

This book covers poisonous fishes and 
marine organisms, many species of 
venomous snakes, the Gila monster, 
toads, scorpions, spiders, caterpillars, 
wasps and other venom-bearing insects; 
hyaluronidaselike substances and other 
spreading factors in venoms; various 
chemical components of venoms, coagu- 
lant and anticoagulant factors, antigenic 
principles; various experimental and sug- 
gested clinical uses of venoms; clinical 
considerations: mortality rates, treat- 
ment of many kinds of envenomation; 
new developments in serotherapy and 
types of supplementary medication; dan- 
gers of refrigeration for treatment. 

Of special interest to: Physicians, 
pharmacologists, chemists, and zoolo- 
gists. 
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Meetings 

Paleontological Research 

The Paleontological Research Institu- 
tion, a recent affiliate of the AAAS, was 
founded in 1932 by the late Gilbert D. 
Harris of Cornell University, at Ithaca, 
New York. A provisional charter was 
granted in 1933 by the University of the 
State of New York; the absolute charter, 
in 1936. 

Since its founding in 1932, the institu- 
tion has made and conducted scientific 
explorations, researches, investigations, 
and experiments. In addition to its li- 
brary of books and journals, it has col- 
lected and preserved scientific data, re- 
ports, graphs, maps, and documents, 
making all information at its disposal 
available by publication, exhibits, lec- 
tures, and other means. The institution 
has held in trust and dispersed certain 
funds provided for research and scholar- 
ships and, in general, has acted so as to 
stimulate interest and to increase and 
disseminate scientific knowledge, with 
particular reference to paleontology. 

The organization publishes Bulletins of 
American Paleontology (octavo), now in 
its 38th volume, and Palaeontographica 
Americana (quarto), in its 4th volume, 
as well as special publications. The Bul- 
letins average about a volume a year on 
any one phase of paleontology, although 
special attention has been given to the 
paleontology and stratigraphy of the 
Cenozoic of southern United States, 
South America, and the Caribbean area. 
Palaeontographica Americana consists of 
detailed descriptive and illustrated mon- 
ographs of particular groups. Emphasis 
is placed on well- and fully illustrated 
papers. 

Membership in the institution is ob- 
tained by election. At present about one- 
fourth of the members are from countries 
other than the United States. Scientists 
from Canada; from Brazil, Colombia, 
and Venezuela; from Cuba, Jamaica, 
Trinidad, and the Dominican Republic; 
from Czechoslovakia, France, Germany, 
Norway, Sweden; and from Australia, 
North Africa, South Africa, and Saudi 
Arabia are included. 

The society maintains headquarters at 
109 Dearborn Place, Ithaca, New York. 
The headquarters building houses be- 
tween 10,500 and 11,000 type and figured 
specimens. The publication of a catalog 
of this material is in progress. 
Among its large duplicate collections 

of invertebrate fossils are the Cenozoic 
material gathered by G. D. Harris and 
his students, from South America, the 
Caribbean, and the United States; the 
R. H. and D. K. Palmer collections from 
the West Coast of the United States and 
from Cuba (Bull. Am. Paleontol. 1, No. 
128 locality list); foraminiferal material 
gathered by H. J. Plummer; Atlantic 

Refining Company core samples from 
Haiti and the Dominican Republic; and 
extensive collections of recent Mollusca. 

This is also the headquarters for the 
publications of the Cushman Foundation 
for Foraminiferal Research and for those 
of the late Joseph A. Cushman and the 
Cushman Laboratory for Foraminiferal 
Research. Research is carried on at the 
institution headquarters and by the mem- 
bers at large, under the auspices of the 
organization. 

Meetings of members and trustees of 
the institution are held at its headquar- 
ters the first Saturday of April and Oc- 
tober. Election of members is held at 
that time. New officers are elected at 
the annual meeting in October. The busi- 
ness meeting is followed by an informal 
talk and social gathering. A scheduled 
evening lecture, open to the public, is 
given by an authoritative speaker on 
some subject related to geology. 

KATHERINE V. W. PALMER 
Paleontological Research Institution, 
Ithaca, New York 

Chemical Society’s National 

Meeting 

Richard Wistar, head of the Mills Col- 
lege department of physical sciences, is 
general chairman of the 133rd national 
meeting of the American Chemical So- 
ciety, which will be held in San Fran- 
cisco 13-18 April. Five thousand chem- 
ists and chemical engineers from all 
parts of the United States and several 
foreign countries will take part in ses- 
sions sponsored by 21 scientific and tech- 
nical divisions of the society. 

Chemical advances against disease, re- 
cent progress in nuclear energy, and new 
developments in science education are 
among the subjects of some 1500 reports 
to be presented at the meeting. Chemical 
contributions in many other fields, such 
as food processing, nutrition, agriculture, 
fuel, plastics, textiles, and sanitation, 
also will be described at more than 200 
half-day sessions during the week. 

Glenn T. Seaborg, Nobel Prize-win- 
ning chemist of the University of Cali- 
fornia, is among the many distinguished 
scientists on the program. Seaborg, who 
is professor of chemistry and head of the 
university’s radiation laboratory, will be 
chairman of a symposium on “The New 
Elements” sponsored by the society’s 
Division of Chemical Education. 

Electronic Waveguides 

Internationally known specialists in 
electronic waveguides will participate in 
the eighth of a series of international 
symposia presented by the Microwave 
Research Institute of the Polytechnic 
Institute of Brooklyn on 8, 9, and 10 
April in the auditorium of the Engineer- 
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BIOCHEMICALS 

EVERY PRODUCT ANALYZED 

EVERY ANALYSIS ON THE LABEL 

TYPICAL 
ANALYSIS 

WRITE FOR REFERENCE GUIDE AND PRICE 
LIST 123 CONTAINING COMPLETE 

SPECIFICATIONS OF EACH PRODUCT. 

PEPTIDES e FATTY ACIDS e ENZYMES # COENZYMES 
ANTI-METABOLITES e@ PYRIMIDINES « AMINO ACIDS 
CARBOHYDRATES e HORMONES e NUCLEO PROTEINS 
VITAMINS e PURINES e HORMONE INTERMEDIATES 
PLANT GROWTH HORMONES e MISC. BIOCHEMICALS 

THE NEW, EFFICIENT 

Electric 

Rapidly removes the 

inorganic salts that 

cause streaking in 

chromatography and 

electrophoresis. 

Write for 
Bulletin 1930A 

or call your 
Authorized RSCo Dealer 

PHOTOVOLT Line-Operated 

Multiplier FLUORESCENCE METER 

Mod. 540 

e High-sensitivity for measurement of low concentrations 
(full-scale setting for 0.001 microgram quinine sulphate) 

@ Micro-fluorimetry with liquid volumes as low as 1 ml 
@ Low blank readings, strict linearity of instrument response 
@ Universally applicable due to great variety of available fil- 

ters, sample holders, adapters and other accessories 
@ Interference filters for high specificity of results and for 

determining spectral distribution of the fluorescent light 
e High-sensitivity nephelometry for low degrees of turbidities 
@ Fluorescence evaluation of powders, pastes, slurries, and 

solids, also for spot-tests on filter paper without elution 

Write for Bulletin #392 to 

PHOTOVOLT CORP. 
95 Madison Ave. New York 16, N. Y. 

(<< __ 

(WY RESEARCH SPECIALTIES CO. 
Sr —  — — nek Se See 

2005 HOPKINS ST. 
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BERKELEY 7, CALIF. 

& STRIP CHART 

LS RECORDER 

in the 10 to 100 Millivolt DC range 

at the Lowest Cost 

The principle of operation is based on 

CATALOG 
No. 22700 

« 
HIGH 

IMPEDANCE INPUT 
id 

5” USEFUL 
CHART WIDTH 

e 
PEN TRAVEL 
2° SECOND STD 

a null balancing system using a muiti- 

turn potentiometer and seryo-motor. 

The simple basic design and rugged 

: construction provides utmost relia- 

RAPIO FER bility. Features: long life photo- 

TABLE OR PANEL 
MOUNTING 

electric chopper, rectilinear record- 

‘ ing, variety of chart speeds and drives, 
HIGH STABILITY mounts and writes horizontal or vertical, 

all components readily accessible. 

C. H. STOELTING CO. 
424 N. HOMAN AVE. ° CHICAGO 24, ILL. 
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for work ina 

controlled 

atmosphere 

BLICKMAN 

VACUUM DRY BOX 

Designed for safe handling of 
radio-isotopes, reactor fuel con- 
taining Plutonium or U233 and 
other hazardous substances. With 
air-lock, it can be sealed to create 
a vacuum. Fabricated of stainless 
steel plate—34” long x 26” high x 
24” wide at base. Air-lock meas- 
ures 18” x 12”. Send for Techni- 
cal Bulletin A-2. 

FOR SAFE HANDLING OF 
RADIOACTIVE MATERIALS 

 & a i 

eLickman FUME HOOD 

Originally designed and devel- 
oped for the AEC, this Fume 
Hood assures maximum safety in 
the handling of radioactive ma- 
terials and radioactive isotopes. 
Sturdy 14-gauge stainless steel, 
round corner construction pro- 
vides long life...easy cleaning and 
decontamination. Send for Tech- 
nical Bulletin E-3. S. Blickman, 
Inc., 6903 Gregory Avenue, Wee- 
hawken, N. J. 

VISIT US AT: AIF AtomFair, International 
Amphitheatre, Chicago, March 17-21,1958 

BLICKMAN 
LABORATORY EQUIPMENT 

Look for this symbol of quality Blickman-Built 
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ing Societies Building, 33 W. 39 St., New 
York. The 3-day symposium will deal 
with the interaction of electromagnetic 
fields and electron or plasma beams in 
general wave-guide regions. 

The program is intended to permit re- 
search scientists to compare the widely 
disparate theories and techniques em- 
ployed to describe wave phenomena. 
The symposium will endeavor to pro- 
vide a tutorial review of the present 
state of research as well as a forum for 
engineers and physicists whose interest 
may range from electron tubes to iono- 
spheric propagation. The series of sym- 
posia is cosponsored by the Air Force 
Office of Scientific Research, the Office 
of Naval Research, and the U.S. Army 
Signal Engineering Laboratories in co- 
operation with the Professional Group 
on Electron Devices and the Professional 
Group on Microwave Theory and Tech- 
niques of the Institute of Radio Engi- 
neers. There will be no admission charge. 
Papers at the symposium will include 
presentations by physicists and engineers 
from the Academy of Sciences, U.S.S.R.; 
Chalmers University, Sweden; Compa- 
gnie Générale de Télégraphie Sans Fil, 
France; Royal Institute of Technology, 
Sweden; and Siemens and Halske Ak- 
tiengesellschaft, Munich, Germany. 

Scandinavian-American 

Meteorologicai Meeting 

The American Meteorological Society 
has been invited by the Norwegian 
Geophysical Society to participate in a 
meeting of Scandinavian and American 
meteorologists at Bergen, Norway, to 
commemorate the 40th anniversary of 
the polar front theory. Representatives 
of certain other countries are also be- 
ing invited to attend this international 
meeting. The technical sessions are ex- 
pected to cover a broad spectrum of 
meteorological topics, including the gen- 
eral circulation of the atmosphere, cloud 
physics, and related subjects, as well 
as dynamical, statistical, and synoptic 
weather prediction. 

Arrangements are being made for the 
presentation of a small number of in- 
vited American papers. Members desir- 
ing to present unsolicited papers should 
submit titles and abstracts directly to 
Mr. Finn Pederson, Secretary, Norwe- 
gian Arrangements Committee, Vervars- 
linga, Bergen, Norway, before 15 April. 

Hotel accommodations during June 
in Bergen are normally in great demand 
by tourists. Those planning to attend 
should communicate directly with Mr. 
Pederson as soon as possible, indicating 
types of accommodations desired. Rob- 
ert M. White, Air Force Cambridge Re- 
search Center, is chairman of the AMS 
Committee on the Scandinavian-Ameri- 
can Meteorological Meeting. 

Forthcoming Events 

April 

19-25. Industrial Health Conf., Atlan- 
tic City, N.J. (IHC, Room 1313, 28 E. 
Jackson Blvd., Chicago 4, Ill.) 

20-22. American Assoc. of Colleges of 
Pharmacy, annual, Los Angeles, Calif. 
(G. L. Webster, College of Pharmacy, 
Univ. of Illinois, 808 S. Wood St., Chi- 
cago, 12.) 

20-22. American Soc. of Hospital Phar- 
macists, Los Angeles, Calif. (Mrs. G. N. 
Francke, 1812 Norway Rd., Ann Arbor, 
Mich. ) 

20-23. Chemical Engineering Conf., 
Canada-United States, Montreal, Quebec, 
(H. R. L. Streight, DuPont Company of 
Canada, P.O. Box 660, Montreal. ) 

20-23. Numerical Approximation 
Symp., Madison, Wis. (R. E. Langer, 
Mathematics Research Center, U.S. 
Army, Univ. of Wisconsin, 1118 W. John- 
son St., Madison 6.) 

20-25. American Pharmaceutical As- 
soc., annual, Los Angeles, Calif. (R. P. 
Fischelis, APA, 2215 Constitution Ave., 
NW, Washington 7.) 

21-22. National Assoc. of Boards of 
Pharmacy, Los Angeles, Calif. (R. P. 
Fischelis, 2215 Constitution Ave., NW, 
Washington 7.) 

21-23. American Oil Chemists’ Soc., 
Memphis, Tenn. (Mrs. L. R. Hawkins, 
AOCS, 35 E. Wacker Dr., Chicago 1, 
Ill.) 

21-28. American Industrial Hygiene 
Assoc., annual, Atlantic City, N.J. (G. D. 
Clayton, George D. Clayton and Associ- 
ates, 14125 Prevost, Detroit 27, Mich.) 

22-24, Electronic Components Symp., 
Los Angeles, Calif. (E. E. Brewer, Con- 
vair, Inc., Pomona, Calif.) 

23-24. Chemurgic Conf., 2nd annual, 
Chicago, Ill. (Council for Agricultural 
and Chemurgic Research, 350 Fifth Ave., 
New York 1.) 

23-26. Internal Medicine, 5th internatl. 
cong., Philadelphia, Pa. (E. R. Loveland, 
4200 Pine St., Philadelphia 4.) 

23-27. American Assoc. of Bioanalysts, 
natl., New York, N.Y. (L. D. Hertert, 
AAB, Suite 1049, 490 Post St., San Fran- 
cisco 2, Calif.) 

24-25. Eastern States Health Education 
Conf., New York (I. Galdston, New York 
Acad. of Medicine, 2 E. 103 St., New 
York 29.) 

24-25. Nutrition Conf., 4th annual, 
Detroit, Mich. (J. M. Orten, Dept. of 
Physiological Chemistry, Wayne State 
Univ., College of Medicine, 1401 Rivard 
St., Detroit 7.) 

24-26. American Mathematical Soc., 
New York. (AMS, 190 Hope St., Provi- 
dence 6, R.I.) . 

24-26. International Scientific Radio 
Union, spring, Washington, D.C. (J. P. 
Hagen, National Acad. of Sciences, 2101 
Constitution Ave., NW, Washington 25.) 

24-26. West Virginia Acad. of Science, 
annual, Morgantown. (M. Ward, Glen- 
ville State College, Glenville, W. Va.) 

24-26. Wildflower Pilgrimage, 8th an- 
nual, Gatlinburg, Tenn. (A. J. Sharp, 
Dept. of Botany, Univ. of Tennessee, 
Knoxville. ) 

(See issue of 21 March for comprehensive list) 
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Equipment 

The information reported here is ob- 
tained from manufacturers and from 
other sources considered to be reliable. 
Science does not assume responsibility 
for the accuracy of the information. A 
coupon for use in making inquiries con- 
cerning the items listed appears on page 
718. 

® ANGULAR-ACCELERATION GENERATOR 
may be continuously adjusted within its 
range by exchanging or adjusting the 
position of weights and by varying the 
winding of the torsion bar that powers 
the generator, Widely different ranges 
may be attained by replacing the torsion 
bar. Acceleration range is thus 0.5 to 
200 rad/sec?. Motion generated is picked 
up by a potentiometer of 9000-ohm re- 
sistance. (Humphrey Inc., Dept. S958) 

"DIGITAL VOLTMETER compares the input 
voltage to be measured with an inter- 
nally generated linear sawtooth voltage 
wave. When voltage coincidence occurs 
between the input and the generated 
reference, a pulse is generated. The time 
interval between the initiation of the 
sawtooth reference and the occurrence 
of this pulse is proportional to the input 
voltage. The time interval is measured 
and displayed by an oscillator-counter 
combination. Accuracy of a four-digit 
model is +0.01 percent with encoding 
rate of 98/sec. Range of 0.1 to 1000 v 
can be extended to 1 mv by use of ex- 
ternal amplifiers. (Servonics, Inc., Dept. 
$961) 

#ROLLER MICROMETER sorts objects by 
allowing them to fall between the spaced 
rollers into a series of bins. Spacing of 
the two rollers varies from one end to 
the other so that the objects being sorted 
fall through the space at a location de- 
termined by their size. For example, 
with spacing differing by 0.001 in. from 
one end to the other, sorting by groups 
of 0.00005 in. can be achieved with good 
consistency. Fragile objects can be han- 
dled. (Affiliated Manufacturers Inc., 
Dept. $963) 

"PRESSURE TRANSDUCER is water-cooled 
to operate at temperatures of 5000°F or 
higher. The ‘device combines a dia- 
phragm and a tubular strain gage. Fre- 
quency response is constant to 10,000 
cy/sec, Accuracy is +1 percent of full 
scale, which may be 1000 or 2000 Ib/in?. 
(Norwood Controls Division of Amer- 
ican Standard, Dept. $965) 

"MAGNETOSTRICTIVE STORAGE UNIT per- 
mits access time of 3 usec. The unit con- 
sists of eleven 120-usec delay lines, ten 

. of which store a total of 600 bits at 1 
Mcy/sec pulse repetition frequency. The 
eleventh line provides synchronization 
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High-speed precision scale 

saves time in research 

MODEL 4142 

SHADOGRAPH 

gives fast, positive stop reading 

..eliminates parallax 

Model 4142 Shadograph is recommended for weighing cancer 

tissue and tumors. Fully-enclosed weigh pan, easily removable 

for sterilization, is readily accessible through a clear plastic 

door. Unaffected by air currents. Weight indication by a light 

projection system gives fast, precise reading. Operates on 110 

volts, 60 cycles. Rated capacity 15 grams; visible sensitivity 

to 5 milligrams. Movable dial viewer for 5 rows of graduations, 

each row 3 grams by 5 milligram graduations. Weight range 

selector has 5-notch beam corresponding to dial chart. Write 

for complete data and specifications. 

SMALL ANIMAL SCALE 
Modei 4203B-TC-SA recommended for fast, 
precise weighing of mice, chicks, frogs and 
small rats. Dial graduated in two columns: 
0—30 grams and 15—45 grams in increments 
of 0.5 gram. Dial shutter with outside con- 
trol to close off dial column not in use. Beam 
100 grams by 1 gram. Other models up to 3 
kilos, 350 milligram sensitivity for rats, ham- 
sters and guinea pigs. 

CENTRIFUGE BALANCE 
Model 4206B-TC also for general laboratory 
use and small-animal weighing. Has tare 
control knob to zero the dial, or position for 
over-and-under reading. Capacity 3 kilos; 
sensitivity to 350 milligrams. Dial is grad- 
uated 0-100 grams in increments of 1 gram. 
Beam 500 grams by 5 grams. 

THE EXACT WEIGHT SCALE CO. 
901 W. FIFTH AVE., COLUMBUS 8, OHIO 



for computer control. Each line may be 
driven by a single tube or transistor. 
Read coils can be installed every 3 usec 
along the length of the line. Each pickup 
requires one tube or transistor for am- 
plification and reshaping. Temperature 
coefficient of 0.005 percent per degree 
centigrade may be improved by com- 
pensation techniques. (Deltime Inc., 
Dept. S968) 

MLINT-FREE CLOTHING is available as 
lab-coats, coveralls, or uniforms. The 
garments are woven of individual ex- 
truded filaments rather than of the usual 
spun or twisted yarns. Exceptional wear 
properties and ease of decontamination 
are claimed. (Milburn Co., Dept. S967) 

™ PROXIMITY COIL consists of two adding 
primaries and two bucking secondaries. 
Sensitivity may be controlled by adjust- 
ing a screw which unbalances the system. 
Passage of nonmagnetic material, such 
as zinc and lead parts, through the coil 
restores balance and actuates a relay. 
(Automatic Timing and Controls, Inc., 
Dept. S980) 

™CHROMATOGRAPHS use a_ centrifugal 
field to reduce the time necessary for 
chromatographic separation. Two units 
are available. One uses a paper disc 45 
cm in diameter for simple chromatogra- 
phy; the other, for electrophoresis, uses 
a rectangular revolving head with swing- 
ing cups to coilect fractions. Both units 
are equipped with motors variable in 
speed from 300 to 900 rev/min. A speed 
indicator and a timer are provided. The 
electrophoresis unit is supplied with an 
adjustable 1000-v supply. (Labline Inc., 
Dept. S974) 

® VACUUM CALCULATOR is a slide-rule 
device for computation of pumping ca- 
pacity needed to evacuate a given vol- 
ume to a specified vacuum in a given 
time, or to compute evacuation time if 
pump capacity is known. The device is 
available on request. (F. J. Stokes Cor- 
poration, Dept. S966) 

™ ANALOG- AND DIGITAL-COMPUTER LINK 
permits simultaneous operation of full- 
scale analog- and digital-computer fa- 
cilities. Analog-voltage-to-digital conver- 

sion is effected with resolution of 10 bi- 
nary digits plus a sign bit. Conversion 
time is less than 30 usec; conversion 
repetition rate is 33 kcy/sec. Digital-to- 
voltage-analog conversion is accom- 
plished in a conversion time of 2 usec. 
Output voltage is +100 v, and output 
impedance is 47 wh and 100 ohm, 
(Epsco Incorporated, Dept. $969) 

H MICROSPECTROPHOTOMETER WITH UL- 
TRAVIOLET MICROSCOPE furnishes a record 
of transmission or absorption as a func- 
tion of wavelength of areas as small as 
1 u2, The spectrophotometer is of dou- 
ble-beam type adjustable from 2300 to 
6000 A. One beam provides a reference, 
the other goes through the microscope 
specimen. The microscope is furnished 
with one reflecting objective of magnifi- 
cation 53, one reflecting condenser, and 
one ocular of magnification 3.5, Fine 
focus may be adjusted in steps of 1 y; 
and stage may be rotated and moved in 
x and y directions. (Neutronics Research 
Co., Dept. S976) 

JosHUA STERN 
National Bureau of Standards 

PERSONNEL PLACEMENT 

CLASSIFIED: 25¢ per word, minimum 
charge $4.25. Use of Box Number 
counts as 10 additional words. Pay- 
ment in advance is required. 

COPY for classified ads must reach 
SCIENCE 2 weeks before date of issue 
(Friday of every week). 

DISPLAY: Rates listed below—no charge 
for Box number. Monthly invoices will 
be sent on a charge account basis — 
provided that satisfactory credit is 
established. 

Single insertion 
13 times in 1 year 
26 times in 1 year 23.00 per inch 
52 times in 1 year 22.00 per inch 

For PROOFS on display ads, copy must 
reach SCIENCE 4 weeks before date 
of issue (Friday of every week). 

Replies to blind ads should be addressed 
as follows: 

Box (give number) 
Science 
1515 Massachusetts Ave., NW 
Washington 5, D.C. 

$26.00 per inch 
24.00 per inch 

7 TINT 
| POSITIONS WANTED |i 

Biochemist, Ph.D., 30, single; 4 years of 
medical and graduate teaching. Publications in 
protein metabolism and enzymology. Teaching 
and research position desired. Box 66, SCI- 
ENCE. 3/21, 28 

Experimental Pathologist, background in bac- 
terilology and bone marrow, research project 
leader, major company. Desires research posi- 
tion in animal pathology. Box 62, SCIENCE. 

3/28 ry 

General Physiologist, Physical Biologist, Ph.D., 
wishes opportunity for teaching and independent 
research in biological science. Publications; 6 
years of intensive research; 3 years of teaching 
and research. Box 78, SCIENCE, 3/28 

(a) Immunochemist; Ph.D., 12 years’ experi- 
ence in medical research during which time he 
has done considerable free-lance medical writing. 
(b) Physician well qualified in physiology; 9 
years’ experience in teaching and research; now 
research director, important institution. Medical 
Bureau, Burneice Larson, Director, 900 North 
Michigan, Chicago. xX 

POSITIONS WANTED 

Botanist, Ph.D., 32, male; 5 years’ teaching ex- 
perience, Elementary botany, morphology. B.S. 
in arts-education. Publications. Assistant profes- 
sor large eastern university desires challenging 
teaching position. Box 68, SCIENCE. X 

Pharmacologist, Ph.D., age 26. Research publi- 
cations ; teaching experience. Seeks staff position 
in medical institution while studying for M.D. 
Location immaterial. Box 83, SCIENCE. x 

Physiological and Experimental Ecologist, 
zoologist, Ph.D. Publications; 15 years’ experi- 
ence. Desires teaching and research position. 2 Box 76, SCIENCE 3/28 

Zoologist, Ph.D., professor, broad _ biological 
training and experience, desires department 
headship. Box 75, SCIENCE. 3/ 

ii POSITIONS OPEN | 
Applications are invited for position, beginning 
September 1958, of Assistant Professor of Biol- 
ogy to teach invertebrate zoology. Opportunities 
for research available. Salary scale $4400—$6000. 
Appointment not necessarily at bottom ot 
scale. University contributes toward moving ex- 
penses, Applications with curriculum vitae and 
names of three referees and a recent photograph 
should be sent to the Head, Department of 
Biology, Memorial University of Newfound- 
land, St. John’s, Newfoundland, Canada. 

3/28; 4/4 

(a) Endocrinologist; M.D., Ph.D. thoroughly 
experienced endocrinological research, head de- 
partment staff of nine; prefer experience adrenal 
research; $10,000 up. (b) Toxicologist; M.D., 
Ph.D., D.V.M. to head department; trained 
and/or experienced pathology; minimum $8500; 
eastern pharmaceutical concern. (c) Laboratory 
Instructor; especially qualified teach bacteriol- 
ogy, hematology, eastern technician training 
school; to $7200 for Ph.D. (d) Biocherist; 
M.S., Ph.D. to head active department, 200-bed 
eneral hospital; college city; Mideast. (e) 
enior Research Virologist; Ph.D., experienced 

tissue culture for original independent research 
involving chemotherapeutic studies on human, 
animal virus; vaccine development; $7500 up; 
East. Woodward Medical Bureau, Ann Wood- 
ward, Director, 185 North Wabash, waite 

lili POStTIONS OPEN || 
Associate Medical Director to assist in clinical 
investigation for large Canadian firm of manu- 
facturing chemists. Headquarters in Montreal. 
Some travelling involved. M.D. or Ph.D. in 
pharmacology. Box 74, SCIENCE, 3/28 

Biologist-Pharmacologist. Unusual opportunity 
for aggressive man to head department. Inde- 
pendent research and testing organization. Send 
résumé to Dr, J. Eibert, Scientific Associates, 
3755 Forest Park, St. Louis 8, Missouri, 

4/4, 11 

Graduate Research Assistantship in Pharmacol- 
ogy; M.S. and chemical background preferred; 
annual stipend $2400 starting 1 July 1958; east 
ern metropolitan area. Box 82, ee 

Index Editors, biological science publication: 
(a) Junior Grade, B.A. or B.S., biology ot 
cognate science, mature, $3600; (b) Senior 
Grade, M.A. or M.S., index experience or other 
base for work potential above duties at junior 
level, $4500. Career posts with automatic and 
merit increases after training. Biological Ab- 
stracts, Index Department, 3815 Walnut St, 
Philadelphia 4, Pa. 3/28 

(a) Instructor, Assistant Professor and either 
Associate or Full Professor in Physiology; sal- 
aries respectively $5700, $7000, $8000, and $10,- 
000; Ph.D. or M.D. with teaching and research 
experience; teaching principally in physiology 
course for medical students. (b) Virologist, prel- 
erably Ph.D.; master’s considered; duties con- 
sist of conducting pt dai ir sel man, $8000; 
seniors, $12,000-$17,000; idwest. (c) Chief 
Chemist to head department, 500-bed general 
hospital affiliated university medical, East; 
$6000-$8000. (d) Directors of Organic and Bio- 
logical Research, Ph.D.’s; new departments, 
pharmaceutical company; Midwest. 3-4, Medical 
Bureau, Burneice Larson, Director, 900 North 
Michigan, Chicago. xX 

Literature Biologist, with some library training 
and/or experience in acquisitions and _ records 
for challenging responsible position with bio- 
logical information center in eastern city. Sal- 
ary dependent upon qualifications; annual in- 
creases, Annual leave system; sick leave; retire- 
ment program. Please send details of qualifica- 
tions and statement of salary requirements to 
Box 73, SCIENCE. 3/28 
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i POSITIONS OPEN || 
Mathematician : Ph.D. preferred. Opportunities 
in academic and research position. Write to 
Chairman, Division of the Natural Sciences, 
Dillard University, New Orleans 22, Louisiana. 

3/28; 4/4 

Microbiologist to supervise hospital aaetsiichanes 
department. Prefer man with established re- 
search interest. Box 81, SCIENCE. xX 

M.D., Pharmacologist, experienced with success- 
ful career in academic and/or industrial re- 
search and ability to work with teams. To assist 
in scientific direction of pharmacology labora- 
tory of one of the largest pharmaceutical com- 
panies, Midwest location, Excellent chance for 
the right man to head department in the near 
future. All correspondence will be treated in 
strict confidence. Box 54, SCIENCE. : 

3/14, 21, 28 

NEW WORLD-WIDE GRADUATE 
AWARD DIRECTORY. First compilation ever 
prepared for American scientists, teachers, and 
librarians to subsidize their education and re- 
search in more than 350 universities in 45 states, 
30 foreign lands. Stipends $200-$10,000. Com- 
plete information. Just published. Send $2 now. 
CRUSA E, Sci., Box 99, Station G, Brooklyn 
22, N.Y. eow 

Ph.D. and M.S. with background in analytical 
chemistry eet biochemistry for permenent 
research positi _ arteriosclerosis, a? 971 
$8000. Box 39, °SCIE NCE. 3/28 

SCIENCE TEACHERS, LIBRARIANS, AD- 
MINISTRATORS urgently needed for posi- 
tions in many states and foreign lands. Monthly 
non-fee placement journal since 1952 gives com- 
plete job data, salaries. Members’ qualifications 
and vacancies listed free. 1 issue, $1.00. Yearly 
(12 issues) membership, $5.00. CRUSADE, 
SCI., Box 99, Station G, Brooklyn 22, N.Y. ew 

SENIOR RESEARCH SCIENTIST 
(PHYSIOLOGY) 

Appointment at minimum of $8310 with five an- 
nual increments to maximum of $10,020. To do 
research in neuro-endocrinology in the Neuro- 
Endocrine Research Unit of Willowbrook State 
Sorgen Staten Island, N.Y. Knowledge of bio- 
= testing of hormones on rodents and statisti- 

evaluation methods is valuable but not essen- 
fal. Ph.D. is necessary. Applications to be made 
to H, H. Berman, M.D., Director, Willowbrook 
State School, Staten Island 14, ae ) 

4/4, 11 

The Market Place 
BOOKS + SERVICES + SUPPLIES » EQUIPMENT 

DISPLAY: Rates listed below—no charge 
for Box number. Monthly invoices will 
be sent on a charge account basis — 
provided that satisfactory credit is 
established. 

Single insertion 
13 times in 1 year 
26 times in 1 year 23.00 per inch 
52 times in 1 year 22.00 per inch 

For PROOFS on display ads, copy must 
reach SCIENCE 4 weeks before date 
of issue (Friday of every week) 

$26.00 per inch 
24.00 per inch 
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: oe 
albino rats / ‘ 
*Descendants of the § \? 
Sprague-Dawley and 

istar oo y 

SS EO 
Rats 

e 
eri de a 2 eos a 

Directo 
THE CHARLES. RIVER BREEDING LABS. 

Dept. B, Wilmington, Mass. 
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Concentrate Proteins 
in spinal fluid or urine prior 
to paper electrophoresis 
by dialysis in the 

Oxford Multiple Dialyzer 
for details write: 
xford 11] Sutter Street 
aboratories San Francisco 4, Cal. 

BACTERIOLOGICAL AND GROSS 
TISSUE STUDY TECHNIQUES USED 

IN OUR QUALITY CONTROL 
HUNTINGDON FARMS, INC. 

2548 NORTH 27th ST. PHILA. 32, PA. 

|\| SUPPLIES AND EQUIPMENT |i 

HOLTZMAN 

COMPANY 

. continuous group uniformity 

Rte. 4, Box 205 Madison, Wis. 

Phone ALpine 6-5573 

ro------------- 

Pde : > 
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Information Requisition 

Use this easy self-mailer to obtain further information 

It’s simple: Mark — Clip — Fold — Mail 

This coupon is for your convenience—to facilitate your requests for further 
information about advertised products and items in Equipment News. 

From: 

Company 

PRE cr here rere 

Zone .... 
(Please print or type) 

Mark, clip coupon — FOLD HERE along this line — stamp, mail 

To: 

3¢ 

STAMP 

ee et. 

Reailere Sistas 

SCIENCE MAGAZINE 

Room 740 

11 West 42 Street 

New York 36, New York 

Fasten Here Only 
Staple, Tape, Glue 



|\|||| PROFESSIONAL SERVICES ||| 

LaWall & Harrisson Higa 
RESEARCH & CONTROL LABORATORIES 1f 

Div. S, 1921 Walnut St., Philadelphia 3, Pa. N 

Food s Drug PROBLEMS — 

Pharmacologica BACTERIOLOGICAL CHEMICAL 

|\\\| SUPPLIES AND EQUIPMENT HM |||, SUPPLIES AND EQUIPMENT ||| 

C4 AMINO ACIDS 

Write for a new catalog 

Isotope Chemical Co. 
1952 W. Irving Park Rd. Chicago 13, Ill. 

ALBINO RATS 
SWISS MICE 

__ Price lists on request 
DAN ROLFSMEYER CO. 

Ph. ALpine 6-6149 
Route 3, Syene Road, Madisen, Wiscensin 

Histology 

for 

Industry and Research 

George L. Rozsa, M.D. 
143 Linwood Ave. Buffalo 9, New York 

Sprague-Dawley, Inc. 
Pioneers in the development of the 

standard laboratory rat. 

Sprague-Dawley, Inc. 
P.O. Box 2071, Madison 5, Wisconsin 

Phone: CEdar 3-5318 

| | | | | | | | | 
aul 
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Information Requisition 

Use this easy self-mailer to obtain further information about 

items or literature from the Equipment News section as well 

as from advertised products. 

EQUIPMENT NEWS 

Circle below desired number corresponding to: 

0 $958 

0 $968 

0 $961 

0 $969 

0 $963 

0 $974 

ADVERTISERS IN THIS ISSUE 

Check page number in list below of advertiser from whom you would like 
more information. If more than one item appears in ad, letters (A, B, C, etc.) 
are used to indicate particular items available in order of appearance in adver- 
tisement. Where more than one ad appears on a page, ‘‘U”’ indicates upper ad, 
“LL”? lower ad, “‘l”’ inside ad, ““M’”’ middle ad, and ‘‘O”’ outside ad. Coupon 
advertisements and advertisements in Personnel Placement and Market Place 
are not keyed. A multiplicity of items are indicated by *. 
quested to specify on this coupon the particular item in which they are 
interested; otherwise, the request cannot be processed. 

0 666, A 

0 670, B 

0 709U0* 

0 71311 

O 715, B 

0 666, B 

0 671 

0 709L0* 

0 713L0 

0 715,¢ 

0 667 

0711 

0719 

0 $965 

0 $976 

0 672* 

0714,A 
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0 $966 

0 $980 

0 $967 

Readers are re- 

0 669 

0 708 

O713UI* 

0 714, 8B 

0 720 

0 670,A 

0 709UI 

0 713U0 

O715,A 
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Your sets and files of 
scientific journals 

are needed by our library and institutional cus- 
tomers. Please send us lists and description r 
age files you are will to xs ae high m 

t prices. Write Dept. A3S, ERS, I lon 
one 20. Mamscbaatl 

SCIENTIFIC JOURNALS WANTED 
eR ee ee ee a 
———————-_ Your 
our Back Files of over 300,000 periodicals, 
Abrahams Magazine Service; N. Y. 3, N. Y. 

—~ 

THE SCIENTIFIC MONTHLY 

October 1915-December 1957 
Available Issues 

$0.75 per copy * $7.50 per year 

SPECIAL OFFER 

10 copies of one issue .. $ 6.00 
50 copies of one issue .. $25.00 

Postage included in all prices 

AAAS 
1515 Mass. Ave. NW, Washington 5, D.C. 

PSYCHOPHARMACOLOGY 

AAAS Symposium Volume 
edited 

Nathan S. 

6” x 9”, clothbound, 175 pp., 
i aphies, index, 1956 

3.50 ($3.00 for 
cash orders by AAAS members) 

This volume consists of material pre- 
sented at the first major conference on 
the remarkably successful use of new 
drugs such as chlorpromazine in the 
treatment of mental disease. 

“The authors are competent and care- 
ful workers who have approached this 
problem with a scientific attitude ... 
Throughout the volume runs the thread 
of caution . . . New vistas are being 
— foo marseqge percholoa 
gist, e physiologist, the ps 

pharmacologist and the ologe 
lw Winfred Overholser. 
“This volume is not a reference in- 

for use at the introductory stu- 
dent level. Bois DO rere ae 
terest, however, b any serious member 
of the reading public.” Ameriean Journal 
of Phirseusounicel Edsemien, July 1956. 

At all book stores or write 

1515 Massachusetts Ave., NW 
Washington 5, D.C. 

SCIENCE, VOL. 12/ 
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NOW ! = 

On-the-spot PHOTOMICROGRAPHS 

... ready to project in 2 minutes 

with the CENCO® Camera Support . . . 

and the new POLAROID 

Transparency System 

The spectacular new Polaroid oy ~ 

Transparency System now offers you 

high quality photomicrographs 

faster, more economically than ever tJ, 

before. Teaming the regular Polaroid® 

Land Camera with the Cenco 

Micrography Camera Support, you 

can immediately photograph 

objects seen under the microscope for 

3 4 

permanent record, and project the 

finished slide within two minutes. 

Research workers, students, teachers and 

amateur photographers now have a means of 

photographing grain structures of metals and alloys, 

animal and vegetable tissues, and minute organisms. 

While the specimen is still available, the operator 

knows immediately whether the proper field of 

view and correct exposure time were obtained. For 

lecture courses, slides can be produced instantly and 

projected for classroom study. (Paper prints can 

be made simply by using the same equipment, 

but another film.) 

The Cenco Micrography 

Camera Support is custom-de- 
signed specifically for use with the 

Polaroid Land Camera. Height is ad- 

justable to fit any make of microscope. 

A special viewer, which adjusts to the 
optical equivalent of the camera, is F 2 . ‘ 
used tofocus microscope—priortomov. Lor further information, write for circular 1208P 

ing camera into position. 
No. 65730 Cenco Micrography Camera Support $87.50 

No. 65735 Polaroid Land Camera .................... $89.75 
Polaroid® Land No. 65737 a $ 3.49 icietife instruments end lobe 
Projection Film produces finished ® by Polaroid Corp., Cambridge, Massachusetts 

black and white slides in two sizes: 2" 

x21," and 34’ x 4”, for use in lantern 
slide projectors. This panchromatic Cc E NN T R A L 5 i 5 EN Ti F i Cc OM PA N Y 
- has speed, range, contrast and General Offices and Factory—1718-m Irving Park Road « Chicago 13, Illinois 
latitude to produce high detail photo- pcan 3 packing 9 gp © A wag amr N. J. ¢ Boston e Birmingham 

. ; entral Scientific Co, of California—Santa Clara e Los Angeles 
earns. (speed of 1000 daylight Refinery Supply Company—Tulsa e Houston 

~ASA equivalent exposure index) Central Scientific Co. of Canada, Ltd.—Toronto e Montreal « Vancouver e Ottawa 

oratory supplies in the world 



Ortho- 

1 ASSURES MAXIMUM OPTICAL PERFORMANCE OF 
YOUR MICROSCOPE — Koehler type illumination— 
ideal for bright field... phase... interference... polar- 
izing ... and dark field microscopy and photomicro- 
graphy. Numerical aperture... and field diaphragm 
settings regulated accurately and effectively — permit 
full resolving power of your microscope. 

2 OFFERS WIDE SELECTION OF FILTERS — Eight levels 
of intensity .. . plus daylight, green and red filters . . . 
quickly selectable by simple finger-tip rotation of tur- 
ret mounted filters. Optimum intensity and correct 
contrasting color selection are very important factors 
to reveal the specimen detail you're investigating. 

Write Dept. C-4 for ORTHO-ILLUMINATOR Brochure SB-600 

DO YOU 

KNOW 

THESE 4 FACTS 

ABOUT 

3 PROVIDES PERMANENT ALIGNMENT WITH MICRO- 
SCOPE — Three point positioning device precisely 
locates and rigidly retains any make microscope equip- 
ped with horseshoe base. Microscope,may be removed 
and easily repositioned against locating device with- 
out disturbing absolute alignment. Near parallel beam 
of light evenly illuminates entire field of view. 

COSTS LESS THAN YOU THINK — Model 600 AO- 
Spencer Ortho-Illuminator complete... $165.00. 
Optically and mechanically designed to give you years 
of trouble-free service ... maximum efficiency... and 
reduced fatigue. 

formerly available from Silge & Kuhne, San Francisco 

American Optical Company 

instrument Division ¢ Buffalo 15, N.Y. 




