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The inexpensive way to install a 
small-sample service in your lab- ULTRA MlC RO CHEMISTRY FOR oratory, to purchw basic corn- 
pone& of the Beckman Ultramicro 

A MODES T IN VES TM E N T8 . . halytical System one at a time. 
With just the precision Microtitrator 
and two sets of volumetric ware, 

' 

for example, you are prepared to 
An calcium and chlorides on 
dropsize samples of blood. 

~eckrnarj Spinco Division 

Start out with the compact, trans- 
istorized Spectro-Colorimeter, and 
you have your choice of any of 
the available photometric analyses. 
Other components can be added 
as needed. 

No matter how you begin-either 
with a selected group of components 
or the complete Beckman/Spinco 
Ultramicro Analytical System, you 
get easy-to-operate instruments 
that make accurate determinations 
of small volumes a routine matter. 

For more information on this 
emnOmical to ultramicro 
chemistry, write Spinto Division, 
Beckman Instruments, Inc., 
l1 l7 Ave-, 5, 
California. 

Model 150 Ultramicro 
Analytical System 

Spectro-Colorimeter, Microfuge, 
Microtitrator, Micromixer, and ten 
clinical tests, complete with micropi- 
pettes and chemicals and an Ultra- 
micro Instruction Manual . $1,560.00 

a 
i 
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Model 1 5 1 Spectro-Calorimeter 

Combination spectrophotometer- 
colorimeter with continuously vari- 
able wavelengths, 400 to 650 mC and 
15 mC bandwidth. Equipped with 0.1 
ml flow-through cuvette. Adapters for 
use with standard macro cuvettes 
also available . . . . . . . $475.00 

- - 
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Model 152 Microfuge 

Miniature table-top centrifuge sedi- 
ments blood cells in less than 60 
seconds. Automatic shut-off timer. 
Occupies 7" by 7" table space; stands 
only 9 high. Price includes 1,000 
micro test tubes. . . . . . . $1 55.00 

Model 153 Microtitrator 

Exceptionally precise burette, accu- 
rate i o  &O.Ol p l throughout full 
range. Volumes read directly on large 
dial face. Press of a button rezeroes 
dial pointer after each titration. Built- 
in vibrating stirrer for rapid mixing 
and precise end points . . . $248.00 

Model 154 Micromixer 

Controlled vibration assures rapid 
and thorough mixing of test-tube 
contents. Tubes can be mixed singly 
or five at  a time simply by press- 
ing a bvtton. The shut-off timer is 
automatic . . . . . . . . . . $75.00 



Teach biolofieal sciences with Saunders Books. . . 
Ruch, et al. 

NEUROPHYSIOLOGY 
Presents neurophysiology in depth 
by applying the laws of physics, 
mathematics and physical chemistry 
to its study, Reprinted from the 
Eighteenth Edition of Ruch and 
Fulton's Medical Physiology and 
Bioplzysics, this volume treats neuro- 
physiology as a continuum, stretch- 
ing from the physics of the neuron 
to the physiological . interpretation 
of signs and symptoms of neurologic 
disease. Emphasis is placed on func- 
tional anatomy as elucidated by 
physiological means. A chapter is 
included on the study of the neuro- 
physiology of emotion and motiva- 
tion. 

Reprinted from the 18th Edition of Ruch 
and Fulton's Medical Phy.\iology arid Bio- 
physics. By THEODORE C. RUCK, Ph.D., 
M.D., Professor and Executive Officer; 
HARRY D. PATTON, Ph.D., M.D., Professor; 
J. WALTER WOODBURY, Ph.D., Associate Pro- 
fessor; and ARNOLD L. TOWE, B.S., Ph.D., 
Assistant Professor. All of the Department 
of Physics and Biophysics of the University 
of Washington School of Medicine. 521 
pages, 6-%" x 10", with 307 illustrations. 
About $10.50 Jirst Readjl! 

New! Carpenfer- 

MICROBIOLOGY 
Covers a one-semester introductory 
course in inicvobiology for students 
who have had a year of biology and 
a year or more of chemistry. Facts 
are woven into concepts to eliminate 
tedious memorization. Four phases 
of microbial study are covered: 1 )  
a general survey of microbial life; 
2 )  a detailed study of the biology 
of bacteria - their metabolism, 
growth, death and genetics; 3 )  the 
ecologic relationships and roles of 
microorganisms in natural or con- 
trolled environments; and 4) the 
interaction of pathogenic micro- 
organisms and their animal or plant 
hosts. Students thus learn the basic 
unity of vital processes; understand 
the relationships among microscopic 
organisms; discover the interplay be- 
tween micro and macro-organisms. 
Ilustrations emphasize principles 
and general concepts. 
By PHILIP L. CARPENTER, Ph.D., Profesqor 
of Bacteriology, University of Rhode Island. 
424 pages, 6%'' x 9%", with 246 illustra- 
tlons. '$6.75. New1 

Fe@=l New! Orr- 
VERTEBRATE 

BIOLOGY 
Studies the life of North American 
vertebrates - fishes, amphibians, 
reptiles, birds and mammals. Each 
group is discussed separately by 
general characteristics and by special 
characteristics. Special emphasis is 
placed on characteristics such as 
structural adaptations of append- 
ages and the integumentary system 
because they have significant corre- 
lations with behavioral differences. 
No one species is dealt with in its 
entirety, but certain phases of the 
activities of selected animals have 
been used to illustrate various be- 
havior patterns and to present, wher- 
ever possible, reasons for these pat- 
terns. Other topics include systema- 
tics, territory and home range, 
population dynamics. 
By ROBERT T. ORR, Ph.D., Curator of Birds 
and Mammals, California Academy of Sci- 
ences: Profess01 of Biology, University of 
San Francisco. 400 pages, 6%" x 9%", with 
153 illustrations. $7.50. New-Just Publ~rhedl  

New (2nd) Edition! 
Prosser & "Brown- 

Presents a syrtzmatic organization and evalziation o f  comparative 
physiology, organized on a functional rather than a phylogcnetic basis. In  
this unified picture of comparative physiology, you'll find a complete study 
of the interaction of environments and organisms, and comprehensive 
treatment of the effector and integrative systems. Evolutionary relation- 
ships of various kinds of animals are fully described, as well as the 
diverse ways in which these animals meet their functional and environ- 
mental requirements. Among topics discussed, you'll find-nutrition; 
nitrogen excretion; chemo-reception; muscle and electric organs; bio- 
luminescence; endocrine mechanisms. A background knowledge of the 
basic principles o physiology, both of cells and organisms, is presumed. 
By C .  LADD PROSSER, P~.ofe~sor  of Physiology, University of Illinois; and FRANK A. BROWN, 
JR., Professor of Biology, Northwestern University. 688 pages, 6%'' x lo", with 271 
illustrations. $1 5.50. New-Just Publisherl! 

Gladly sent to college teachers on approval 

W. B. Saunders Company 
West Washington Square Philadelphia 5, Pa. 

- 
SCIENCE is published weekly by the AAAS 1515 Massachusetts Ave. NW. Washinuton 5 D.C. Second-class postage paid a t  Washington, D.C., and 

additional inailing okce. Annual subscriptions': 58.50;  forei& posiage, $1.50;  Canadian postage, 7Sc.  



ACOUSTICALLY FILTERED SOUND.. . To answer requests for quieter labora- 
tory equipment, we have developed the new International Model MB Micro- 
Capillary Centrifuge for spinning hematocrits. By actual measure it adds less 
than a whisper to your ordinary conversation. Hearing's believing! 
For a demonstration write: 

INTERNATIONAL @ EDUIPMENT CO. 
1284 SOLDIERS FIELD ROAD, BOSTON, MASS. 
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How to bring radioisotopes into the science curriculum 

Read how fhese Nuclear- Chicago produc fs 
help to enlarge the scope of education 
in fhe physical and biological sciences 

R ADIOISOTOPE procedures offer 
students penetrating insights 

into the laws of nature. Forward- 
looking educators are using the 
equipment illustrated at the left in 
lectures, for student experiments, 
and in research. These eleven pho- 
tographs suggest the scope and 
completeness of Nuclear-Chicago's 
instrument line for teaching and 
research. Systems range from low- 
cost equipment for demonstration 
to sophisticated instrumentation 
for fundamental investigation. All 
are characterized by reliability, 
precision, versatility, and inherent 
safety. 

Schools now employing radio- 
isotope techniques will want to 
consider program expansion to take 
advantage of the newer products il- 
lustrated. Others may well regard 
the apparatus presented here as a 
planning guide. 

I * *  

Low-cost demonstration equip- 
ment for the nuclear age became a 
reality with the introduction of 
Nuclear - Chicago's Cloudmaster@ 
and Classmaster@. The Cloudmas- 
ter (figure 1) is a continuously 
sensitive cloud chamber that pro- 
vides a spectacular display of ioni- 
zation tracks caused by alpha, beta, 
gamma, and meson radiation. The 
Classmaster (figure 2) is a complete 
system for demonstrating radiation 
absorption, scattering, geometry 
effects, coincidence loss, etc. In ad- 
dition, i t  permits simple tracer 
experiments using license-exempt 
radioisotopes. Both instruments 
enjoy wide acceptance because of 
their simplicity of operation and 
the vivid, easily-understood presen- 
tations they make possible. 

Thirty-three student experiments 
are contained in a new 187-page ex- 
periment manual and 60-page com- 
panion volume of instructor notes 
(figure 3) developed by Nuclear- 
Chicago under contract with the 
Atomic Energy  Commission. 
Model 4001 nuclear training sys- 
tem (figure 4) is offered with iso- 
topes, sample preparation equip- 
ment, and instruments to perform 
all the experiments covered in the 
manual. The system features ease 
of sample preparation using the 
chimney funnel shown in figure 5. 

8 SEPTEMBER 1961 

Model 4001 is supplied with the 
long-lived radionuclide set RNS- 
110 (figure 6) and the radionuclide 
certificate book RCB-1 (figure 7) 
with which the instructor can order 
short- or long-lived isotopes as 
they are needed. Neither requires 
an AEC license to purchase or use, 
and both are available individually. 

As student mastery of radioiso- 
tope procedures advances, depart- 
ment heads will next want to 
consider establishing a complete 
nuclear laboratory for precision 
handling, detection, and counting 
of beta- and gamma-emitting iso- 
topes. Such a facility has valuable 
application to studies in biology, 
chemistry, physics, and biochem- 
istry at both the graduate and 
undergraduate levels. A typical 
installation is pictured in figure 8. 
In the left foreground is the Model 
701 liquid scintillation detector 
with Logic scaler, and a t  the right 
is the Model C120 automatic sam- 
ple changer for gamma-emitting 
liquids or solids in test tubes. In 
the background, from the left, are 
the Actigraph II@ system for scan- 
ning radiochromatograms, a low- 
background automatic sample 
changer for solid beta samples, and 
the Dynacon@ electrometer for 

Nuclear-Chicago offers a three- 
step program. 

First, undergraduate depart- 
ments will choose the NH3 neutron 
howitzer (figure 9) for experiments 
with low-level neutron so;rces, pro- 
duction of short-lived, low-intensity 
radioisotopic tracers, and low-flux 
activation analysis. 

Second, the science and engineer- 
ing faculties will often cooperate in 
establishing an advanced training 
facility centered on the inherently 
safe Model 9000 subcritical assem- 
bly (figure lo). Characteristics of 
this water-moderated, natural uran- 
ium assembly are nearly identical 
in nature to those of a full-scale 
power or research reactor, and the 
student readily masters the fun- 
damentals of reactor theory and 
design. 

Finally, the long-felt need of 
university research scientists for a 
versatile, relatively inexpensive, 
high-intensity neutron source can 
be well satisfied by the TNC neu- 
tron generator designed and manu- 
factured by Nuclear-Chicago's sub- 
sidiary, Texas Nuclear Corporation 
(figure 11). Providing a control- 
lable yield of 4 x 1010 neutrons per 
second and a thermal neutron flux of 
greater than 108 using an appropri- 
ate moderator, the generator is 
widely employed in activation 
analysis, process control, applied 
research and development, and 
fundamental investigation. - 

high-efficiency measurement of beta You may request comprehensive samples in the gaseous phase. data simply by indicating your 
At this stage, the ideally equip- interests on the coupon below. 

ped university will lack only the 
means to create its own radioactive I I 
isotopes and to study reactor tech- I 4 nuclear-chIce90 
niclues and fundamental nuclear C O R P O R A T I O N  

properties. For these basic needs, LL! 1 
p------------------------------------ 

i Nuclear-Chicago Corporat ion 349 E. Howard Ave. Des  Plaines. Il l inois , 
I Please send me literature as checked below: I 

General Catalog S Automatic Gamma Sample Changers I 
I j? Radiochemistry Experimental Manual Actigraph I I  Scanning System I 
I Cloudmaster Cloud Chamber 

I 
Automatic Beta Sample Changers I 

I n Classmaster Demonstration System Dynacon Electrometer 
I Model 4001 Nuclear Training System Model NH3 Neutron Howitzer 

I 
I 

I Radionuclide Sources Model 9000 Subcritical Assembly I 
I Liquid Scintillation Detectors 
I 

TNC Neutron Generator I 
I 

I I 
I Name 
I 

T l i l e  I 
I 

I 
I c,, Zone State I 

I 
L-----------------------------------J 



GEL FILTRATION with 

A technique 
for separation 
of substances 
of different 
molecular sizes. 

Typical applications: 

Now extended possibilities with 

SIEVE F R A C T I O N S  
Desalting of protein solutions The Sephadcx types G 25 G 50 G 75 are available as: 

Fractionation of polymers 

Group separation of biological Coarse industrial uses and when high flow rates 

are important 
extracts 

Medium standard laboratory uses 

FEne experiments where higher resolution is essential 

Representatives Write for oNr N E W  enlarged booklet 

AUSTRIA: Contex Ges. m. b. H., Wien  I, Wipplingerstrarse ZJ . AUSTRALIA: Andrew Thom, Ltd, Athom Horrse, 261 Broadway, 
Sydney . BELGIUM: N. V. Socihi  Beige d'optique, 108, Rare de la Prairie, Gent . DENMARK: A/S Pharmacia, Lindealle' 48, 
Copenhagen - Vanhire - FINLAND: Pharmacia O y ,  A l e ~ a n d e r ~ a t a n  48, Trappa AJ,  Helsing fors FRANCE: Jarre- Jacqwin, Rechercbes 
et Laboratories, 18, Rue Pierre Curie, Paris (V9) GERMANY: Pharmacia G .  m. b. H., Bad Nauheim, Parkrtrasre r2 . GREAT 
BRITAIN: Savory & Moore, Ltd., 6016r Welbeck Streei, London, W. r. . HOLLAND: V a n  Oortmerssen N. V., D e  Ruyterttraat 48, 
T h e  Haqtre . NORWAY: A'B Pharmaciar informasjonrkontor, c /o Arne Orvig, Darrergate 2,  Oslo . SWITZERLAND: Opopharma 
A . - G ,  Postfach, Ziirich ZJ . UNITED STATES: Pharmacia Fine Chemicals, Inc., Sales Office, Box roro, Roch~ster, Minn. 
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IT HAPPENED THIS MONTH.. . 
a glance at yesterday i n  relation to today 

IN  SEPTEMBER - (1923) - two biochemists at  Toronto challenge current ideas 
about the amino acid composition of hemoglobin. Three years ago. Furth and 
Lieben - using the Voisinet reaction - had concluded that hemoglobin is free of 
tryptophane. Now, Hunter and Borsookl, using the method of Folin and Looney, 
present data which suggests that the globin component contains 2 tryptophane 
residues. Further analysis indicates also the presence of 4 residues each of tyrosine 
and arginine. 8 of histitline. 10 of lysine. and 100 of other amino acitls. including 
dicarboxylic acids. 

Since 1923. rlramatic co7ztributions to precise determination o f  amino acid 
sequences i n  pro/eins have created nezv approaches to z~nderstarrdi7ag the dy~zamics  
o f  protein biosynthesis. Nozu one m a y  go beyond the  a7zalytical concern wi th  the 
strzLcture of completed proteins t o  the s tudy  of t he  biological nrecl~anisms which 
control the  seque7zce. For both  sets o f  problems Schwarz BioResearch ofJers a 
variety of tools: optically standardized natz~ral amino acids - m a n y  o f  t h e m  labeled 
wi th  C'b and H" with high specific activi ty:  peptides and polyamino acids; ribo- 
nz~cleoside 5'-triphosphates for RNA synthesis. (Labeled forms o f  these compounds 
toill soon be ready) .  Have yoz~ writ ten for our ccttalog and price list? 

IN  SEPTE11BER-(1908)-there is abstracted2 a report by Biichner and Klatte 
on some attempts to determine the nature of the coenzyme of yeast press juice. 

; Upon standing, press juice gradually loses its activity, and this is attributed to 
disappearance of the coenzyme. Activity can be restored by addition of boiled 
press juice. Lipase emulsions cause the boiled juice to lose its restorative powers, 
hut proteolytic enzymes have no effect. Apparently the coenzyme contains an 
organic phosphoric ester which is split by the lipase. 

Today the  yeast press juice coenzyme is ~ u c l l  known  to the  scientific world under 
SZLCIL  names  as Coenzyme I ,  diphosphopyridine nucleotide, cozymase, and LIP-V. 
Schwarz BioResearch is also well knozcn to the  scientific world as a source of 
DPY and other metabolic cofactors such as ATP, ADP, adenylic acid, flavin 
ccdenine dinucleotide, guanosine diphosphate and guanosine triphosphate. 

I N  SEPTEMBER - 61954) - a note from Oak Ridge describes an ion-exchange 
method for separating 5' ribo- and deoxyribonucleotides. Since the deoxy-com- 
pounds are not separated from their ribose analogs by chromatography with simple 
acids or salts, the authors employed a borate complex method previously used to 
separate isomeric ribose pliosphates. This technique is of special interest in view 
of recent evidence suggesting that 1~0th types of nucleotides may exist in the free 
state in body t i s ~ u e s . ~  

Building on  the  many  oaluable contributions on separation of nucleotides by  these 
and other authors, new and more econom~ical techniques for the isolation o f  the 
5' ~ ~ u c l e o t i d e s  have enabled Schzaarz to o f e r  t h e m  to  you at lower and lozuer cost. 
Our catalog i s  the first place to look for all types  o f  nucleic acid com,pour~,ds: R Y A ,  
D N A ,  nucleate salts, nucleosides, purines and pyrimidines. Send for your copy. 

1. Hunter ,  4., .md Bursook, H.: IYitrugcn ilistribution in gluhin.  J .  R io l .  Chem.  57:507 (Scpt . )  1923. 
2. Bucimer, E., a11l1 Kl.ltte, F.: T h e  c u r r ~ ~ y r n e  uf yrast prers jui, e. Lliein. Ibstr. lcts 2 :26h8 (Scpt.  19) 1908. 
3. Khyn,  J .  X., drtd Cobn,  W. C.: l 'hc  i o n - c x , b m ~ g e  scpaxdtiorr of tile 5' ribunucleotides a n d  deoxyribonu- 

cleotides. B i u c i ~ e ~ n .  e t  13iojrhys. Acta 15:139 (Sept.)  195.1. 

SCHWARZ BI(JRESE&RCH, INC. ' Dept 10B Rlount Vrmon, New 'liork 

I ; I ~ ) (  HL\IICALS . I:ADIOCIIE\IICALS . PHARMACEUTICALS for research, for medicine, for andustry 
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Made in West Germany 
4 

Photoelectric Reflection Photometer 
for measuring the diffused reflection of surfaces 

In many countries of the world, the ELREPHO 
has become the standard instrument for exam- 

,,--.---. - *- --** . - *& -,,- *- -.- h?. a n 3  t +-T 
ining paper and cellulose. It is also widely used 
in the dye, paint and lacquer industries. 

Jn measuring the diffused reflectance of sur- 
faces, the instrument selects the wave length by 
a set of 7 pairs of special narrow band filters. 

Bpecial tristimulus filters, also available, are 
so designed that the tristimulus values for stand- 
ard illumination C may be directly derived from 
the measurements. 

With tungsten lamps, the Elrepho measures 
The Elrepho wth Xenon illuminator the reflectance over the visible range of the spec- 

trum. With a special Xenon lamp, one can meas- 
ure the rise in the degree of reflectance caused 

Write for specifications by the fluorescence of the sample. 
The Elrepho is a solidly built instrument that 

on the E L R E P H O  is very easy to operate and can be used with 
house cu r renhno  batteries required . . . High 
accuracy of 0.3% ; reproducibility of 0.1 %. 

/ COMPLETE \ - -  - - -  CARL ~ ~ / j C ' ' ' ,  / ~ J ~ ~ , S E R V I C E  FACILITIES 

485 FIFTH AVENUE, NEW YORE 17, N. Y. v 
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Tcvo Cheers for West Ford 

At its recent assembly in Berkeley, California, attended by some 
1000 astrononiers froni all over the world, the International Astro- 
nomical Union passed a resolution urging openness of procedure and 
great caution in the conduct of experiments that might affect the 
observations of optical and radio astrononlers. This was quite right, 
but there was a second resolution opposing immediate carrying out by 
the United States of its project West Ford, a plan to  place temporarily 
in orbit about 75 pounds of fine copper filaments to  serve as a re- 
flector of radio signals. The  second resolution offers, in passing, one 
cheer for this country's behavior in the matter, but, so  it seems to us, 
the United States deserves two cheers at least. 

The  International Astronomical Union was at pains to  make clear 
just how any government should proceed when conducting an experi- 
ment that, in effect, uses the earth as a laboratory. It states that the 
government should make public its plans and the calculations justify- 
ing those plans, so that all interested scientists will bc in a position 
to evaluate the program. The government should also invite interested 
scientists throughout the world to participate in making observations. 
But this is very niuch what the United States has done. Articles by 
American scientists published in the April issue of The Astronomicril 
Joirrnal describe the project and invite the cooperation of interested 
scientists. 

The  union is also concerned that no further launchings of reflecting 
belts be undertaken until the effects of the first experiment have been 
analyzed by project scientists in cooperation with other scientists. But 
again the United States had announced plans along the lines subse- 
quently reconiniended by the union. In stating these requirements, the 
union acknowledges the actions of the United States, and this consti- 
tutes the one cheer offered. 

There seem to be no difficulties about the effects of West Ford on  the 
kinds of astronomical observations now possible. Opposition by the 
union arises out of fear that the belt might remain indefinitely in orbit, 
and so interfere, a t  some future date, with methods of astrononlical 
observation yet to be developed. West Ford scientists intend, however, 
to orbit the belt in such a way that in a year o r  two solar radiation 
pressure will bring it into the atmosphere where it will be destroyed. 
The union wants more public discussion of this matter, and it is here 
that the United States could be in a better position. The  calculations on 
which the contention of short life is based, although involving nothing 
particularly abstruse or  secret, have not been published. 

Failure to publish this material is an oversight that can easily be 
corrected, and there is reason to believe that this is soon to be done. 
In  evaluating American conduct, however, the basic point to  re- 
member is that if our  policy had been to run the entire experiment 
secretly, detection of the belt, according to informed sources, would 
have been unlikely in the extreme. Lacking advance notice of the 
project, n o  one would have been the wiser. T h e  present American 
approach contrasts favorably with our  handling of project Argus, in 
which, in 1958, without public notice, several atom bombs were ex- 
ploded at  low altitudes to create temporary radiation belts. It  also 
contrasts favorably with the general Soviet practice of announcing 
launchings as accon~plished facts. 

F o r  comments on another kind of experimentation that has world- 
wide effects, it will be interesting to  see, a t  the forthcoming Pugwash- 
type conference in Colorado on nuclear weapons control, what Russian 
scientists have to say to their American colleag~~es.--J.T. 
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Kodak reports on: 
Tenite Butyrate men.. . a job for the halogen-changer . . . when to remember our name and 
when to forget it. .  . time-lapse at the professional level 

A phantom Dozens of these phantoms have 
---_-- -. -, been manufactured out of our 

Tenite Butyrate for government, 
industry, universities, and hospi- 
tals by Alderson Research Lab- 

. $  oratories, Inc., 48-14 33rd Street, 
a Long Island City 1, N. Y. We 

*I know an interesting phantom 
when we see one and will forgive 
you for not knowing that the 
word means a dummy which 
simulates the human body in 
studies with ionizing radiation. 
(In mrfectin~ the new medical . - 
x-ray films Gentioned below to 
make them give the kind of rendi- 
tion that a radiologist best under- 
stands, our phantoms were radio- 
graphed so frequently they almost 
spit fire.) The Tenite phantom here 
shown acts as an emitter for cali- 
brating whole-body counters and 

such, its Tenite thyroid, liver, iungs, spleen, kidneys, and 
other organs filled with radioactive solutions that simulate 
the radiative properties of a radioisotope-treated organ.Alter- 
natively the Tenite shell can be equipped with a human skel- 
eton inside and a system of dosimeter ports for studies of 
absorption of radioactivity. 

How the mind wanders 

news about x-ray film and need to make it seem important. 
Easy. 

The first piece of news has it that Kodak Industrial X-ray 
Film, Type M is now obtainable with emulsion on one side 
only instead of both sides, the way x-ray film usually comes 
in order to double the strength of the image. Simple, yes; 
trivial, no. Ties in to the very large subject of mankind's 
current push for great structural strength in small mass. 
Load-bearing members are now getting so thin that putative 
flaws on their radiographs have to be checked out with a 
microscope. Since a microscope can focus on only one side 
of the film at a time, it's better to have the other side blank. 
Enough of this is being done now so that x-ray dealers are 
stocking the single-coated film of high contrast and fine 
grain. 

Eastman Kodak Company, X-ray Division, Rochester 4, N. Y., 
will be glad to guide you to such a dealer. 

The second piece of news much exceeds the first in im- 
portance. The nuclear testing debate has gone on for years. 
As an intelligent citizen, you have been given estimates by 
various authorities of how much radiation you and your 
children can expect to soak up, barring disaster. You have 
been told how much to figure for medical and dental radio- 
logical examination over a lifetime. Meanwhile we have 
been quietly goofing up the statistics! We have been upping 
the response of the films. With the latest step, the same 
amount of examination requires half or a third as much 
radiation as had been estimated. 

No action is required on your part. Just privately rejoice a little 
at how the deal has been sweetened a bit for you, statistically. 

Methanesulfonyl Fluoride (Eastman 8368) is the result of a Clear, steady movies 
day spent listening in on the ACS Division of Medicinal 
Chemistry and in particular a paper on "Preparation of This is a professional mo- 

Some Purinesulfonamides from the Corresponding Purine- tion picture camera. It is 

sulfonylfluorides." We don't recall its content with any pre- called the Kodak Reflex 

cision. What the speaker succeeded in doing to us was to Special Camera (16mm). Its 

impress us with the strong role being played in biochemical price is $1895. (Any ama- 

thought today by the sulfonyl group. His mind was doubt- teur who buys it imperils 

less illuminating the big picture, but our mind was narrow- hisamateur status, but that's 

ing down to the little picture. Here was a trend, and we his lookout, not ours.) For 

ought to make sure we were riding it well. a professional camera the 

We offer Methanesulfonic Acid, Methanesulfonic Anhy- price is remarkably low, 

dride, n-Butyl Methanesulfonate, Ethyl Methanesulfonate, particularly since it is the 

Methyl Methanesulfonate, and Methanesulfonyl Chloride. latest and most versatile of 

This fellow, we noted, was talking sulfonylfluoride. We have professional 16mm cameras 

a man who is skilled in the art of exchanging any halogen and everybody knows that 

for any other. We decided that as soon as we got home we the cost of professional 

would have him switch over some chloride to That equipment in most fields rarely goes in any other direction 

he has done. we are now ready to accept our small but than UP. The base price includes a removable synchronous 

rightful reward for thoughtfulness. motor for 24 frameslsec, both 400- and 100-foot film 

If you want some, or, what is more likely, a look at the list of chambers, and a Kodak Cine Ekton Lens, 25mm fl1.4. An 
some 3900 Eastman Organic Chemicals which we stock and which acCeSSOV is available for any kind of time-lapse photog- 
we properly reveal in our Catalog No. 42, get in touch with:  is- raphy. Another accessory records synchronized sound. 
tillation Products Industries, Rochester 3, N. Y. (Division of East- Etc., etc. 
man Kodak Company). However long this recital were spun out, we doubt that the per- 

son for whom we spent I 0  years making this camera is the kind 
A little x-ray news who would commit himself on the strength of this ad. If he will 

signify his interest to Eastman Kodak Campany, 
More precious than rubies is confidence in the importance Motion Picture Film Department, Rochester 4, 
of what one does for a living. One thing we do for a living 

~ m ~ ; h ~ c ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ s ~ ~ ~ ~ g ~ ~ ~ ~ ~ b r i n g  is to manufacture x-ray film. Unkind words are rarely 
spoken about society's need for x-ray film. Now we have Price subject to change without notice. 

This is another advertisement where Eastman Kodak Company 
probes at random for mutual interests and occasionally a little 
revenue from those whose work has something to do with science 
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Laboratory) served as program chair- Forthcoming Events 
Inan for  the 1961 meeting. The  local 
chairman was P.  L. Walker, Jr.  (Penn- 
sylvania State University), who with S. 
Mrozowski and M. L. Studebaker (Phil- 
lips Chemical Company) is a member 
of the executive committee of the Amer- 
ican Carbon Committee. David S. Cole- 
man  (Pennsylvania State University) 
served as conference coordinator. 

M .  E. BELL 
Pennsylvania State University, 
University Park 

October 

1-3. Council for Intern. Organizations 
of Medical Sciences, Paris, France. 
(CIOMS, 6 rue Franklin, Paris 16) 

1-4. Process Engineers, annual, Vienna, 
Austria. (Osterreichischer Intenieur- und 
Architektenverein, Eschenbachgasse 9, Vi- 
enna 1) 

1-5. Electrochemical Soc., Detroit, 
Mich. (Electrochemical Soc., 1860 Broad- 
way, New York 23) 

1-7. International Special Committee on 
Radio Interference, plenary session, Phila- 

"THE NEW BIOLOGY" 
first course offered by 
Columbia Broadcasting System's 
COLLEGE OF THE AIR 
nationally televised course 
Starts September 25, 1961 

This course, under the auspices of Learning 
Resources Institute, wil l be offered for credits 
by colleges throughout the U. S. 

National TV teacher i s  Dr. Ray Koppelman of 
the University of Chicago. 

Oficial STUDY GUIDE for the course will be 
published by Addison-Wesley. Written by 
Dr. Koppelman, it wil l parallel the first 

8 8 

semester of the course whi'ch covers subjects 
such as: 

Life-a concepf 
The Unit of Life-fhe cell 
The Physics and Chemistry of Life 
The Energetics of Cells 
The Transmission of Patterns 
Evolution of Inherited Patterns 

The GUIDE contains historical and other 
background information for the lectures, 
course outlines, further explanations of key 
points, references for outside reading and 
reprints of classic articles written by out- 
standing biologists. 

"THE NEW BIOLOGY, First Semester STiJDY GUIDE" 
by Dr. Ray Koppelman 

c. 160 pages, paperbound $2.50 

I AVAILABLE AT YOUR BOOKSTORE OR FROM 

1 

I 
I Rl ADDISON-WESLEY PUBLISHING GO., INC. 
I 503 SOUTH STREET READING, MASSACHUSETTS 

. . . . . . . . . . . . . . .  . . . . . . . . . . .  I Enclosed i s  $ .  for copies of "THE NEW 

I BIOLOGY" First Semester STUDY GUIDE" at $2.50 each, net postpaid. 

. . .............................................................. I NAME 
1 (Please Print) 

. . ............................................................ I ADDRESS 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 
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delphia, Pa. (S. D. Hoffman, American 
Standards Assoc., 10 E. 40 St., New York . ,-\ 
10) 

1-8. International Congr. of Industrial 
Chemistry, 33rd, Bordeaux, France. (So- 
citt6 de Chimie Industrielle, 28 rue Saint- 
Dominique, Paris 7, France) 

2-4. Communications Symp., 7th natl., 
Utica, N.Y. (R. K. Walker, 34 Bolton Rd., 
New Hartford, N.Y.) 

2-7. Climatic Change, symp., Rome, 
Italy. (UNESCO, Place de Fontenoy, 
Paris 7, France) 

2-7. International Astronautical Feder- 
ation, 12th congr., Washington, D.C. 
(American Rocket Soc., 500 Fifth Ave., 
New York 36) 

2-7. Inter-Regional Leprosy Conf., 
Istanbul, Turkey. (WHO, Regional Office 
for Europe and Regional Office for the 
Eastern Mediterranean, 8 Scherfigsvej, 
Copenhagen 0, Denmark) 

2-11. International Council for the Ex- 
ploration of the Sea, 49th annual, Copen- 
hagen, Denmark. (Charlottenlund Slot, 
Charlottenlund, Denmark) 

3-5. Physics and Nondestructive Test- 
ing, symp., Argonne, Ill. (W. J. McGon- 
nagle, Argonne Natl. Laboratory, 9700 S. 
Cass Ave., Argonne) 

3-8. Aerosol Congr., 3rd intern., Lu- 
cerne, Switzerland. (Federation of Euro- 
pean Aerosol Assocs., Waisenhaustrasse 
2, Zurich, Switzerland) 

4-10. Latin American Congr. of Elec- 
troencephalography, 5th, Mexico, D.F. 
(J. Hernandez Paniche, Instituto Mexicano 
de Seguro Social, Hospital La Raza, Mexi- 
CO, D.F.) 

4-10. Latin American Congr. of Neuro- 
surgery, 9th, Mexico, D.F. (J. H. Mateos, 
Tonal6 No. 15, Mexico 7, D.F.) 

6-7. American Medical Writers' Assoc.. 
New York, N.Y. (S. 0. Waife, P.O. Box 
1796, Indianapolis 6, Ind.) 

6-8. Therapeutics, 7th intern. congr., 
Geneva, Switzerland. (P. Rentchnick, Case 
Postale 229, Geneva 2) 

8-10. Zooplankton Production, symp., 
Copenhagan, Denmark. (J. H. Frazer, Ma- 
rine Laboratory, P.O. Box 101, Victoria 
Rd., Aberdeen, Scotland) 

8-1 I .  Society of American Foresters, 
Minneapolis, Minn. (H. Clepper, SAF, 425 
Mills Bldg., Washington 6)  

8-13. American Acad. of Ophthalmol- 
ogy and Otolaryngology, Chicago, Ill. (W. 
L. Benedict, 15 Second St., SW, Rochester, 
Minn.) 

9-1 1. National Electronics Conference 
and Exhibition, 17th annual, Chicago, Ill. 
(NEC, 228 North La Salle St., Chicago 
1, Ill.) 

9-12. Instrument Symp, and Research 
Equipment Exhibit, 1 lth annual, Bethesda. 
Md. (J. B. Davis. Natl. Institutes of 
Health, Bethesda 14) 

9-12. Water Pollution Control Feder- 
ation, 34th annual, Milwaukee, Wis. (R. E. 
Fuhrman, 4435 Wisconsin Ave., NW, 
Washington 16) 

9-13. American Rocket Soc., space flight 
meeting, New York, N.Y. (ARS, 500 Fifth 
Ave., New York 36) 

9-13. Luminescence of Inorganic and 
Organic Systems, intern. conf., New York, 
N.Y. (Miss G. M. Spruch, New York 
Univ., Washington Sq., New York 3) 

10-12. Nuclear Reactor Chemistry, 2nd 
conf., and Analytical Chemistry in Nu- 
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A 
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GENUS 
OF 

WORKHORSE 
FOR 

LABORATORIES 
This is an electron microscope -whose only equine 
relationship is its ability to hanhle great quantities 
of work, month-in, month-out and yet remain 
relatively service free. The EM-75 is  an un- 
matched instrument in the 30 Angstrom area for 
general service and screening use, process control, 
clinical procedures and as a teaching tool-primarily 
because i t  does not have to be 
pampered. It also has  a n  
interesting, dual function. & 
With few hours and a few .p~ -- .v-.- 

parts it can be readily con- 
verted into a Projection X-ray 
Microscope providing mor- 
phological studies of opaque 
materials. 

The Norelco line of microscopes is extensive. 
There's the EM-100 which can be seen wherever 

discriminating microscopists 
gather and also the EM-200 whose 
new features require pages to 
cover. Detailed information is 
available on any of all of these 
electron optical devices. Simply 
write Philips Electronic Instru- 
ments, Electron Optics Depart- 
ment, Mount  erno on, New .York. 



NEW BlOCHEMICAL REAGENTS 

2-Hydroxy-3-Naphthaldehyde 
Protein bound amino groups 

Neulral Buffered Formalin 
Fixation 

B-Naphthyl Acetate, 6-Bromo-2- 
Naphlhyl Acetate 

Acetyl choline esterare 

Sodium-6-benzoyl-2-Naphthyl Phosphate, 
Sodium a-Naphthyl Phosphate 

Phosphotose 

2-14'-Hydroxybenzene..oJ Benzoic Acid 
(nnen) 

Albumin in blood plasma 

Corbonaphthoxy Choline Iodide 
Serum choline erteiase 

Nophthyl AS Acelote, lndoxyl Acetofe 
Erterase and ocetyl choline esterass 

Tetrazolium Salts 
Redox enzyme systems 

Write for catalog today. 

Custom Syntheses Invited. 

AAAS Symposium Volume 63 

CONGENITAL HEART DISEASE 
Allen D. Bass and Gordon 
K. Mae, Editors June 1960 

Presented at  the AAAS Washington meeting, 
December 1958. 

372 pp., 147 illus., references, 
index $7.50 

AAAS members' cash orders $6.50 
The recent spectacular advances in car- 
diac surgery have resulted from the in- 
timate and fruitful collaboration of  the 
surgeons with embryologists, pathol- 
ogists, internists, pediatricians, physial- 
ogists, and engineers. The present vol- 
ume summarizes the current status of 
knowledge of congenital heart disease, 
ranging from the experimental pro- 
duction of  developmental anomalies, 
through the morphology and  pathologic 
physiology, to the diagnosis and surgical 
repair of congenital lesions, and includes 
an  introductory chapter b y  the dean of  
cardiac embryologists, Professor Bradley 
M. Patten. 

British Agents: Bailey Bras. 8. Swinfen, Ltd. 
Hyde House. W. Central St. 
London W.C.I. England 

American Association for the 
Advancement of Science 

151 5 Massachusetts Ave., NW, 
Washington 5, D.C. 

clear Reactor Technology, 5th conf., Gat- 
linburg, Tenn. (Oak Kidge National Lab- 
oratory, Post Office Box X, Oak Ridge, 
Tenn.) 

10-13. Administration of Research, 15th 
conf., San Juan, Puerto Rico. (G. F. An- 
ton, Research Center, Univ. of Puerto 
Rico, Mayaguez, P.R.) 

10-20. International Committee for Bi- 
ological Control, Tunis. [P. Grison, Labo- 
ratoire de Biocenotique et de Lutte Bio- 
logique, La Miniere, par Versailles 
(S.-et.-O.), France] 

11-13. Gaseous Electronics Conf., 
American Phyhical Soc., Schenectady, N.Y. 
(C. J Gallagher, General Electric Re- 
search Laboratories, Schenectady, N.Y.) 

11-14. Tau Beta Pi Assoc., Cincinnati, 
Ohio. (R. H. Nagel, Univ. of Tennessee, 
Knoxville) 

11-14. Western Inst. on Epilepsy, 13th 
annual conf., San Antonio, Tex. (F. Risch, 
3097 Manning Ave., Los Angeles, Calif.) 

12-13 Congress of Neurological Sur- 
geons, New York, N.Y. (E. Weiford, 4706 
Broadway, Kansas City 12, Mo.) 

12-29. I'acific Intern. Trade Fair, 2nd, 
technical meetings, Lima, Peru. (PITF, 
P.O. Box 3900, Lima) 

14-20. Tnternational Congr. of Neuro- 
logical Surgery, 2nd, Washington, D.C. 
(B. S. Ray, 525 E. 68 St., New York 21) 

15. Ame~ican College of Dentists, Phil- 
adelphia. Pa. (0. W. Brandhorst, 4236 
Lindell Blvd., St. Louis, Mo.) 

15-20. American Inst. of Electrical En- 
gineers, fall general meeting, Detroit, 
Mich. (E. C. Day, AIEE, 33 W. 39 St., 
New York 18) 

15-20. International Congr. of Al- 
lergolgy, 4th, New York, N.Y. (W. B. 
Sherman, 60 E. 58 St., New York 22) 

15-21. Pan American Congr. of Endo- 
crinology, 5th, Lima, Peru. (hl. San Mar- 
tin, Av. Central 325, San Isidoro, Lima) 

16-17. Engineering Writing and Speech, 
natl. symp., East Lansing, Mich. (J. D. 
Chapline, Philco Corp., 3900 Welsh Rd., 
Willow Grove, Pa.) 

16-17. Ionization of the Air, intern. 
conf., Philadelphia, Pa. (I. C. Kornblueh, 
American Inst. of Medical Climatology, 
I618 Allengrove St., Philadelphia 24) 

76-18. American Soc., of Safety Engi- 
neers, Chicago, Ill. (A. C. Blackman, 5 N. 
Wabash Ave., Chicago 2) 

16-18. Entomological Soc. of Canada 
and Entomological Soc. of Quebec, Que- 
bec. Canada. (L. L. Reed, ESC, Neatby 
Bldg., Carling Ave.. Ottawa, Canada) 

16-18. Metall~~rgy of Beryllium, intern. 
conf., London, England. (Secretary, Inst. 
of Metals, 17 Belgrave Sq., London, 
S.W.1) 

16-19. American Dental ASSOC., Phila- 
delphia, Pa. (13. Hillenhrand, 222 E. Su- 
perior St., Chicago 1 1 ,  111.) 

76-19, Vacuum Science and Technol- 
ogy, 2nd intern. congr., Washington. D.C. 
(W. M. Welch, Intern. Organization for 
Vacuum Science and Technology, 1515 
Sedgwick St., Chicago 10, Ill.) 

16-20. American Ornithologists' Union, 
Washington, D.C. (H. G. Deignan, U.S. 
National hfuseum, Washington 25)  

16-20. American Soc. of Civil Engi- 
neers, New York, N.Y. (W. H. Wisely, 33 
W. 39 St., New York 18) 
(See irsrte o f  18 Augli~t for cotnprrhenci~~e lirt) 

New Products 
The information reported here is ohtained from 

mnnufacturers and from other sources con~idered 
to be reliable. Neither Science nor the writer as- 
sunres respotisihility for the accuracy o f  the in- 
formation. A11 inqriiries corzcerning items listed 
should be oddressed to tlre nznnufactlrrer. Irr- 
clude tlze departinertt nrzmber in your inquiry. 

Time-code generator produces a seri- 
al readout of 20-bit, 24-hour code. 
Frequency stability is said to be 3 parts 
in  10' per day. T h e  instrument also 
furnishes a I-Mcylsec differentiated 
square wave for  synchronization with 
external standards and a l-pulse-per- 
second output for  comparison u i t h  
time ticks from radio station WWV. 
T h e  unit is designed for  operation over 
a n  ambient temperature range of -20" 
t o  155'C.  A n  external signal may be 
substituted for  the internal crystal oscil- 
lator. (Electronic Engineering Co., 
Dept. Sci295. 1601 E. Chestnut Ave., 
Santa Ana, Calif.) 

Automatic monitor has a scanning 
rate of u p  t o  5000 inputs per second 
and meastires any variable reducible 
t o  a voltage signal as well as the rate 
of change of the variable. The  monitor 
compares measured values with preset 
values and converts the result into dig- 
ital form. Alarm conditions are dis- 
played by a cathode-ray tube. Five types 
r ~ f  alarm conditions are recognized: 
high alarm; excessive rate of change; 
approach t o  trip: irrational high; and 
irrational low. The  system can be ex- 
panded to 3600 input channels. Systems 
with self-healing as well as self-checking 
features a re  available. (Monitor Systems, 
Inc., Dept. Sci296, Fort  Washington 
Industrial Park, Fort  Washington, Pa.) 

Digital readout device decodes either - 

binary inputs o r  pulse trains and dis- 
plays information in digital form. Six- 
teen % - by 1 M -in. a lphanun~eric  char- 
acters are  displayed at  ratcs u p  to 5 0  
per  second. Ten  of the symbols are  
decimal digits; the other six can  be  
specified by the customer. A built-in 
memory keeps the last character in  posi- 
tion with n o  power requirement. Oper- 
ation is on  either 1 2  o r  28 volts d-c with 
power requirement 0.57 watt sec per 
bit. Size is 1 by  3.1 by 2.5 in. (Data- 
scope Corp., Dept. Sci330, Culver City, 
Calif .) 

Cardiovascular measurement equip- 
ment offers two to four  simultaneous 
intercardiac pressures fo r  left and right 
heart catheterization. T h e  equipment 
includes a four- t o  eight-channel oscil- 

SCIENCE, VOL. 134 


