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You can't really appreciate how good this new Beckman Custom Research Resin is just 
by looking at it. About all you can tell is that the particles are spherical like other 
beaded resins, and that there is a significant absence of fingernails, fractures, and fines. 

However, as soon as you run an amino acid analysis with the new Beckman resin 
you'll realize what a major advance it is. First, back pressures are so low that you can 
greatly increase flow rates and shorten analysis times (we're currently running 
protein hydrolyzates in 4 hours, and there's no end in sight). Second, the resolution 
is exceptional (a point we have always stressed with our 120B Analyzer, and with 
our procedures). Third, you can use smaller samples. 

What's our secret? We start with the raw materials, carefully control the polymerization, 
and form these perfect spheres-all under research conditions. Thus, we can make 
the chemical composition, the cross linkage, and the sizes of the 

spheres just the way we want-lot after reproducible lot. And 
our resin is immediately available, as many bottles as you wish. 

A breakthrough? You'll think it is when you see this new resin 

perform. It comes as standard equipment on every new Model 
120B Amino Acid Analyzer. For descriptions of the 120B 
and Custom Research Resin, ask for Data File 120-5...... 

INSTRUMENTS, INC. 

SPINCO DIVISION 

PALO ALTO, CALIFORNIA * 94303 

International Subsidiaries: Geneva, Switzerland; Munich, Germany; Glenrothes, Scotland; Paris, France; Tokyo, Japan; Capetown, South Africa. 



Outstanding Chemistry Texts 

from SAUNDERS 

A New Laboratory Manual! Popp and Schultz's 

ORGANIC CHEMICAL PREPARATIONS 
New! This completely new laboratory manual is 
especially suited to the undergraduate course in or- 
ganic chemistry. Students preparing for professional 
careers in science, chemistry, or engineering will find 
it particularly valuable. It offers clear and highly 
accurate directions for a wide range of 77 experi- 
ments designed to illustrate every class of compound 
and functional group-aliphatic and aromatic; semi- 
micro and macro; classical and recent; preparatory, 
analytical and quantitative. A number of experi- 
ments involve the application of recent develop- 
ments in organic chemistry, such as new prepara- 
tions illustrating epoxide chemistry, free radicals, 
and new reagents for reduction and ring closure. 
Exercises are included on: fractional distillation- 
acetylene-ethylbenzene--alkyl derivation of ben- 
zene-steam distillation-trichlorethyl alcohol. 

To ensure performance with a minimum of diffi- 
culty, these experiments have been extensively tested 
in the authors' own classes. Additional detailed in- 
structions on technique are inserted in the experi- 
ments as needed to reduce errors and accidents. Each 
experiment is prefaced by a discussion of its nature 
and purpose; each is followed by a series of ques- 
tions which stress techniques and help the student 
to correlate mechanistic, quantitative, and theoreti- 
cal aspects. The authors have also provided sequen- 
tial experiments composed of several short problems. 
A carefully correlated tear-out sheet for each experi- 
ment is included in the appendix. 

By FRANK D. PoPP, Ph.D., Assistant Professor of Chemistry, Clarkson 
College of Technology, Potsdam, New York; and HARRY P. SCHULTZ 
Ph.D., Professor of Chemistry, University of Miami, Coral Gables, Flori- 
da. About 400 pages, 714" x 1Ow4", illustrated. About $5.00. 

New-Just Readyl 

Noller's CHEMISTRY of ORGANIC COMPOUNDS 
Second Edition! Here is a text designed for an in- 
tensive course in organic chemistry. Ideally suited 
for students majoring in chemistry or allied sciences, 
it contains a comprehensive, thorough coverage of 
preparations, reactions and uses of organic com- 
pounds. The student receives a gradual introduction 
to the subject matter. Compounds are discussed in 
light of the theory of gross structures, with physical 
and chemical properties clearly correlated with 

structure. Each reaction is described in accurate, 
specific detail. 
You'll find discussions on: electromagnetic radiation 
-use of dinitrophenyl fluoride for determining the 
structure of insulin-the anhydro sugars-behavior 
of small ring compounds-cracking and isomeriza. 
tion of alkanes, etc. 
By CARL R. NOLLER, Professor of Chemistry, Stanford University. 978 
pages, 6" x 91/4", with 105 illustrations. $9.00. Second Edition. 

Strauss' CHEMICAL GENETICS 
A brief reference on chemical genetics, this text of- 
fers an important picture of the role and influence 
of nucleic acids in heredity, along with a clear ac- 
count of DNA. The basic principles of genetics are 
concisely covered to provide a fuller comprehension 
of material in such chapters as: The Molecular 
Meaning of Genetic Recombination-Mutation as a 
Chemical Process-Nucleocytoplasmic Relationships 
and the Problem of Protein Synthesis. 

This unusual book gives detailed information on 
DNA-its structure, synthesis and distribution to 
progeny. Evidence is provided for the role of DNA 
in inheritance, with direct explanations of studies 
with microorganisms and indirect correlations be- 
tween properties of genetic material and of DNA. 
Over 300 references give detailed DNA information. 

By BERNARD S. STRAUSS, Ph.D., Associate Professor of Microbiology, The 
University of Chicago. 188 pages, 6" x 9V4", illustrated. $5.00. 

Gladly sent to teachers on approval 

W(Sc-1-64) 

West Washington Square * Phila. 5, Pa. 
Please send and bill me: 2 Check enclosed (Send postpaid) Discount accorded to fulltime 

teachers listing affiliation 
._^ 1_^J" O Popp and Schultz's Organic Chemical Preparations-about $5.00. 

D Noller's Chemistry of Organic Compounds-$9.00 Q Strauss' Chemical Genetics-$5.00. 
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Address ................................... . ... Position ............................ 

; 1111 

1 MAY 1964 479 



1 May 1964 
Vol. 144, No. 3618 

LETTERS Overhead and Accounting Methods: L. Ehrman and R. J. Woodrow; Experimental 
Cancer-Cell Implants in Patients: E. E. Mandel; Science as News: S. Lambert; 
Priority Questioned: J. C. Sheppard, W. E. Keder, A. S. Wilson; Insect 
Control by Nontoxic Means: R. H. Wright; Noise, Annoyance, and Progress: 
C. E. Goshen ........................................................ 

EDITORIAL Distribution of Federal Research Funds ...................................... 

ARTICLES Pharmacology of Individual Neurons: G. C. Salmoiraghi and F. E. Bloom .......... 
Microelectrophoresis provides closer observation of the interactions between 
nerve cells and drugs. 

Prehistory of the West Indies: 1. Rouse .......... ... .... 
The Indians Columbus encountered when he discovered the New World were 
moving up from South America. 

NEWS AND COMMENT Population-Latin American Interest; Alaska-After the Earthquake 
Science and Society: White House Tea . . ................................ 

Report from Europe: Jodrell Bank Observatory .............................. 

BOOK_REVIEWS Congressional Control of the Executive Branch: R. G. Tugwell .................. 

Radio Astronomy Today, reviewed by R. N. Bracewell; other reviews by 
1. L. Eisner, C. V. Morton, M. Kranzberg, A. D. Wallace, M. Minsky .......... 

REPORTS Beta-Carotene: Thermal Degradation: 1. Mader ................................ 

Periodic Phenomena Observed with Spherical Particles in Horizontal Pipes: 
D. G. Thomas . ................ ...................................... 

Radioactive Particle in Sediment from the Columbia River: 
N. Cutshall and C. Osterberg .. ................................ 

Xenon Hexafluoride Complexes: H. Selig .................................... 

524 

525 

533 

534 

536 

537 

485 

491 

493 

499 

513 

520 



Variation of Cesium in the Ocean: 7'. R. Folsoml, C. Feldman, T. C. Rains ........ 538 

Nicotinic Acid Analogs: Effects on Response of Chick Embryos and Hens to 
Organophosphate Toxicants: J.-C. Roger, H. Chambers, J. E. Casida .......... 539 

trans-2-Dodecenal and 2-Methyl-l,4-Quinone Produced by a Millipede: 
J. W . W heeler et al . .................................................. 5 40 

Dictyotene Stage of Meiosis in Mosses: F. J. Dill .............................. 541 

Inhibition of Bacterial Growth by Drugs of the Morphine Series: E. J. Simon ...... 543 

Bilirubin: Acute Effects in Newborn Rhesus Monkeys: 
R. E. Behrman and E. Hibbard ........................................ 545 

Transpiration: Its Effects on Plant Leaf Temperature: 
G. D. Cook, J. R. Dixon, A. C. Leopold ................................ 546 

House Sparrows: Rapid Evolution of Races in North America: 
R. F. Johnslon and R. K. Selander ...................................... 548 

Labeled Oxygen: Transport through Growing Corn Roots: 
C. R. Jensen, J. Letey, L. H. Stolzy ............................. 550 

Hemoglobins A and F: Formation in Thalassemia and Other Hemolytic Anemias: 
P. A. Marks and E. R. Burka ............................. 552 

Mechanisms of Receptor Adaptation: M. Mendelson and W. R. Loewenstein ...... 554 

Speech Sound Discrimination by Cats: J. H. Dewson, III ........................ 555 

Comment on Reports: The Plankton Community: 
R. W. Bachmann and B. C. Patten ...................................... 556 

National Academy of Sciences: Abstracts of papers presented at the annual 
meeting, Washington, D.C., 27-29 April 1964 ............................ 559 

MEETINGS Analytical Chemistry in Nuclear Technology: M. T. Kelley et al.; 
Forthcoming Events ...................................... 570 

H@ 
8UR STtN$~H 

~cuiv~rnCOVER 

Islands formed by minute glass beads 
...A .......S ""'-- Oind running water at the bottom of a 

ARM~ Et~eRt Ja#geh A E gIish horizontal pipe (10 centimeters in di- 
...u.. . . .....- .1 Kr~ameter). The mean velocity of the 

water (top to bottom) was 32, 48, 
32, and 38 centimeters per second 
with flow from left to right. The mean 
diameter of the glass beads was 2.00, 
200, 105, and 50 microns (top to 

N. X ~ ~ ~ ~ Inbottom). The island velocity was al- u w'tA 4eoPerAtton AN.Ne.'i"toways less than 5 percent of the mean 
stream velocity. See page 534. 



LAW, MEDICINE, SCIENCE-AND JUSTICE 

The Role of the Scientist in the 

Law's Search for Truth 

Proceedings of the First Interamerican Conference on Legal Medicine and 
Forensic Science were edited-with commentary and introduction-by Pro- 
fessor Larry Alan Bear of The University of Puerto Rico. The book pro- 
vides a common frame of reference for the three great professions of law, 
medicine, and science insofar as pertains to areas of common endeavor. 

Interprofessional Communication 

Twenty highly competent lawyers, 
doctors, scientists and law enforce- 
ment administrators range over an 
awesome list of subjects. Sections of 

special interest to the scientist .. 

* The broad role of the forensic 

pathologist in criminal law and 
in the field of public health 

* A unique chapter on the forensic 
scientist, his laboratory and the 
law 

Published February 1964 

656 pp., 38 il., $14.50 

Every scientist is confronted sooner or 

later with the problem of communicat- 

ing his hard-won knowledge with others 

in his own or related fields. Here's a 

little book that will give you the right 

answer when you need it. The title- 

TECHNIQUES IN MEDICAL COM- 

MUNICATION. The author-Warner 

F. Bowers, M.D., of the New York 

Medical College. This book is packed 

from cover to cover with stimulating, 

workable ideas on how to improve sci- 

entific communication by the spoken or 

written word, between individuals or 

small groups, or in the largest conven- 

tion hall. Published November '63, 96 

pp., 21 il., $4.50 

Two New Publications 

"For Those Who Count" 

Due off press in May is an unusual 
book entitled STATISTICALLY 
SPEAKING by Warren K. Garling- 
ton, Ph.D., of Long Beach State 
College, and Helen E. Shimota, 
Ph.D., of the University of Southern 
California. Some genuinely humor- 
ous illustrations and the authors' 
easy-to-read style have combined to 
create the impossible . . . a book 
on statistics that is not only very 
informative but entertaining as well. 
Basic statistical concepts and termi- 
nology are explained by stories, ex- 
amples, and analogies. Throughout, 
statistics and their use are related to 
research reports. Will include about 
144 pp., 48 il., about $6.00 

Also of interest in this field.. 

ELEMENTS OF MEDICAL STATIS- 
TICS by J. V. Smart, Smith Kline and 
French Laboratories Limited, Welwyn 
Garden City, England. Nov. '63, 136 

pp., $7.50 

Every laboratory dealing with fibrous 
proteins and related materials will want 
to order at least one copy of PRACTI- 
CAL ANALYTICAL METHODS FOR 
CONNECTIVE TISSUE PROTEINS. 
Written by J. E. Eastoe and A. Courts, 
both of England. A late '63 publication, 
160 pp., 13 il., $8.50. 

Electronic Computers 
And Related Equipment 
To Aid "Life Sciences" 

The development of electronic compu- 
ters and related equipment to aid in the 
"life sciences" is examined by thirty-four 
experts in bio-medical electronics in a 
new book entitled ELECTRONIC AND 
COMPUTER-ASSISTED STUDIES OF 
BIO-MEDICAL PROBLEMS. Edited by 
Otto H. Schmitt of the University of 
Minnesota, and Cesar A. Caceres of the 
U. S. Public Health Service, this book 
is the first to stress the application of 
computers as eventual diagnostic aids to 

practicing physicians. Publication date 
March, 344 pp., $12.50 

Computers allow a thinking, warm- 
blooded, progressive human being to do 
the routine, boring tasks of many man 
lifetimes in hours or a few days. The 
present state-of-the-art is reviewed in a 
recent publication (January) by Edward 
E. Mason and William G. Bulgren, both 
of the State University of Iowa . . . 
COMPUTER APPLICATIONS IN 
MEDICINE. Includes 188 pp., 7 il., 
price $6.75 

Any individual involved in clinical chem- 
istry who is faced with the difficult prob- 
lem of selecting automated instruments 
should first read AUTOMATION IN 
CLINICAL CHEMISTRY by WAL- 
TON H. Marsh of the State University 
of New York Medical Center. Includes 
automated instruments of multi-test 
function and unit-test function as well 
as automated aids to analysis. A 1963 

publication, 148 pp., 46 il., $6.00 

REPORT ON SPACE EXPLORATION 

In a new book entitled PHYSIOLOGI- 
CAL PROBLEMS IN SPACE EXPLO- 
RATION seven experts summarize the 

present state of knowledge in several 

aspects of space psychophysiology . . . 

temperature problems, high energy 
radiations, gaseous requirements, food 

requirements, acceleration, weightlessness 
and sub-gravity problems, sensory and 

perceptual problems, isolation and dis- 

orientation, and physiologic rhythms. 
Edited by James D. Hardy of Yale Uni- 

versity Medical School . .. due ofj press 
in May . . . 344 pp., 100 ill., $12.50 
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THOMAS BOOK NEWS 
CHARLES C THOMAS * PUBLISHER 
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Spectrum above shows excellent performance of Model 521 beyond 400 cm-l in a scan of indene, 

GET THE WIDEST 
CONTINUOUS SCANNING 
RANGE AVAILABLE 
WITH NEW MODEL 521 
SPECTROPHOTOMETER 
Stretch your analytical spectrum from fun- 
damental to far infrared with Perkin-Elmer's 
new Model 521 Grating Infrared Spectro- 
photometer... the latest development in the 
field. The Model 521 gives a wider contin- 
uous scanning range than any other instru- 

ment-2.5 to 40j,...4000 to 250 cm-'. Spectra 
are recorded on convenient-sized chart 
paper without gaps or overlaps. 
The new filter-grating monochromator-a 
Perkin-Elmer exclusive-has a short-path 
f4.5 optical system twice as fast as similar 
instruments. This unique development con- 
serves energy and permits full-range anal- 
ysis of extremely small samples in low 
concentrations. 
The Model 521's low-frequency coverage 
gives important analytic information about 
the presence and nature of many organic 
bonds and structural groups: ethers, esters, 

ketones, organic acids, carbon-halogen 
and out-of-plane aromatic carbon-hydro, 
gen bonds, and many polyatomic inor- 
ganic anions. Metal-oxygen, metal-sulfur, 
sulfur-X and phosphorus-X absorptions 
also occur in the lower frequencies...well 
beyond the range of conventional KBr 
fore-prism instruments. 
The Model 521 Interchange is available as 
a separate unit, and is compatible with 
Model 221 or 421 Spectrophotometers. For 
more information, write to Instrument Divi- 
sion, Perkin-Elmer Corporation, 910 Main 
Avenue, Norwalk, Connecticut. 



One of a series on GM's research in depth 

Art for science's sake 

That's what some of our research scientists got when tE 
photographed what they were seeing close up in their 
labs: the etched surface of a cadmium sulfide crystal, 
an oxide film on a single crystal of iron, and many oth( 

The results were such striking examples of art in resea: 
that we collected the best for a small display at the 
Laboratories. And that was just the beginning. 

Today, several sets of these photos in color are 
constantly on loan to universities, high schools, art 
schools, and museums. Even the GM Futurama exhib 
at the World's Fair will feature some of our collectior 
in two and three dimensions. 

The art in research project is a dramatic example of 
the beauty and excitement experienced by the researc 
scientist. Not only that, its success shows that the 
researcher's delight in the orderly world of science 
is something that can be shared with the student 
... the artist ... or the ordinary man. 

General Motors Research Laboratories 
Warren, Michigan 

A. From our solid state physics lab (Oriented surface resultingfrom 
reduction of oxide scale on an iron single crystal) B. From our fluid 
dynamics lab (Air flow over a cylindrical body) c. From our semi- 
conductor lab (Etch pit in a cadmium sulfide single crystal) D. From 
our solid state physics lab (Thermally etched single crystal iron 
surface) E. From our chemical separations lab (Crystalline organic 
nitrogen compound from vehicle exhaust gas) 



Pur.Pak Chows are pacKed in polyethylene bags by a man in a sterilized suit operating in a sealed, sterile room. 



Polyethylene inner bags are autoclaved 
before entering sterile packing room. 

Sterilized poly 
inner bags are 
filled, then 
double heat 
sealed. Poly 
bags later are 
packed into 
paper. 

First step is to set up formula on control 
5oard. Exact proportioning of ingredi. 
ents assures uniform, high nutrition. 

NOW... 
a new measure 

of quality control 
in laboratory 

animal feeding... 

Samples are taken continuously and sent in 
sterile bags to the laboratory for certification. 

Now, for the first time, research workers and animal breeders can get 
animal diets pressure-processed to eliminate most microorganisms. 
The Ralston Purina Company has built at Davenport, Iowa, a mill 
with new equipment to make Purina PUR-PAK laboratory diets. 
They are pressure-processed and sealed in sterile bags. All nutritive 
qualities are preserved. Texture is improved. There are two kinds: 

* PURINA PUR-PAK LAB CHOW for rats, hamsters, mice 
* PURINA PUR-PAK MOUSE BREEDER CHOW for mouse breeder colonies 
Each will be offered with two types of microorganism control: 
REGULAR-processed under sufficient pressure and temperature to 
insure that the product, as packaged, has a reduced level of 
microorganisms. 
CERTIFIED-laboratory tested to assure that the diet is free, as packed, 
of Bacillus anthracis and all other bacteria except gram-positive, 
aerobic, spore-forming Bacillus species with not more than 1000 of 
these organisms per gram. 
Your Purina Dealer or Salesman has samples, prices and more informa- 
tion about these new products. Call him or write to Mr. H. A. Graff, 
Ralston Purina Company, St. Louis, Mo., for folder and sample. 
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PURINA I 

lab Chow 
FOR RATS. HAMSTERS -MICE 
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URINA...world's leading manufacturer of laboratory animal diets 
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*2 to 5 channels 

* Rectilinear recording 

* Simultaneous 8" servo and 
other records on one graph 

? Compact versatility-up to 
4 chopper, ECG, or EEG 
channels in any assortment 
-up to 2 servos.. for a 
total of 5 channels 

MODEL M8PM FULLY MODULAR 8-CHANNEL MACRO-POL YRAPH AVAILABLE 

GILSON MEDICAL ELECTRONICS 
MIDDLETON, WISCONSIN 

On Madison's West Belttine Highway 

SCIENCE, VOL. 144 
490 

ll - 

- 

- - - 

- 

rJ s | MODEL MS P 
P_ 

i s I i . MINI-tPOLYGRAPH 
_ | | _ | - 

_ , . 

____  __ 
I I ' " I 



1 May 1964, Volume 144, Number 3618 1 May 1964, Volume 144, Number 3618 

AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 

Science serves its readers as a forum for 
the presentation and discussion of impor- 
tant issues related to the advancement of 
science, including the presentation of mi- 
nority or conflicting points of view, rather 
than by publishing only material on which 
a consensus has been reached. Accordingly, 
all articles published in Science-including 
editorials, news and comment, and book 
reviews-are signed and reflect the indi- 
vidual views of the authors and not official 
points of view adopted by the AAAS or 
the institutions with which the authors are 
affiliated. 

Editorial Board 

DAVID M. BONNER WILLARD F. LIBBY 

MELVIN CALVIN NEAL E. MILLER 

ERNEST COURANT PHILIP M. MORSE 

FARRINGTON DANIELS COLIN S. PITTENDRIGH 

JOHN T. EDSALL KENNETH S. PITZER 

DAVID R. GODDARD DEWITT STETTEN, JR. 

ALEXANDER HOLLAENDER WILLIAM L. STRAUS, JR. 

ROBERT JASTROW EDWARD L. TATUM 

EDWIN M. LERNER II JOHN R. WINCKLER 

CLARENCE M. ZENER 

Editorial Staff 

Editor 
PHILIP H. ABELSON 

AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 

Science serves its readers as a forum for 
the presentation and discussion of impor- 
tant issues related to the advancement of 
science, including the presentation of mi- 
nority or conflicting points of view, rather 
than by publishing only material on which 
a consensus has been reached. Accordingly, 
all articles published in Science-including 
editorials, news and comment, and book 
reviews-are signed and reflect the indi- 
vidual views of the authors and not official 
points of view adopted by the AAAS or 
the institutions with which the authors are 
affiliated. 

Editorial Board 

DAVID M. BONNER WILLARD F. LIBBY 

MELVIN CALVIN NEAL E. MILLER 

ERNEST COURANT PHILIP M. MORSE 

FARRINGTON DANIELS COLIN S. PITTENDRIGH 

JOHN T. EDSALL KENNETH S. PITZER 

DAVID R. GODDARD DEWITT STETTEN, JR. 

ALEXANDER HOLLAENDER WILLIAM L. STRAUS, JR. 

ROBERT JASTROW EDWARD L. TATUM 

EDWIN M. LERNER II JOHN R. WINCKLER 

CLARENCE M. ZENER 

Editorial Staff 

Editor 
PHILIP H. ABELSON 

Publisher 
DAEL WOLFLE 

Publisher 
DAEL WOLFLE 

Business Manager 

HANS NUSSBAUM 
Business Manager 

HANS NUSSBAUM 

Managing Editor: ROBERT V. ORMES 

Assistant Editors: ELLEN E. MURPHY, JOHN 

E. RINGLE 

Assistant to the Editor: NANCY TEIMOURIAN 

News and Comment: DANIEL S. GREENBERG, 

JOHN WALSH, ELINOR LANGER, MARION ZEIGER, 

ROSEMARY GALLI 

Europe: VICTOR K. MCELHENY, Flat 3, 18 

Kensington Court Place, London, W.8, England 

(Western 5360) 

Book Reviews: SARAH S. DEES 

Editorial Assistants: ISABELLA BOULDIN, ELEANORE 

BUTZ, SYLVIA EBERHART, GRAYCE FINGER, NANCY 

HAMILTON, OLIVER HEATWOLE, ANNE HOLDSWORTH, 
MARCIA ISAAK, RUTH KINGERLEE, HOWARD NATHEN- 

SON, EDGAR RICH 

Advertising Staff 

Director Production Manager 
EARL J. SCHERAGO RAYMONDE SALAMA 

Sales: New York, N.Y., 11 W. 42 St. (212-PE- 
6-1858): RICHARD L. CHARLES, ROBERT S. BUGBEE 

Scotch Plains, N.J., 12 Unami Lane (201-889- 
4873): C. RICHARD CALLIS 

Chicago Ill., 6 W. Ontario St. (312-DE-7-4973): 
HERBERT BURKLAND 

Los Angeles 45, Calif., 8255 Beverly Blvd. 
(213-653-9817); WINN NANCE 

EDITORIAL CORRESPONDENCE: 1515 Massa- 
chusetts Ave., NW, Washington, D.C. 20005. 
Phone: 202-387-7171. Cable: Advancesci, 
Washington. Copies of "Instructions for Contribu- 
tors" can be obtained from the editorial office. 
ADVERTISING CORRESPONDENCE: Rm. 1740, 
11 W. 42 St., New York, N.Y. 10036. Phone: 
212-PE 6-1858. 

Managing Editor: ROBERT V. ORMES 

Assistant Editors: ELLEN E. MURPHY, JOHN 

E. RINGLE 

Assistant to the Editor: NANCY TEIMOURIAN 

News and Comment: DANIEL S. GREENBERG, 

JOHN WALSH, ELINOR LANGER, MARION ZEIGER, 

ROSEMARY GALLI 

Europe: VICTOR K. MCELHENY, Flat 3, 18 

Kensington Court Place, London, W.8, England 

(Western 5360) 

Book Reviews: SARAH S. DEES 

Editorial Assistants: ISABELLA BOULDIN, ELEANORE 

BUTZ, SYLVIA EBERHART, GRAYCE FINGER, NANCY 

HAMILTON, OLIVER HEATWOLE, ANNE HOLDSWORTH, 
MARCIA ISAAK, RUTH KINGERLEE, HOWARD NATHEN- 

SON, EDGAR RICH 

Advertising Staff 

Director Production Manager 
EARL J. SCHERAGO RAYMONDE SALAMA 

Sales: New York, N.Y., 11 W. 42 St. (212-PE- 
6-1858): RICHARD L. CHARLES, ROBERT S. BUGBEE 

Scotch Plains, N.J., 12 Unami Lane (201-889- 
4873): C. RICHARD CALLIS 

Chicago Ill., 6 W. Ontario St. (312-DE-7-4973): 
HERBERT BURKLAND 

Los Angeles 45, Calif., 8255 Beverly Blvd. 
(213-653-9817); WINN NANCE 

EDITORIAL CORRESPONDENCE: 1515 Massa- 
chusetts Ave., NW, Washington, D.C. 20005. 
Phone: 202-387-7171. Cable: Advancesci, 
Washington. Copies of "Instructions for Contribu- 
tors" can be obtained from the editorial office. 
ADVERTISING CORRESPONDENCE: Rm. 1740, 
11 W. 42 St., New York, N.Y. 10036. Phone: 
212-PE 6-1858. 

SCIE NCE SCIE NCE 

Distribution of Federal Research Funds 

The allocation of federal research funds is likely to be a con- 
tinuing source of controversy. In 1962 ten institutions received 38 
percent of the total, while 25 received 59 percent. At least two 
factors contributed to this concentration. First, a number of univer- 
sities managed large research establishments for the Defense Depart- 
ment, the Atomic Energy Commission, or the National Aeronautics 
and Space Administration. A second factor is the known excellence 
of the institutions receiving funds. A few universities have obtained 
many of the best men, who in turn generate first-rate research pro- 
posals. 

Policies of government agencies differ with respect to distribution 
of funds. The Defense Department awards research contracts to 
those most capable of getting results. Since the principal business of 
the organization is defense of the nation, such a policy seems in order. 

The National Institutes of Health and the National Science Foun- 
dation have succeeded in attaining a fairly widespread distribution 
of their funds. Lumping the two together for simplicity, one finds 
that, in fiscal 1962, four populous eastern states received $7.0 per 
capita. Five middle western states obtained $3.4, while eight south- 
eastern states received $2.1. However, considered on the more 
realistic basis of dollars per scientist in these regions, the distribu- 
tion was roughly even. For the eastern group the figure was $2000; 
for the middle western group, $1590; and for the southeastern group, 
$1600. These figures indicate that these two granting agencies have 
tried to distribute their funds broadly. 

Despite such efforts, the fact remains that support is concentrated 
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The Packard Model 445 Armac Scintillation Detector is an 
extremely sensitive, large sample-volume (up to two liters) 
well-type detector designed for measuring radiation from 
gamma-emitting isotopes. 

Because its high counting efficiency and sensitivity per- 
mit shorter counting times, the Armac Detector enables 
the research scientist to quickly and accurately determine 
the presence of low levels of radioactivity in bulk samples 
including meat, milk, water, blood, feces, soil, or tissue 
with little or no sample preparation. 

IDEALLY SUITED FOR IN VIVO RESEARCH 
The Armac's 4-pi counting geometry and high counting 
efficiency require that only very small doses of radioactivity 
be administered to small experimental animals during 
in vivo research on retention and excretion of various 
gamma-emitting isotopes. Sacrificing is unnecessary and 
the animal acts as its own control for repeated experi- 
mentation. 

The Armac Detector is also useful in nutritional studies 
and clinical diagnosis where changes in the amount of 
circulating radioactivity in the blood can be directly related 
to other body functions. These changes can be measured 
accurately and rapidly using the blood-rich portion of the 
patient's forearm which can be accommodated in the 
Armac's counting chamber. 

COMPLETE SYSTEMS 
An Armac Detector System, comprised of the Model 445 
Armac Scintillation Detector and any of several Packard 
Spectrometers and related control units, recording rate- 
meters, etc., can be supplied to meet your needs. Any 
Armac Detector System can be readily modified or ex- 
panded to meet changing research requirements. 

Ask your Packard Sales Engineer for complete details, or 
write for Bulletins. 

(Photograph) COUNTING LIVE FISH IN FLOWING STREAM WATER. 
Photo courtesy of Oak Ridge National Laboratory operated by Union 
Carbide Corporation for the U. S. Atomic Energy Commission. 

I. ........ | PACKARD INSTRUMENT COMPANY, INC. 
PackAIOrd 

BOX 42B * LA GRANGE. ILLINOIS * AREA CODE 312 * 485-6330 
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MICROWAVE 
RADIO SYSTEM USES 

NEW FREQUENCY 
DIVERSITY 

ARRANGEMENT 

Microwave stations, like the one shown 
here, must often be located at 

remote sites. Therefore, the new system 
was designed with equipment 

packages for easy installation at such 
sites, with simple battery operation, 

and with an automatic alarm 
system that provides quick trouble 

location. Each radio channel 
is capable of carrying 600 

I telephone conversations. 

Microwave radio systems carry much of the telephone, 
network television, and data traffic of the Bell System. 
First introduced in 1948, microwave radio is used 
both for coast-to-coast backbone routes and for shorter 
routes carrying smaller amounts of traffic. Because 
of the extensive growth in the use of microwave systems 
and the likelihood that this growth will continue, 
available bands of frequencies must be used efficiently- 
otherwise congestion could result in the future. 

The Federal Communications Commission has assigned 
three broad bands of frequencies for use by the common 
carriers, centered on 4000, 6000, and 11,000 megacycles. 
Because of atmospheric effects, transmission is more 
reliable in the lower two bands; thus the backbone long- 
haul routes of the Bell System operate in these bands. 
However, the 11,000 megacycle band is satisfactory 
most of the time, with transmission impairment 
occurring only during heavy rainstorms. 

Engineers at our Merrimack Valley Laboratory 
(North Andover, Massachusetts) have developed a new 
microwave system which can operate alternatively in the 
6000 and 11,000 megacycle bands. Should fading or 
equipment troubles occur while operating in one band, the 
system automatically switches to the other band-so 
rapidly that a television viewer, for example, cannot see 
or hear any difference. Thus reliable transmission is 
assured and available microwave bands are used efficiently. 

The new system is designed to be economical for short-haul 
service-i.e., for routes up to 250 miles in length. 
It handles broadcast TV, educational TV, telephone or data 
with complete flexibility. Bell Laboratories engineers have 
worked closely with Western Electric Company 
manufacturing people to ensure maximum performance, 

? reliability, and economy. BELL TELEPHONE 
LABORATORIES ... World Center 
of Communications Research and Development 
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What's new and better in 
these 1964 PYREX? brand 
beakers and flasks ? 

Some of them are all new-like the beaker. 
Others, like the flasks, may not look much differ- 

ent, but you'll find they last longer in your lab. 
That's because we're making them a new way. 

We've improved our glass technology so we can, 
form them even more uniformly to give you even 
greater strength. And we continue to make certain 
the glass has the best balance of thermal-shock and 
corrosion resistance, too. 

We've been making improvements in design, 
production, and raw material every year since we 
invented PYREX ware back in 1915. These improve- 
ments mean more value for you. 

Some examples of the new and the better for 1964: 

HEAVY DUTY BEAKER-Actual laboratory tests proved 
this is the strongest beaker you can buy. 

Its increased weight of walls, corners and bottom, its 
tooled-on wedge-shape top give you the service of 3, 4, 
or even 5 regular beakers for less than you'd pay for 
two regular beakers. 

The convenient graduations add speed to your work. 
No extra cost for these. 

Where beaker breakage is a problem (and where isn't 
it?), our No. 1003 is the proven answer. 

IMPROVED BOILING FLASK-to give you extra 
strength in the critical neck and shoulder areas and right 
on through the body, we now blow this No. 4280 flask 
all at once in one piece. This gives you a flask of more 
uniform thickness to better resist clamping and han- 
dling stress and strain. It also gives you a better looking 
flask. 

See if the improved No. 4280 doesn't give you better, 
longer service. 

IMPROVED ERLENMEYER FLASK-you'll appreciate 
the added value and convenience the improvements in 
this flask give you. 

Flasks with uniform walls are better able to resist 
heat shock and impact and give you longer service. 
That's why we flow the glass uniformly into the tricky 
radii and flats that make an Erlenmeyer. 

Reinforced rims resist breakage. That's why we pro- 
vide this protection. 

Approximate graduations add speed and conven- 
ience. They're yours at no extra cost. 

Try our No. 4982 and get the extra value and con- 
venience we've built into this flask for you. 

Improvements like these carry right through the 115 
other flasks and beakers in four different glasses in 
the longest and deepest, the oldest and newest, the 
most tried and trusted line in the world. Laboratory 
Glassware Dept., Corning Glass Works, Corning, 
New York. 

CORNING GLASS WORKS 



Graph depicts stabilized system operation compared with unstabilized operation, both under extreme temperature variations. 

REPRODUCIBLE 

CONDITIONS 

DAY AFTER DAY WITH 

THIS NEW PULSE 

HEIGHT STABILIZER 

Now you can eliminate multichannel 
analyzer system gain and zero drift. The 
new RIDL 39-6 Digital Pulse Height Sta- 
bilizer allows you to use an analyzer sys- 
tem without recalibration over an 
extended period of time regardless of 
independant drifts in the detector, 
H. V. supply, amplifier, and ADC. The 
39-6 limits driftto 0.1% overthe dynamic 
range of the experiment. 
With the 39-6, instrument conditions in 
the system can be reproduced from ex- 

periment to experiment. It can be used 
with scintillation, proportional, and solid 
state detectors. Comparison of data 
from the same system can be made 
with assurance that the over-all sys- 
tem conditions are identical. Stabiliza- 
tion is effected on experiment peaks 
stored in the analyzer, or on peaks sup- 
plied from external sources such as 
light, an alpha source imbedded in the 
crystal, or from a pulse generator. Ex- 
ternal peaks will not store in analyzer 
(if desired). 

System stabilization is continuous 
throughout all operating modes of the 
analyzer. The Model 39-6 monitors the 
output of the analyzer ADC which func- 
tions continuously during Accumulate, 
Stand-by, and Readout. 

The Model 39-6 provides digital selec- 
tion of two effective channels. The 
lower channel number, selected with 
two digital indicating switches, deter- 
mines the control point for ADC zero 

intercept correction. The higher chan- 
nel number, selected with three digital 
switches, is set to an energy peak (or 
the pulse generator amplitude); this 
determines the control point for system 
gain correction. Both channel selec- 
tions are obtained easily with a calibra- 
tion step prior to system operation. 

To find out more about the unusual 
stabilizing capability of the 39-6, and 
the many ways it can enhance the 
value of your RIDL analyzer (Models 
34-8, 34-12, or 34-12B) see your RIDL 
sales representative, or write for liter- 
ature, and specifications. NUC:R-4-228 

RIDL 
A DIVISION OF NUCLEAR-CHICAGO CORPORATION 

4501 West North Ave., Melrose Park, Illinois 60160 



SPECIAL OFFER 

TO ALL AAAS MEMBERS: 

A Full Year of 
... ... 

DEDALUS 
for $4.50! 

.i! You can get a year's subscription to . 
. DLEDALUS, America's foremost journal 

|.l of thought and opinion, for only $4.50, or | 
*.|} a 2-year subscription for $8.00. (The usual 

subscription rate for this quarterly of the .. 
... American Academy of Arts and Sciences | 
:I:I is $5.50 per year; $10.00 for 2 years.) 
.... Take advantage of this special offer today, 

by mailing the subscription coupon below. 

..l Each issue of DJEDALUS explores one. 
theme of contemporary importance. Our 

| authors include the most distinguished | 
-members of the communities of science . 

... and humanities here and abroad. 

Recent issues have included "The Amer- : 
.I. ican Reading Public," "The Professions," 
"IIi and the special Winter 1964 triple issue of 
.i:: DLEDALUS entitled, "A New Europe?". 

Future issues which promise stimulating 
and informative discussions about subjects 
that would be of particular interest to you 

..! as a AAAS member are "The Contempo- 

.. :: rary University" to be published in the 

..! fall of 1964, and devoted to the dilemmas . 
and potentialities of the university as it 

.| . exists today, "Toward a Redefinition of 
|*| Culture," and an issue devoted to the sub- . 
..| ject of utopias. Take this opportunity to 
||! join the growing circle of knowledgeable 
... men and women who are making D1EDA- 
..| LUS their means of access to the best in 
.i : contemporary thought.:: 

DAEDALUS Subscription Office: 280 Newton Street, 
Brookline Station, Boston 46, Massachusetts 

Please enter my subscription to the quarterly 
DAEDALUS as follows: 

[] 1 year: $4.50 [ ] 2 years: $8.00 

[ ] Payment herewith [ ] Bill me 

I 3 
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q*elc/z High Form 

TRIPLE-BEAM BALANCE 

igh Sensitivity 
* Stainless Steel 

(With extra weight 201 g.) 

* EVERSE BalaSensitive to 0.01 gram 
Includes adjustable plat- 

form for 
specific gravity 

*~' 
~"~ 

::'~ ...... determinations 

No. 4030 PAT. NO. 1872465 

* ONE-PIECE BEAM 4030. TRIPLE BEAM BALANCE, 
(PATENTED) High Form. Each, $27.50 

* ELECTROPOLISHED 4031. AUXILIARY WEIGHT. For increas- 
SURFACES ing the capacity of No. 4030 

* REVERSE Balance to 201 grams. 

ETCHED SCALES Each, $1.50 

* POSITIVE-SETTING 4030C. PLASTIC COVER, For No. 4030. 
SLIDING WEIGHTS Each, $1.60 

Gen. Offices: 7300 N. Linder Ave., Dept. E, Skokie, III. 60076 

Manuf r Eastern Branch: 331 E. 38th St., New York, N. Y. 10016 

Manufacturers of Scientific Instruments and Laboratory Apparatus 

Klett Summerson 

Photoelectric Colorimeter 

No. 800-3 

Test Tube 
Model 

KLETT COLONY MARKER and TALLY 

This instrument takes 
the drudgery and er- 
ror out of the count- 
ing of bacterial colo- 
nies. 

A t /C//e MANUFACTURING CO., INC., 
179 East 87th Street, New York, 28, N.Y. 
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Forthcoming Events Forthcoming Events 

May 

11-13. Vectorcardiography, intern. conf., 
New York, N.Y. (E. Meilman, Long Island 
Jewish Hospital, New Hyde Park, N.Y.) 

11-14. Society for Industrial and Ap- 
plied Mathematics, spring meeting, Wash- 
ington, D.C. (SIAM, Box 7541, Philadel- 
phia 1, Pa.) 

11-14. American Urological Assoc., 
annual, Pittsburgh, Pa. (AUA, 1120 
North Charles St., Baltimore, Md.) 

11-16. Assessment of Radioactive Body 
Burdens in Man, symp., IAEA, Heidelberg, 
Germany. (IAEA, Div. of Public In- 
formation, Kirntnerring 11, Vienna, Aus- 
tria) 

11-14. Aerospace Medical Assoc., 35th 
annual, Bal Harbour, Fla. (W. J. Ken- 
nard, c/o Washington Natl. Airport, 
Washington, D.C. 20001) 

11-14. Biological Editors, conf., Ann 
Arbor, Mich. (R. L. Zwemer, Committee 
on European Editors, c/o American Phys- 
iological Soc., 9650 Wisconsin Ave., 
Bethesda, Md. 20014) 

11-16. International College of Sur- 
geons, 14th intern. congr., Vienna, Aus- 
tria. (S. E. Henwood, 1516 Lake Shore 
Dr., Chicago, Ill. 60610) 

12. American Inst. of Chemical Engi- 
neers, tri-sectional symp., Newark, N.J. 
(R. H. Dodds, Gibbs & Hill, Inc., 393 
Seventh Ave., New York, N.Y.) 

13-14. Society of Plastics Engineers, 
plastics in space, conf., Garden City, N.J. 
(D. Hassel, Grumman Aircraft Engineer- 
ing Corp., Bethpage, L.I., N.Y.) 

13-15. Biomathematics and Computer 
Science in the Life Sciences, 2nd annual 
symp., Houston, Tex. (Univ. of Texas 
Graduate School of Biomedical Sciences, 
102 Jesse Jones Bldg., Texas Medical 
Center, Houston 77025) 

13-15. Society of Professional Well Log 
Analysts, 5th intern. symp., Midland, 
Tex. (F. Wheeler, SPWLA, P.O. Box 
4713, Tulsa 14, Okla.) 

14-15. Radiochemical Processing Symp., 
Buffalo, N.Y. (R. F. Lumb, Western New 
York Nuclear Research Center, Power 
Drive, Buffalo 14214) 

14-15. Scandinavian Biochemistry Meet- 
ing, Stockholm, Sweden. (Sveriges Bio- 
kemiska Forenig, Karolinska Inst., Stock- 
holm 60) 

14-16. American Inst. of Industrial 
Engineers, 15th annual conf., Philadel- 
phia, Pa. (W. J. Jaffe, Dept. of Manage- 
ment Engineering, Newark College of 
Engineering, Newark, N.J.) 

14-16. Central States Anthropological 
Soc., annual, Milwaukee, Wis. (N. O. 
Lurie, Dept. of Anthropology, Univ. of 
Wisconsin, Milwaukee 11) 

14-16. Society of Technical Writers and 
Publishers, 11th annual convention, San 
Diego, Calif. (C. M. Johnson, U.S. Navy 
Electronics Laboratory, San Diego 92132) 
.16. Southern California Acad. of 

Sciences, annual, Northridge. (R. B. 
Loomis, Dept. of Biology, Long Beach 
State College, Long Beach, Calif.) 

16-2. European Energy Conf., Paris, 

May 

11-13. Vectorcardiography, intern. conf., 
New York, N.Y. (E. Meilman, Long Island 
Jewish Hospital, New Hyde Park, N.Y.) 

11-14. Society for Industrial and Ap- 
plied Mathematics, spring meeting, Wash- 
ington, D.C. (SIAM, Box 7541, Philadel- 
phia 1, Pa.) 

11-14. American Urological Assoc., 
annual, Pittsburgh, Pa. (AUA, 1120 
North Charles St., Baltimore, Md.) 

11-16. Assessment of Radioactive Body 
Burdens in Man, symp., IAEA, Heidelberg, 
Germany. (IAEA, Div. of Public In- 
formation, Kirntnerring 11, Vienna, Aus- 
tria) 

11-14. Aerospace Medical Assoc., 35th 
annual, Bal Harbour, Fla. (W. J. Ken- 
nard, c/o Washington Natl. Airport, 
Washington, D.C. 20001) 

11-14. Biological Editors, conf., Ann 
Arbor, Mich. (R. L. Zwemer, Committee 
on European Editors, c/o American Phys- 
iological Soc., 9650 Wisconsin Ave., 
Bethesda, Md. 20014) 

11-16. International College of Sur- 
geons, 14th intern. congr., Vienna, Aus- 
tria. (S. E. Henwood, 1516 Lake Shore 
Dr., Chicago, Ill. 60610) 

12. American Inst. of Chemical Engi- 
neers, tri-sectional symp., Newark, N.J. 
(R. H. Dodds, Gibbs & Hill, Inc., 393 
Seventh Ave., New York, N.Y.) 

13-14. Society of Plastics Engineers, 
plastics in space, conf., Garden City, N.J. 
(D. Hassel, Grumman Aircraft Engineer- 
ing Corp., Bethpage, L.I., N.Y.) 

13-15. Biomathematics and Computer 
Science in the Life Sciences, 2nd annual 
symp., Houston, Tex. (Univ. of Texas 
Graduate School of Biomedical Sciences, 
102 Jesse Jones Bldg., Texas Medical 
Center, Houston 77025) 

13-15. Society of Professional Well Log 
Analysts, 5th intern. symp., Midland, 
Tex. (F. Wheeler, SPWLA, P.O. Box 
4713, Tulsa 14, Okla.) 

14-15. Radiochemical Processing Symp., 
Buffalo, N.Y. (R. F. Lumb, Western New 
York Nuclear Research Center, Power 
Drive, Buffalo 14214) 

14-15. Scandinavian Biochemistry Meet- 
ing, Stockholm, Sweden. (Sveriges Bio- 
kemiska Forenig, Karolinska Inst., Stock- 
holm 60) 

14-16. American Inst. of Industrial 
Engineers, 15th annual conf., Philadel- 
phia, Pa. (W. J. Jaffe, Dept. of Manage- 
ment Engineering, Newark College of 
Engineering, Newark, N.J.) 

14-16. Central States Anthropological 
Soc., annual, Milwaukee, Wis. (N. O. 
Lurie, Dept. of Anthropology, Univ. of 
Wisconsin, Milwaukee 11) 

14-16. Society of Technical Writers and 
Publishers, 11th annual convention, San 
Diego, Calif. (C. M. Johnson, U.S. Navy 
Electronics Laboratory, San Diego 92132) 
.16. Southern California Acad. of 

Sciences, annual, Northridge. (R. B. 
Loomis, Dept. of Biology, Long Beach 
State College, Long Beach, Calif.) 

16-2. European Energy Conf., Paris, 
France. (H. Perdon, Institut Frangais des 
Combustibles et de l'Energie, 3, rue Henri- 
Heine, Paris 16?) 

France. (H. Perdon, Institut Frangais des 
Combustibles et de l'Energie, 3, rue Henri- 
Heine, Paris 16?) 

book FU 

news _A~CHE IA' 

from ... 

W&W 

3 new editions. 

Cates' PRIMARY 
ANATOMY, 5th ed. 
Provides the non-medical university 
student of anatomy with a profes- 
sional textbook of gross and func- 
tional anatomy that neither entangles 
him in a web of details nor misleads 
him with a style so basic as to be 
boring. 
By J. V. Basmajian, M.D.; Professor 
and Head of the Department of 
Anatomy, Queen's University, King- 
ston, Ontario, Canada. 
1964 393 pp., 550 figs., 4 pls. $7.95 

Strong & Elwyn's 
HUMAN NEURO- 
ANATOMY, 5th ed. 
A classic textbook in human neuro- 
anatomy, thoroughly revised to in- 
clude new and recent contributions 
to the basic neurologic disciplines, 
but kept in a useful form for students 
by including only the most pertinent 
material. 
By Raymond C. Truex, A.B., M.S., 
Ph.D., Professor of Anatomy, Tem- 
ple University School of Medicine; 
and Malcolm B. Carpenter, B.A., 
M.D., Professor of Anatomy, College 
of Physicians and Surgeons, Colum- 
bia University. 
1964 565 pp., 375 figs. $13.25 

Bailey's TEXTBOOK OF 
HISTOLOGY, 15th ed. 
Constantly revised, this continuous 
chronicle of the progress of histology 
is now in its 60th year, with the 15th 
edition bringing up to date the ad- 
mirable work on which many, many 
students and teachers have success- 
fully relied. 
By Wilfred M. Copenhaver, Ph.D., 
Professor of Anatomy, College of 
Physicians and Surgeons, Columbia 
University. 

665 pp., 509 figs. (many col) 
1964 $13.50 

THE WILLIAMS & WILKINS 
COMPANY 
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in Medicine and the Allied Sciences. 
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17-20. American Inst. of Chemical Engi- 
neers, natl. meeting, Pittsburgh, Pa. (F. J. 
Van Antwerpen, 345 E. 47 St., New York, 
N.Y. 10017) 

18-20. Radiation Research Soc., 12th 
annual, Miami Beach, Fla. (G. D. Adams, 
Radiological Laboratory, Univ. of Cali- 
fornia Medical Center, San Francisco 
22) 

18-20. Water, 2nd conf., Technical 
Assoc. of the Pulp and Paper Industry, 
Green Bay, Wis. (H. O. Teeple, TAPPI, 
360 Lexington Ave., New York, N.Y.) 

18-21. Society of Economic Paleontol- 
ogists and Mineralogists, Toronto, Ont., 
Canada. (R. H. Dott, Box 979, Tulsa 1, 
Okla.) 

18-21. American Assoc. of Petroleum 
Geologists, 49th annual conv., Toronto, 
Ont., Canada. (R. E. King, American 
Overseas Petroleum, Ltd., 485 Lexington 
Ave., New York, N.Y. 10017) 

19-20. Council on Medical Television, 
6th annual, Atlanta, Ga. (S. A. Agnello, 
Duke Univ. Medical Center, Box 3163, 
Durham, N.C. 27706) 

19-21. Microwave Theory and Tech- 
niques, intern. symp., New York, N.Y. 
(H. L. Browman, Airborne Instruments 
Laboratory, Deer Park, N.Y. 11729) 

19-22. German Metallurgical Soc., gen- 
eral assembly, Bremen. (Deutsche Gesell- 
schaft fur Metallkunde, An der Alteburger 
Miihle 12, Koln-Marienburg, Germany) 

19-22. German Soc. for Applied Optics, 
65th, Gmunden am Traunsee. (H. Volk- 
mann, Deutsche Gesellschaft fur Ange- 
wandte Optik, Zeppelinstr. 23, 7920 
Heidenheim, Germany) 

19-23. Energy Metabolism, 3rd symp., 
Ayr, Scotland. (European Assoc. for Ani- 
mal Production, Corso Trieste, 67, Rome, 
Italy) 

19-30. International Electrotechnical 
Commission, general meeting, Aix-les- 
Bains, France. (American Standard Assoc., 
10 E. 40 St., New York 16) 

20. Memorial Hospital of Long Beach, 
medical staff symp., Long Beach, Calif., 
(G. X. Trimble, 2801 Atlantic Ave., Long 
Beach 6) 
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14th annual, London, Ont. (CAG, P.O. 
Box 421, Ottawa, Ont., Canada) 

20-28. Modern Methods for Analysis of 
Organic Compounds, symp., Eindhoven, 
Netherlands. (Gesellschaft Deutscher Che- 
miker, Postfach 9075, Frankfurt-am-Main, 
Germany) 

21-22. American Geological Inst., To- 
ronto, Ont., Canada. (D. M. Kinney, U.S. 
Geological Survey, Washington, D.C.) 

21-22. Southern Textile Research Conf., 
Hilton Head Island, S.C. (American Assoc. 
of Textile Chemists and Colorists, P.O. 
Box 886, Durham, N.C.) 

21-23. Minerals, 9th annual symp., 
Moab, Utah. (J. C. Fox, Soc. of Mining 
Engineers, 345 E. 47 St., New York, N.Y.) 
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24-28. Near and Middle East Medical 
conf., Istanbul, Turkey. (P. Ponthus, In- 
stitut de Radiologie et de Lutte Contre le 
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Don't rely on gravity...set the dial and pump it 
accurately 

The Beckman Solution Metering Pump delivers small amounts of almost any liquid more 
easily and precisely than ever before. This tiny pump is ideal for drug infusion studies, 
reaction rate studies, organic synthetic research, pilot plant operations, and similar applica- 
tions in lab or plant. 
It's never been so easy. Attach the hoses, adjust the flow, and plug in the power cord. 
That's all. 
And so precise too. The pre-calibrated Duodial? gives you -- 2% accuracy, with repeatability 
to better than ?+0.5% of rated capacity-and it's readable to thousandths of milliliters per 
minute. Mechanically actuated valves insure leak-free performance. You can select from four 
ranges to fit your requirements-0-2, 0-5, 0-10, or 0-20 nl/min. All are resistant to highly 
corrosive solutions. Cleaning is quick and easy, too. Let your Beckman Sales Engineer tell 
you more about this compact solution to your metering problems. Or return the coupon today. 
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