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I ightbea m 
recorder 

eliminates 

RFI with 

silent light!t Ii i I X 
The unique incandescent optical system of this new direct- 
print oscillograph completely eliminates confused data caused 
by generation of RF interference into associated equipment. 
It is the only lightbeam recorder that meets RFI specs . . . 
MIL-I-26600 and MIL-I-6181D. Whether your application 
is industrial or aero-space, check out these important facts. 

Start and Re-start Recording time ... 50 milliseconds 
Writing Speed . . . Greater than 30,000 in./sec. 
Companion Amplifiers... Especially Designed 
Complete Line of Accessories 
8 Pushbutton Record Speeds 
Internal Chart Take-up 
High Contrast Traces 
16 Channels 

Now you can record over the whole range of most-used 
frequencies with Brush systems incorporating all the known 
refinements in oscillography. Write for full details. 

------IErushT INSTRUM E:NT5 
DIVISION OF 1Cir_-ET, I 37TH AND PERKINS, CLEVELAND 14, OHIO 

Circle IFC on Readers' Service Card 



"What could be easier?" ... is the first reaction when you see the 
Super-Mixer in action. The exclusive "Squaroid" mixing head- 
molded of durable Neoprene-provides quick, positive mixing 
action in test tubes, flasks, or other vehicles. Easy, convenient opera- 
tion will convince you that this mixer has superior features: 
* Built-in rheostat control, gives smooth, stepless action; 

provides gentle, moderate or violent mixing 
* Exclusive "Squaroid" mixing head handles micro size 

tubes, standard tubes, flasks and beakers 
* "Squaroid" design of mixing head handles two or more 

tubes simultaneously 
* Even square or odd-shaped tubes and flasks can be touched 

to the mixing head for positive stirring of contents 

* Unique "Touch Plate" switch permits one-hand operation; 
mixing head stops instantly with release of pressure 

* No springs used in the mixing mechanism 
* Requires no stoppers, no capping of test tubes 
* Housing of die-cast aluminum ... 5" square base is cush- 

ioned with sponge rubber, will not creep 
* Efficient, yet inexpensive (Order one for each lab table) 

Cat. No. 1290 LAB-LINE SUPER-MIXER. Complete with 
built-in rheostat control, exclusive "Squaroid" Neoprene mixing 
head and unique "Touch Plate". 115 Volts, 50/60 Cycles. 
Net wt. 6 Ibs. Price............................ $5 950 
Cat, No, '4 04 FOOT SWITCH for SUPERMIXER. Price. .$2000 

Write for Bulletin 385 

LAB-LINE INSTRUMENTS, Inc. 
L->i|j Manufacturers and Designers 

LAB-LINE PLAZA * MELROSE PARK, ILL. 60160 
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X.111 Q 

W ~ ~ "~a thin film of polypropylene. Tritiated 
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ISAAK,I~ RUI*M~KI~RLTENrated in the film and can be detected 
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of the labeled compound is related to 
the mode of crystal growth of the 
Lfilm. The phenomenon can be a useful 
tool for studies of microstructure in 
polymers (about X 540). See page 
1316. 



WILEY X BOOKS- 

Including INTERSCIENCE 

Kirk-Othmer: ENCYCLOPEDIA OF CHEMICAL 
TECHNOLOGY 

Volumes I and II 

Executive Editor: ANTHONY STANDEN, Interscience 
Publishers. Completely revised, rewritten and expanded, 
this second edition contains a wealth of new articles on the 
most recent advances and up-to-date research carried out in 
all fields of chemical technology. Volume I covers Abher- 
ents to Aluminum and Aluminum Alloys. Volume II cov- 
ers Aluminum Compounds to Azo Dyes. Interscience Books. 
Volume 1-1963. 990 pages. Single-Volume Price: $45.00. 
Subscription Price: $35.00. Volume 11-1963. 990 pages. 
Single Volume Price: $45.00. Subscription Price: $35.00. 

PHYSICAL ORGANIC CHEMISTRY 

By KENNETH B. WIBERG, Yale University. This 
book concentrates on the physical chemical aspects rather 
than the organic chemical aspects of organic chemistry. 
Detailed coverage of chemical bonding, spectra, equilibria, 
and kinetics is featured. 1963. Approx. 600 pages. Prob. 
$10.75. 

COLOR: A Guide to Basic Facts and Concepts 

By R. W. BURNHAM, Eastman Kodak Company; 
R. M. HANES, The Johns Hopkins University; and C. JAMES 
BARTLESON, Eastman Kodak Company. Employing an easy- 
to-use coded outline form, this book provides both funda- 
mental and advanced technical information in concise, ex- 

pository statements on the basic concepts and established 
facts of color. 1963. 249 pages. $9.25. 

ORGANIC FUNCTIONAL GROUP ANALYSIS 
BY MICRO AND SEMIMICRO METHODS 

By NICHOLAS D. CHERONIS and T. S. MA, both of 
Brooklyn College. Here is a comprehensive treatise on 
methods for the determination of functional groups in 

organic compounds. Unique in its field, this book includes 

thorough discussions of nearly 100 functional groups and 

presents over 50 experimental procedures. An Interscience 
Book. 1963. In Press. 

THEORY OF DATA 

By CLYDE H. COOMBS, University of Michigan. 
This book offers a penetrating analysis of the foundations 
of psychological measurement, especially the geometric 
models used for the inferential classification of stimuli and 

people. 1963. Approx. 608 pages. Prob. $14.95. 

GENERAL CHEMISTRY, A 
PROGRAMMED REVIEW 

By LUCIANA SACERDOTE, Fairleigh Dickinson Uni- 

versity. Here is a thorough and comprehensive review of 
the chemical principles and the physico-chemical properties 
and reactions of the elements presented in a sequence of 
short paragraphs, with blank spaces to be filled in by the 
reader to ascertain whether or not the material covered 
has been understood. 1963. In Press. 

ON PHYSICAL ADSORPTION 

By SYDNEY Ross, Rensselaer Polytechnic Institute, 
and J. P. OLIVIER, Freeport Kaolin Company. A book 
on physical adsorption at the gas-solid interface that empha- 
sizes experimental techniques and the treatment of experi- 
mental data. An Interscience Book. 1963. Approx. 344 
pages. Prob. $12.50. 

PARASITIC COPEPODA AND 
BRANCHIURA OF FISHES 

By SATYU YAMAGUTI. Diagnostic and identification 

keys for all the known families and genera of the copepoda 
parasitic on vertebrates and Branchiura of fishes. All known 
species are listed with their hosts and geographical distri- 
butions. An Interscience Book. 1963. Approx. 964 pages. 
Prob. $90.00. 

THE ELEMENTS OF STOCHASTIC 
PROCESSES WITH APPLICATIONS TO 
THE NATURAL SCIENCES 

By NORMAN T. J. BAILEY, University of Oxford, 
England. Develops an introductory and relatively simple 
account of the theory and application of the evolutionary 
type of stochastic process. With its use, the reader can solve 
problems in birth, death, transformation, evolution, and 
other time-linked areas. Throughout the book, the emphasis 
is placed on the practical scientific aspects-rather than 
theory and mathematical rigor. 1964. Approx. 200 pages. 
Prob. $7.00. 

ELEMENTARY HUMAN ANATOMY 

By ANDREW J. BERGER, University of Michigan 
Medical School. This book offers a well-balanced presenta- 
tion of all systems and regions of the human body, avoid- 
ing minute technical descriptions of bones and muscle at- 
tachments. Elementary Human Anatomy is divided into 
two parts-the first discussing the basic plan of each system, 
the second dealing with functional aspects of regional 
anatomy. 1964. Approx. 504 pages. Prob. $7.50. 

send for on-approval copies 

JOHN WILEY & SONS, Inc. 
1214 

605 Third Avenue, New York, N. Y., 10016 
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WILEY X BOOKS 

Including INTERSCIENCE 

QUANTITATIVE CHEMICAL TECHNIQUES 
OF HISTO- AND CYTOCHEMISTRY 

In Two Volumes 

By DAVID GLICK, Stanford University Medical 
School. The techniques included in these two volumes rep- 
resent the most significant avenues of progress in histo- 
and cytochemical research, and make this work an indis- 
pensable manual. Interscience Books. Volume I: 1962. 482 
pages. $14.50. Volume II: 1963. Approx. 576 pages. Prob. 

1 6.50. 

SUPERCONDUCTORS 

Edited by M. TANENBAUM, Bell Telephone Labora- 
tories, and W. V. WRIGHT, Electro-Optical Systems. Based 
on the Proceedings of Technical Sessions sponsored by the 
Electronic Materials Committee of the Institute of Metals 
Division, The Metallurgical Society, AIME, held in New 
York, February 18, 1962, this book explores the progress 
that has been made in the field of Superconductors in recent 
years. An Interscience Book. 1962. 147 pages. $7.00. 

PYRIDINE AND ITS DERIVATIVES, In Four Parts 
Part IV 

Edited by ERWIN KLINGSBERG, American Cyanamid 
Company. The latest volume in the four part series present- 
ing fully detailed, comprehensive coverage of the derivatives 
of pyridine. Volume 14 in the Interscience Series, The 
Chemistry of Heterocyclic Compounds, Arnold Weissberger, 
consulting editor. 1963. In Press. 

Part I: 1960. 623 pages. Subscription price--$42.00. 
Part 11: 1961. 588 pages. Subscription price-$32.50. 
Part III: 1962. 914 pages. Subscription price-$65.00. 

SYMPOSIUM ON OPTICAL MASERS 

Volume 13 in the Microwave Research 
Institute Symposia 

Edited by JEROME FOX, Brooklyn Polytechnic In- 
stitute. Based on symposia organized by The Polytechnic 
Institute, in cooperation with The Institute of Electrical 
and Electronics Engineers, and The Optical Society of 
America; and co-sponsored by: The Air Force Office of 
Scientific Research, The Office of Naval Research, and The 
U.S. Army Research Office. An Interscience Book. 1963. 
In Press. 

NAMING THE LIVING WORLD 

An Introduction to the Principles of Biological 
Nomenclature 

By THEODORE SAVORY. Demonstrates how the 
practice of nomenclature is developing, and how its nu- 
merous problems may be solved. 1963. 128 pages. $3.95. 

ORGANIC CHEMISTRY, Volume I, 4th Edition 
The Fundamental Principles 

By I. L. FINAR, Northern Polytechnic, Holloway, 
London. Up-dated and expanded, this edition of a classic 
work emphasizes mechanisms and the evidence that has 
led up to their acceptability. An Interscience Book. 1963. 
853 pages. $9.50. 

MASERS AND LASERS, Second Edition 
Molecular Amplification and Oscillation by 
Stimulated Emission 

By GORDON TROUP, Monash University, Victoria, 
Australia. Includes discussions on the simulated emission 
process, methods used to obtain the conditions necessary 
for amplification, and the effects of various physical proc- 
esses upon amplifier efficiency. A review of experimental 
work in the microwave and optical regions is presented, 
together with a comprehensive bibliography. A Methuen 
Monograph on Physical Subjects. 1963. 192 pages. $4.50. 

THE GENETICS OF BACTERIA AND 
THEIR VIRUSES: Studies in Basic Genetics 
and Molecular Biology 

By WILLIAM HAYES, Hammersmith Hospital, Lon- 
don; and Postgraduate Medical School of London. An up- 
to-date book of microbial genetics and molecular biology. 
This book deals primarily with the theory and conceptual 
basis of the subject and" presents detailed general accounts 
of the more important experiments performed. 1963. In 
Press. 

OUTLINE OF HUMAN GENETICS Second Edition 

By L. S. PENROSE, University College, London. Ex- 
panded and up-dated, this second edition is a clear, lucid, 
modern, introduction to the known facts of human genetics 
including a study of radiation as a cause of mutation in 
man. Technical terminology is avoided wherever possible 
and concisely explained where unavoidable. 1963. 166 
pages. $3.50. 

THE ARCHITECTURE OF THE GERMPLASM 

By VERNE GRANT, Rancho Santa Ana Botanic 
Garden of the Native Plants of California. This book con- 
structs a picture of the organization of the genotype. Draw- 
ing on diverse lines of evidence, the author describes 
how existing complex, but unified, genotypes have been 
built u pfrom simpler components-gene systems, genes, 
and subgenes-during long periods of evolution. The 
primary emphasis is on the plant genotype, but due to 
important similarities in the constitution of hereditary ma- 
terial, between higher plants and members of other king- 
doms the book will be of value to readers interested in 
genetics of Drosophila, Neurospora and viruses. 1964. 
Approx. 256 pages. Prob. $10.00. 

send for on-approval copies 

JOHN WILEY & SONS, Inc. 
6 DECEMBER 1963 

605 Third Avenue, New York, N. Y., 10016 
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Here's a brand new low-priced 
gas chromatograph that gives you 

single or dual flame operation, automatic programming, and more! 

RSCo's new Model 62 is the only flame ionization gas chromatograph you can buy for $950. 
Add dual flame operation and automatic temperature programming and you have the most 
versatile, low-cost unit now available. The Model 62's wide range of accessories-separate detector 
ovens, sampling valves, input splitters, and flow meters-give it the versatility of a modular unit. o 
Start with a basic model and add accessories as your needs expand. Good way to stretch a 
capital-expenditure budget? You bet. RSCo also 
makes the matchless 600 Series modular gas " 
chromatography system. (It costs more, of course, __ 
but you can't buy a better one at any price.)........ 
Write us. We'd like to send you complete details. 200 SOUTH GARRARD BLVD. RICHMOND, CALIFORNIA 
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AUTOMATICALLY 
i4i> :-: CSHOWS TIME, 

TIDES, POSITION OF 
SUN, MOON, STARS 

NEW SPILHAUS 
SPACE CLOCK 

19 DIFFERENT READINGS AT A GLANCE 
Startling scientific achievement, yet completely practical 
and functional. Designed for the space age by world 
renowned scientist, Dr. Athelstan Spillhaus, Dean of 
Technology, University of Minnesota. Handsome conver- 
sation piece-constantly up-to-date encyclopedia of the 
sky. The Spilhaus Space clock has beautiful fruitwood 
case and 3-sky-blue dials. Blends with decor of any 
honle, office, club room, classroom, museiuml, display win- 
dow, hotel, etc. Large dial shows sun position, daily sun 
rise and set, moon position, moon rise and set, phase of 
moon, low and high tide time, current stage of tide, 
day and month of year, current position of stars in 
sky, time of star rise and star set, relationships of sun, 
imoon and stars, sidereal or star time. Left dial shows 
local time. Right dial shows world time including major 
1.S. cities and Universal (Greenwich) time. Operates 
on house current-requsires only one simple setting for 
any geographic location. Measures 16" high x 111/2" wide 
x 4A%" deep. Presentation plaques available. Complete 
satisfaction guaranteed or money refunded. 
STOCK NO. 1201-W -- _--_---------__$150.00 

HOME WEATHER STATION 
New "W'eather Station" is highly 
sensitive to weather changes. Con- 

sistently accurate thermometer to ? 2%,; barometer ac- 
curate to ?.25% and hygrometer to 4?5%. Foretells 
weather changes from 12 to 24 hours in advance. Iy- 
grometer calibrated in percent relative humlidity. Ex- 
cellent for teaching weather phenomena and meteorological 
hobby swork. Instrument mounted on handsome wood- 
grained wall panel 151/2" x 534". Meter cases heavily 
metalized-combines beauty and protection. Dials, in 
etched aluminum, of high precision. Full instructions. 
Stock No. 70,607-W __- _ _ _------$9.95 Postpaid 

iastiiiO accessories are now available in lustrous goci as 
well as silver. Write for complete list. 

PRICE 
ITEM GOLD SILVER Postpaid 
EARRINGS No. 1814-W No. 1704-Q $2.20 
CUFF LINKS 1827-W 1714-Q 2.20 
PENDANT 1818-W 1729-Q 2.20 
3/4, Tie Clasp 

& Cuff Link Set 1831-W 1743-Q 3.85 
BRACELET (Six 

3/4" gratings) 1816-W 1735-Q 7.70 

Lightweight and Unbreakable 
PLASTIC FRESNEL LENSES 

Use as condensers on low-heat optical systems, spot 
lights, recessed lights, industrial magnifiers. Great for 
trick photography and solar energy experiments. 
Stock No. Size Focal Length Price 
40,694-W 6" x 6" 20" $4.00 
40,706-W 6-11/16" sq. 14" 8.00 
70,669-W 10" x10" 5" 9.75 
50,272-W 10" x 10" 8" 5.00 
70,670-W 10" x 10" 13V2" 6.00 
70,533-W I I /8" q. 19" 6.00 
70,130-W 14" round 14" 6.00 
19,076-W 42" 30" 700.00 Trans. 

Chgs. collect 
30,389-W 21/4" X 21/8t 21/2" 2.49 

WHIRLING WONDERS 

Wonderful World of 
Whirling Wheels 

Here's a new adventure in optical ti'i.iii:: :. 
impressions-created by the magi- cal effect of these fascinating, 
rotating discs. In addition to weird shapes and fantastic 
"after images" this kit demonstrates "stop motion" 
stroboscopic principles-"off center" focus and even hypnotism. Kit includes 13 discs, approx. 5" in dia battery holder, rheostat, small motor mounted on bracket, bulb, socket, plug and complete booklet of instructions and experimental use. 
Stock No. 70,414. W -_.... ,_______ $9.95 Postpaid 

AR-TO-CAMERA HOLDER 
Fit Ally Camera 

.. For Exciting Telenhoto F 

3" ASTRONOMICAL 
REFLECTING TELESCOPE 

Photographers! Adapt your camera to this Scope | 
for excellent Telephoto shots and fascinating photos 
of moon! 

60 to 180 Power-An Unusual Buy! Famous Mt. Palomar 
Type! You'll see the Rings of Saturn, the fascinating 

t:: :I:o:o::::: : planet Mars, huge craters on 
:! : ::iiii the Moon. Phases of Venus, iSi ii ::::::::::: : Star Clusters, Moons of Jupi- 

':,is :i:: ; ter in detail. Equatorial 
mount with lock on both axes. 

sis:::::::: ::::: ::::::: Aluminized and overcoated 3" 
I:i:i:::: ::i dia eter high-speed f/10 

mirror. Telescope comes 
: ...... : equipped with a 60X eye- 

:s:: 

....... 

piece and a mounted Bar- 
i:i:.i . ... low Lens, giving you a 60 

to 180 power. Low-cost acces- 
ih.^Xi :! :;: sory eyepiece available for 

higher powers. An Optical 
Finder Telescope included. Sturdy, hardwood, nortal)le 
tripod. FREE with Scope:-Valuable STAR CHART 
plus 272 page "HANDBOOK OF HEAVENS" plus 
"HOW TO USE YOUR TELESCOPE" BOOK. 
Stock No. 85-050-W--------____ ____$29.95 Postpaid 

: .:i::'""::i ".'""": .:::: Kits contain mirror blank. 
......... tool. abrasive, diagonal 

mirror and eyepiece lenses. You build instrumnents 
ranging in value from $75.00 to hundreds of dollars. 

M i rror 
Stock 4 Diam. Thickness Price 
70,003-W 41/4" 34" $ 7.50 ppd. 
70,004-W 6" 1" 11.95 ppd. 
70,005-W 8" 13/8" 19.50 ppd. 
70,006-W I0" 1%" 30.751 f.o.. 
70,007-W I21/a" 2V8" 59.95 Barringtont 

SCIENCE TREASURE CHESTS 

S For Boys-Girls-Adults! 
Science Treasure Chest-Extra-powerful 
magnets, polarizino filters, compass, one- 
way-mirror film, prism, diffraction grating, 
and lots of other items for lhundreds of 
thrilling experiments, plus a Ten-Lens Kit 

for making telescopes, microscopes, etc. Full instructions. 
Stock No. 70,342-W-___ ___ __________ $5.00 Postpaid 
Science Treasure Chest DeLuxe--Everything in Chest 
above plus exciting additional items for more advanced 
experimients including crystal-growing kit, electric motor, 
molecular imodels set, first-surface mirrors, and lots more. 
Stock No. 70,343-W _--_--_-____- _ ___$10.00 Postpaid 

WOODEN SOLID PUZZLES 
12 Different puzzles that will stimulate 
your ability to think and reason. lere 
is a fascinating assortment of wood puz- 
zles that will provide hours of pleasure. 

U \ Twelve different puzzles, animals and geo- 
meiric forms to take apart and reassemble, 
give a chance for all the family, young 
or old, to test skill, patience and, best of 
all, to stimulate ability to think and rea- 

son while having lots of fun. Order yours now. 
Stock No. 70,205-W ------_-_.-..___$3.00 Postpaid 

1 3 

COMPLETELY NEW AND 
ENLARGED 148 PAGES, 

NEARLY 4,000 BARGAINS 

EDMUND SCIENTIFIC CO., 
Barrington, New Jersey 

Please rush Free Giant Catalog-W 

Name ...... 
Address ................................... 
City ............. Zone....... State........... 

?__ 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 
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lIS.-EXIPLORATIONQl i c3-scoCLox *\ 

CONTROVERSY 
The world of 
science in books 

EARTH, MOON, AND PLANETS, Revised Edition by Fred L. Whipple. A 
distinguished astrophysicist brings us the latest information on the 
planets and satellites of the solar system - their atmospheres, tempera- 
tures, surface conditions. Includes detailed descriptions of the Moon's 
nature from sources such as the USSR's unmanned Moon rocket and 
Mariner II. 166 illustrations plus a star chart and planet finder current 
through 1970. Harvard Books on Astronomy $6.50 

RADIO ASTRONOMY TODAY, Edited by H. P. Palmer, R. 0. Davies and 
M. I. Large. An introduction to radio astronomy, taking the reader to 
the frontiers of knowledge in the field. $6.00 

THE DISCOVERY OF NEPTUNE, by Morton Grosser. "The fullest, most de- 
tailed study both of the main circumstances and the side lights . . . a 
first-rate scientific report any reader can follow."-JAMES R. NEWMAN, 

Scientific American $4.95 

A SOURCE BOOK IN PHYSICS, 8th Printing, by William Magic. The great 
physicists from the Greeks down through 1900 describe their famous 
discoveries. A reprint of a well-known and valuable work unavailable 
for several years. $10.00 

SET THEORY AND ITS LOGIC, by Willard Van Orman Quine. The distin- 

guished philosopher and mathematician presents a unique introduction 
to abstract set theory and to various axiomatic systematizations of the 
subject. Belknap Press. $5.95 

DARWINIANA: Essays and Reviews Pertaining to Darwinism, by Asa 

Gray; Edited by A. Hunter Dupree. Amid a storm of controversy and 
protest from religious and scientific figures, Asa Gray, America's 
foremost 19th-Century botanist, supported Darwin's findings. These 
essays remain a distinguished contribution to Darwinian literature. 
John Harvard Library. $5.00 

ANIMAL SPECIES AND EVOLUTION, by Ernst Mayr. "A truly great work 
... a landmark in the biology of our age."-THEODOSIUS H. DOBZHANSKY. 

"Indispensable for everyone interested in evolutionary biology."-SIR 
JULIAN HUXLEY. Belknap Press. $11.95 

THE ARMS DEBATE, by Robert A. Levine. From advocates of total disarmament 
to those who urge preventive war, Levine examines what people really 
do think about arms policy and why. Center for International Affairs. 

$6.50 

ask your bookseller 

1913 HARVARD UNIVERSITY PRESS 

1963 VL. 
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GOLD SEALC 

SLIDES 
and 

COVER 

GLASSES 

Microslides and cover glasses bearing the familiar "Gold Seal" 
label have set standards of quality for many years. They are as perfect 
as painstaking manufacturing processes can make them. And as a 
final safeguard, they are individually inspected before being packaged. 

"Gold Seal" microslides are made of flawless, colorless, non- 
corrosive glass. Each slide is of uniform thickness, length, and width 
and has ground, polished edges. Each is precleaned and ready for use. 
A special-edged Stand-Rite dispenser box, used to pack all "Gold Seal" 
microslides, keeps slides upright, permits finger-tip removal without 
smearing or fingerprinting. 

"Gold Seal" cover glasses are of equal excellence. Carefully selected 
.and guaranteed perfect, they are made of rigidly specified, non- 
corrosive, nonfogging glass of uniform thinness. Available in every 
convenient size and thinness, "Gold Seal" cover glasses are dispensed 
clean from lint-free plastic boxes holding one ounce of glass. 

Your dealer carries "Gold Seal" microslides and cover glasses 
and a large selection of microslide boxes, cabinets, and other acces- 
sories. Illustrations and full details 
of all items may be found in the (f 
Clay-Adams catalog No. 107. If you m 

do not have a copy, write today Nw Yk 10, N. Y. 
on your institutional letterhead to:New York 
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1. Full 10" Chart 
2. 1/10% Accuracy of Measurement 
3. 10 Standardized Polarizing 

Ranges 
4. Low Cost 

This Sargent POLAROGRAPH gives 
you a large 250 mm (10 inches) chart and 
the highest accuracy and current sensi- 
tivity at the lowest price of any pen 
writing polarographic instrument meet- 
ing these specifications. 

It offers you optimum specifications 
based on over twenty years of leadership 
in design, manufacture and service in 
this specialized field of analysis. 

The polarographic method is capable 
of reproducibility to 1/10% and analyt- 
ical accuracy to 1/2%. To make use of this 
facility, the instrument must be accurate 
to 1/10% and chart space must be pro- 
vided for recording large steps to achieve 
measuring precision. We strongly advise 
against the purchase of any polarogra- 
phic instrument using miniature (5 inch) 
charts and low gain balancing systems 
in the 1% order of precision. 

This Model XV is adaptable to 10-6M 
determinations with the S-29315 Micro 
Range Extender. 

SPECIFICATIONS 
Current Ranges: 19, from .003 to 1.0 uA/mm. 
Polarizing Ranges, volts: 0 to -1; -1 to-2; -2 to 
-3; -3 to -4; +.5 to -5; 0 to -2; -2 to -4; +1 to -1; 
O to -3; +1.5 to -1.5. 
Balancing Speed: standard, 10 seconds; 1 
second or 4 seconds optional. 
Bridge Drive: synchronous, continuous re- 
peating, reversible; rotation time, 10 minutes. 
Chart Scale: current axis, 250 mm; voltage 
axis, 10 inches equals one bridge revolution. 
Current Accuracy: 1/10% 
Voltage Accuracy: %% 
Chart Drive: synchronous, 1 inch per minute 
standard; other speeds optional. 
Writing Plate: 10y2 x 12% inches: angle of 
slope, 30?. 
Standardization: manual against internal cad- 
mium sulfate standard cell for both current 
and voltage. 
Damping: RC, four stage. 
Pen: ball point; Leroy type optional. 
Suppression: zero displacement control, mer- 
cury cell powered, 6 times chart width, upscale 
or downscale. 
Potentiometric Range: 2.5 millivolts, usable 
as general potentiometric recorder, 
Finish: case, enameled steel; panels, anodized 
aluminum; writing plate, polished stainless 
steel; knobs and dials, chromium plated and 
buffed. 
Dimensions: 23 x 17 x 10 inches. 
Net Weight: 65 pounds. 
S-29310 Sargent Model XV Recording 
Polarograph with accessories and sup- 
plies .......................... $1650.00 
For complete information write for Sargent 
Bulletin P-3. 
E. H. SARGENT & CO., 4647 W. FOSTER AVE., CHICAGO 30, ILLINOIS 
Detroit 4, Mich..Dallas 35, Texas ? Birmingham 4, Ala. 
Springfield, New Jersey * Anaheim, California 

SARG E NT 
Scientific Laboratory Instruments 
Apparatus ? Supplies ? Chemicals 



sTAJ-T I 
(formerly SERVONUCLEAR CORP.) 

1st in 

High Voltage Paper 

ELECTROPHORESIS 
Systems 

for 
+ Identifying and characterising 

Protein Material 
+ 
+ 
+ 
+ 

Amino Acid Analysis 
Peptide (Fingerprinting) 
Nucleotides 
Nucleic Acids 

T 
25" 

1I 

The 
ONLY 

system 
that allows 
VISUAL 
INSPECTION 
during 
operation / 

There is a complete ELECTROPHORESIS SYSTEM 
for every type of laboratory 

Savant's precision engineered tanks are constructed of Lucite 
as the main structural material. It is inert to most chemicals 
used in Electrophoresis application and the Lucite tank has 
the distinct advantage of being transparent. The investigator 
sees at all times what is taking place. 

Tank racks will accept paper sheets 48" in length, up to 20" in 
width. The paper is cooled by a high flash point liquid, 
aliphatic-hydrocarbon, Savant EC-123. It is now possible to 
achieve the maximum resolution through the application of 
higher voltages, up to 10,000 Volts. Today, laboratories around 
the world are using Savant's Lucite tanks with confidence. 

LT-60 i LT-22 

6 HIGH VOLTAGE 
POWER SUPPLIES 

10 KV * 5 KV ? KV * 400V 
* All solid state Only Savant Pow- 
* Instant starting er Supplies have 
* Low voltage interlock neering and essen- neering and essen- 
? Overload circuit with tial features for 

front panel indication high voltage and 
* Zero start high current appli- 

cations. 

Savant products 
are available from 
stock or depending 
on your require- 
ments, will be 
designed to your 
exact specifications. 

ELECTROPHORESIS COOLANT 
EC-123 for High Voltage Paper 
Electrophoresis High flash point, 
Tanks Odorless, Color- 

less. It is totally 
iso-parafinic; syn- 
thesized from ali- 

I phatic gases and 
controlled to yield 

I':''':'.:a' ,',,i a coolant of high- 
ii:- i- est quality. Pack- 
IIl iI aged in 5 gal. 

coans. 

WHATMANN 
3MM PAPER 

Whatmann 3MM paper 
for Electrophoresis and 
Chromatography applica- 
tions 103/4" or 20" wide, 
to fit Savant tanks. 

Investigate today, write for complete illustrated 

zi1 'ark Avenue * Hicksville, New York 
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COOLED FLAT PLATE 
ELECTROPHORESIS 

SYSTEM * Model FP-22 

Saves Time - Increases Results 
The Flat Plate system has the 
advantage of requiring no 
coolant. Paper sheets measur- 
ing 181/4" x 221/2" or several 
narrow strips are cooled by 
direct contact with the plate. 
Flat plate system comes com- 
plete with safety interlock box. 

I r 

I I ,~~ 



CONCEPTS IN SOLIDS 

P. W. Anderson; 200 jjafes 

METALLIC SOLID 
SOLUTIONS 

J. Friedel; 600 pages 

COMPLEX ANGULAR 
MOMENTA 

E. J. Squires; 208 pages 

INTERACTING 
FERMI SYSTEMS 

P. Nozieres; 380 pages 

WEAK INTERACTIONS 

C. Fronsdal; 342 pages 

RELATIVISTIC 
KINEMATICS 

R. Hagedorn; 176 pages 

REGGE POLES & 
MANDELSTAM 
REPRESENTATIONS 

R. Omnes & Froissart; 136 pages 

MATRIX METHODS IN 
OPTICAL INSTRUMENT 
DESIGN 

W. Brouwer; 256 pages 

FUNDAMENTAL 
PARTICLES 

K. Nishijima; 424 pages 

MATHEMATICAL FOUNDATIONS 
OF QUANTUM MECHANICS 

G. W. Mackey; 150 pages 

ELEMENTARY EXCITATIONS 
IN SOLIDS 

D.. Pines; 312 pages 

METHODS IN 

IMMUNOLOGY 
A Laboratory Text 

for Instruction and Research 

DAN H. CAMPBELL, JUSTINE S. GARVEY, 
NATALIE E. CREMER, AND DIETER H. SUSSDORF 

Part One 

GENERAL METHODS 
A. Biological Methods 
B. Physical Methods 

Part Two 

LABORATORY EXERCISES 
A. Preparation of Antigens 
B. Preparation of Antiserums 
C. Isolation and Purification of 

Rabbit Antibodies 
D. Antigen-Antibody Reactions 

Part Three 

SPECIAL REAGENTS 
"The nature of this book is such that it can con- 
tribute materially to a modern integrated presenta- 
tion of biology at the advanced level, as well as 
serve as an introduction to the methods of im- 

munology." (From the Foreword by Professor Wil- 
liam Burrows, University of Chicago) 

"I have seldom seen a book so admirably and 

clearly written from the point of view of English 
style and lucid expository writing . . . I think the 
book is going to be a real milestone in the area 
of laboratory method in immunology and immuno- 
chemistry." (Professor Dean Fraser, University of 
Indiana) 

"The scope of the manual is magnificent; every 
immunological procedure .in common use is in- 
cluded, and directions are simple, clear, and com- 

prehensive." (H. Hugh Fudenberg, Director, He- 

matology Research Laboratories, San Francisco 
Medical Center) 

278 Pages $8.75 

BORON HYDRIDES 

W. N. Lipscomb; 288 pages 

THEORY OF 
CHEMICAL KINETICS 

T. Bak; 114 pages 

OXIDATION MECHANISMS 
IN ORGANIC CHEMISTRY 

R. Stewart; 200 pages 

THERMODYNAMICS OF 
SMALL SYSTEMS 

T. Hill; 192 pages 

METAL IONS IN 
AQUEOUS SOLUTION 

J. Hunt; 144 pages 

QUANTUM THEORY 
OF MOLECULAR 
ELECTRONIC STRUCTURE 

R. G. Parr; 528 pages 

PHYSICAL INORGANIC 
CHEMISTRY 

M. Sienko & R. Plane; 176 pages 

COMPOSITION TABLES 

G. H. Stout; 408 pages 

INORGANIC 
REACTION MECHANISMS 

J. O. Edwards; 192 pages 

INORGANIC CHEMISTRY 
OF NITROGEN 

W. L. Jolly; 144 pages.. 

PROGRAMMED SUPPLEMENTS 
FOR GENERAL CHEMISTRY 

Case Institute; 600 pages 

2465 Broadway 
1222 

W. A, BENJAMIN, INC. 

New York 10025 
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The Fermentor with the Removable Vessel 
For laboratory, pilot-plant and small-scale production of microbial cells 

The Fermacell is a general purpose 
fermentor used for basic laboratory 
research as well as pilot-plant and 
small-scale production of microbial 
cells. It is available in two sizes for 
working volumes up to 40 or 100 
liters and is designed for batch pro- 
duction and continuous culture. 

Rigid Control. This culturing appa- 
ratus is a completely steam-steriliz- 
able system, fully integrated for rigid 
control of agitation, aeration, tem- 
perature, pressure, foam and pH. It 

is used for growing aerobic and an- 
aerobic bacteria, streptomycetes, 
molds and yeasts, as well as mam- 
malian and plant tissue cultures. 

Easy to Handle and Easy to Use. 

The Fermacell's fermentor vessel 
can be removed quickly by one per- 
son in less than three minutes for 
cleaning as well as emptying and 
refilling. This design permits com- 
plete access to process lines, ports, 
and electrodes mounted in the sta- 
tionary fermentor head plate. 

Send for 12-page Illustrated Catalog No. FMS/1263 

New Brunswick Scientific Co., Inc. 
S _ yJ | 1130 Somerset Street, New Brunswick, N. J. 
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FERMACELL FEATURES 
Removable Fermentor Vessel is easy to han- 
dle, easy to clean; provides complete access 
to the fermentor interior. 

Replaceable Shaft Seal Assembly is designed 
for repeated steam sterilization and a long 
life of positive sealing without danger of 
contamination. Seals are contained in a re- 
movable cartridge to facilitate inspection and 
replacement. 
Rigid Temperature Control is maintained within 
--0.5?C from 5?C above water supply tem- 
perature to 60?C. 

Integral Recirculating Water Conditioning Sys- 
tem circulates cold or heated water to fer- 
mentor jacket on control demand. 
Extremely Versatile for a wide range of mi- 
crobial studies. Components are designed for 
simple removal and cleaning as well as flexi- 
bility of operation. Choice of interchangeable 
spargers and impellers in four different models. 
Broad Range of Accessories include Automatic 
pH Control, Photosynthetic and Ultraviolet 
Illuminators, Air Incineration System, Air Hu- 
midifier, Air Compressor and other equipment. 
Easy to Operate-all controls are conveniently 
mounted on the front of the apparatus. 
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Some of our work is "out of this world!" 

More and more of our sterilization work for NASA 
will be "out of this world." Space probes, equip- 
ment, satellites, interplanetary vehicles ... all 
will be sterilized to prevent earth-type contami- 
nation from being transferred into space or to 
other planets. Castle also does an excellent job 
setting up sterilization programs for various 
industries right here on earth. Our know-how and 
equipment have provided positive sterilization for 

1224 

thousands of items. from adhesive bandages to 
photographic film. Remember, sterilization ideas 
start with Castle. For more information on our 
Contract Sterilization, and Process Development 
plans, write to the Wilmot Castle Company, 
17361 E. Henrietta Road, Rochester 18, New York. 

~Cf LLnAm Subsidiary of Ritter Company Inc. 

SCIENCE, VOL. 142 



Honeywell 
data acquisition system 

records stresses 

on ships at sea 

e e tremely low recording peed 

capbiit 
of a Honeywell Mag 

Tape System and the versatility of a 

Honeywell Visicorder Oscillograph 

have teamed up to report a new story 
of the punishment ships take at sea. 
Lessells and Associates, Inc., Boston, 
used the Honeywell system to meas- 
ure the vertical longitudinal stresses 
induced in the hull each time a ship 
is pounded by a wave. 
A Honeywell LAR 7460 Magnetic 
Tape Recording system was installed 
aboard the S.S. Hoosier State, and 
later aboard a sister ship, the S.S. 
Wolverine State. Both are 520-foot, 
15,000 ton freighters operated by 
States Marine Lines of New York. 
Strain gages were attached to the port 
and starboard gunwales amidships to 
sense stresses produced by waves en- 
countered over the turbulent trade 
routes of the North Atlantic. 
The outputs of the gages were com- 
bined in a manner which would can- 
cel the horizontal and transverse 

Stt 

bending and permit only vet nding stresses to be measured 
Data from the strain gages were then 

recorded at .3 inches per second on 

the 14-track LAR 7460 tape system. 
The extremely low speed capability 
of the recorder permitted 40 hours of 
data to be recorded on a single pass 
of a 10/2-inch reel of tape. During 
the voyage, the ship's officers rewound 
the tape every 40 hours, permitting 
160 hours of data to be recorded on 
a single reel of tape. 
After the voyage, the tape was taken 
to Lessells' laboratory and played 
back from a Honeywell reproducing 
and amplifying system at 60 inches 
per second, or a speed ratio of 2 00 to 1. 
From the playback system, the data 
were recorded on a Honeywell Model 
906 Visicorder oscillograph, operat- 
ing at a paper speed of one inch per 
second. 
The data were also fed through a prob- 
ability distribution analyzer and this 
processed output was fed into the 

der 
to 

permit sit ltaoe 

observatin 
of original and Processed 

ata. By being able to control both the 

recording speed and the playback 

speed, as well as the paper speed of 

the Visicorder, Lessells could obtain 
a permanent record of the data with 
any desired trace resolution. 
Whatever your data acquisition re- 
quirements may be, Honeywell sys- 
tems can meet your needs. Visicorder 
oscillographs are available with chan- 
nel capacities from 1 to 36 and paper 
speeds from 1 inch per hour to 160 
inches per second. Honeywell Mag- 
netic Tape Systems range from the 
economical Honeywell 8100 porta- 
ble recorder/reproducer to complete 
laboratory systems, with capabilities 
including FM, direct, digital, and in- 
cremental recording. 
For complete information, call your 
local Honeywell representative. Or 
write or call Honeywell, Denver 
Division, Industrial Products Group, 
Denver 10, Colo. (303-794-4311) 

Top trace: Stress data as recorded on ship. Middle trace: Probability distribution analyzer encoder output. Bottom trace: Probability distribution analyzer output. Work performed under NOBS Contracts: /88349, Ships Structures Committee; /8845 1, Office Chief of Transportation, Dept. of Army. 

DATA HANDLING SYSTEMS 

The Honeywell reproducing and amplifying tape 
system and the Model 906 Visicorder Oscillo- 
graph in Lessells' Boston laboratory. 

Honeywell 
HONEYWELL INTERNATIONAL Sates and Service offices in all principal cities of the world. Manufacturirg in United States, United Kingdom, Canada, Netherlands, Germany, France, Japan. 

6 DECEMBER 1963 1225 



enhance your teaching presentation 
with this superbly illustrated new 4th edition 
of the most widely used text in human anatomy 

now with a full-color Trans-Vision? Insert of the 
Human Anatomy illustrated by Ernest W. Beck 

By simply turning the pages 
of the Trans-Vision?, your 
students can study the hu- 

man body in the same man- 
-H ~~ner as an anatomist would 

logical suwhen he dissects a section 
or a part at a time. An 

organ can be singled out 
- - - .f~~~~~~~~In ~ ~ ~ and studied by itself or seen 

ein its position as relatedr to 
the other organs. All essen- 
tial structures of the human 

Many secttorso are identified with 
~i~i ..~ii ~~ile~i::i~numbers and are fully ex- 

plained in the legends be- 
low each plate. 

Ready Soon! New 4th Edition! Francis 

INTRODUCTION TO HUMAN ANATOMY 
Here is the most up-to-date presentation available in human anatomy. In clear, 
logical sequence, the student is led from an understanding of simple structures to 
the identification and location of detailed and intricate parts of the human body. 
In revising his already excellent book, Dr. Francis has adopted the English 
equivalent of the Paris revision of the anatomic nomenclature throughout. One 
of the best illustrated texts in previous editions, it now contains a new full-color, 
six-page Trans-Vision? Insert of the Human Anatomy illustrated by Ernest Beck, 
a valuable aid to understanding the correlation of structure and function. This 
is in keeping with the approach of the new edition, which treats gross anatomy 
as a living subject, stressing the relationship of anatomic structure and function. 
Many sections of the text have been entirely rewritten with increased emphasis 
on function. Among them are the sections on the cell, muscles of facial ex- 
pression, stabilization of the shoulder joint, segments of the liver, jejunum and 
ileum, skin and uterus. An attractive new format, relabeled illustrations and 
a more simplified presentation make this new 4th edition a text that can make 
both the teaching and learning in your human anatomy courses more stimulating 
and enjoyable. 

By CARL C. FRANCIS, A.B., M.D., Associate Professor of Anatomy, Department of Anatomy, 
Western Reserve University, Cleveland, Ohio. Ready next month. 4th edition approx. 465 
pages, 61/2" x 91/2". With 325 text illustrations and 25 color plates, and a Trans-Vision? 
Insert of the Human Anatomy illustrated by Ernest W. Beck. About $6.75-$7.00. 

Ready Soon! New 6th Edition! Braungart-Buddeke 

AN INTRODUCTION TO ANIMAL BIOLOGY 
This revision is an up-to-date, orderly presentation of basic animal biology, 
presented in a highly readable and understandable manner. 

By DALE C. BRAUNGART, Ph.D., Associate Professor of Biology, The Catholic University of America, 
Washington, D.C.; and RITA BUDDEKE, S. N. D., Ph.D., Assistant Professor, Department of Educa- 
tion, The Catholic University of America, Washington, D.C. Ready in March, 1964. 6th edition, approx. 
416 pages, 63/4" x 91/2", with 216 figures. About $7.00. 

THE C. V. MOSBY COMPANY Publishers 
3207 Washington Boulevard St. Louis 3, Mo. 
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The difficult task of analyzing the important industrial chemical, Formaldehyde, has been accomplished 
by Chemist Karl J. Bombaugh, of the R &D Division of the Spencer Chemical Company, Kansas City. 
Bombaugh reports (l)that a Hamilton Microliter syringe with a Chaney Adaptor was used because the 
method required reproducible injections of the actual sample and calibrating solution. First the calibrat- 
ing solution which did not contain formaldehyde was used as a secondary external standard because 
of its stability. That solution was then calibrated using the cumbersome formaldehyde-containing 
solution, permitting preparation of a reference solution that could be used in a chromatograph at any 
time as an external standard-provided that it and the sample could be injected reproducibly. Since the 
errors in the "primary calibration" and in the "use calibration" are additive, extreme accuracy was required- 
from the injection device. However, no attempt was made to determine the absolute accuracy of the 
syringe, "Because," Bombaugh states, "we place higher confidence in the accuracy of the syringe than 
in our ability to calibrate it by any simple procedure." (')Bombaugh, K., Bull, W., Ana. Chem., 34, 1237, 
(1962). Hamilton manufactures a complete line of precision syringes from a capacity of 0.5 /! to 500/Xu 
and other related chromatograph equipment. 

.............. 

...... \.4 r o v.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

CXP---.^~ ~To: HAMILTON COMPANY, inc. * P.O. Box 307-K Whittier, California 
^Clip, attach to 

etffterhead and ma/I Send me a catalog on your complete line of syringes and related equipment 
1 n .... 
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CLEVELAND * 130th AAA5 
Order Your General Program 

It provides complete, detailed information about all the 
sessions and symposia scheduled, the Annual Exposi- 
tion of Science and Industry, and the Science Theatre. 

Program Highlights 
Moving Frontiers of Science A. M. Gleason on the evolution of 
an active mathematical theory; Gordon J. F. MacDonald on deep 
structure of continents; A. L. Schawlow on infrared and optical 
masers; V. G. Dethier on microscopic brains. 
Interdisciplinary Symposia AAAS day: Uses of lasers and masers; 
philosophical aspects of present-day cosmogony and cosmology; de- 
velopmental aspects of immunity; biological and sociological research 
on the effects of human reproduction control; the federal government, 
science, and the universities. 
Special Sessions AAAS Presidential Address by Paul Gross; the 
AAAS Distinguished Lecture on ideology and income by J. K. Gal- 
braith; the Joint Address of Sigma Xi and Phi Beta Kappa by Paul 
Sears; the George Sarton Memorial Lecture by Hudson Hoagland; 
and the National Geographic Society Illustrated Lecture on Mo- 
zambique by Volkmar Wentzel. 
Other General Events Three-session symposium on the sciences 
in Japan sponsored jointly by the Science Council of Japan and the 
AAAS. Two symposia sponsored by the Office of Economic and 
Statistical Studies of the National Science Foundation: Planning and 
administration of scientific research programs, and the role of instru- 
ments and equipment use in research program planning. 
AAAS Committees Joint symposium of the Committee on Meetings 

ticipating societies are scheduling specialized symposia, and many have 
sessions for contributed papers. 
Science Theatre The latest foreign and domestic films. 
Exposition The Annual Exposition of Science and Industry is con- 
veniently located adjacent to the Ballroom on the mezzanine of the 
Sheraton-Cleveland. 
Advance Registration By registering in advance, you avoid delay 
at the Registration Center on arrival, you receive the General Pro- 
gram in time to plan your days at the meeting, and your name is 
posted in the Visible Directory of Registrants when the meeting opens. 

Use the coupon below for advance registration or to order your 
(ForTermin fGnal PTower IIadvance copy of the General Program. 

AAAS 
1515 Massachusetts Ave., NW 
Washington, D.C., 20005 

(Check la or Ib) 
l a. F Enclosed is $5.00 for Advance Registration, including the General Program and Convention Badge. 

lb. El Enclosed is $3.00 for the General Program only. (If I attend the meeting, the badge, which I need to obtain the privileges of the 

meeting, will cost me $2.00 more.) 

2. FULL NAME (Dr., Miss, etc.).................... .............. ...................... 
(Please print or typewrite) (Last) (First) (initial) 

3. OFFICE O OR HOME D ADDRESS .................................................. . . .... . ................................... 
(For receipt of General Program) 

4. ACADEMIC, PROFESSIONAL, OR 
BUSINESS CO NNECTIO N ...................................... ................................................................. 

CITY ................................... ......... STATE .......................... ZIP CODE .................... 

5. FIELD OF INTEREST ................... ...................... . . ................................................................ 

6. CONVENTION ADDRESS .......................................... . .. . 
(May be added laer ter, after arrival) 

Please mail this coupon and your check or money order for the total amount to the AAAS. 



MEETING 26-30 DECEMBER 
Reserve Your Hotel Room 

land. Send your application to the AAAS Housing Bureau in 

Make sure you have the accommodations you prefer. 
A list of headquarters hotels of participating societ ies 
appears o n page 280, 19 July, SCIENCE. The AAAS 
headquarters is the Sheraton-Cleveland. . 3. . 

The hotels for the AAAS Cleveland meeting have established 
special, low flat rates and have reserved large blocks of rooms for the 
meeting. 

Use the coupon below to make your hotel reservation in Cleve- 
land. Send your application to the AAAS Housing Bureau in 
Cleveland, not to any hotel. Give a definite date and estimated hour 
of arrival, and also probable date of departure. The Housing Bureau 
will Cmake the assignment and send you a confirmation in two weeks . ..... 
or less. 

A rollaway bed can be added to any room at $3.00 per night. Mail 
your application now to secure your first choice of accomm-odations. 

DATES: ARRI YAL ........... A.M. ........ .......... 

HO(TEL RATES* t 
AMERICAN ASSOCIATION 

FOR THE ADVANCEMENT OF SCIENCE 
For a list of the headquarters of each participating society and sec- 
tion, see page 280, Science, 19 July. 

Hotel Single Bed Double Bed Twin Beds Suites 

Sheraton-Cleveland $8.50 $14.00 $15.50 $33.00-$60.00 
Statler-Hilton 8.50 14.00 15.50 28.00- 59.00 

Monger 7.50 13.00 14.50 25.00- 35.00 

Pick-Carter 7.50 13.00 14.50 32.50- 60.00 
Auditorium 5.50-10.50 8.50-12.50 12.50-13.50 

All rooms are subject to a 3% Ohio state sales tax. 

Cleveland Art Museum 

AAAS Housing Bureau 
511 Terminal Tower Date of Application 
Cleveland, Ohio, 44113 

Please reserve the following accommodations for the 130th Meeting of the AAAS in Cleveland, 26-30 December 1963 

First Choice Hotel ........ ........Second Choice Hotel ........................ Third Choice Hotel .......................... 

Type of room: Single ] Double jl Double, twin beds [- Suite El Rates: Desired .......] . Maximum ........ 

Number in party ..........................................Sharing this room will be: ......... ........... 
(List name and address of each person, including yourself. Attach list if space is insufficient.) 

DATES: ARRIVAL ........................ A.M .........PM ........DEPARTURE .................................................... (These must be indicated-add approximate hour, A.M. or P.M.) 
NAME . . ..................................... 

ADDRESS ............................ .............. ............... ............., 

(Individual requesting reservation) (Please print or type) 

(Street) (City) (State) (ZIP Code) 
Mail this coupon now to the Housing Bureau. Rooms will be assigned and confirmed in order of receipt of reservation. 

_-..-__ 
_ _ 



The most advanced Zeiss Research Metallograph 
Designed to solve today's research problems in ferrous, non- 
ferrous and rare metals, ores and ceramic materials. 

NEW gliding stage with, spring-action specimen holder aligns 
the polished surface of the specimen from beneath to be per- 
fectly perpendicular to the optical axis and permits viewing of 
specimens from above. 

NEW Antiflex Objectives with adjustable compensating devices 
to increase contrast of low reflectance specimens. Images are 
absolutely flat and sharp to extreme edge of field of view. 

NEW Low Power Luminars, especially coated to eliminate re- 
flexes, permitting the photographing of specimens with magni- 
fications as low as 6.5x, with excellent definition, even illumina- 
tion and high contrast. 

123 

NEW Phase Contrast equipment for reflected light permits 
observation and photography of details of specimens difficult 
to etch. 

A selection of three light sources is available: tungsten, mer- 
cury and carbon arc with automatic feed. 

This Research Metallograph permits the highest degree of 
performance yet attained in photomicrography and photo- 
macrography. At the touch of a button, the automatic camera 
produces properly exposed photographs. It accepts standard 
4 x 5 in. plate, sheet film, and Polaroid 500. Attachment avail- 
able for 35mm film. The camera head can be replaced by a 
projection screen. Power control and drawers with fittings for 
all accessories are provided in the instrument table on which 
the Metallograph is placed. Write to Dept. SC for complete 
details, or visit our showrooms for a demonstration. 

CARL ZEISS,INC. Em. The Great Name in Optics 
444 Fifth Avenue, New York 18, New York 
BRANCH OFFICES IN ATLANTA, CHICAGO, LOS ANGELES, SAN FRANCISCO. SEATTLE IN CANADA: TORONTO, MONTREAL, WINNIPEG, VANCOUVER 

30 SCIENCE, VOL. 142 



RARBIDT 

REPORT NO. 4 FROM U N I ON CA R B I DE C O R P ORAT I O N, Ll N D E D IVI S I ON 

Significant achievements were recently re- 
ported on the use of liquid nitrogen for 
freezing and storage of biological specimens. 
Diamond, et al.1 successfully applied cryo- 
genic techniques to preserve a selected group 
of parasitic protozoa for extended periods. 
Using two- or three-step freezing cycles 
and storing at liquid nitrogen temperature 
(-196?C.), this research team was able to 
preserve Entamoeba histolytica, Tricho- 
monas gallinae, T. vaginalis, T. foetus, T. 
hominis, Trypanosoma cruzi, and T. rana- 
rum, for unprecedented times. In evaluating 
ethe efficiency of this liquid nitrogen preser- 
vation technique, they reported: 

"No difference in yields were found be- 
tween samples of a given species thawed 24 
hours after freezing and those thawed after 
the longest period of storage. This indicated 
absence of decay during storage ..." 

At dry ice temperature, degradative ac- 
tivity commonly occurs. 

Greaves, et al.2 designate the two major 
biological products requiring low tempera- 
ture storage as: (1) the preservation of cells 
for tissue culture and (2) the preservation of 
erythrocytes of rare blood groups. These 
authors note that the key to very low tem- 
perature storage is reliability, and: "The 
LINDE containers require recharging only 
once a week as routine and in an emergency 
(they) will last from 28 to 90 days." 

In this paper the authors also describe a 
modification to the plug of the LINDE 
LR-25B Refrigerator, which serves as a 
controlled-rate cooling device. 

LATEST EQUIPMENT FROM LINDE 
) The BF-5 Biological Freezer provides a 

simple, economical means of freezing small 
quantities of biological materials with rea- 
sonable accuracy. Designed for use with the 
LINDE LR-35 Refrigerator, this low-cost, 
plug-type freezer holds nine 1.2 cc. am- 

6 DECEMBER 1963 

pules. The refrigerant is cold nitrogen gas, 
evolving from liquid nitrogen in the refrig- 
erator. Cooling rate, from 1/2?C. to 7?C. 
per minute, depends upon the number and 
position of ampules. 

The BT-2 Biological Transport (see illus- 
tration) is a practical lightweight container 
that is designed to permit, for the first time, 

shipment of biological materials at cryogenic 
temperatures via postal service or common 
carrier. 

This new container completely eliminates 
loss of refrigerant by spillage during ship- 
ment. The new BT-2 features a porous speci- 
men holder-block, which absorbs liquid 
nitrogen and retains it as a liquid until heat 
from the refrigeration load gradually evapo- 
rates this liquid as cold gas. Liquid nitrogen 
lasts up to five days. 

The LR-120 Refrigerator combines con- 
venience and space economy. As the first 
liquid nitrogen refrigerator to offer square 
exterior and interior geometry, it permits 
more convenient use of laboratory floor 
space and more efficient utilization of in- 
ternal storage space. Completely non-me- 
chanical, the LR-120 features LINDE's ex- 
clusive Super Insulation (SI). Storage space, 
providing a total bulk capacity of four cubic 
feet, is divided into four compartments. 
Storage temperature is -196?C. below and 
-130?C. above liquid level. Access is via a 
large opening covered by a two-section plas- 
tic lid. The LR-120 holds up to 9600 am- 
pules; liquid nitrogen capacity is 120 liters. 
It is especially recommended for applica- 
tions requiring frequent handling of stored 
materials. 

LINDE offers a complete line of quality 
cryogenic equipment- biological refrigera- 
tors, freezers, and other cryogenic contain- 
ers - as well as fast, nation-wide delivery of 
liquid nitrogen and top-flight technical serv- 
ice. To secure reprints and full information 
on latest developments in cryobiology, com- 
plete and mail the coupon below. 

(1) Diamond, L. S., Meryman, H. T., and Kafig, E., 
CULTURE COLLECTIONS: PERSPECTIVES AND 
PROBLEMS (Ed. Martin, S. M.): University of To- 
ronto Press (1963). (2) Greaves, R. I. N., Naging- 
ton, J., and Kellaway, T. D., Fed. Proc., 22:90 
(Jan.-Feb.) 1963. 

CHECK-CLIP COUPON-ATTACH TO BUSINESS LETTERHEAD 
Dept. SC-121, Linde Division 

| Union Carbide Corporation 
270 Park Avenue, NewYork, N.Y. 10017 
Please send the following: 

I Reprint: Preservation of Living Cells by Freezing 
and by Drying by R. I. N. Greaves et 

al. LINDE | 
1 Cryobiology Report No.3 

3 

Information on:. DIVISION 
|I If a n oLINDE Liquid Nitrogen Refrigerators 

C DBT-2 Transport BF-5 Freezer "Linde" and "Union Carbide" are registered 
I 0 PLEASE ADD MY NAME TO MAILING LIST trade marks of Union Carbide Corporation. L m -~imin ~i/ _ _m _ : ____ l - m - .l '1231 

1231 

) 

More preservation progress 

using liquid nitrogen 
Notes on preserving parasitic protozoa, tissue 

cultures...successful applications of new cryogenic 
cooling systems... latest cryobiology equipment. 



For additional information, write OTI or your nearest OTi representative: New England: Northeast Associates; New York, Metropolitan: E. C. Smith and Assoc.; New York, 
Upstate: E. W. Stone Co.; Mid-Atlantic: C. E. Snow Co.; Ohio-Indiana-Michigan: Electro Sales Associates; So. California: Abbott Instrument & Engineering; Southwest & 

Mountain States: Southwestern Engineering & Equipment Co.; Europe: HVL, Brussels; Other export: Henley & Co., New York, N, Y. 
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digital-type 
reading 
Another first from Sartorius. 

optical range reading direct to 0.1 mg 
(without interpolation). Now, while most 

competitive instruments still offer 
shorter, less practical, optical ranges, 
Sartorius is first to introduce a new pro- 
jection scale on which each division is 

individually numbered. And, this scale 
is available on models with various sen- 
sitivities including a semi-micro version 

(reading direct to 0.01 mg). 

The Digital Read-Out was achieved 

through an increase in magnification 
made possible by Sartorius' longer light 
path-because the scale is located in the 
base of the housing. 

The new image is physically much larger 
and brighter than scales on other bal- 
ances, and the higher magnification has 
also improved reproducibility. 

In every respect, weighings are simpler 
and faster. Reading errors are virtually 
impossible. Before you buy, compare the 
Sartorius Projection Scale and the 
Sartorius Balance to any other model 
available. You cannot appreciate the dif- 
ference until you see it. Prices begin at 
just $725. 

Today, Sartorius is first in balance ? 

design. ACTUAL SIZE 

f'----^} <r~^^^? ^ T BRINKMANN INSTRUMENTS INC., 
..... 

UCANTIAGUE ROAD, WESTBURY, L. I., NEW YORK 

...__, [j..-\ ..\ i-- L @ Z- _ ST. LOUIS * CHICAGO * HOUSTON * CLEVELAND 
PHILADELPHIA * SAN FRANCISCO 
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CAT 400B 
t nIsolates Transient Signals 

....jj __~~~? from Background Noise 

I. .. ::CAT 400B is the unique MNEMOTRON Computer of 
"~:'~ ~iputer of * 

Average Transients. t is today's most invaluable in- 
strument for processing biological data derived from '~ 

~comput~investigations in Neurophysiology, Pharmacology, 
*: * C * ~~~~Ophthalmology, Psychology and Cardiology, among 

others. 

tical prop~Where "on-line" definition of repetitive transient sig- 
nals is indicated by the nature of the experiment, no 

aandl other instrument approaches the capabilities of the 
0. oi-~b~ r ~a syw ~~CAT. In a transistorized package of only 38 pounds, 

the transportable CAT occupies less than one cubic 

foot of bench space. 

CC-1 
Multi-Purpose Computer for On-Line 
Auto- and Crosscorrelation studies : 

MNEMOTRON's Correlation Computer System (CC-1)T40 
consists of the COR-256 combined with the Com- 
puter of Average Transients (CAT 400B). This sys- 
tem performs real time auto- and crosscorrelation 
computations, thereby permitting the study of statis- 
tical properties of repetitive signals buried in ran- 
dom noise. 
The Correlation Computer generates up to 256 points 
of the auto- or crosscorrelation functions. On-line 
operation eliminates the need for time-consuming 
and costly data analysis. Results computed by the 
system are immediately available as an oscilloscope 
pattern. Accessory units make results available as an 
analog plot or a printed or punched digital readout. 

I would like full details about 

iti CAT 400B FI CC-1 [] 700/1400 Tape Systems lI CAT 400 (NMR) 

NAME TITLE 

CITY ZONE STATE __ 
107 

-r,,,,, - ,w~~~~~,_--- - - - - -,,,-, - - _ - -- - t' - -' ' - - - -' " - - - - '--- - - - - - - -- - - - -- . 



700/1400 SERIES 
New Magnetic 
Tape Recording Systems 

MNEMOTRON NEW MODEL 700/1400 SERIES 
MAGNETIC TAPE RECORDING SYSTEMS record any 
electrical quantity from DC up to 5000 cps. A unique- 
ly simple pulse-frequency modulation technique in- 
sures that data signal intelligence is free from 
non-linearity due to tape coating or other distortions. 
Select as many data channels as you need, up to 14. 
If standardization is desired, simply specify 7 chan- 

integrated in a single plug-in module featuring unity 
gain. An integral speed-switch permits selection of 
data conversion for 2, 3 or 4 tape speeds no addi- 
tional plug-ins needed. For maximum flexibility, each 
multi-channel input is isolated. Data can be accepted 
from unbalanced, differential or push-pull outputs 
or different DC levels on input signal ground returns 
can be preserved. Test points allow monitoring of 
input during recording, output voltage level when 
reproducing. 

CAT 400 (NMR) 
Significant New Instrumentation 
for NMR Spectroscopy 

Up to now the investigator has been severely limited 
in detecting trace quantities or samples of extremely 
high dilution. Random noise masking the desired 
signal has hampered the detection of resonance 

*I~ ~ peaks for adequate identification. 
CAT 400(NMR) greatly increases the signal-to-noise 
ratio by extending the period over which measure- 
ment is made. This extension is accomplished on- 
line through use of an averaging technique. The 
Spectroscopist is thereby provided with a clearly de- 
fined signal of the spectra under investigation. 
Computed results can be read out in analog form 
back onto the plotter associated with the spectrom- 
eter - or in digital form for further computer anal- 

. See us at Booth 73, American Association for the Advancement 
of Science Meeting; Cleveland, Ohio, December 26-30. 

- TECHNICAL MEASUREMENT CORPORATION Division Sales Office; 202 Mamaroneck Ave., White Plains, N. Y. 
Phones: (212) 876-1444 (914) 761-5000 Cable: MNEMOTRON 

IN EUROPE: Technical Measurement Corp., GmbH, D jEMN I *IVISION | IMainzer Landstrasse 51, Frankfurt/Main, Germany 
n^g-, ..;-. in P^l* ;^.i-.! .;- ;hr .. +' ,', ^... fh, UAr.~rl 



many automatic 
changers on the market 

why pick the 

most expensive? 

Why buy the most expensive? 
Logical question: compelling answer... 

because it gives you most for your money. 

Simply put, the job of a changer is to automatically present 
a numerous1 series of planchets holding radioactive samples2 
to a radiation detector3 for individual measurement. 

The Picker Magnachanger is your best investment for doing this job 
in all its ramifications because 

1 it will consecutively measure the largest number of samples 
(up to 320 on one model, up to 40 on another). 

true only of Magnachanger 
2 it will measure the broadest range of radioactive samples 

in terms of sample volume (planchet size) and 
type and energy of radiation. 

true only of Magnachanger 
3 it will accept the greatest variety of detectors - 

alpha, beta, gamma, low background, 
windowless flow or windowed flow. 

true on 

Backing up this versatile performance is the comforting 
assurance of dependability buttressed by modern design, 
quality production and on-site installation and service. 

From the moment of its installation your Magnachanger will 
be under the continuous shepherding of Picker's unique 
service organization with local offices everywhere. 

PICKER NUCLEAR/ Division of PICKER X-RAY CORPORATION 
/ WHITE PLAINS, NEW YORK 
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Announcing 
a major new 
distiributor 

inc ing all fcilitie, ices 

ineorpoedu... including all facilities, services and 
stocks of Harshaw Scientific and Chicago Apparatus. 
Matheson Scientific was organized to provide the most effective service to laboratories, on a nation-wide basis. In combining the 
facilities of two fine distributors, Chicago Apparatus and Harshaw Scientific, we are able to offer the finest lines of laboratory 
equipment and supplies, with dependable service in all parts of the United States. Although our name and ideas are new, our roots 
extend back to 1866, making us the nation's oldest/newest lab supplier. We will appreciate any opportunity to serve you. 
-- 'II . I I I II_ . I HI IIIIIIIIII II I I I I I I I_ II I . . 1 , I_1_._1. 

MATHESON SCIENTIFIC Inc. / Division of The Matheson Co., Inc. 

BRANCHES: 
CHICAGO / 1735 N. Ashland Ave. / BR 8-4630 
CINCINNATI / 6265 Wiehe Road / 731-9100 
CLEVELAND / Laisy Ave. & East 88th St. / VU 3-2424 
DETROIT / 9240 Hubbell Ave. / VE 6-6300 
HOUSTON / 6622 Supply Row / WA 3-1627 
KANSAS CITY, MO. / 1827 McGee St. VI 2-5116 
LOS ANGELES / 3237 S. Garfield Ave. / OV 5-8060 
OAKLAND, CALIF. / 5321 E. 8th St. / KE 3-9169 
PHILADELPH IA / Jackson & Swanson Sts. / HO 2-4700 
ST. LOUIS / 5147 Brown Ave. / EV 5-5992 
SALES OFFICES: BATON ROUGE 6, LOUISIANA, 3160 Florida Street, Doherty Building, Room 103, Tel. Dickens 3-1933 / HASTINGS-ON-HUDSON 6, 
NEW YORK, Tel. HAstings 5-8250 / PITTSBURGH 22, PENNSYLVANIA, 504 Bessemer Bldg., 6th St. & Fort Duquesne Boulevard, Tel. ATlantic 1-7930 
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annual meeting of AAAS 
EMATICAL APPROACH TO PHYSIOLOGICAL 

ow, even with quite limited training in mathematics, a biologist can use 
hods to describe living systems and to advance biological theory. 

459 pp., 92 figs., 21 tables $13.50 

ATIVE PROBLEMS IN BIOCHEMISTRY, 2nd ed. 
of physical chemistry to biological systems, with numerical problems 
trer understanding of experimental techniques and principles. 

310 pp., 50 figs. $7.50 

ke: HEMOGLOBIN AND OXYGEN; CARBONIC ACID 
AND ACID-BASE BALANCE 

ierations of clinical chemists-a reprint of Chapters 12 and 18 of the 
tion of Peters & Van Slyke: Quantitative Clinical Chemistry, Volume I. 

312 pp., 37 figs. $8.50 

lore: HUMAN NUTRITION AND DIETETICS, 2nd ed. 
for anyone interested in applying modern scientific knowledge to the 

uman nutrition, both in health and in disease. Favorably reviewed in 
t edition was published. 

900 pp., 29 figs., 50 pis. $16.50 

& Hodge: CLINICAL TOXICOLOGY OF COMMERCIAL 
PRODUCTS, 2nd ed. 

,ver it goes. We hope it goes everywhere."-Spectrum. "Will be of value 
the health and safety of any part of the population."-Nat'l Safety News. 

1211 pp., 10 figs. $22.00 

THE ACTUARIAL DESCRIPTION OF ABNORMAL 
PERSONALITY-An Atlas for Use with the MMPI 

of an extensive set of empirically-derived descriptions of adult psychi- 
he development of an objective methodology for diagnosis. 

356 pp., 64 figs., 26 tables $7.50 

list of 77 W & W books on display 
ssman: HUMAN EMBRYOLOGY, 3rd. ed. 

1962, 493 pp., 510 figs .................. $12.50 

EMBRYOLOGY 
1963, 344 pp., 226 figs ........................ $8.75 

I Society: HANDBOOK OF PHYSIOLOGY, 
Section 2: CIRCULATION, Vol. 1: 1962, 758 pp., 385 figs .... $24.00 

Vol. II: 1963, 1028 pp., 516 figs. ........ $32.00 

C OF ABNORMAL PSYCHOLOGY 
1963, 448 pp., 26 figs ....................... $7.50 

DICTIONARY, 20th (Golden Jubilee) ed. 
1961, 1760 pp., illus.. ........ $14.95 

RITE SCIENTIFIC AND TECHNICAL PAPERS, 3rd ed. 
1958, 194 pp., 6 figs.. . ..$3.25 

THE WI LLIAMS & WILKI NS COMPANY 

428 E. PRESTON STREET / BALTIMORE 2, MARYLAND, U.S.A. 111111111111llllll11111111111111 t 

Publishers of Books and Periodicals in Medicine and the Allied Sciences 
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:Microbiological Equipment 
An ever increasing number of universities, pharmaceutical and STERILIZERS 
industrial plants depend upon Amsco for quality microbiologi- Pressure Steam, Ethylene Oxide and Combination Gas-Steam Systems. 
'cal research and process equipment,... and for sound reason. Chambers 16" x 16" x 24" to 80" x 108" x 360" and larger. SC-3 18. 

Amsco is geared to research, design and manufacture FREEZE DRY EQUIPMENT 
virtually any technical equipment and systems ranging from Models for laboratory, pilot plant and production. Amsco Freeze sterilizers_ to water stills... to flexible film expansion . 

chambers fr sterilization of interplanetary craft components Dryers feature precision control throughout the cycle. IC-611. amers fr sterleezaton ory cing appara t cus. WATER STompLS and Deonents 
... to a full line,of freeze drying apparatus.WATER STILLS nd Deioniers 

...- x-For- example, on special C6ontract Amsco recently designed 
and produced what is believed to be the world's largest 
bulk sterilizing system... a 30' long x 7' wide x 9' high giant, 
utilizing pure ethylene oxide at 100 % concentration as 
the sterilant. 

Let us share your confidential equipment and process 
problems. We welcome the challenge, for the resolution of 
microbiological problems has become. our way of life. 
Of course, - Amsco's. varied line of standard equipment, as 
illustrated, is a ready source for precision-made apparatus. 

.. . . .Please write for literasture of interest to you. If you 
have special needs, a letter to our Scientific and Industrial 
Department may lead:to their economical resolution. 

. < 

Still capacities from 1 to 150 gal./hr. Steam or Electric heat. 
Automatic or Manual Controls. IC-601. 
Deionizers... From 2 to 300 gal./hr. MC-595. 

CONTINUOUS CULTURE APPARATUS 
"Biogen" Continuous Culture Apparatus produces microbial cells 
and/or their byproducts on a continuous or batch basis with precise 
control of growth conditions. IC.605. 

DRY BOXES 
Flexible film chamber type. Economical, efficient and easy to use. 
For laboratory and production use. lC-607. 

GERM-FREE LIFE APPARATUS 
Flexible- Film Isolators for sterile delivery, rearing and: transfer of 
germ-free animals. IC-600. 

CASEWORK 
Complete casework needs. Planning, installing and maintenance. Base, 
wall, storage cabinets. Counters, work tables, carts. MC-503. 

Designers and developers of systems and equipment for 
Life Science and Industrial Technology 

', ' . ' r te, ,, I , . ' E t _S LV : 
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RAYTHEON LASER HEAD 
WITH 

250*JOULES OUTPUT! 

Raytheon LHM6 Laser Head-one of a comprehensive 
line of laser devices-features high energy output to en- 
hance your research capabilities and unique construction 
to preclude obsolescence. LHM6, as with all Raytheon 
Laser Heads, is supplied with a Ruby rod. All perform 
efficiently, too, with Neodymium-in-glass and other laser 
rods that can be pumped with Xenon lamps. In LHM6, 
both ends of the crystal are accessible to facilitate the use 

of Q-spoiling devices and external optics. LHM6 is de. 
signed for long-term use: when higher energy lamps and 
larger laser rods are available, they may be incorporated 
without modification. Your Raytheon Sales Engineer has 
a portfolio of Laser Data Sheets for you. Ask him for your 
set. Or, write Raytheon Com- 
pany, Laser Advanced Develop- AT 
ment Center, Waltham 54, Mass. AYTH EON 

*Ruby at liquid nitrogen temperature. With neodymium-doped glass, 175 joules have been obtained at room temperature. 
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There are 3 microscopes in this picture 
... at a distinctly singular UNITRON price 

Most lab microscopes are used for ordinary brightfield 
studies. 

So is UNITRON's MPH. 
Some lab microscopes can also be used for darkfield. 
So can UNITRON's MPH. 
Still other lab microscopes offer phase contrast to aid in 

the study of living, unstained material. 
So does UNITRON's MPH. 
Until now, no lab microscope has provided all 3 for the 

price of 1. 
UNITRON's MPH does. The 3 most important techniques 

of microscopy are built-in, yet the MPH costs less than 
many single-purpose microscopes. 
That's not all. UNITRON's MPH gives you more than just 
the advantages of 3 specialized microscopes. It unites them 
in "Continuous-Transition Microscopy." With a turn of the 
condenser knob, you change from brightfield to darkfield 
to phase contrast, all in rapid succession. Operation is so 
easy, it's almost automatic. There are no accessories to 
attach and no time-consuming adjustments to make. Every- 
thing has been factory-centered for you. Even the light 
source is built-in and permanently aligned 
Have cost and complexity kept you in the dark about 
phase? If so, you're in for a treat UNITRON phase con- 
trast will impress you all the more if you've tried to study 
unstained, living material with ordinary brightfield micro- 
scopes: There's no need to close the iris to pinhole size, 
reducing resolution and detail. Gone are those ghostly 
artificial images. 
UNITRON Phase Contrast provides optical staining. You 
get the benefits of chemical staining, without the time- 
consuming preparation. And what's more, you see material 
alive with vivid contrast and pin-point detail. With phase, 
even your stained slides show unsuspected details. All this, 
without any special effort. 
There's more. UNITRON's built-in illuminator provides five 
intensities ... more than enough to meet your visual and 
photographic needs. Even the eyepieces are special .. the 
widefield type for comfortable viewing. 

And now, the moment of truth. The price. Only $315 for 
UNITRON's Monocicular Laboratory Phase Model MPH ... 
less than you pay for many ordinary brightfield lab micro- 
scopes. The Binocular Model BPH, with several additional 
features of its own, costs only $527. 
UNITRON prices include everything but the specimens. 
In addition to all the special features of our phase models, 
you'll find everything else you expect in a good lab micro- 
scope. Four achromatic objectives (including high-power 
oil-immersion), mechanical stage, focusable substage con- 
denser with iris diaphragm and filter system, fitted cabinet, 
etc. These, and all the other features we've described, are 
standard equipment with UNITRON. There are no hidden 
extras to buy 
Too good to be true? You needn't take our word for it. 
Borrow a UNITRON Monocular MPH or Binocular BPH for 
10 days. No cost or obligation. (We'll even pay shipping 
charges for a chance to let you put our microscope through 
its paces.) Give this UNITRON an opportunity to prove its 
value in your lab. We fhink it will sell itself. 

Teachers will be interested to learn that UNITRON 
even offers studentphase models for as little as $99. MI 

To introduce phase to the student lab, and to other 
areas where it has been a stranger, UNITRON has 
published a fully illustrated 64-page booiklet, Under- - i;- 

standing and Using the Phase Microscope. -The text 
includes a special chapter of experfiments written by 
Professor Julian D. Corrington of the University of 
Miami. Other subjects are covered, including the 
optical theory of microscopes in general. The book- 
let normally sells' for $1.00 but we will be glad to 
send a free copy to any interested teacher or 
researcher. 

?@?.? ??? ?????? 0 0 O????? 0 0'0 

Ask for a free 10-day trial. Please specify whether you want 
to try Model MPH or BPH. A phase booklet is shipped with 
each microscope ,. or, you may request the booklet 
separately. 

...i.T INSTRUMENT COMPANY 
MICROSCOPE SALES DIVISION ? DEPARTMENT 4-S 
66 NEEDHAM STREET, NEWTON HIGHLANDS 61, MASS. 



NEW! COMPLETE LOW-COST ARL 

To be exhibited at 
BOOTH 57 

AAAS SHOW 

1242 

* The "SPECTROGRAPHIC ANALYZER" priced at $5850 is the first low-price, high- 
quality instrumentation designed for educational, industrial and independent labora- 
tories. Representing revolutionary new concepts, it is a thoroughly tested and proven 
product of Applied Research Laboratories, since 1934 the world's foremost manufac- 
turer of spectrochemical equipment. 

The Spectrographic Analyzer is rugged, compact and easy to operate... plug it in 
and it's fully operational. With the complete instruction manual supplied an ana- 
lytical chemist, a technician, or a student is able to analyze material in solid, powder 
or liquid form. It provides a complete working spectrographic laboratory, exciting 
the spectrum of the samples, dispersing the emission with a precision grating, photo- 
graphing the spectrum on 35mm film, developing the film, and with the viewer- 
comparator, providing the means for qualitative, semiquantitative and quantitative 
analyses. The complete analyzer consists of 4 basic units: a spectrograph, an ignited 
dc source unit, an excitation stand and a viewer-comparator. Daylight developing 
equipment, which eliminates the need for darkroom facilities, is also included. 

SCIENCE, VOL. 142 
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SPECTROGRAPHIC LABORATORY 
It incorporates a modified Wadsworth mount with a focal length of 0.855 meters. 

Special design provides a dispersion of 6.08 A/mm in the ultraviolet region. Resolv- 
ing power is attained through the use of a Bausch & Lomb Certified Precision Grating 
of 960 lines/mm giving wavelength coverage of 4500-9300A in the first order and 
2250-4650A in the second order. Viewer-comparator is equipped with a master film 
of the more important spectrum lines of common elements. 

Optics are factory calibrated and no adjustments are necessary. Temperature vari- 
ation from 65? to 95?F can be tolerated without any detectable change in focus. All 
units are totally enclosed for safety and are equipped with safety interlock switches. 
The complete instrument fits easily on the top of an ordinary desk. 

It will pay you to investigate the ARL Spectrographic Analyzer. 
Demonstrations may be arranged in your laboratory. For information 
or brochure, write to Applied Research Laboratories, 20200 West Outer 
Drive, Dearborn 8, Michigan or contact your nearest Applied Research 
Laboratories sales office. 

1DM11111 1111 
6 DECEMBER 1963 

APPLIED RESEARCH LABORATORIES, INC. 
The Name of Quality in Spectrochemical Equipment 

Subsidtary of BAUSCH & LOMB INCORPORATED 
P.O. BOX 1710, GLENDALE 5, CALIFORNIA 

MAIN OFFICES: 3717 PARK PLACE. GLENDALE 8, CALIFORNIA ? Area code 213/245.5524 
BRANCH OFFICES: NEW YORK/ PITTSBURGH/ CLEVELAND /ATLANTA/ DETROIT/CHICAGO /HOUSTON / SAN FRANCISCO /OS ANGELES 

TORONTO, Canada/LAUSANNE, Switzerland / LONDON, England/PARIS, France 
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From S/P-A trio of convenience items for your laboratory's 

dOWns and... UpS and dOWnS...and Ups 
downs-Removing Dewar flasks or other 
apparatus from support rods is a con- 
venient one-hand operation. Simply hold 
flask, release lever and VacRac nylon- 
fiberglas plate swings down out of the 
way. No. F4515-4" x 4" platform, 6" 
support rod (without clamps) . . . $14.50. 
ups and downs-Raising and lowering 
laboratory apparatus is simple, sure with 
the S/P Roto-Lift support. Made of 
nickel-plated steel; cylindrical design 
distributes weight so capacity is almost 

limitless. Real simplicity . . . just loosen 
handle, set unit at desired height, tighten 
handle to lock in position. Adjusts from 
2Y4" to 414"; top diameter of 3". No. 
S9310 ... $10.00. ups--Temperatures rise 
quickly with the S/P Flask Heater (you 
can boil 600 ml of water in less than 10 
minutes) -concentrates heat where it's 
needed. No. H1540-dimensions: 6" x 6" 
x 62"; 115 volts AC ... $32.00. To take 
care of your ups and downs, order these 
items today. 

scientific products 
DIVISION OF AMERICAN HOSPITAL SUPPLY CORPORATION 

GENERAL OFFICES: 1210 LEON PLACE, EVANSTON, ILLINOIS 

Regional Offices: Atlanta * Boston * Charlotte * Chicago * Columbus * Dallas * Detroit * Kansas City * Los Angeles 
Miami * Minneapolis * New Orleans * New York * San Francisco * Seattle * Washington, D.C. 
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chromatograms 
in 24 hours 

(without human intervention) 

t and forget it... samples are automatically 

imed one after the other... next day you'll 

ip to five complete chromatograms from a 

imber of samples. Technicon's accelerated 

cids AutoAnalyzer separates and analyzes 
;he amino acids normally found in protein 
rsates in less than five hours 

ne machine completes the separation and 

ip to five different samples in just one day. 
Dne Chromatogram automatically follows 
nother from start to finish with no human 

:vention. Here's how...merely arrange the 

chromatographic columns (up to five) in 

es and autoanalyze the column effluents in 

d sequence. This advance in ion exchange 

tography is made possible by the superior 
3wer of Technicon's unique Chromobead* 

plus new chromatographic columns which 
are eluted by a very steep pH and ionic 

strength gradient. 

TECHNICON? 

.^A_ rayiyalyzert 
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RADIOM ETER 

DIRECT READING 

Conductivity 

The Radiometer Direct Reading Conductivity 
Meter fills a long-felt want in any laboratory. 
Without any sacrifice in accuracy it has been 
made more flexible and simple in operation than 
the ordinary conductivity bridge. Direct reading 
on all of 12 ranges -accuracies better than 1 % 
to 2% are displayed instantaneously on an 
illuminated and mirrored scale. 

With a choice of conductivity cells, it is ideally 
suited for all normal laboratory conductivity 

measurements as well as conductometrictitrations. 
Simple to calibrate and use, it can be operated 
by untrained personnel if necessary, and can 
drive a recorder for continuous measurement. 

Write for further descriptive literature 
and prices. 

RANGES: 
0 - 1.5 - 5 - 15 - 50 - 150 - 500 micromhos. 
0 - 1.5 - 5 - 15 - 50 - 150 - 500 millimhos. 

J9581 
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CENCO'S NEW ANALYTICAL BALANCES 
A. SOLID TITANIUM BEAM/JEWEL- 
ED MECHANISM: beam surfaces can't 
flake-lose weight-as do plated 
beams. Synthetic ruby knife on syn- 
thetic sapphire plane, jeweled bear- 
ings at all critical points for long-term 
accuracy. B. POSITIVE, CHAIN- 
DRIVEN WEIGHT CONTROL: stainless 
steel chain not affected by environ- 
ment or age, no cord-and-pulley drive 
to slip. Ring weights are stainless 
steel, corrosion resistant, non-mag- 
netic, precisely calibrated. NBS Class 
"S" weights used in models 1581 and 
1582; "S-1" in model 1580. C. ALL- 
METAL HOUSING: durable, rugged, 
minimum dust attraction. Heavy, mul- 
tiple-coat baked enamel finish. 
D. EASY-VIEW WEIGHING CHAMBER: 
non-corroding base impervious to 
chemical attack. Crystal clear glass 
walls highly resistant to scratching, 
will not discolor. E. EFFICIENT, NON- 
FATIGUING CONTROLS: simple, 
speedy operation through natural, 
straight-line movement of operator's 
hands from side loading of sample to 
controls manipulation. With hands off 
to side, operator always has clear view 
of readout. F.. EASIER, MORE ACCU- 
RATE READOUT: fixed vernier with 
cursor for quick, accurate readout. 

Model No. 1580-H4 1581-H5 1582-B5 

Capacity 160g 160g 200g 

Sensitivity 1.Omg 0.1mg 0.lmg 

Precision ?0.3mg ?0.05mg ?0.03mg 

List Price $585.00 $650.00 $980.00 
.......~~~~I 

Name 

Title 

Company or Institution 

Street 

Se.. Z c.d.. I 
City State Zip Code i 

CEN-3-215 

a CENTRAL SCIENTIFIC 
a division of Cenco Instruments Corporation 

1700 Irving Park Road I j 
Chicago, Illinois, 60613 I 
offices in principal cities 

I'd like to know more about Cenco's new 
single-pan analytical balances, and the intro- 
ductory 10% discount offer which expires on 
December 31, 1963. 

EI Please send literature 
! Please call to arrange a demonstration 

I I 
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nikon photomicrography 
_ 'I I I 

Modern microscopy is not limited to visual observation alone. The photographic 
record is no less essential. And the facility with which a microscope can produce 
fine specimen photographs becomes a major factor in its choice. n Nikon 
laboratory and research microscopes offer unique advantages in this respect. 
For, apart from their inherent qualities as observational instruments, they 
benefit appreciably from the skill, experience and reputation of the maker in 
the realm of photographic optics and equipment. D2 The variety of Nikon 
attachments and accessories available for photomicrography only hint at the 
versatility at your command. The quality of their performance must be deter- 
mined through use, either from your own experience with this or other Nikon 
optical equipment, or from the experience of friends or colleagues. If neither 
prevail, we shall be happy to arrange for a personal demonstration. 

A.Microflex A prism-reflex attachment for pro- 
ducing high quality, full-frame, 35mm photo- 
micrographs in natural color or black-and-white 
with Nikon and other standard-tube micro- 
scopes. Accepts Nikon M35, Nikon F, Nikkorex 
F, and Nikon S series 35mm camera bodies. Can 
also be adapted for use with other camera bodies. 

It has its own built-in photo-image lens, its 
own shutter and finder-observation system. It 
is supplied with a focusing telescope for use in 
high-power, phase-contrast, interference-phase 
and dark-field photomicrography. It is also sup- 
plied with an interchangeable ground-glass 
screen, indispensable for precise focusing in the 
low-power range. The Microflex reduces the 
overall magnification by one half, so that only 
the central rays are used for the photographic 
image. This assures optimum sharpness even 
with ordinary objectives. 

A full-reflecting prism diverts the microscope 
image into the telescope or onto the screen for 
focusing and framing the image in the picture 
area. A single, conventional cable release swings 
the prism out of the camera path and fires the 
shutter. All the light of the specimen image 
reaches the film for exposure. There is virtually 
no vibration in the shutter action to deteriorate 
the sharpness and definition of the image. 
B.Polaroid? Land Camera Body 
Attaches directly to Microflex. Equipped with 
photo-image lens and extension cone. Designed 
for "instant" photomicrography with 2/4 x 31/4 
Polaroid-Land color and black-and-white film. 

C.M35 Camera Body A low-cost, precision- 
built die-cast camera body with film transport 
mechanism, exposure counter and dark slide, 
but without lens or shutter. Designed especially 
for use with Microflex and other similar devices. 
Accepts standard 35mm film cassettes. 

D.Cine-Microflex Designed for use with 8mm 
and 16mm movie cameras. Outfit includes base 
and sturdy upright with sliding arms for sup- 
porting camera equipment and external illumi- 
nator, where used. There is no physical contact 
between camera and microscope, and no vibra- 
tion transmitted to the microscope while camera 
is running. The Cine-Microflex can also be 
adapted for use with 35mm camera bodies, and 
for use with closed-circuit TV cameras. 

Adapter (photo-image) lenses are supplied with 
the Cine-Microflex which provide the same 
coverage on 8mm and 16mm film, and the same 
relative coverage on 35mm. These lenses may 
also be combined to reduce overall magnifica- 
tion and thus increase coverage on 16mm and 
35mm films. 

E.Macro-Bellows Attachment Designed 
specifically for low power applications (4X to 
18X) utilizing the microscope objective or a 
micro-anastigmat as the 'picture' lens. Accepts 
either Nikon F, or Nikkorex F or Nikon S 
series cameras. Image covers entire 35mm for- 
mat. The attachment may also be used off the 
microscope with conventional photographic 
lenses for extreme close-up (gross) photography. 
For further information, write to Dept. S12. 

NIKON INCORPORATED Instrument Division 111 Fifth Avenue New York 3, N. Y. 
Subsidiary of Ehrenreich Photo-Optical Industries, Inc. 
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COMPACT, RAPID CHROMATOGRAPHIC 
DESALTER USES NO MERCURY 
This low cost, Torbal B.T.L. Chromat- 

ographic Desalter reduces saltconcen- 

trations rapidly for chromatography. 
The unit consists of a built-in trans- 

former, half wave rectifier, potentiom- 
eter and a virtually unbreakable cell 
which permits the solution to be ob- 

served at all times. No mercury is 

used and there is no temperature rise 

of the solution during desalting. For 

details write for Bulletin CD. 

SEMI MICRO ZONE MELTING APPARATUS 
HANDLES FROM 0.15 TO 10 GRAMS 
Designed from the original National 

Chemical Laboratory (England) model, 
this Torbal B.T.L. instrument is used 

to refine small amounts of organic 

compounds to a very high degree of 

purity or for the concentration of small 

amounts of impurities in samples for 

analysis. The molten zone is always 
visible, and its length can be adjusted 

by means of a potentiometer. For de- 

tails write for Bulletin 2M. 

SCIENCE, VOL. 142 

CI 

' 

1250 



D30RVAL 

Request Bulletin SC-12RL-T 

DUAL TEMPERATURE CONTROL? 

For several good and functional reasons. A rotor running at speed requires a 
greater rate of heat extraction than when it is at rest. A single temperature con- 
trol cannot differentiate. Set to cool the rotor during the running portion of the 
operating cycle, it would overcool a rotor slowing down, and even freeze the 
contents of a rotor at rest. SORVALL'S dual control on the other hand can be pre- 
set to provide a constant temperature level throughout the entire cycle of run- 
ning, deceleration, and rest. Because SORVALL'S sensitizing element surrounds 
the base of the exclusive Gyro-Action Direct Drive, immediately adjacent to 
the rotor, it provides far more accuracy and reliability in the area important to 
you -rotor contents - than any similar control available. With SORVALL, the 
"holding" control takes over automatically from the "running" control at just 
the right moment during deceleration, and then "holds" your desired tempera- 
ture indefinitely after the rotor has stopped. SORVALL, and only SORVALL,haS 
had years of experience with dual temperature controls, and has proved them 
in use with thousands of refrigerated centrifuges in leading laboratories all 
over the world. This is one more reason why the RC-2 (illustrated) is a truly 
"set it and forget it" instrument. RC-2 Automatic Superspeed Refrigerated 
Centrifuge - 17,500 rpm -37,000 x G -6 Angle and Horizontal Rotors. 

NORWALK * CONNECTICUT 

":i:::::3:::::;?.?r;. Ii ?;:2':::::IB;??:i::..I:-:-: If 
i ;?'? ."." .....' ,,,;,;,,,.,bf.#l;:::$:i: ?:id: ii); ::?;,::::r:I:i:ii::i:::::i:j: i 8: 
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4V 

It comes in an ingenious dispenser package of 50 envelopes 
(II. or 12. cm si.ze with each envelope containing 25 Ilitering 
circle The dLpe ser can be thumbtacked to any convenient 
wall that will ac ept thunibtacks and you have 50 envelopes 
iv i rng or 50 students. 
We have painted . out in previous communications that no one 

,' , , ha yet de eloped a completely logical siid foo I proof met  hodf  cr  nv-mhering alter   
pa er grades. In  this  ca e r*i d  odged the issue by not .. ssigning . a imniher and 
in rely u igthe de ignatkn-W1fATMAN IJDENT GIA1, Thisgrade, and all tho e 
with numhrns are debed more compl ter in OIi riieWtatog. We will be happy 
to end you a copy and samples of.the Stud nt Grad as w hf you will drop us a line 
wirr to t 

Sole safes agents 

FILTER PAPER 9BidewfPace Chfton N J 9BidewefIP1ce LondoniC4 



High temperature in a 

for the lab 

Just wrap it and plug it in... 

.For additional information, please write to . . 

Glas-Col Apparatus Company / Derre Haute, ndiman St 

World's largest manufacturer of heating mantles for labora- 
tory, pilot plant, and chemical process heating applications 

SCIENCE, VOL. 142 
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THE EN HAN C ETR O N & NOISE... a perfect combination 

People seldom love noise. Especially not the urement problems involving non-filterable noise. 
scientist or the engineer who is engaged in meas- The Enhancetron, however, loves noise. 

The Enhancetron 1024 is a digital memory 
oscilloscope which drastically reduces fil- 
terable or non-filterable noise in measure- 
ments of repeatable or naturally recurrent 
signals. It is the easiest to use, the fastest 
and the most efficient instrument of its kind 
...and it is Nuclear Data engineered. 

As a major new tool, it has immediate and 
fascinating applications in: SPECTRO- 
SCOPY (optical, infra-red, NMR, EPR & 
mass); ASTRONOMY (optical, radio & 
radar); BIO-MEDICINE (neurophysiology); 
ENGINEERING (vibration analysis); 
OCEANOGRAPHY (echo analysis); GEO- 
PHYSICS (seismic exploration); PHYSICS 
(Mossbauer resonance) and many other 
fields. 

Some of its specific features: 1. Measure- 

6 DECEMBER 1963 

ment Resolution: 1024 points / 2. Display 
Presentation: Non-rising baseline reduces 
overflow problems and data ambiguities 
/ 3. Dual Input: True simultaneous meas- 
urements of two separate inputs, non-time 
sharing / 4. Dwell time per point ranging 
from 31.25 microseconds to 2.048 seconds 
/ 5. Data Collection Efficiency: Voltage 
averaging is continuous, thus avoiding loss 
of information during memory cycles / 6. 
Triangular or sawtooth sweep control for 
spectroscopy and scanning applications 
/ 7. Variable Pen Recorder Output: Pen 
recorder output speed is adjustable: 16, 8, 
4, 2, and 1 points per second / 8. Add- 
Subtract: Incoming data may be added to 
or subtracted from the memory contents, 
switch selected / 9. Latency Histograms: 
Histograms of the latencies of evoked re- 

sponses may be recorded automatically 
/ 10. Price $7,700 FOB Madison, Wisconsin 
(plus 10% foreign) / 11. Delivery: 30 days 
after receipt of order. 

Further information, or a demonstration, is 
available by writing or phoning Nuclear 
Data. 

3833 WEST BELTLIN E HY. 
MADISON, WISCONSIN 53701 
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Larry Foster of Hughes Aircraft Company had a fully developed negative and positive just 20 seconds after he took this 
picture of a laser beam piercing a sheet of tantalum. He used a Graphic view camera and Polaroid Land 55 P/N 4x5 Film. 



How Polaroid Land 4x5 
film gives you both 
negative and positive 
in 20 seconds 
outside the darkroom. 

It's this simple to get both nega- 
tive and positive without using the 
darkroom.Time reauired: 20 seconds. 

How Polaroid Land 4x5 
film gives you both 
negative and positive 
in 20 seconds 
outside the darkroom. 

It's this simple to get both nega- 
tive and positive without using the 
darkroom.Time reauired: 20 seconds. 

How Polaroid Land 4x5 
film gives you both 
negative and positive 
in 20 seconds 
outside the darkroom. 

It's this simple to get both nega- 
tive and positive without using the 
darkroom.Time reauired: 20 seconds. 

How Polaroid Land 4x5 
film gives you both 
negative and positive 
in 20 seconds 
outside the darkroom. 

It's this simple to get both nega- 
tive and positive without using the 
darkroom.Time reauired: 20 seconds. 

Put a Polaroid Land 4 x 5 Film 
Holder in any camera that has a 
Graphic, Graflok or similar back. 

Put a Polaroid Land 4 x 5 Film 
Holder in any camera that has a 
Graphic, Graflok or similar back. 

Put a Polaroid Land 4 x 5 Film 
Holder in any camera that has a 
Graphic, Graflok or similar back. 

Put a Polaroid Land 4 x 5 Film 
Holder in any camera that has a 
Graphic, Graflok or similar back. 

Insert a Type 55 P/N Film Packet 
into the holder, and expose as you 
would with any panchromatic film 
rated at A.S.A. 50. 

Insert a Type 55 P/N Film Packet 
into the holder, and expose as you 
would with any panchromatic film 
rated at A.S.A. 50. 

Insert a Type 55 P/N Film Packet 
into the holder, and expose as you 
would with any panchromatic film 
rated at A.S.A. 50. 

Insert a Type 55 P/N Film Packet 
into the holder, and expose as you 
would with any panchromatic film 
rated at A.S.A. 50. 

zu seconus abter you nave a ,uuy 
developed, fine grain negative and a 
positive that matches the negative in 
every respect. Positive and negative 
develop in their own packet outside 
the camera, outside the darkroom. 
The negative needs only to be washed 
and dried to be ready to print or en- 
large. Resolution is better than 150 
lines per mm. 

Type 55 P/N film is one of four 
special Polaroid Land films for 4 x 5 
photography. 

Type 52 film produces a virtually 
grainless paper print in 10 seconds. 
It has an A.S.A. rating of 200 and is 
ideal for general purpose 4 x 5 pho- 
tography. 

Type 57 Polaroid Land film has 
an A.S.A. rating of 3000 for use in 
extremely low light conditions. It 
also produces a finished print in 10 
seconds. 

New Type 58 Polacolor 4 x 5 film 
is now available. It produces a full- 
color print just 50 seconds after ex- 
posure. The colors are rich and beau- 
tiful and skin tones are especially 
accurate. Speed is 75 A.S.A. 

The Polaroid Land 4 x 5 system 
gives your camera more versatility, 
opens up new opportunities for you 
in 4 x 5 photography. 

"POLAROID"AND "POLACOLOR"? 
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et al. (1), using an electrophysiologi- 
cal technique. 

4) We agree with Wharton et al. 
that our assignment of a band at 12.5 
tf to an isopropylidene group was an 
unfortunate one. The assignment was 
based on the absence of this band 
from the infrared spectrum of the 
hydrogenated attractant. Gas chroma- 
tography of the hydrogenated attrac- 
tant and the synthetic saturated prod- 
uct on packings different from those 
described has indeed shown the pres- 
ence of several peaks, identical in 
the two preparations. 

In spite of the marked instability of 
our cockroach sex attractant, we are 
attempting to synthesize this material. 
In the final analysis, only synthesis 
can serve as the decisive factor. 

MARTIN JACOBSON 
MORTON BEROZA 

Entomology Research Division, 
U.S. Department of Agriculture, 
Beltsville, Maryland 

References 

1. J. Boeckh, E. Priesner, D. Schneider, M. 
Jacobson, Science 141, 716 (1963). 

Biological Mechanisms of Aging 

In a recent very stimulating paper 
[Science 141, 686 (1963)] Curtis has 
discussed biological aging processes 
and concluded, quite justly, that so- 
matic mutations appear to have a pri- 
mary importance in reducing longevity 
of living creatures. I think, however, 
that he has been unjust in holding up 
the "wear and tear" hypothesis of 
Selyle, Comfort, and others as anti- 
thetical to the "somatic mutation" hy- 
pothesis which he espouses so effec- 
tively. 

While Curtis has shown conclusive- 
ly that certain stresses, even when ap- 
plied systematically and repeatedly, do 
not accelerate aging, he has not shown 
that a wide variety of such stresses 
(such as are the burden of every liv- 
ing thing) will not do so. As he points 
out, certain stresses cause irremediable 
damage to some organ or tissue and 
thus make eventual failure at that 
point relatively likely. The beauty of 
radiation as an experimental stress is 
that it is general, striking all sensitive 
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discussed biological aging processes 
and concluded, quite justly, that so- 
matic mutations appear to have a pri- 
mary importance in reducing longevity 
of living creatures. I think, however, 
that he has been unjust in holding up 
the "wear and tear" hypothesis of 
Selyle, Comfort, and others as anti- 
thetical to the "somatic mutation" hy- 
pothesis which he espouses so effec- 
tively. 

While Curtis has shown conclusive- 
ly that certain stresses, even when ap- 
plied systematically and repeatedly, do 
not accelerate aging, he has not shown 
that a wide variety of such stresses 
(such as are the burden of every liv- 
ing thing) will not do so. As he points 
out, certain stresses cause irremediable 
damage to some organ or tissue and 
thus make eventual failure at that 
point relatively likely. The beauty of 
radiation as an experimental stress is 
that it is general, striking all sensitive 
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ing thing) will not do so. As he points 
out, certain stresses cause irremediable 
damage to some organ or tissue and 
thus make eventual failure at that 
point relatively likely. The beauty of 
radiation as an experimental stress is 
that it is general, striking all sensitive 
tissues at once. But from the experi- 
ments reported by Curtis we cannot 
say that application of a number of 
specific chemical and disease stresses 
will not bring about a general loss of 
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viability similar to that caused by radi- 
ation. The advance Curtis has made is 
to suggest (implicitly) that the wear- 
and-tear hypothesis is commuted to the 
somatic-mutation hypothesis by the rec- 
ognition that viability-reducing stresses 
are those which are mutagenic in cer- 
tain susceptible tissues: those in which 
mitosis is slow. The two hypotheses are 
more alike than they first seemed. 

Experiments like those of Curtis's 
group are suggested, in which mice dur- 
ing their laboratory lifetimes are sub- 
jected to a carefully selected range of 
stresses. Like Selye, I would include 
various types of psychological stress, 
in addition to numerous chemicals and 
diseases, because such stresses are no- 
torious as "imbalancers" of function in 
many of the organs now shown to be 
most susceptible to weakening by so- 
matic mutation. 
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I think Whipple's suggestion is ex- 
cellent and am inclined to agree that 
if just the right combination of stresses 
were found it would shorten the life 
span. But the question would then be: 
What does this have to do with nat- 
ural aging? It is apparent there is 
abundant room for future research. 

HOWARD J. CURTIS 

Department of Biology, 
Brookhaven National Laboratory, 
Upton, New York 

Blood of Anthropoid Apes 

Readers using the report by Wiener 
and Moor-Jankowski on blood groups 
in apes and baboons [Science 142, 
3588 (4 Oct. 1963)] will probably 
also be interested in a neglected paper 
by Yvan Bereznay [Bull. Soc. Roy. 
Zool. Anvers No. 10 (1959)]. Berez- 
nay gives detailed data on blood 
groups, chemistry, counts, various 
measurements, and immunoelectro- 
phoretic patterns for nine chimpanzees, 
six gorillas, and two orang-utans. A 
finding in some contrast to that of 
Wiener and Moor-Jankowski concerns 
the blood groups of gorillas: Bereznay 
reports type O in four Gorilla gorilla 
beringei and one G. g. gorilla, type A 
in one G. g. beringei. 

GEORGE B. RABB 
Chicago Zoological Park, 
Brookfield, Illinois 
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Course Content Improvement, British Style 

Publication of the first general report of the British Nuffield 
Foundation Science Teaching Project provides an opportunity to 
compare British and American approaches to the problem of improv- 
ing science teaching. There is much in common between the two. 
The Nuffield statements that "the central objective is 'science for all'- 
not merely for future specialists," and that "present-day science 
teaching should place much more emphasis on imaginative enquiry 
and the judgment of evidence, and much less emphasis on dogmatic 
assertion and the memorising of facts" might just as well have been 
written in this country. So might the description of working arrange- 
ments. Organized groups of scientists and teachers are producing new 
texts, guides, demonstrations, experiments, and teaching aids. Experi- 
mental use of the new materials in selected schools will determine the 

changes to be made before they are released for general use. 
There are also significant differences between British and American 

approaches. Curriculum organization in this country called for 1-year 
courses in biology, chemistry, and physics. The British system has 
permitted the Nuffield group to start with 5-year sequences in each of 
these fields, for children aged 11 to 16 in selective secondary schools. 
Thus they have been able to adopt a much more longitudinal or 
developmental approach than we have. 

Work on science for children from 8 to 13 in primary schools and 
nonselective secondary schools will get started early in 1964, and the 
group hopes to start a parallel program in mathematics within the 
year. Later on they may proceed to the development of other courses: 
one for 16- to 18-year-old students who wish to specialize in science; 
one for students of like age with other interests; one for 13- to 16- 
year-olds of less than average ability; and a combined physical and 
biological science course for the 11 to 16 range. 

As a matter of general policy for all courses, pupils' guides, 
teachers' handbooks, films, apparatus, experimental guides, and collec- 
tions of problems and questions are intended to be sufficiently flexible 
to permit a considerable amount of adaptation to different levels of 
ability and to differences in the plans and wishes of individual teachers. 
Commendably, the development of new examinations that will better 
fit the major objectives instead of rewarding the parroting of a mass 
of detail is getting earlier attention than it has in most of the American 
programs. While this emphasis is made necessary by the British 
examination system, it is in any event desirable as a basis for evaluating 
the whole venture. 

The Nuffield group has had the opportunity to profit from both 
successes and mistakes of the American programs that started a few 
years earlier. Included on the steering committees, central staff, and 
writing groups are a number of recent participants in American summer 
institutes, writing groups, and visiting programs. There is a reciprocal 
opportunity for us to profit. Work here began at the senior high school 
level and is now being extended to higher and lower ages. But work at 
elementary and junior high school levels is not yet far along, and not 
yet have we really tackled the problem of articulating the whole 
program from elementary beginnings into the early collegiate years. 
The British system of sequential courses forced the Nuffield group 
to look at some problems we have so far neglected. The results of 
their experience-which might best be imported through participa- 
tion by a few American scientists-can enable us to move more 
rapidly toward the kind of articulated program that should soon 
become our objective.-D.W. 
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Higher E/B INNEWTRI CARB 
SPECTROMETERS 

The "figure of merit" used in quantitative evaluation 
of the counting performance of liquid scintillation 
spectrometers is the factor of efficiency squared di- 
vided by background (E2/B)*, The instrument with 
the highest E2/B can achieve a desired statistical ac- 
curacy in the shortest counting time, or it can collect 
data to the greatest accuracy in a given time. 
New Tri-Carb Spectrometers have an E2/B approxi- 
mately 100% greater for tritium and 50% greater for 
carbon-14 than older type liquid scintillation spectro- 
meters. These high figures of merit have been ac- 
complished by both: 

(a) Increasing efficiencies 
(b) Reducing backgrounds 

INCREASED EFFICIENCIES 
New 3000 and 4000 Series Tri-Carb Spectrometers 
provide significantly higher counting efficiencies 
for low energy isotopes through the use of im- 
proved optics and advanced electronics with Pulse 
Summation, an exclusive Packard development. 
A specially designed optical chamber maximizes 
light collection by transmitting the greatest number 
of photons from the liquid scintillation sample to 
the photocathodes of a pair of carefully selected 
and matched photomultiplier tubes. The use of 
13-dynode phototubes obviates the need for pre- 
amplifiers and permits the use of high speed elec- 
tronic circuitry for Pulse Summation. This results 

in a twofold improvement in the signal-to-noise 
ratio. Result: higher efficiencies than ever before 
possible with this type of counting equipment. 
LOWER BACKGROUNDS 
Background is significantly reduced by the im- 
proved electronics and by superior shielding of 
the detector. Ultra-high-speed coincidence resolv- 
ing time (30 nanoseconds) virtually eliminates 
background contribution from "accidentals' even 
when using more efficient photomultiplier tubes 
with inherently higher dark noise. 
Great care is taken to select only radioactively clean 
material for the detector shield. A minimum of 2 
inches of lead is provided in all directions, includ- 
ing the ends. "Graded shielding" of lead, cadmium 
and copper is especially effective in reducing back- 
ground from environmental radiation. 
By increasing efficiencies and reducing back- 
ground, new Tri-Carb Spectrometers achieve 
the highest possible E2/B. Thus, they permit 
the most accurate collection of data in a given 
counting time or, alternatively, the most rapid 
collection of data to a given accuracy, thereby 
effectively increasing actual counting ca- 
pacity. 
Higher E2/B is just one of many significant new 
features available in Packard Tri-Carb Spectrometers. 
Ask your Packard Sales Engineer for complete details, 
or write for Bulletin. 

*N.B. Since there are substantial variations in standards (especially tritium) prepared in different labora- 
tories, it is important to use the same standard and blank in comparing the performance of two instruments. 

P =karcI PACKARD INSTRUMENT COMPANY, INC. 

-......................... BOX 428 LA GRANGE, ILLINOIS * AREA CODE 312 - 485-6330 

SCIENCE, VOL. 142 1264 



MODEL 880 4 PI AUTOSCANNER REDUCES 
BACKGROUND TO LESS THAN 10 CPM, REVOLU- 
TIONIZES COUNTING OF H3, C14, AND S35 

Directly below you see the Vanguard Model 880 Auto- 

scanner which combines low background (actually less 

than 10 cpm) with 4 pi detection, plus automatic opera- 
tion. The result is remarkable sensitivity in chromato- 

gram scanning of low-energy, beta-emitting radioiso- 

topes. Since its introduction, the Model 880 Autoscanner 

has been in constant demand from medical, agricul- 
tural and pharmaceutical research laboratories. 

*Windowless gas-flow, geiger detection, counts radi- 

ation on both strip sides simultaneously * Completely 
transistorized m Automatic shut-off of gas and power 

Handles chromatograms 11 to 4 cm. wide in lengths 

to 100 ft. * Automatically marks solvent fronts, leading 
and trailing edges of strips 1 10 scanning speeds, 5 rate 

meter time constants, 7 count rate ranges, 5 individual 

slit width collimations * Better than 2% accuracy of 

count rate on all ranges m Compact, one unit system, 

adaptable to direct digital quantitation. 

Informative brochure available! If you would like detailed 

information about Vanguard's Model 880 Autoscanner, 
send for this free brochure. It outlines distinctive fea- 

tures and lists all operational characteristics. 

: 
i~~~~T;S 

\ r C J E 

ANALYZE RADIO CHROMATOGRAMS WITH EXCEPTIONAL 
SENSITIVITY, EASE AND SPEED. 

MODEL 880 

" 
VA' .NSG J A E3D INSTRUMENT COMPANY P. O. Box 244 * LaGrange, Illinois 60525 . FLeetwood 2-1600 

Designers and Manufacturers of Precision Instrumentation for Research 

Regional Offices: New York, N. Y., 520 Fifth Avenue, TN 7-1998 * San Francisco, Calif., 115 New Montgomery Street, EXbrook 2-0511 
Baltimore 2, Maryland, 217 North Calvert Street, 301-727-3666 
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a. .I . Disrupts Cells /Homogenizes /Emulsifies /Accelerates Enzymatic Activity 

Versatile, compact and convenient, the Sonifier provides concen- 
trated ultrasonic power at high levels and at low cost. It converts 
ordinary house current into 20,000 cycle-per-second mechanical 
vibration which radiates into any material in contact with the tip. 
It can be conveniently hand-held or mounted on a ring stand. All 
parts that come in contact with test materials can be autoclaved. 

The Sonifier does its work in a very short time - Ehrlich Ascites 
cells, for example, are disrupted in only a few seconds. Accessories 
such as sealed-atmosphere treatment chambers, sonic cleaning 
tank, continuous flow attachment and special tips are readily 
available to further increase the Sonifier's capabilities. 

For details see your Aloe Scientific representative or write 
Aloe Scientific, [1 Division of Brunswick, 1831 Olive Street, 
St. Louis 3, Missouri. 

Se.i B i Xo Seeu IMM 
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V61400 Sonifier, with 
power supply and sonic 
converter..... $820.00 

V61405 Sealed Atmos- 
phere Attachment, 5 
to 15 cc......$175.00 

V61406 Cleaning 
Tank .........$150.00 

V61407 Step 
Horn..........$75.00 

V61408 Micro Tip $50.00 

/ALOEA 
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Hill, Ford Foundation. New patterns of 

agricultural research and education in 
India, A. H. Moseman. An efficient 

approach in modernizing agriculture, 
T. W. Schultz, University of Chicago. 

Industrial Science 

Monday 30 December 

Retiring Vice Presidential Address 
and Luncheon. Alfred T. Waidelich, 
The Austin Company, will preside. In- 
struments and industrial research- 
some educational implications, Henry 
F. Dever, Minneapolis-Honeywell Reg- 
ulator Co. and retiring vice president 
for section on Industrial Science (P). 
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The Industrial Science Section to- 

gether with the Office of Economic and 
Statistical Studies, National Sc.ience 
Foundation, is sponsoring two addi- 
tional symposia: "The Role of Instru- 
ments and Equipment Use in Science 
Research Program Planning" and "The 
Planning and Management of Science 
Research Programs." 

Education 

Friday 27 December 

Address. Joint session of the section 
on Education (Q) and the Council for 

Exceptional Children. Arranged by 
Dorothy Norris, Cleveland Board of 

The Industrial Science Section to- 

gether with the Office of Economic and 
Statistical Studies, National Sc.ience 
Foundation, is sponsoring two addi- 
tional symposia: "The Role of Instru- 
ments and Equipment Use in Science 
Research Program Planning" and "The 
Planning and Management of Science 
Research Programs." 

Education 

Friday 27 December 

Address. Joint session of the section 
on Education (Q) and the Council for 

Exceptional Children. Arranged by 
Dorothy Norris, Cleveland Board of 

Performance, Reliability and 
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Quality and simplicity of design 
make the recti/riter? recorder an 

outstanding, reliable performer. 
Utilizing a large, powerful mag- 
net, the recti/riter recorder offers 

maximum sensitivity, fast response 
time, and low input impedance 

--requires less 

damping cir- 

cuitry. True 
rectilinear re- 

cording using 
the proven 
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error-free recti/rite? system de- 

veloped by Texas Instruments in 

1956 -the widest selection of 

ranges and chart speeds - plus 
exclusive operator convenience 

features have made the recti/riter 

a first choice of the most demand- 

ing user. There is a recti/riter to 

fit your particular requirement: 
single and dual channel in both 

portable and flush - mounting 
models. Write for complete infor- 
mation. 
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Education, who will also preside. A 
study of gifted children in Cleveland's 
major work program, Edward C. Frier- 
son, Kent State University. 

Sunday 29 December 

Contributed Papers, Session I, and 
Vice-Presidential Address. Arranged by 
Herbert A. Smith, Pennsylvania State 
University. Joseph Novak, Purdue, will 
preside. Remedial research: approach 
and models available to education re- 
search, David Mostofsky, Boston Uni- 
versity. Studies of televiewing, 1949-63, 
Paul A. Witty, Northwestern. Herbert 
A. Smith will preside at the vice-presi- 
dential address, Science and civic re- 
sponsibility by Harold E. Wise, Uni- 
versity of Nebraska. 

Contributed Papers, Session II. Ar- 
ranged by Herbert A. Smith. Harold E. 
Wise will preside. The coming crisis 
in secondary education, Ivor Kraft, 
U.S. Department of Health, Education, 
and Welfare. "Needed: a redefinition of 
status and roles in American society," 
Annette Rosenstiel, Mills College of 
Education. Science, education, and stu- 
dents from the undeveloped nations, 
Wilbur N. Moulton, Southern Illinois 
University. Science training program 
for high ability secondary school stu- 
dents: the development of man, an en- 
richment program, Dolores Elaine Kel- 
ler, Fairleigh Dickinson University. 

Monday 30 December 

Career Developments of Scientists: 
Grade School to Graduate School. 
Symposium, joint session of section on 
Education and the American Educa- 
tional Research Association. Arranged 
by William W. Cooley, Harvard, who 
will also be the principal speaker. Her- 
bert A. Smith will preside. Discussants 
include Lindsay R. Harmon, National 
Academy of Sciences, and Howard J. 
Hausman, National Science Founda- 
tion. 

Contributed Papers, Session III. Ar- 
ranged by Herbert A. Smith. William 
E. Martin, U.S. Office of Education, 
will preside. Comparison of manifest 
needs of open and closed minds, C. 
Gratton Kemp, Ohio State University. 
Learning, human behavior, and clinical 
brain anatomy, Ralph H. Pino. The 
classroom computer in the social and 
natural sciences, John S. Jackson, Uni- 
versity of Kentucky. 

Contributed Papers, Session IV. Ar- 
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The HR-1... Highest Speeds 

Highest G's 

and now C( FLOW! 

If you demand extraordinary performance and 
versatility plus continuous flow capabilities in a high 
speed centrifuge, you can significantly increase your 
lab's output and capacity by adding an IEC HR-1. 

With the exclusive new Helixtractor continuous flow 
unit, the HR-1 separates micro-deposits from large 
volumes with efficiency gains up to 300/400%. Fur- 
ther, the Helixtractor is completely aerosol free; can 
be removed and autoclaved as a unit, so it is ideal 
for centrifuging infectious materials. 

HR-1 delivers 18,500 rpm. Forces to 41,320 x G. 
Holds any temperature between -20?C to +10?C 
within 1?C. It offers 5 high-G angle heads and 70 
accessories including a Maxiforce Ring that permits 
spinning 250 ml plastic bottles to 26,300 x G. 

If you presently own an HR-1, the Helixtractor is 
available to you right now. Demand a demonstration. 

If you are considering a high speed centrifuge the 
HR-1 is easily the most reliable, versatile, high per- 
formance instrument in the standard price range. 

WRITE FOR BULLETIN 0. 

Helical separation takes place in a transparent plastic 
coil. Material is introduced into the spinning helix through a 
central stationary hub. Solids collect along the tubing wall as 
a paste. Different phases are easily identified and isolated 
simply by cutting the tubing. 

Material passing through the tubing is subjected to the 
same G force for the same time. The liquid film is only a 
fraction of an inch thick so solids separate three to four 
times faster than conventional centrifugation because they 
travel a shorter distance to the tube wall. 

INTERNATIONAL EQUIPMENT CO. 
300 SECOND AVENUE * NEEDHAM HEIGHTS 94, MASS. 



NOW! 

UNBREAKABLE 
NALGENE? PIPETS... 
with Permanent Graduations 

NOW! 

UNBREAKABLE 
NALGENE? PIPETS... 
with Permanent Graduations 

Don't just reduce pipet breakage ... eliminate it... 
with unbreakable Nalgene pipets. And for the first 
time you're safe ... they're chip-proof ... they can't 
cut . . . they never get ragged. They're so easy to 
read, too. Big, bright "Magni-Vue" markings can't 
be removed, chemically or mechanically ... last the 
full life of the pipet. The non-reflective polypropylene 
lets you see the entire column of a water-clear liquid, 
not just the liquid line. See-through clarity simplifies 
reading. Accuracy, well within published tolerances, 
is further enhanced because the non-adherent sur- 
face eliminates meniscus. Drops form on the inside 
of the tip, not around it, and are more uniform. The 
non-wetting surface drains dry . . . to the very last 
drop . . . faster than ever before. You can autoclave 
them again . . . and again . . . and again. And price- 
wise, they're surprisingly inexpensive ... from $2.10 
to $2.80 each. Sizes available are 1, 2, 5 and 10 ml, 
in transfer, serological and measuring styles. Why 
not get the full story from your lab supply dealer ... 
or write Dept. 2136, The Nalge Co., Inc., 75 Pan- 
orama Creek Drive, Rochester, New York 14625. 
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NALGENE 
LABWARE 

Leader in quality plastic labware since 1949 

NALGENE 
LABWARE 

Leader in quality plastic labware since 1949 
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the science specialist in the elementary 
school system, Donald E. Hicks. Term 
papers versus term projects, Manny 
Sternlicht, Willowbrook State School, 
Staten Island, N.Y. Carnegie units re- 
quired for college admission: an his- 
torical study, P. W. Hutson, University 
of Pittsburgh. 

AAAS Cooperative Committee on 
the Teaching of Science, Mathematics 

Sunday 29 December 

Panel. Report of the Commissions 
on College Science. Program of AAAS 
Arranged by John R. Mayor, AAAS. 
J. W. Buchta, American Association 
of Physics Teachers, will preside. Pan- 
el: Advisory Council on College Chem- 
istry, Charles C. Price, University of 
Pennsylvania; Commission on College 
Physics, E. Leonard Jossem, Ohio State 
University; Commission on Under- 

graduate Education in the Biological 
Sciences, Thomas S. Hall, Washington 
University; Geological Education Ori- 
entation Study, William W. Hambleton, 
University of Kansas; and Commission 
on Engineering Education, Newman A. 
Hall. 

Science Service 

Monday 30 December 

Interrelation of Science Youth Ac- 
tivities. Arranged by Leslie V. Watkins, 
Science Service. Watson Davis, Science 
Service, will preside. Science youth ac- 
tivities and the school program, Frank- 
lin D. Kizer, State Board of Education, 
Richmond, Va. Intrastate science youth 
activities, Thomas Hutto, School of the 
Ozarks. National organizations can in- 
terrelate their science youth activities, 
John H. Marean, retiring president of 
the National Science Teachers Associa- 
tion. 

Science Teaching Societies 

Friday 27 December 

Films. Session I. Joint program of 
the American Nature Study Society, 
Central Association of Science and 
Mathematics Teachers, National Asso- 
ciation for Research in Science Teach- 
ing, National Association of Biology 
Teachers, and National Science Teach- 

the science specialist in the elementary 
school system, Donald E. Hicks. Term 
papers versus term projects, Manny 
Sternlicht, Willowbrook State School, 
Staten Island, N.Y. Carnegie units re- 
quired for college admission: an his- 
torical study, P. W. Hutson, University 
of Pittsburgh. 

AAAS Cooperative Committee on 
the Teaching of Science, Mathematics 

Sunday 29 December 

Panel. Report of the Commissions 
on College Science. Program of AAAS 
Arranged by John R. Mayor, AAAS. 
J. W. Buchta, American Association 
of Physics Teachers, will preside. Pan- 
el: Advisory Council on College Chem- 
istry, Charles C. Price, University of 
Pennsylvania; Commission on College 
Physics, E. Leonard Jossem, Ohio State 
University; Commission on Under- 

graduate Education in the Biological 
Sciences, Thomas S. Hall, Washington 
University; Geological Education Ori- 
entation Study, William W. Hambleton, 
University of Kansas; and Commission 
on Engineering Education, Newman A. 
Hall. 

Science Service 

Monday 30 December 

Interrelation of Science Youth Ac- 
tivities. Arranged by Leslie V. Watkins, 
Science Service. Watson Davis, Science 
Service, will preside. Science youth ac- 
tivities and the school program, Frank- 
lin D. Kizer, State Board of Education, 
Richmond, Va. Intrastate science youth 
activities, Thomas Hutto, School of the 
Ozarks. National organizations can in- 
terrelate their science youth activities, 
John H. Marean, retiring president of 
the National Science Teachers Associa- 
tion. 

Science Teaching Societies 

Friday 27 December 

Films. Session I. Joint program of 
the American Nature Study Society, 
Central Association of Science and 
Mathematics Teachers, National Asso- 
ciation for Research in Science Teach- 
ing, National Association of Biology 
Teachers, and National Science Teach- 
ers Association. Arranged by David J. 
Lockard, University of Maryland. 

Address. Joint program of all science 
teaching societies. Phillip Fordyce, 

SCIENCE, VOL. 142 

ers Association. Arranged by David J. 
Lockard, University of Maryland. 

Address. Joint program of all science 
teaching societies. Phillip Fordyce, 

SCIENCE, VOL. 142 



Sigma-The 
World's Leader for 

UREASE 
Over a decade ago, Sigma undertook studies of Urease 
production methods. At that time, most commercial 
preparations were usually nothing more than crude 
ground Jack Beans. In fact, even today, many dealers 
supply Jack Bean meal as "Urease". Such preparations 
have a high percentage of insolubles and very low ac- 
tivity. Our own first development was called "Type II 
Powder". It was-and still is- one of the finest Urease 
Powders ever offered. 

Urease Powder 
Type II 
An unusually soluble Powder. Activity- 
approximately 700 - 800 modified (30?C) 
Sumner Units per gram. Very low Blank, 
permitting its use for the determination 
of Blood or Serum Urea-Nitrogen. Sigma 
Technical Bulletin No. 14 describes this 
application and is available upon request. 

10 grams 
25 grams 
50 grams 

$ 5.75 
11.85 
19.75 

Urease Type II is also available in Tablet Form as follows: 
25 mg per tablet 100 mg per tablet 
1.25 grams $2.60 5 grams $ 3.60 
2.50 grams 4.10 10 grams 6.25 

25 grams 12.25 

-We then continued our developmental work, resulting 
in a 10-fold increase in specific activity, and the 
elimination of free amino acids. 

Urease Powder 
Type V 100 mg $ 4.50 
Activity, 600-700 Modified 
(30 C) Sumner 250 mg 9.00 
Units per gram. 1 gram 25.00 

-and now we offer- 
Urease, Crystalline 
Type C- 10 mg $10.00 
Activity, approximately 20,000 
Modified 50 mg 39.00 
(30?C) Sumner Units per gram. 100 mg 65.00 
Type C-2 10 mg $15.00 
Activity, approximately 40,000 
Modified 50 mg 59.00 
(30?C) Sumner Units per gram. 100 mg 97.00 

---For those who wish to do their own extractions, we 
offer: 

Jack Bean Meal 
Defatted, Finely Ground Powder 100 grams $2.00 

1 pound 
500 grams 

1 kilo 

3.50 
3.85 
7.25 

Crude, Ground Whole Beans 500 grams 3.60 
1 kilo 6.75 

Jack Bean, Whole 100 grams 1.95 
Jack Bean Germ and Hull 100 grams 1.95 
Crude, uncleaned 500 grams 3.25 

Our March, 1963, Catalog Is Immediately Available Upon Request. 

ORDER DIRECT 

TELEPHONE COLLECT for 
IMMEDIATE SHIPMENT or to DISCUSS PROBLEMS 

Day, Station to Station, 

PRospect 1-5750 

Night, Person to Person, 
Dan Broida, WYdown 3-6418 

Th* Reearch Laboratories of 

5I_~ I L 1 Ai c H E M ICAL C O M P A N Y 
3500 DE KALB ST. * ST. LOUIS 18, MO. * U.S.A. 

Another first from Bel-Art . . . connectors for 
micro sized tubing. The connector ends are of 
stainless steel hypodermic needle size tubing. The 
gleaming white polypropylene center section is 
designed to make handling easy, to permit secure 
attachment when tied down and for convenient 
suspension when using hanging loops. 

They are unaffected by hospital solutions, are 
non-toxic, cannot break, chip or crack and can be 
autoclaved repeatedly. 

In 18, 20 and 27 gauge sizes from stock. Other 
sizes available soon. 

* SEE YOUR LOCAL SUPPLY DEALER ? 

These and many other NEW items are listed in 
our catalog supplement just off the press! 

Write Dept. E- 12 for your FREE copy. 

BEL-ART PRODUCTS, 
PEQUANNOCK, N. J., 07440 OXbow 4-0500 

6 DECEMBER 1963 
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Model ME1501. Inside dimensions: 31" high, 32" wide, 32" deep. Custom 
sizes also available. 16-gauge stainless steel is standard. 20-gauge optional. 

For detailed information, send Science inquiry card. 

fl 2LABCO DIVISION, PARTSCO, INC. 
Method Engineered 2977 LAMB AVE., COLUMBUS 19, OHIO 
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sizes also available. 16-gauge stainless steel is standard. 20-gauge optional. 

For detailed information, send Science inquiry card. 

fl 2LABCO DIVISION, PARTSCO, INC. 
Method Engineered 2977 LAMB AVE., COLUMBUS 19, OHIO 

The implication of self sufficiency, 
expressed by the folded arms on the 
stainless steel and glass rearing unit 
above, is most appropriate because it is 
completely portable. 
This, as all K.S.E. equipment, is the 
result of over 50 years of design, 
engineering and manufacturing 
experience. There's a folder available 
which explains this unit in detail and, 
also, a new catalog showing the entire 
K.S.E. line of enclosures. 
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Florida State University, will preside. 
The history of science in science edu- 
cation teaching, Genevieve Miller, 
Howard Dittrick Museum of Historical 
Medicine of the Cleveland Medical Li- 
brary. 

Address. Joint program of all science 
teaching societies. John Brainerd, 
Springfield College, will preside. Some 
early naturalists of the Cleveland area, 
Ralph W. Dexter, Kent State Univer- 
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Elementary School Science Symposi- 
um. Arranged by Mildred Ballou, Ball 
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preside. Science and children: partners 
in discovery, Joseph Zafforoni, Pennsyl- 
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David J. Lockard. 

Sunday 29 December 

Films. Session III. Same sponsors 
and arranger as for Parts I and II. 

American Nature Study Society 

Friday 27 December 

Observing Nature: Basic Technique 
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Wallin, Cleveland Metropolitan Park 
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Picture framing by John A. Gustafson. 

Recording Nature II. Photography. 
Grant W. Sharpe, University of Mich- 
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MEMBER 
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87,000+ 

membe ers) 
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least one place 
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THE AAAS SCIENCE BOOK LIST FOR CHILDREN 
second, revised edition, November, 1963 

220 pp., $1.50 
a selected, annotated, graded list of more than 
1200 titles in the pure and applied sciences. 
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your own family book-buyer. 

Now available from 

American Association for the Advancement of Science 
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and storage vessels containing highly aggressive chemicals. 
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COMBINES THE LIGHT WEIGHT, 
THE IMPACT AND 
SHATTER RESISTANCE 
OF PLASTIC WITH THE 
TRANSPARENCY OF GLASS. 

1) "DURA-VAC is transparent." 
92% light transmission. 

2) "DURA-VAC is featherweight." 
50% lighter than glass. 

3) "DURA-VAC is strong and safe." 
Yes, DURA-VAC is strong and safe. IL 
It is extremely implosion resistant. ,, s 
You can even drop it and 99 times 
out of a 100, DURA-VAC will re- | 
main intact. 
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with upward vents that prevent returning 
air from disturbing contents. 
Find out all about DURA-VAC. Write 
Dept. S for Bulletins #5810 and #5815. 
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Science Museum, Cleveland Metropoli- 
tan Parks, and the Cleveland Zoo. 

Sunday 29 December 

Ohio-Michigan Landscapes. Pre-field 
trip Orientation. Part I. Symposium, 
joint program of American Nature 
Study Society and the National Associa- 
tion of Biology Teachers. George F. 
Linn, Huron County (Ohio) Department 
of Education, will preside. Biology 
of man-altered landscapes, Marston 
Bates, University of Michigan. Geol- 
ogy's contribution to Ohio's landscapes, 
Jane Forsyth, Ohio Geological Survey. 
Integrating a conservation program, 
grades K-12, William Stapp, Ann Arbor 
Public Schools. Swamp Stompers field 
trips, Earl Cranston, New London 
(Ohio) Local Schools. 

Part II. George F. Linn will preside. 
Geological setting in north-central Ohio, 
Jane Forsyth. The role of ecology in 
high school biology, Marston Bates. The 
use of school sites as outdoor labora- 
tories, William Stapp. Pre-field-trip ori- 
entation, Earl Cranston and George 
Linn. 

National Association of 

Biology Teachers 

Friday 27 December 

Recent Developments in Cellular Bi- 
ology. Session I. Joseph D. Novak, Pur- 
due, will preside. Molecules, mem- 
branes, and molds-studies on cellular 
function, John W. Greenawalt, Johns 
Hopkins. Differential lytic reactions of 
some bacterial species, Ted S. Surdy, 
Kansas State Teachers College. Plant 
pectins and their function in food tex- 
ture, Frank J. McArdle, Pennsylvania 
State University. 

Saturday 28 December 

Recent Developments in Organismal 
Biology. Session II. Ann Reynolds, Ball 
State Teachers College, will preside. Re- 
cent advances in the study of social 
behavior in mammals, J. P. Scott, Jack- 
son Memorial Laboratory. Behavioral 
studies on reptiles-bobs, nods, and 
pushups, Charles C. Carpenter, Univer- 
sity of Oklahoma. Host-selection be- 
havior in parasitic mites and ticks, 
Joseph H. Camin, University of Kansas. 

Recent Developments in Ecosystem 
Biology. Session III. John Breukelman, 
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* PROPORTIONAL-smoothly and 
continuously varies power to main- 
tain stabilities of ? .005?C (short 
term) and __ .01?C (normal long 
term). So sensitive that a .001 C 

change in the controlled medium 
changes heater power 1% or more. 

* HANDLES 1 MILLIWATT TO 1 
KILOWATT LOADS without loss 
of control at low end or loss of 

power at high end. 

* ADJUSTABLE PROPORTION- 
ING BAND settable from 0.1?C to 
3?C with front panel dial; matches 
controller to control situation to al- 
low temperature to change rapidly 
and optimally without oscillation. 

* WIDE RANGE, DIRECT DIG- 
ITAL DIALING of control point 
from 0 to 120?C; set or reset to a 

precision of .01?C over the entire 
controller range. 

* TRANSISTORIZED, ALL 
SOLID STATE DESIGN increases 
reliability on long term experiments. 

Get complete specifications from 
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Beyers, University of Texas. Changes 
in the structure and function of ter- 
restrial ecosystems exposed to ionizing 
radiation, G. M. Woodwell, Brook- 
haven National Laboratory. 

Sunday 29 December 

Innovations in Teaching Biology. 
Session IV. Jerry J. Nisbet, Ball State 
Teachers College, will preside. 'Single 
concept films for college botany, James 
Wickliff, Iowa State University. Single 
concept films for high school biology, 
James Koevenig, University of Colo- 
rado. Laboratory blocks for high school 
biology, Addison Lee, University of 
Texas. Impact of testing on new cur- 
ricula, William Mayer, Wayne State 
University. Impact of new curricula on 
facilities for biology, James Dawson, 
Macalaster Scientific Corporation. 

Research Activities in High Schools. 
Session V (concurrent with IV). G. E. 
Caraker, Eastridge High School, Roch- 
ester, N.Y., will preside. A multiple 
integrated response device for use in 
teaching science, Charles Ostrander, At- 
water High School, Atwater, Calif. The 
apparent relationship between smoking 
and academic performance among high 
school students, G. E. Caraker. 

Collegiate Curricula for Biology 
Teachers. Session VI. Jack L. Carter, 
Kansas State Teachers College, will pre- 
side. The commission on the under- 
graduate education in biological sci- 
ences, Thomas Hall, Washington Uni- 
versity. The commission on the educa- 
tion of teachers of science, Fletcher 
Watson, Harvard. 

Presidential Address and Silver Jubi- 
lee Banquet. Ted F. Andrews, Kansas 
State Teachers College, will preside. 
Missions, money, and men, Phillip For- 
dyce, president of the National Asso- 
ciation of Biology Teachers. 

Monday 30 December 

Field Trip. Visit to north-central 
Ohio with Swamp Stompers. Joint trip 
of American Nature Study Society and 
the National Association of Biology 
Teachers. 

National Association for Research 

in Science Teaching 
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The Improvement of Science Teach- 
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Lloyd K. Johnson, U.S. Office of Edu- 
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the National Association for Research 
in Science Teaching, will preside. Cur- 

Saturday 28 December 

The Improvement of Science Teach- 
ing. Research symposium. Arranged by 
Lloyd K. Johnson, U.S. Office of Edu- 
cation.: Cyrus W. Barnes president of- 
the National Association for Research 
in Science Teaching, will preside. Cur- 

A new convenience for 
manifold freeze-drying 
procedures. 
Quickly connect or remove 
freeze-drying containers on 
manifold freeze-dryers with- 
out breaking system vacuum. 
And, without the use of rub- 
ber tubing clamps. New 
Quickseal Valves are spe- 
cially molded to accommo- 
date all VirTis freeze-drying 
containers including Quick- 
seal and standard freeze-dry- 
ing flasks, serum bottles and 
ampoules. Vacuum tight to 1 
micron, Quickseal valves are 
fabricated in pure gum rub- 
ber and Polypropylene. 
Closed and open positions are 
clearly indicated. 

Catalog No. 10-506-1 Quick- 
seal Valve for 1/2" O.D. 
ports ................ea. $ 2.50 

per dozen $27.00 

Catalog No. 10-507-1 Quick- 
seal Valve for 3/4" O.D. 
ports ...............ea. $ 3.75 

per dozen $42.00 

Additional details will 
gladly be sent on re. 
quest. * PAT. PENDING 

The VirTis Company, Inc. 
Gardiner, New York 
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VIKING LS 232 liquid metal alloy has the unique ability to 
"wet" virtually all metallic and non-metallic surfaces, form- 

ing outstanding electrical and thermal contacts. It contacts 
Teflon, aluminum, stainless, quartz, glass, silicon, germa- 
nium, KCI, thermoelectric elements, carbon and graphite, 
paper, Mylar, wood, piezo ceramics, ruby . . even makes 
microcircuit contacts at room temperature. It can be altered 
in place to make solid contacts on many difficult materials. 
Brush onto most materials; agitate sonically to make contacts on others. 

50 Gram laboratory sample and dispenser, $50. 

VICTOR KING MATERIALS 
LABORA TORY 

dedicated to the discipline of energy and materials 

BOX 11726, STATION A, PALO ALTO, CALIFORNIA 94306 

TELEPHONE: (415) 968-9338 
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securely in seconds-without tools! 
New! Manostat 

EZ-Lock Clamps 
for laboratory support frames 
Say goodbye to tedious set-screw tighten- 
ing, screwdriver groping, misplaced tools. 
With new EZ-Lock, just a quick turn of the 
handle and clamp is tightened securely with 
vise grip to two rods at the same time. Dis- 
assembling is equally easy: to release rods, 
simply turn handle opposite way. Clamp will 
not mar or scratch, cannot stick. Machined 
of rustproof aluminum alloy, with plastic 
cap on handle for sure, comfortable grip. 
See your local laboratory supply dealer 

Write for EZ-Lock Clamp bulletin, 

A Subsidiary of Greiner Scientific Corporation 
26 NORTH MOORE STREET, DEPT. 524, NEW YORK 13, N. Y. 
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rent research and its meaning for the 
elementary school, J. Darrell Barnard, 
New York University. Current re- 
search and its meaning for the second- 
ary school, T. Wayne Taylor, Michigan 
State University. Current research and 
its meaning for the college, Joseph D. 
Novak, Purdue. 

National Science Teachers 
Association 

Friday 27 December 

Youth Looks at Science Education. 
Arranged by Victor M. Showalter, Ohio 
State University, who will also act as 
moderator of this session. Discussants 
will be high school students. 

Saturday 28 December 

Newer Efforts to Improve Science 
Courses and Curricula. Robert H. 
Carleton, executive secretary, National 
Science Teachers Association, will pre- 
side. A general physical science pro- 
gram for senior high school students, 
Charles W. Woodfield, Dundalk Senior 

High School, Baltimore County, Md. 
The junior high school science project, 
Mrs. Charles Tanaka, Princeton. The 
earth science curriculum project-its 
organization, objectives, and philoso- 
phy, Robert C. Stephenson, Ohio State 
University Research Foundation. 

Information and 
Communication 

Friday 27 December 

Communication of Research and De- 

velopment Information and the Role 
of the Working Scientist and Engineer. 
Panel, joint program of the section on 
Information and Communication (T) 
and the Society of Technical Writers 
and Publishers, cosponsored by the En- 

gineering Section. Arranged by Stello 

Jordan, Sperry Rand Corporation, who 
will also preside. Discussion will be 
based upon the report of the Presi- 
dent's Science Advisory Committee, 

"Science, Government, and Informa- 

tion," prepared by the Panel of Science 
Information and issued 10 January 
1963. Panel members include: Alvin 

Weinberg, Oak Ridge National Labora- 

tory; Milton O. Lee, American Societies 
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NEW 
LEITZ 

MODEL M 
PHOTROMETER 
...for colorimetric chemical analysis 

fast* simple accurate 
40 precalibrated determinations* 

Exclusive single-knob operation...no 
further adjustments 

Extra-large, easier-to-read meter 

Covers entire range of the visible 
spectrum 

Sturdy, stable construction for years of 
accurate performance 
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Sunday 29 December Sunday 29 December 

Vice-Presidential Address. Phyllis V. 
Parkins, Biological Abstracts, will pre- 
side. Dynamics of documentation: a 
synthetic science, Foster E. Mohrhardt, 
National Agricultural Library and vice 

president for Information and Com- 
munication Section. 

Control of Metallurgical Informa- 
tion. Symposium, joint program of sec- 
tion on Information and Communica- 
tion and the American Society for Me- 
tals, cosponsored by Engineering Sec- 
tion. Arranged by Marjorie R. Hyslop, 
American Society for Metals. 

Harry B. Goodwin, Battelle Memorial 
Institute, will preside. Information prob- 
lems in metallurgical research, John A. 
Fellows, Mallinckrodt Chemical Works. 

Metallurgical information handling by 
government agencies, Donald A. Shinn, 
Wright-Patterson Air Force Base. Re- 

sponsibilities of academic institutions in 
guiding students in the use of informa- 
tion, Robert S. Taylor, Lehigh Uni- 
versity. Inter-society and inter-agency 
cooperation in metallurgical informa- 
tion: panel discussion by representatives 
of the American Society for Testing 
and Materials, Society for Non-destruc- 
tive Testing, American Institute of Min- 
ing (Metallurgical and Petroleum Engi- 
neers), Engineers Joint Council, and the 
American Society for Metals. 

Address. A new problem in commu- 
nication: trying to make contact with 
intelligent life beyond the solar system, 
Walter Sullivan, New York Times. P. C. 
Fraley, Council for the Advancement of 
Science Writing, will preside. 

Information Retrieval in the World 
of Metals-Its Promise and Limita- 
tions. Panel, joint program of section 
on Information and Communication 
and the American Society for Metals, 
cosponsored by Engineering Section. 
Arranged by Marjorie R. Hyslop, who 
will also preside. Introduction, Norman 
E. Cottrell, American Society for 
Metals. Panel presentation by the docu- 
mentation service staff of the Ameri- 
can Society for Metals: Richard Z. 
Bedy, Betty A. Bryan, Brice Carter, 
Thomas J. Fitzgerald, and Barbara 
Shaffer. 
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Financing Graduate Studies. Program 
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by sections on Social and Economic 
Sciences and Education. Arranged by 
Thomas J. Mills, National Science 
Foundation. Elmer D. West, American 
Council on Education, will preside. 
Financial support of graduate students, 
Thomas J. Mills. The federal govern- 
ment interest in graduate education, 
Peter P. Muirhead, U.S. Office of Edu- 
cation. University financing of graduate 
education, John W. Hicks, Purdue. 
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...leaves your laboratory glassware "biologically" clean 
Now there's a foolproof way to fight protein and starch stick-to-it-iveness. Hyland Enzo- 
Clean, a combination of proteolytic and amylolytic enzymes, launches a biological attack 
on protein and starch residues. Working at the molecular level, Enzo-Clean gets deep into 
even the most minute crevices. Your flasks, pipets, stoppers, tubes, caps and rubber goods 
are freed of toxic biological contaminants. 
Enzo-Clean saves you time and energy, too. No scrubbing, a minimum of rinsing. Five 
grams of this stable, odorless powder make ten liters of cleaning solution that maintains 
its potency all day long. 
For an easy and unconditional victory over - 
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Now you can protect soldered joints, 
parts, components and fittings of plas- 
tic, metal or wood with modified Teflon 
FEP. Your products that could not be 
protected before because of the high 
temperature required for shrinkage 
can now have a surface of Teflon with 
a continuous service temperature of 
400F. This opens up new market pos- 
sibilities for you. 
New PENNTUBE? II-SMT-modified 
Teflon FEP-shrinks at 300?F and 
lower with no effect on the outstanding 
properties of the tubing. PENNTUBE 
I-SMT is available in natural color and 
lightweight wall thickness. Application 
service to customer parts is performed 
on a contract basis. 

Write, wire or call for full details on 
this outstanding, new shrinkable tub- 
ingand for information.on other PEN N- 
TUBE products. Make sure you're not 
paying too much for one plastic when 
another, less expensive plastic will do 
the job. 

Holley Street & Madison Ave., Clifton Heights, Pa. 
(215) MAdison 2-2300 TWX: 215-623-1577 

PENNTUBE I Teflont TFE; PENNTUBE II Teflon 
FEP; PENNTUBE III Trifluorochloroethylene 
(Halon**); PENNTUBE IV Polycarbonate 
(Lexan*); PENNTUBE VI Vinylidene Fluoride 
(Kynart). 

?P.F. Reg. T.M. *General Electric Reg. T.M. 
tD)uPont Reg. T.M. tPennsalt teg. T.M. 

**Allied Chemical Beg. T.M. 
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Princeton, will preside. Statistical teach- 
ing in 1974, Harold Hotelling, Univer- 
sity of North Carolina and vice presi- 
dent for the Statistics Section. 

Monday 30 December 

Organization, Search, and Retrieval 
of Technical and Scientific Informa- 
tion. Symposium, joint program of 
sections on Statistics and Information 
and Communication, cosponsored by 
the Institute of Management Sciences. 
Arranged by Ezra Glaser, U.S. Patent 
Office, who will also preside. The role 
of search in the Patent Office, Richard 
Spencer, U.S. Patent Office. On some 
statistical models of search operations, 
Edward C. Bryant, Westat Research 
Analysts, Inc. On some recursive mod- 
els of large-scale information systems, 
David Rosenblatt, National Bureau of 
Standards. 

Reliability of Complex Systems. Ar- 
ranged by S. S. Wilks. Landis Gephart, 
Lockheed Corporation, will preside. 
Systems reliability and engineering sta- 
tistical aspects, George Levenbach, Bell 
Telephone Laboratories. Functional 
analysis for evaluating systems reliabil- 
ity, William S. Connor, Research Tri- 
angle Institute. The concept of mono- 
tone hazard rate in systems reliability, 
Frank Proschan, The Boeing Company. 

Science in General 

The following are the programs of 
organizations not affiliated with any 
one section. 

Academy Conference 

Thursday 26 December 

National Junior Academy of Science 
Program. Charles L. Bickle, Milton 

Hershey (Pa.) High School, will preside. 
Titles of papers and lists of participants 
will be available at the meeting. 

Friday 27 December 

Meeting of Directors of Junior Acad- 
emies of Science. Charles L. Bickle will 

preside. Summary of final report on 
the AAAS Academy Conference survey 
of junior and collegiate academies sup- 
ported by the National Science Foun- 
dation, John D. Hopperton, Oklahoma 
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1i Precision laboratory balance- 
Model 410-Sensitivity 2 mg. Capacity 
120 g. No bands or wires to bend or lose 
"life." Handsome blue-gray heavy metal 
case. Weighs to full capacity with lid 
closed. $165. 
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Zm Heavy-duty precision balances- 
Models 195-B and 2-89B--Capacities 
3 or 6 kg. Sensitivity as fine as 100 mg. 
Locking tare weight. Beams graduated 
in mg., g., or oz. From $95. 

3. Specific-gravity chain balance- 
Model S100--Ideally suited for S.G. 
determinations of liquids and solids to 
within 0.0001. Also operates as a sensi- 
tive chain analytical balance. From $168. 
Write for complete information on these and 
the complete line of quality Troemner bal- 
ances and weights. 
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aid Acker, president of the Academy 
Conference, will preside. Participants 
include: John Breukelman, Kansas 
State Teachers College; J. Teague Self; 
and John A. Yarbrough, Meredith 
College. Participants who will discuss 
the report on national science seminars 
include: J. Teague Self; Harry J. Ben- 
nett, Louisiana State University; Charles 
L. Bickle; Irving Auerbach, Sandia Cor- 
poration; and John D. Hopperton. 

Presidential Address and Dinner. E. 
Ruffin Jones, past president of the 
Academy Conference, will preside. The 
day of reckoning, Gerald Acker. 

Annual Junior Scientists Assembly 

Friday 27 December 

Tours. Places that will be visited in- 
clude Case Institute of Technology, 
Natural Science Museum, and Western 
Reserve University. 

Student Papers. Sanford Eisler, 
Cleveland Public Schools, will be master 
of ceremonies. The keystone address, 
Antarctica-frontier of international 
science, will be presented by Laurence 
M. Gould, president-elect of AAAS. 
The advanced placement program in 
science, Ward Ebert, junior at Prince- 
ton. Effect of hormones on secondary 
sexual characteristics of canaries, Larry 
Spitz, student at Hawken School, South 
Euclid, Ohio. Journey to a smaller 
world, Larry Nelson, sophomore at 
the University of Michigan. An investi- 
gation of optimum free convection heat 
transfer from a finned horizontal cyl- 
inder, Richard Karash, a senior at Euc- 
lid Senior High School. Opportunities 
unlimited, Carol Smalheer, a senior at 
John Marshall High School, Cleveland, 
Ohio. 

National Science Foundation 

Monday 30 December 

The Role of Instruments and Equip- 
ment Use in Science Research Program 
Planning. Symposium, joint program of 
the office of Economic and Statistical 
Studies, National Science Foundation, 
and the section on Industrial Science. 
Arranged by Zola Bronson, National 
Science Foundation. J. Francis Reintjes, 
M.I.T., will preside. The issues of in- 
strument and equipment expenditures 
and use in science research organiza- 
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Attach 2-mm Teflon or glass stop. 2 cock to end of tubing. 
Attach 2-mm Teflon or glass stop. 2 cock to end of tubing. 

3 Invert carton and remove safety A Dispense solution directly from 
A ring from tubing. -A the PolyPac container. 

There's no reason to open the bottle ... no need to transfer re- 
agents... no chance for contamination ... no deposits or returns 
when you buy reagents in Fisher's handy 2-gallon or 5-gallon 
PolyPac. No storage problem, either. PolyPac sits on the ware- 
house shelf until you convert it to a sealed, in-the-lab dispenser. 
Formaldehyde, hydrochloric acid, sulfuric acid, buffers and many 
other solutions now come in PolyPac. Complete list, plus more 
details, in free PolyPac bulletin. Write Fisher Scientific Company, 
139 Fisher Building, Pittsburgh 19, Pennsylvania. 
*Fisher Scientific Company Trademark 

@FISHER SCIENTIFIC 
World's Largest Manufacturer-Distributor of Laboratory Appliances & Reagent Chemicals 
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A ring from tubing. -A the PolyPac container. 
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agents... no chance for contamination ... no deposits or returns 
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instrumentation on research, Winston 
E. Kock, Bendix Corporation. New in- 
strumentation and research manage- 
ment, John J. Grebe, Dow Chemical 
Company. Policies in the development, 
acquisition, and utilization of instru- 
mentation in science research, Otto H. 
Schmitt, University of Minnesota. 

The Planning and Management of 
Science Research Programs. Sympo- 
sium, joint program of the Office of Eco- 
nomic and Statistical Studies, National 
Science Foundation, and section on In- 
dustrial Science. Arranged by Zola 
Bronson. Jacob Perlman, National Sci- 
ence Foundation, will preside. Produc- 
tivity in the ivory tower, John R. 
Dunning, Columbia. The administration 
of scientific research in universities, 
Ralph A. Sawyer, University of Michi- 
gan. Planning and management of con- 
sumer product-oriented industrial re- 
search, William B. Reynolds, General 
Mills, Inc. Research planning and man- 
agement in an unchanging world, Er- 
win G. Somogyi, Somogyi Associates. 
Research planning and management in 
the federal government, Nicholas E. 
Golovin, Office of Science and Tech- 
nology, Executive Office of the Presi- 
dent. Quality, relevance, and rate of 
research productivity with regard to 
management, Theodore C. Byerly, U.S. 
Department of Agriculture. 

Scientific Research Society of 
America 

Monday 30 December 

Annual Address for the Scientific Re- 
search Society of America and Award 
of the William Procter Prize. William 
E. Hanford will preside. Speaker will 
be announced later. 

Sigma Delta Epsilon 

Friday 27 December 

Luncheon for All Women in Science 
and Address. Ernestine Thurman, Na- 
tional Institutes of Health, will preside. 
A study of the atmospheric pollen of 
the Minneapolis Area, Agnes Hansen, 
University of Minnesota. 

Society of Sigma Xi 

Friday 27 December 

Joint Annual Address of the Society 
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Yale University and past president of 
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WHY MESS WITH THIS? 
FISHER'S POLYPAC* MAKES DISPENSING EASY 
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COMPACT 

Low Flow PUMP 
Infinitely Variable Throughout Range 

Capacity 1.5 to 900 ML/hr. 
As used in 

* infusion 
* chromotography 
* sampling 
* metering 

No Corrosion 
No Contamination 

~- ni? 
Complete with I 
motor and speed 
control. Model 
AL-2-E, 1.5 to 
120 ML/hr. 
Model AL-4-E, I 
10to900ML/hr. , 

Front plate, eccentrically mounted, 
tilts as shaft rotates and compresses 
tubing forcing liquid around loop. 

Sigmamotor AL-E pumps 
provide precise volume con- 
trol by means of speed of 
shaft rotation. Speed is varied 
by a solid state converter 
operating on regular 115 volt 
A.C. line. Priced $260 & $275. 

1. Flow rate can be recorded and repeated exactly. 
2. Equipment is lightweight, 10 lbs., and portable, 
3. Set-up and calibration is quick and easy. 

SIGMAMOTOR INC. 
68 NORTH MAIN STREET * MIDDLEPORT, NEW YORK 

EBERBACH AUTOFRACTOR? FOR 
AUTOMATIC FRACTION COLLECTION 
The new Eberbach explosion-proof AUTO- 
FRACTOR collects liquid fractions in col- 
umn chromatography of the absorption, 
ion exchange, or partition type. It is a volu- 
metric syphoning type employing the force 
of gravity. A set of 6 syphons is provided 
and are adjustable up or down to correct 
for rate of flow from the column. No elec- 
trical power is required, providing greater 
safety when used in the presence of vola- 
tile solvents. The absence of electrical 
components minimizes the problem of 
maintenance and adjustment, Catalog No. 
1700 for aqueous solutions and catalog 
No. 1705 for organic solvents, each $475.00. 
Request Bulletin 700 

P.O. BOX 1024 U,. ANN ARBOR, MICHIGAN 

6 DECEMBER 1963 
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VERSRTIbE hRB RECORDER 
Varian's G-14 bench top recorder has a 
unique combination of high input impedance 
and 1 mv sensitivity. The all solid-state G-14 
features: instantly selectable spans of 1 mv, 
10 mv, 100 mv, and 1 v; 0.5% accuracy 
at 10 mv, zener diode reference, and full 
scale zero plus 100% suppression. Chart 
speeds from 1"/hr. up to 16"/min. This 
unique combination of features assures 

I broad application throughout your labora- 
| tory. Prices start at $685. Integrator acces- 

sory available. For details write RECORDER 
DIVISION. 

bhOW COST VERSRTIIlTY 
Buying Varian's G-11A is like buying a 
custom-built potentiometer recorder. It has 
so many standard options you can order it 
to fit your exact needs. Prices start at $515. 
The G-11A is adaptable for voltage, temper- 
ature, and current recording. It has as many 
as 9 full scale voltage ranges from 10 mv 
to 100 v d. c. It's rugged and compact. Port- 
able or rack mounted. This flexible recorder 
features: 1% accuracy; 1 second full-scale 
balance; chart speeds from 1/8"/hr. to 
60"/min. Complete prices and specifica- 
tions from RECORDER DIVISION. 

eVAR 
I 

N ASSOCIATES' *^ V A/Al RI A N PALO ALTO 18,CAL. 
In Europe contact Varian A. G., Zug, Switzerland 

1.366 

I 
SCIENCE, VOL. 

I 
142 

ii:::?:??:'?:?:*L'?'""' i?::.e ..,:.ln?:I:ii:'Z"::::?l'o:?:.iSjj:j:. :?:s?:?-?:?:?:?:??:?:::::::j:::::ii:: ????;????I?I?;;;:???--?? ????;;?-???? -?-?-:::;(? ??????-??????;???-?::::::::?:?:::::?:?:: .1::;?;.::.:.:?:6iii::::::?:?.? 
.i;,:::i::::::::?::::,.?f:Ej? '':'i ::8:?:i::::::?Is?;?:r:?)).:.::::: i?:?:?::jj:::i,;;?I:::iii::fi:ii:: :::ri.l.; ..L" .iil.:.? 2i::-:?:oijji iz:?r::ajj:::?.:c::iiiis:?n::.:. :::: .,,, j::j;:???:?:.:.:.;.Ij;;;.?:::::::::1::.!i:i: :?:?:?:?:?::ii::::::fi ::iji:::::E?:''''r""?Ei:j:::!2:f c 

I 

I 



New Books 
Intersexuality 

Edited by CLAUS OVERZIER 
1963, 563 pp., $25.00 

Crystallography and 
Crystal Perfection 

Edited by G. N. RAMACHANDRAN 
1963, 374 pp.. $12.00 

Mechanisms of Virus Infection 
Edited by WILSON SMITH 

1963, 368 pp., $12.00 

Chemical Plant Taxonomy 
Edited by T. SWAIN 

1963, 543 pp., $16.00 

Advances in 
Astronomy and Astrophysics 

Edited by ZDENEK KOPAL 

Volume 1, 1962, 366 pp., $10.00 
Volume 2, 1963, 314 pp., $11.50 

Advances in Insect Physiology 
Edited by J. W. L. BEAMENT, 

J. E. TREHERNE, and 
V. B. WIGGLESWORTH 

Volume 1, 1963, 512 pp., $14.80 

Advances in Marine Biology 
Edited by F. S. RUSSELL 

Volume 1, 1963, 410 pp., $13.50 

Advances in Pharmacology 
Edited by SILVIO GARATTINI and 

PARKHURST A. SHORE 

Volume 1, 1962, 474 pp., $13.00 
Volume 2, 1963, 392 pp., $12.00 

International Review of 
Connective Tissue Research 

Edited by DAVID A. HALL 

Volume 1, 1963, 401 pp., $14.00 

Survey of 
Progress in Chemistry 

Edited by ARTHUR F. SCOTT 

Volume 1, 1963, 341 pp., $7.95 

Detailed information available 
on request 

I 

YOUR TECHNICAL BOOKSELLER 
can furnish up-to-date information 
on any of our titles. 

I 

1368 

FROZEN TISSUE 
PULVERIZER 

The quick, safe, final step in pulverizing 
tissue. Use it with liquid nitrogen, dry 
ice or dry ice acetone for heart, liver, 
intestine, muscle and skin tissue, and 

many others. Eliminates loss of tissue par- 
ticles and all danger of broken glass. 
No. FTP-10 .....................$99.50 

JET ADAPTER 
STOPCOCK CLAMPS 

Prevent stopcock leakage and popping. 
Tension spring pressure holds the stopcock 
in place, even under high vacuuml Per- 

fectly suited for burets, separatory fun- 

nels, flasks and generators. Designed to 

fit all stopcocks from 2 to 10 ml. sizes. 

No. S-434 .............. .from $2 to $8 

STAK-EM KITS 
All the reagents for 
a test in one place 

.,. . at one timel 
Easily stored and 
stackable units for 
refrigerator or lab 
bench. Available 
empty for your own 
reagents, or complete 
with reagents and 
full instructions for 
such procedures as 
Blood Ammonia, 
Blood Alcohol and 
Blood Carbon Dioxide. 
No. SEK............ from $12 to $40 

AT YOUR LABORATORY SUPPLY DEALER 
quality products from 

Solentific 
In dust ries ,Nc. 

Dept. S-1263, 220-05 97th AVENUE 
QUEENS VILLAGE 29, NEW YORK 
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Sciences (Berlin), Mohrenstrasse 39, Berlin 
W.8, East Germany] 

May 1964 

6-10. East German Geographic Soc., 
7th meeting, Leipzig. (The Society, Georgi 
Dimitroff Platz 1, Leipzig C1) 

May 1964 (no dates) 

Mechanism of Antibody Formation, in- 
tern. symp., Prague, Czechoslovakia. (Inst. 
of Microbiology, Czechoslovak Acad. 
of Science, Na cvicisti 2, Prague 6) 

Earth Slides, all-union conf., Kiev, 
U.S.S.R. (A. M. Drannikov, bul'var Shev- 
chenko, 78, Kiyevskiy inzhenernostroitel 
'nyy institut., Kiev) 

Czechoslovak National Geodetic Conf., 
Czechoslovakia. (B. Volfik, Research Inst. 
of Geodesy, Topography, and Cartogra- 
phy, Prague 1) 

Heat and Mass Transfer conf., Minsk, 
U.S.S.R. (Minsk Inst. for Heat and Mass 
Transfer, Minsk) 

Czechoslovak Medical Soc., Internal 
Medicine, Experiment and Diagnosis. (J. 
Berman, First Internal Medicine Clinic, 
U Nemocnice 2, Prague, Czechoslo- 
vakia) 

May-June 1964 

Telecommunications Union, 3rd assem- 
bly of the consultative committee, Mos- 
cow, U.S.S.R. (Acad. of Sciences of the 
U.S.S.R., Lenin Prospekt 7, Moscow) 

June 1964 

3-5. Ultrasonic Diagnosis in Ophthal- 
mology, 1st intern. symp., Berlin, East 
Germany. (W. Buschmann, Augenklinik 
der Humboldt Universitit, Berlin, Ziegel- 
strasse 5, Berlin N4, East Germany) 

15-19. Czechoslovak Microbiological 
Soc., intern. congr. on antibiotics, Prague, 
Czechoslovakia. (V. VIcek, Antibiotics Re- 
search Inst., Roztoky, Czechoslovakia) 

22-26. Material Handling Conf., Scien- 
tific Soc. for Mechanical Engineering, 
Hungary. (L. Prockl, Scientific Soc. for 
Mechanical Engineering, Szabadsag ter 
17, Budapest 5, Hungary) 

25-27. Hungarian Radiological Congr., 
Budapest. (Magyar Radiologus, Szakcso- 
port, Kongressbiiro, Szabolcss ut., 35, 
Budapest 13) 

June 1964 (no date) 

Biological Action of Ionizing Radia- 
tions, all-union conf., Vil'nyus, U.S.S.R. 
(Inst. of Biophysics, Acad. of Sciences of 
the U.S.S.R., Moscow, B-133 ul Prof- 
soyuznaya 7) 

Balkan Medical Union, 7th Balkan 
Medical Week, Sofia, Bulgaria. (M. Po- 
pescu-Buzeu, 10 rue Progresului, Bucha- 
rest, Rumania) 

July 1964 
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pescu-Buzeu, 10 rue Progresului, Bucha- 
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July 1964 

15-19. International Union of Biologi- 
cal Sciences, 15th general assembly, 
Prague, Czechoslovakia. (G. L. Stebbins, 
Dept. of Genetics, University of Cali- 
fornia, Davis) 
6 DECEMBER 1963 

15-19. International Union of Biologi- 
cal Sciences, 15th general assembly, 
Prague, Czechoslovakia. (G. L. Stebbins, 
Dept. of Genetics, University of Cali- 
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A $50,000 POLICY FOR $105? 
Using PLAN Your Life Insurance, this professor estimated that to meet the 

needs of his family he should have $50,000 of additional life insurance. 

And he found he could get it in a TIAA 20-Year Home Protection policy 
for a net premium of only $105. 

At his age of 30, this $50,000 decreasing Term policy calls for a level 

annual premium of $193. The cash dividend of $88, payable at the end of 
the first policy year on TIAA's current dividend scale, reduces his first- 

year net cost to $105. Dividends cannot, of course, be guaranteed. 

This level premium Term plan provides its largest amount of protection 

initially and reduces by schedule each year to recognize decreasing in- 
surance needs. Insurance periods of 15, 20, 25 or 30 years are available. 

Teachers Insurance and Annuity Association (TIAA) is a unique, non- 

profit life insurance company established by educational and philanthropic 
organizations in 1918 to serve higher education. 

Staff members of colleges, universities, nonprofit private schools and 
certain other nonprofit educational or scientific institutions are eligible to 

apply for TIAA individual life insurance-regardless of whether the insti- 
tution has a TIAA retirement plan. Do you qualify? If so, send for your 
copy of the booklet Plan Your Life Insurance and your personal illustra- 
tion of low-cost TIAA insurance. 

TIAA employs no agents-no one will call on you. 
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* The booklet, PLAN Your Life Insurance. 
* Information describing TIAA life insurance. 

Namo 

* The booklet, PLAN Your Life Insurance. 
* Information describing TIAA life insurance. 
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Date of 
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Date of 
Rirth 

Adtrlrac.c Adtrlrac.c 

Nonprofit Employer 
college, university, or other educational or scientific institution 

Nonprofit Employer 
college, university, or other educational or scientific institution 
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July 1964 (no date) July 1964 (no date) 

Testing and Research Laboratories of 
the International Union of Materials and 
Structures, 18th annual meeting of the 
permanent commission, Moscow, U.S.S.R. 
(Acad. of Sciences of the U.S.S.R., Lenin 
Prospekt 7, Moscow) 

August 1964 

2-8. International Assoc. of Applied 
Psychology, 15th congr., Ljubljana, Yu- 
goslavia. (Inst. of Psychology, Faculty of 
Philsosophy, Askerceva 12, Ljubljana) 

3-10. International Union of Anthro- 
pological and Ethnological Sciences, 7th 
intern. conf., Moscow, U.S.S.R. (Inst. of 
Ethnography, Acad. of Sciences, Lenin 
Prospekt 7, Moscow) 

9-16. Sodic Soils, 9th symp., Budapest, 
Hungary. (I. Szabolcs, Research Inst. of 
Soil Sciences and Agricultural Chemistry, 
Hungarian Acad. of Sciences, Herman- 
Otto-ut., 15, Budapest) 

14-29. Soil Scientists, all-union soc., 
tour of the Soviet Union. (Acad. of Sci- 
ences of the U.S.S.R., Lenin Prospekt 7, 
Moscow) 

17-22. Cardiology, 4th European congr., 
Prague, Czechoslovakia. (D. H. Kafka, 
Karlovy Namesti 32, Prague 2) 

26-3. Electron Microscopy, 3rd Euro- 
pean regional conf., Prague, Czechoslo- 
vakia. (Organizing Committee, Intern. 
Federation of Electron Microscopy Socie- 
ties, Albertov 4, Prague 2) 

31-9. Soil Scientists, 8th intern. congr., 
Bucharest, Rumania. (C. N. Cernescu, 
Geological Inst., Sosceaua Kiseleff 55, 
Bucharest) 

August 1964 (no date) 

Spectroscopy Conf., Scientific Soc. for 
Mechanical Engineering, Hungary, (L. 
Prockl, Scientific Soc. for Mechanical En- 
gineering, Szabadsag ter 17, Budapest 5, 
Hungary) 

September 1964 

1-5. Material Testing, Scientific Soc. 
for Mechanical Engineering, Hungary. (L. 
Prockl, Scientific Soc. for Mechanical 
Engineering, Szabadsag ter 17, Budapest 
5, Hungary) 

15-20. Yugoslav Pharmacists, 4th 
congr., Opartija. (Yugoslav Acad. of Sci- 
ences and Arts, Zrinski trg. 11, Zagreb 1) 

18. Coordination Chemistry, Hungarian 
Chemical Soc., Tihany. (M. T. Beck, Sza- 
badsag ter 17, Budapest 5, Hungary) 

30-4. Spectroscopy, 11th intern. conf., 
Belgrade, Yugoslavia. (Sekretarijat, Prirod- 
no-matematicki fakultet, Fizickohemijsky 
zavod Beograd, Studentski trg., 16, Blok 
"C," Yugoslavia) 

September 1964 (no date) 

World Health Organization, European 
regional committee, 14th session, Prague, 
Czechoslovakia. (WHO, 8 Scherfigsveg 0, 
Denmark) 

Testing and Research Laboratories of 
the International Union of Materials and 
Structures, 18th annual meeting of the 
permanent commission, Moscow, U.S.S.R. 
(Acad. of Sciences of the U.S.S.R., Lenin 
Prospekt 7, Moscow) 

August 1964 

2-8. International Assoc. of Applied 
Psychology, 15th congr., Ljubljana, Yu- 
goslavia. (Inst. of Psychology, Faculty of 
Philsosophy, Askerceva 12, Ljubljana) 

3-10. International Union of Anthro- 
pological and Ethnological Sciences, 7th 
intern. conf., Moscow, U.S.S.R. (Inst. of 
Ethnography, Acad. of Sciences, Lenin 
Prospekt 7, Moscow) 

9-16. Sodic Soils, 9th symp., Budapest, 
Hungary. (I. Szabolcs, Research Inst. of 
Soil Sciences and Agricultural Chemistry, 
Hungarian Acad. of Sciences, Herman- 
Otto-ut., 15, Budapest) 

14-29. Soil Scientists, all-union soc., 
tour of the Soviet Union. (Acad. of Sci- 
ences of the U.S.S.R., Lenin Prospekt 7, 
Moscow) 

17-22. Cardiology, 4th European congr., 
Prague, Czechoslovakia. (D. H. Kafka, 
Karlovy Namesti 32, Prague 2) 

26-3. Electron Microscopy, 3rd Euro- 
pean regional conf., Prague, Czechoslo- 
vakia. (Organizing Committee, Intern. 
Federation of Electron Microscopy Socie- 
ties, Albertov 4, Prague 2) 

31-9. Soil Scientists, 8th intern. congr., 
Bucharest, Rumania. (C. N. Cernescu, 
Geological Inst., Sosceaua Kiseleff 55, 
Bucharest) 

August 1964 (no date) 

Spectroscopy Conf., Scientific Soc. for 
Mechanical Engineering, Hungary, (L. 
Prockl, Scientific Soc. for Mechanical En- 
gineering, Szabadsag ter 17, Budapest 5, 
Hungary) 

September 1964 

1-5. Material Testing, Scientific Soc. 
for Mechanical Engineering, Hungary. (L. 
Prockl, Scientific Soc. for Mechanical 
Engineering, Szabadsag ter 17, Budapest 
5, Hungary) 

15-20. Yugoslav Pharmacists, 4th 
congr., Opartija. (Yugoslav Acad. of Sci- 
ences and Arts, Zrinski trg. 11, Zagreb 1) 

18. Coordination Chemistry, Hungarian 
Chemical Soc., Tihany. (M. T. Beck, Sza- 
badsag ter 17, Budapest 5, Hungary) 

30-4. Spectroscopy, 11th intern. conf., 
Belgrade, Yugoslavia. (Sekretarijat, Prirod- 
no-matematicki fakultet, Fizickohemijsky 
zavod Beograd, Studentski trg., 16, Blok 
"C," Yugoslavia) 

September 1964 (no date) 

World Health Organization, European 
regional committee, 14th session, Prague, 
Czechoslovakia. (WHO, 8 Scherfigsveg 0, 
Denmark) 

Rheumatology, 11th Czechoslovak 
congr., Piestamy. (I. J. Charvat, Czecho- 
slovak Medical Soc., Albertov 7, Prague 
2) 

Rheumatology, 11th Czechoslovak 
congr., Piestamy. (I. J. Charvat, Czecho- 
slovak Medical Soc., Albertov 7, Prague 
2) 
6 DECEMBER 1963 6 DECEMBER 1963 

C ontrinuous 

RI Monitor 
C ontrinuous 

RI Monitor 

*REFRACTIVE INDEX MONITOR-designed by Nester/Faust to ac- 
commodate the complete range from 1.20 to 1.60 R.I. on one 
instrument . .. a highly sensitive means of monitoring liquid 
streams at very low cost. Advantages include: 

* integral transistorized power supplies included in the price 
* dual detector assembly available * all glass construction 

><' NEB STh<R s S g 

*REFRACTIVE INDEX MONITOR-designed by Nester/Faust to ac- 
commodate the complete range from 1.20 to 1.60 R.I. on one 
instrument . .. a highly sensitive means of monitoring liquid 
streams at very low cost. Advantages include: 

* integral transistorized power supplies included in the price 
* dual detector assembly available * all glass construction 

><' NEB STh<R s S g 

1 Have TYPIT' installed TYPITmanufac I 
mechanical enterprises, inc. Select the symbol I sT^BSfnTr^^^^^^ 2 Select the symbol 3127-B Colvin Street, Alexandria, Va.1 
Gentlemen: Insert the symbol Gentlemen: 3 Insert the symbol Send: I Catalog Representative I 

4 Strike any key: Name Title_ 
ICompany I 

type the symbol Address 

NOW LEARN ABOUTitY. _ _ta 
1371 

1 Have TYPIT' installed TYPITmanufac I 
mechanical enterprises, inc. Select the symbol I sT^BSfnTr^^^^^^ 2 Select the symbol 3127-B Colvin Street, Alexandria, Va.1 
Gentlemen: Insert the symbol Gentlemen: 3 Insert the symbol Send: I Catalog Representative I 

4 Strike any key: Name Title_ 
ICompany I 

type the symbol Address 

NOW LEARN ABOUTitY. _ _ta 
1371 



Czechoslovak Ophthalmological Soc., 
28th annual congr., Kosice. (Ophthalmo- 
logical Diseases Clinic, Medical Faculty, 
P. J. Safarik University, Bratislavova 41, 
Kosice) 

Prehistoric and Protohistoric Sciences, 
7th intern. congr., Moscow, U.S.S.R. 
(Acad. of Sciences of the U.S.S.R., Lenin 
Prospekt 7, Moscow) 

Polarography in Chemotherapy, Bio- 
chemistry, and Biology, 2nd Jena symp., 
Jena, East Germany. (Inst. for Microbi- 
ology and Experimental Therapy. Reu- 
thenbergstrasse 11, Jena) 

September-October 1964 

Pathophysiologists, 1st all-union congr., 
Tbilisi, U.S.S.R. (I. R. Petrov, All-Union 
Soc. of Pathophysiologists, Moscow, 
U.S.S.R.) 

October 1964 

7-9. Czechoslovak Dermatological Soc., 
symp. on structure and function of epi- 
dermal barriers, Brno. (Zd. Vlasin, Der- 
matological Clinic, Pekarska 53, Brno, 
Czechoslovakia) 

October 1964 (no dates) 

Iatrogenic Diseases, meeting, Internal 
Medicine Section of the Czechoslovak 
Medical Soc. (J. Berman, First Internal 
Medicine Clinic, U Nemocnice 2, Prague 
2, Czechoslovakia) 

Moorland Research, 9th intern. congr., 
Budapest and Keszthely, Hungary. (Hun- 
garian Acad. of Sciences, Akademia-utca 
2, Budapest) 

November 1964 (no dates) 

Progress in Treatment in Internal Medi- 
cine, meeting, Internal Medicine Section 
of the Czechoslovak Medical Soc. (J. Ber- 
man, First Internal Medicine Clinic, U 
Nemocnice 2, Prague 2, Czechoslovakia) 

1964 (no dates) 

International Congr. of Aeronautical 
Sciences, Warsaw, Poland. (Polish Acad. 
of Sciences, Palace of Culture and Sci- 
ences, Dworkowa 3, Warsaw) 

Animal Blood Group, 9th conf., Czech- 
oslovakia. (Czechoslovak Acad. of Sci- 
ences, Narodn? tr. 3, Prague 1) 

East German Chemical Soc., Processes 
Div., Freiberg, East Germany. (East Ger- 
man Acad. of Sciences, Mohrenstrasse 39, 
Berlin W.8) 

Economic and Administrative Applica- 
tions of Digital Computers, colloquium, 
Hungary. (A. Prekopa, "Bolyai Janos" 
Mathematical Soc., Szabadsag ter 17, Bu- 

dapest 5, Hungary) 
Electrochemistry of Organic Com- 

pounds, 5th conf., Moscow, U.S.S.R. 

(Institute of Chemistry, Acad. of Sciences 
of the U.S.S.R., Lenin Prospekt 7, Mos- 
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Electronics, 3rd biennial natl. conf., 
Prague, Czechoslovakia. (Czechoslovak 
Acad. of Sciences, NarodnY tr. 3, Prague 1) 
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tern. festival, Budapest, Hungary. (Scien- 

cow) 
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tific Soc. of Mechanical Engineering, 
Szabadsag ter 17, Budapest 5) 

Fracture Reservoirs, 3rd all-union conf., 
L'vov, U.S.S.R. (Acad. of Sciences of the 
U.S.S.R., Lenin Prospekt 7, Moscow) 

French-Yugoslav Medical Meetings, 
Yugoslavia. (Faculte de Medecine de Par- 
is, 12, rue de l'Ecole de Medecine, Paris 
6, France) 

Legal Metrology, intern. committee, 
meeting, Bucharest, Rumania (closed). 
(Acad. of the Rumanian People's Repub- 
lic, Calea Victoriei, 125, Bucharest) 

Microelements and Natural Radioactiv- 
ity in Soils, 4th conf., U.S.S.R. (Acad. 
of Sciences of the U.S.S.R., Lenin Pros- 
pekt 7, Moscow) 

Neurocybernetics, 2nd all-union conf., 
Kiev, U.S.S.R. (Acad. of Sciences of the 
U.S.S.R., Lenin Prospekt 7, Moscow) 

Neurosurgery Conf., Prague, Czecho- 
slovakia. (Czechoslovak Acad. of Sciences, 
Narodn" tr. 3, Prague 1) 

High Speed Photography, 7th intern. 
congr., Moscow, U.S.S.R. (Soc. of Mo- 
tion Picture and Television Engineers, 
55 W. 42 St., New York, N.Y. 10036) 

High Energy Nuclear Physics, 12th in- 
tern. conf., Moscow, U.S.S.R. (E. Tamm, 
Acad. of Sciences of the U.S.S.R., B. 
Kaluzhskaya 14, Moscow) 

Ophthalmologists, 29th Polish congr, 
Krakow. (M. Wilczek, ul. Slawkowska m. 
3, Krakow) 

Czechoslovak Soc. of Orthopedics and 
Traumatology, congr., Bratislava. (Czech- 
oslovak Acad. of Sciences, Narodni tr. 3, 
Prague 1) 

European Seismological Commission, 
general assembly, Budapest, Hungary. (H. 
W. Sponheuer, Stellvetr., Inst. fuer Bod- 
endynamik und Erdebebenforschung, Burg- 
weg, 11, Jena, East Germany) 

Zoologists, 2nd conf., Krasnodarsk, 
U.S.S.R. (Acad. of Sciences of the 
U.S.S.R., Lenin Prospekt 7, Moscow) 

May 1965 (no date) 

Czechoslovak Medical Soc., Ophthal. 
mological Congr., Brno. (J. Kirzenecky, 
Mendel Museum, Brno) 

June 1965 (no date) 

Microwave Communications, 3rd col- 
loquium, Hungary. (Microwave Research 
Inst., Hungarian Acad. of Sciences, Tech- 
nica Haza, Szabadsag ter 17, Budapest 5) 

September 1965 

3-19. Speleology, 4th intern. congr., 
Ljubljana, Postajna, and Opatija, Yugo- 
slavia. (Yugoslav Acad. of Sciences and 
Arts, Zrinski trg. 11, Zagreb 1) 

September 1965 (no date) 

History and Philosophy of Science, 
Ilth intern. congr., Poland. (Polish Acad. 
of Sciences, Palace of Culture and Sci- 

tific Soc. of Mechanical Engineering, 
Szabadsag ter 17, Budapest 5) 

Fracture Reservoirs, 3rd all-union conf., 
L'vov, U.S.S.R. (Acad. of Sciences of the 
U.S.S.R., Lenin Prospekt 7, Moscow) 
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Yugoslavia. (Faculte de Medecine de Par- 
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slovakia. (Czechoslovak Acad. of Sciences, 
Narodn" tr. 3, Prague 1) 

High Speed Photography, 7th intern. 
congr., Moscow, U.S.S.R. (Soc. of Mo- 
tion Picture and Television Engineers, 
55 W. 42 St., New York, N.Y. 10036) 

High Energy Nuclear Physics, 12th in- 
tern. conf., Moscow, U.S.S.R. (E. Tamm, 
Acad. of Sciences of the U.S.S.R., B. 
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Traumatology, congr., Bratislava. (Czech- 
oslovak Acad. of Sciences, Narodni tr. 3, 
Prague 1) 
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W. Sponheuer, Stellvetr., Inst. fuer Bod- 
endynamik und Erdebebenforschung, Burg- 
weg, 11, Jena, East Germany) 

Zoologists, 2nd conf., Krasnodarsk, 
U.S.S.R. (Acad. of Sciences of the 
U.S.S.R., Lenin Prospekt 7, Moscow) 
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Czechoslovak Medical Soc., Ophthal. 
mological Congr., Brno. (J. Kirzenecky, 
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Inst., Hungarian Acad. of Sciences, Tech- 
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September 1965 

3-19. Speleology, 4th intern. congr., 
Ljubljana, Postajna, and Opatija, Yugo- 
slavia. (Yugoslav Acad. of Sciences and 
Arts, Zrinski trg. 11, Zagreb 1) 

September 1965 (no date) 

History and Philosophy of Science, 
Ilth intern. congr., Poland. (Polish Acad. 
of Sciences, Palace of Culture and Sci- 
ences, Dworkowa 3, Warsaw) 

Nematology, 8th intern. symp., Aschers- 
leben, East Germany. (J. van Brande, Soc. 
of European Nematologists, Rijsland- 
bonwhageschool, Coupure links 235, 
Ghent, Belgium) 
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ease the search 

for microvolt signals 

The Keithley Model 103 provides the best attainable signal-to-noise ratio 
for input impedances of either 100 k ohms or 10 megohms. (The equivalent 
input noise resistance on the low noise position is only 3 k ohms.) Band- 
width of 0.1 cps to 100 kc covers a wide range of uses; eleven high and low 
frequency cuts permit restricted bandwidths for minimum noise. 

Applications include Hall Effect studies, bridge null detection, and semi, 
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conductor investigations, as well 
recording nerve action potentials. 
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high and low frequency cutoffs. 
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mode is 10 megohms; in the "Low 
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amplifier gain either 100 or 1000, ad- 
justable to precise values. 
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differential rejection is at least 80 db. 

power-from batteries or the 
Keithley Model 1031, a separate, 
solid state power supply with noise 
characteristics equivalent to 
batteries. 
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The Keithley Model 102B amplifier combines a 400- 
megohm input with high gain and low noise. It is an 
ideal scope preamplifier, especially for high source 

impedance signals. The 102B provides accurate signal 
amplification from piezo-electric devices; it is excellent 
for noise studies in solid state research, and shock and 
vibration analysis. 

Features of the unit include a driven shield input, 
decade gains from 0.1 to 1000, selectable band- 
widths of 2 cps to 150 kc or 2 cps to 1.7 mc, and a 

5-volt, 50-ohm output for scopes and recorders. 
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megohm input with high gain and low noise. It is an 
ideal scope preamplifier, especially for high source 

impedance signals. The 102B provides accurate signal 
amplification from piezo-electric devices; it is excellent 
for noise studies in solid state research, and shock and 
vibration analysis. 

Features of the unit include a driven shield input, 
decade gains from 0.1 to 1000, selectable band- 
widths of 2 cps to 150 kc or 2 cps to 1.7 mc, and a 

5-volt, 50-ohm output for scopes and recorders. 

The Keithley Model 102B amplifier combines a 400- 
megohm input with high gain and low noise. It is an 
ideal scope preamplifier, especially for high source 

impedance signals. The 102B provides accurate signal 
amplification from piezo-electric devices; it is excellent 
for noise studies in solid state research, and shock and 
vibration analysis. 

Features of the unit include a driven shield input, 
decade gains from 0.1 to 1000, selectable band- 
widths of 2 cps to 150 kc or 2 cps to 1.7 mc, and a 

5-volt, 50-ohm output for scopes and recorders. 

input impedance over 400 megohms 
at3 u/f. 

low noise level, below 10 uv rms 
from 10 cps to 150 kc at maximum 

gain, input shorted. 

input impedance over 400 megohms 
at3 u/f. 

low noise level, below 10 uv rms 
from 10 cps to 150 kc at maximum 

gain, input shorted. 

input impedance over 400 megohms 
at3 u/f. 

low noise level, below 10 uv rms 
from 10 cps to 150 kc at maximum 

gain, input shorted. 

gain accuracy of 1% at midband for 
all gain settings. 
rise time of 0.3 u sec at highest gain. 

two accessory low capacitance 
probes available. price: $335 

gain accuracy of 1% at midband for 
all gain settings. 
rise time of 0.3 u sec at highest gain. 

two accessory low capacitance 
probes available. price: $335 

gain accuracy of 1% at midband for 
all gain settings. 
rise time of 0.3 u sec at highest gain. 

two accessory low capacitance 
probes available. price: $335 

send for complete specifications . . send for complete specifications . . send for complete specifications . . 
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1965 (no dates) 1965 (no dates) 1965 (no dates) 

Invariance in Automatic Control, 3rd 
all-union conf., U.S.S.R. (Inst. of Auto- 
matics and Telemechanics, Dept. of Tech- 
nical Sciences, Acad. of Sciences of the 
U.S.S.R., Lenin Prospekt 7, Moscow) 

International Union of Biological Sci- 
ences, theoretical and applied limnology, 
16th congr., Poland. (Polish Acad. of Sci- 
ences, Palace of Culture and Sciences, 
Dworkowa 3, Warsaw) 

Diseases and Parasitology, 6th conf., 
Dushanbe, U.S.S.R. (Acad. of Sciences of 
the U.S.S.R., Lenin Prospekt 7, Moscow) 

Fatigue and Restoration Problems, 
congr., U.S.S.R. (Acad. of Sciences of the 
U.S.S.R., Lenin Prospekt 7, Moscow) 

Geographic Soc. of the U.S.S.R., 4th 
congr., U.S.S.R. (Acad. of Sciences of the 
U.S.S.R., Lenin Prospekt 7, Moscow) 

Information Theory, Statistical Deci- 
sions, Functions, and Random Processes, 
4th conf, Czechoslovakia. (Czechoslovak 
Acad. of Sciences, Nardoni tr. 3, Prague 1) 

Ionization Phenomena in Gases, 7th in- 
tern. symp., Belgrade, Yugoslavia. (Yugo- 
slav Acad. of Sciences and Arts, Zrinski 
trg. 11, Zagreb 1) 

Physico-Chemical Analysis, 5th all-un- 
ion conf., Moscow, U.S.S.R. (Acad. of 
Sciences of the U.S.S.R., Lenin Prospekt 
7, Moscow) 

Forthcoming Events 

December 

11. Radioisotopes in the Life Sciences, 
Buffalo, N.Y. (R. F. Lumb, Western New 
York Nuclear Research Center, Inc., 
Power Dr., Buffalo 14) 

11-13. Heterogeneous Combustion 
Conf., Palm Beach, Fla. (American Inst. 
of Aeronautics and Astronautics, 500 Fifth 
Ave., New York, N.Y. 10036) 

13-14. Anatomists, Southern Society, 
3rd annual meeting, Birmingham, Ala. 

(E. G. Hamel, Jr., Dept. of Anatomy, 
University of Alabama Medical Center, 
Birmingham 3) 

16-17. Non-Linear Processes in the 
Ionosphere, conf., Boulder, Colo. (R. T. 
Frost, Natl. Bureau of Standards Boulder 
Laboratories, Boulder) 

16-18. Thin Films, Electrical and Mag- 
netic Properties in Relation to Their 
Structures, London, England. (Administra- 
tion Assistant, Institute of Physics and the 
Physical Soc., 47 Belgrave Sq., London, 
S.W.1) 

19-20. Radiation Emergencies in Medi- 
cine, Research and Industry, Chicago, Il1. 
(R. V. Wheeler, Argonne Natl. Laboratory, 
9700 S. Cass Ave., Chicago) 

19-21. American Physical Soc., Pasa- 

dena, Calif. (APS, Columbia Univ., New 
York 27) 

26-28. National Council of Teachers of 

Mathematics, San Angelo, Tex. (H. T. 

Karnes, Dept. of Mathematics, Louisiana 
State Univ., Baton Rouge 3) 

26-28. American Geophysical Union, 
western natl., Boulder, Colo. (W. W. Kel- 
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Simple...or Complex 
Protect your valuable precision instruments 

with Honeywell MODU-MOUNT* CABINETS 
Versatile all-steel units provide the ultimate in space efficiency 
and mounting convenience-plus economy. They assemble 
quickly without special tools. Hundreds of combinations let 
you customize enclosures to fit your needs. Modular con- 
struction lets you add components and accessories l. 
easily. For free catalog, write: Honeywell, Apparatus 
Controls Division, Dept, SE-11-61. Minneapolis 8, Minn. .'ttJ 

*TRADEMARK 

Honeywell 
HONEYWELL INTERNATIONAL: Sales and service offices in principal cities of the world. 

DIFCO LABORATORY PRODUCTS 

BIOLOGICS CULTURE MEDIA REAGENTS 

Media for Standard Methods 
Culture Media Dehydrated and Prepared 

Microbiological Assay Media 
Tissue Culture and Virus Media 
Bacterial Antisera and Antigens 
Fluorescent Antibody Reagents 

Endotoxins Lipopolysaccharides 
Clinical and Serological Reagents 
Sensitivity Disks Unidisks 

Peptones Hydrolysates Amino Acids 
Enzymes Enrichments Dyes Indicators 

Carbohydrates Biochemicals 

over 65 years' experience 
in the preparation of Difco products assures 

UNIFORMITY STABILITY ECONOMY 

Complete Stocks Fast Service 

Descriptive literature available on request 

DIFCO LABORATORIES 

DETROIT 1 MICHIGAN U S A 

6 DECEMBER 1963 
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2,e#&e4s # elw. . 

OPTICAL BENCH 
RAIL STOCK 

(at 1/2 the price you'd expect) 

Aluminum-cut it to the 

length you need. Standard 
60? profile. 1/z-meter $13. 
One meter $25. All stand- 
ard accessories available. For 

complete data page, write to. 

THE Eal inl CORPORATION 

2233 Massachusetts Ave., Cambridge, Mass. 02140 

Water Shortages Becoming More Critical... 

Conserve Water in Your Laboratories! 
The greatest waste of water in laboratories 
is caused by water aspirators. The BUCH- 
LER WATER BOOSTER was designed to 
fill the obvious need for an instrument 
which requires only a minimum supply of 
water, yet will assure even pressure. 
The Buchler Water Booster uses only 10% 
of the amount of water normally used and 

EEh 
'J1-w7 

RAISES and HOLDS the pressure evenly at 
40 psi. Providing two independent power- 
ful aspirators, it can be installed wher- 
ever electricity is available . . . without 

any plumbing or building alterations. It is 
noiseless in operation, providing continuous 

duty without maintenance or replacement 
parts. 

WVater 

Booster 
Eliminates the hazards of inadequate or 
fluctuating water pressure which can mean 
the loss of valuable time and material . . . 
especially in laboratories where pressure is 
low or uneven, on upper floors of tall 
buildings, in rural or undeveloped areas. 

Complete with overload-protected /2 HP, 
single phase, induction-type motor, water 
turbine, stainless-steel water reservoir tank, 
2 polyethylene water aspirators. 16" long, 
10" wide, 23" high. 
For 110-115v 60 cycle only . .$249.00 
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Order today from your laboratory 
supply dealer or direct from 

Buchler . . . or send for Bulletin 
S 2-9000 for complete details. 
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