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Here are just a few of the 
innovations of this remarkable new 

moliquid scintillation systemrmaton 

Integrated microcircuits and true 
electronic calculation for a new order 

of reliability and simplicity.6860 

Exclusive GEOMETRY-OPTIMIZED 
external standardization for optimum 
reproducibility of quenched-sample 

Combined channels-ratio and e 
external-standardization efficiency 
determination for accurate counting 
of dual-labelled isotopes and for 
significantly less volume dependence. 

Specially selected multiplier phototubes 
along with excellent optics and 
shielding for maximum efficiency and 
lowest background. NUCLEAR-CHICAGO 

A. 
DIISO OF NULA-HIAOCRPRTO 

sYo Nuler Chcag . e n . eA DIVISION OF NUCLEAR-CHICAGO CORPORATION 
Your lNuclear-Chicago sales engineer 349 Howard, Des Plaines, Ill. 60018 U.S.A. 
has the rest of the details. Consult n EuropeDonker Curtiusstraat 7 
him or write directly to us. Amsterdam W, The Netherlands 
NUC B-5-220 

Scientists and engineers interested in challenging career opportunities are invited to contact our personnel director, 
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New Editions of highly regarded Saunders books 

for basic courses in chemistry 

New (3rd) Edition! CHEMISTRY of ORGANIC COMPOUNDS 
This New (3rd) Edition presents every basic aspect of organic 
chemistry that may be covered in a substantial full-year course 
geared to students majoring in chemistry or in allied sciences. 
Information on chemical bonding and the mechanism of chemical 
reactions has been updated and thoroughly integrated throughout 
the book-resulting in an almost entire rewriting of the text. At 
the same time, the general character of the book has been re- 
tained with equal emphasis on theoretical, practical and indus- 
trial aspects of the field. Chapters 2 and 3 are new and give a 
general review of bonding and chemical reactivity, with reference 
chiefly to inorganic compounds. The separate chapters entitled 

Organic Peroxicles, Organometallic Compounds and Phosphorus 
and Silicon Compounds which formerly appeared at the end of 
the book have been introduced earlier with new material added. 
This new edition places additional stress on thermodynamic prop- 
erties and on thermochemistry. Transition states are covered in 
greater detail, and reactions are illustrated by energy profiles. The 
role of solvents in organic reactions, infrared absorption theory 
and practice, nuclear magnetic resonance, and mass spectrometry 
are also well covered. Many new problems have been included. 
By CARL R. NOLLER, Ph.D., Professor of Chemistry, Stanford University. 
About 995 pages, 67/8" x 93/4", with about 140 illustrations. About $14.00. 

New (3rd) Edition-Ready July! 

New (3rd) Edition! E N RAL 
LUDERSHP ,VERNON & ZUFFANTI- L v M RY 

Here is a sound, well-grounded text for the two-semester freshman 
course in general chemistry-traditional in approach-yet re- 
flecting every recent development. The authors have thoroughly 
revised and reorganized the book and incorporated such advances 
as the world-wide adoption of a new scale of atomic weights, 
new knowledge of the chemistry of the "inert" gases, and the 
new developments in the theory of chemical geometry. The book 
is divided roughly in half, with the first part devoted to well- 
developed discussions of theoretical principles, including such 
topics as atomic and molecular structure, ionic equilibrium, 
colloidal dispersions and nuclear chemistry. The second half is 

New (2nd) Edition! 
LEE & VAN ORDEN- 

filled with illuminating discussions of descriptive chemistry. In 
the chapter on chemical bonding and subsequently throughout 
the book the authors have included many energy-level diagrams 
of atomic structure. Chemical Kinetics and Coordination Com- 
pounds now appear as separate chapters, and five other chapters 
have been entirely rewritten. 
By W. F. LUDER, Professor of Chemistry; ROBERT A. SHEPARD, Pro- 
fessor of Chemistry; ARTHUR A. VERNON, Professor of Chemistry; and 
SAVERIO ZUFFANTI, Professor of Chemistry. All at Northeastern Uni- 
versity, Boston, Mass. About 610 pages, 65/" x 934", with about 150 illustra- 
tions. About $8.50. New (3rd) Edition-Ready May! 

GE ERAL CHEMISTRY INORGANIC & ORGANIC 
Here is a text aimed directly at those science students who, while 
not majoring in chemistry, need an understanding in depth of 
the fundamental concepts of modern chemistry. A primary feature 
of the book is its coverage of both inorganic and organic chem- 
istry-with one third of the book devoted to presentation of the 
organic material. Three completely new chapters have been in- 
cluded in this New (2nd) Edition: Colloids; The Nucleus and 
Chemistry; and An Introduction to Biochemistry-the latter being 

New (2nd) Edition! CHEMIST 
HUTCHINSON- n Lm 

Classroom use has more than tripled for this text since publica- 
tion of the second edition early last year . . . hardly surprising 
when you know that Dr. Hutchinson specifically revised his text 
to fill the requests and needs of a large majority of professors 
who teach a first year general chemistry course. Here is a clearly 
written, beautifully illustrated exposition of modern chemical 
theory well balanced by a substantial but not overly detailed 
presentation of descriptive chemistry. This edition is shorter and 
not as spartanly rigorous as its predecessor. It remains, however, 
a book for the educator who wants to teach a "solid" course in 

especially valuable to students majoring in the health and bio- 
logical sciences. New information has been added on bonding, 
metallic complexes, atomic structure, experimentation with the 
noble gases, and the Dalton theory. This edition will also have 
many new photos and drawings. 
By GARTH L. LEE, Ph.D., Professor of Chemistry; and HARRIS 0. 
VAN ORDEN, Ph.D., Professor of Chemistry. Both at Utah State Uni- 
versity; Logan, Utah. About 690 pages, 6?" x 91/4", with about 195 illustra- 
tions. About $8.00. New (2nd) Edition-Ready June! 

II I THE ELEMENTS AND THEIR REACTIONS 
fundamental principles. Introductory chapters deal superbly with 
elementary ideas designed to help the student who has not been 
well grounded in chemistry before coming to college. The chap- 
ters which follow clearly discuss such important subjects as: 
Bonding-States of Matter-Galvanic cells-Solid state chemistry 
and physics-Homogenous equilibria-Affinity. Over 1,000 ques- 
tions and problems are provided. 
By ERIC HUTCHINSON, Ph.D., Professor of Chemistry, Stanford Univer- 
sity. 693 pages, 63/8" x 934", with 194 illustrations. $9.00. 

Second Edition-Published March, 1964. 

_ _ _ _ __ __- -- -__ 
_ _ _ _ _ _ _ _ _ _ _ _ __ - _._ 

W. B. SAUNDERS COMPANY West Washington Square, Philadelphia, Pennsylvania 19105 
l Please send and bill me: 

I Noller-CHEMISTRY OF 
| INORGANIC COMPOUNDS ...... ... About $14.00 D] Lee & Van Orden-GENERAL CHEMISTRY .... About $8.00 
I : Luder et al-GENERAL CHEMISTRY. About $8.50 ED Hutchinson-CHEMISTRY ........................... $9 00 
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Waves in modern carbonate sands. 
Cat Cay sand belt, approximately 
1.6 kilometers wide, is in the north- 
west corner of Great Bahama Bank, 
Bahama Islands. See review of Atlas 
and Glossary of Primary Sedimentary 
Structures, page 210. [Shell Develop- 
ment Company] 
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INSTATHERM is FAST-here is a 
sample of INSTATHERM speed: 4 ml 
of H20 will boil in a 5 ml flask in 55 
seconds, 70 ml in a 100 ml flask will 
boil in 3 minutes, 287 ml in a 400 ml 
beaker will boil in 13 minutes. 
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WNSTATHERIV 
SELF-HEATING GLASSWARE 

BY ACE GLASS 

INSTATHERM has low voltage-for 
safer operation. A maximum of 40V 
is employed with high amperage to 
minimize risk. Current is isolated from 
main power lines to prevent high vol- 
lages to ground. Most units provide 
adequate heat at 12 to 30 Volts- 
and INSTATHERM's direct heating is 
economical: it gives up to 53% great- 
er efficiency in power utilization. It 
literally more than pays for itself- 
the more INSTATHERM units you use, 
the more you save! 
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SELF-HEATING GLASSWARE 
BY ACE GLASS 

INSTATHERM is accurate-direct con- 
tact facilitates rapid equilibrium, saves 
time normally spent hunting for the 
right setting, and once you bet the 
setting, it is accurate. A government 
chemist reports that he was able for 
the first time to duplicate results in 
the preparation of certain atropine 
derivatives. 

1dete t 
mIurA lAurn qow. 

EINSTATH ERM 
SELF-HEATING GLASSWARE 

BY ACE GLASS 

No hot mantle to detach with INSTA- 
THERM! Flasks and beakers up to 250 
ml may be supported by snap on 
contact clamp which also makes a 
convenient handle with or without 
power cord attached. No hot mantle 
to detach at end of heating period. 
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SELF-HEATING GLASSWARE 
BY ACE GLASS 

INSTATHERM has convenient obser- 
vation areas! Top to bottom clear 
strips and windows eliminate blind 
operation. 

YIomu lov qow: 
Your love affair with INSTATHERM 
will be long lived! INSTATHERM has 
a resilient insulation which protects it 
against mechanical shock, extends 
average glassware life many times. 
Tested by 7 major laboratories in the 
U.S., 6 of the 7 experienced no break- 
age in three years of use (there's 
someone with butterfingers in every 
bunch). 

Cleaning is easy. INSTATHERM can 
be cleaned in situ or in standard 
washing machines. 

So, when you add it all up, INSTA- 
THERM gives you faster heat, more 
accurate heat, better observation, 
greater safety, lower operating cost; 
it lasts longer and surprise! all costs 
considered, INSTATHERM is economi- 
cal. Learn all about it. This instant, 
send for our new INSTATHERM bro- 
chure! 

*U.S. Pats. #2979594, #3050608, #3092704. Other pats, pending. 

A CE GLASS INCORPORATED 
Vineland, New Jersey 

tOUISVILLE, Ky. 
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REDUCES DEAD TIME 
FACILITATES MORE DATA PER UNIT TIME 

ENHANCES EFFICIENCY 

SINGLE/DUAL PARAMETER ANALYZERS 
(SINGLE/DUAL ADC's FOR COMPUTORSJ 

N DEAD TIME: (10+N pSSEC/PULSE) 

'IIULLAMORE A DIVISION OF VICTOREEN 

THE VICTOREEN INSTRUMENT COMPANY 

" 

5857 West 95th Street * Oak Lawn, Illinois, U.S.A. 



THAT'S NOISE,., 

THAT'S ENHANCETRON! 

New major instrument extracts 

signals from noise! 

What's Enhancetron? What does it do? 
Enhancetron 1024 extracts the signal 
of interest from non-filterable noise. 
It's a portable signal-averaging digital 
computer that enhances signal-to-noise 
ratios. It's a new electronic measure- 
ment tool that finds immediate applica- 
tion in astronomy, bio-medicine, 
physics, electrophysiology, NMR, EPR, 
mass spectometry, and other fields. 

The illustration shows how Enhance- 
tron works. Signals obscured by noise 
are digitized at 1024 time intervals, and 
the results are recorded as 1024 num- 
bers in a magnetic core memory. Subse- 
quent sweeps are added numerically. 
The repetitive signal of interest adds in 
direct proportion to the number of sam- 

pies taken; noise adds in proportion to 
the square root of the number of sam- 
ples taken. The signal of interest liter- 
ally "grows" out of the noise, as you can 
see, and is displayed on an external 
oscilloscope. 

The list of electronic features is im- 
pressive. Ask your Nuclear Data sales- 
man for a demonstration of ND-800- 
Enhancetron 1024- or write for details 
and specifications on this remarkable 
new solution to your noise problems. 

NIJ NUCLEAR DATA INC 
120 West Golf Road, Palatine, Illinois 60067 

Nuclear Data Europe, 
' 

Schiphol Airport. The Netherlands 
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W h a tc e vr yP hD 
s h o u l d ko w a b o u 

c a g e s a n i t a t i o n :~~~~ 

Anything less than a spotlessly clean cage 
can cause a fatal infection to an experimen- 
tal animal during his post-operative recov- 
ery period and negate all your test results. 

One major cause of unsanitary machine- 
washed cages is overfoaming in the 
machine, caused by the reaction of the 
detergent with the high protein soil loads 
resulting from the animal's feed and waste 
matter. This overfoaming cuts pump and 
wash pressure in the machine, thereby pre- 
venting it from doing its sanitation job. 

But now, a new Economics Laboratory 
defoaming agent built into two detergents 
completely eliminates foam, enabling you 
to eliminate this major cause of unsanitary 
conditions. It's called EL F-58, and it may 
mean the difference between success and 
failure in your next experimental opera- 
tion. It is now available in two powerful 
detergents, EVENT and SPEARHEAD, 
both of which contain polyphosphate to 
hold soils in suspension for their complete 
removal during the final rinse. 

The first, EVENT, is recommended for 
non-aluminum, non-galvanized metal or 
plastic cages. It is a highly alkaline, non- 
chlorinated detergent for removing high 
organic soil loads and is recommended 
whenever heavy duty cleaning is required. 

The second, SPEARHEAD, is recom- 
mended for aluminum and galvanized metal 

cages and racks. Equally effective in hard 
and soft water, it contains a unique com- 
bination of metal corrosion inhibitors. It, 
too, completely eliminates foaming where 
organic soil loads are encountered. 

For more comprehensive information on 
cage sanitation, return the coupon below 
today for your free copy of this new, up-to- 
the-minute manual, 

"SANITATION FOR 
ANIMAL RESEARCH 

LABORATORIES" 

I 0ECONOMICS LABORATORY, INC. 
I Economics Laboratory, Inc., Dept. 142-D 0 

250 Park Ave., N.Y., N.Y. 10017 

I D Please send free copy of new manual immediately. 
| n Have my local EL Sanitation Expert phone for an appoint- 

ment. 

I I 
NAMF _TITLE_ 

ORGAN IZATION. 

ADDRFSS 

CITY ZIP 
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NOW 
GET YOUR CHOICE 

0F20 
GAS CHROMATOGRAPHS 

TO MATCH YOUR 
SPECIFIC 

ANALYTICAL PROBLEMS 



Perkin-Elmer Models 810, 811 and 820 Gas Chromatographs offer 

you a total of twenty different high-performance instruments, with 
the most-desired advantages of gas chromatography, at remark- 

ably low prices. They provide differential detectors, dual injectors 
and dual column operation for maximum baseline stability under 
programmed-temperature conditions, as well as the versatility 
of an additional column to be operated as suits the analytical 
requirements. 

With a choice of detector types to suit the requirements of any 
laboratory; ballistic, and linear-temperature-programming, and 

isothermal operation in either single or dual column mode, to 
350?C; a variety of standard columns, packed or open tubular- 
with these features you get compact, laboratory-bench packaging 
and versatility of application to an extended range of problems. 
And each of these instruments costs far less than comparable instru- 
ments with similar capabilities. The table below outlines the spe- 
cifics of each. 

For further details on these twenty low-cost instruments, and other 
Perkin-Elmer Gas Chromatographs, write to Instrument Division, 
Perkin-Elmer Corporation, 723 Main Ave., Norwalk, Connecticut. 

PERKIN-ELMER 

MODEL 810-MODEL 811 -MODEL 820 GAS CHROMATOGRAPH - COMPLETE INSTRUMENT COMBINATIONS 

INSTRUMENT INCLUDES |AN ICOLUMNS DETECTORS TEMPERATURE MODEL 
INSTRUMENT INCLUDESAN INJECTORS DETECTORS CONTROL NUMBER 

BASIC MODEL 820 WITH 820-1 

Hot Wire Power Supply Restrictor for Approximate Flow Control ISOTHERMAL 820-11 
AND 

Hot Wire Power Supply *Dual Differential Flow Control MODEL 10X BALLISTIC 820-111 

_----------------------_----------------------THERMAL PROGRAMMING __ 
Hot Wire Power Supply m Dual Differential Flow Control THERMAL PROGRAMMING 

Fully Proportional Temperature Control for DetectorCONDUCTIVITY 820-V 
___ ___ ______DUAL DETECTORS 

Hot Wire Power Supply- Dual Differential Flow Control ISOTHERMAL AND 820-V 
METALs~~ ~LINEAR PROGRAMMING -------- - 

_ 
- 

, . . _, 
~ 

',METAL FULLY PROPORTIONAL 
Hot Wire Power Supply -Dual Differential Flow Control FULLY PROPORTIONALURE 

Fully Proportional Temperature Control for Detector COLUMN, CONTROL 

BASIC MODEL 810 WITH 810-1 
DUAL 

Installation Kit for Carrier & Fuel Gases ISOTHERMAL AND 

Restrictor for Approximate Flow Control INJECTION BALLISTIC 810-11 
DIFFERENTIAL PROGRAMMING 

Dual Differential Flow Control PORT FLAME 810-111 
DETECTORS 

Dual Differential Flow Control INSTRUMENT ISOTHERMAL AND 810-IV 
LINEAR PROGRAMMING 

Dual Differential Flow Control a Effluent COMBINATIONS FULLY PROPORTIONAL 810 V 
Splitter Restrictor Kit for Collection TEMPERATURE CONTROL 

Instrument With Hot Wire & Flame Detectors 810-VI 
ISOTHERMAL AND 

Installation Kit for Carrier & Fuel Gases m Hot Wire Power Supply MODEL 10X BALLISTIC 810-VII 

_--_-_-THERMoAL PROGRAMMING 
Hot Wire Power Supply * Dual Differential Flow Control CONDUCTIVIHERMAL 810-V111 CONDUCTIVITY 

Hot Wire Power Supply * Dual Differential Flow Control AND DIFFERENTIAL ISOTHERMAL AND 810-IX 
FLAME COMBINATION LINEAR PROGRAMMING 

Hot Wire Power Supply * Fully Proportional Temperature Control FULLY PROPORTIONAL 
for T/C Detector; Dual Differential Flow Control TEMPERATURE CONTROL 

BASIC MODEL 811 WITH ISOTHERMAL AND 811-1 
DUAL GLASS BALLISTIC 

Installation Kit for Carrier & Fuel Gases C S A AI11 
Restrictor for Approximate Flow Control DIFFERENTIAL PROGRAMMING 811- 

DUAL DISPOSABLE FLAME 
Dual Differential Flow Control DETECTORS ISOTHERMAL AND 811-111 

_GLASS INJECTION LINEAR PROGRAMMING 
Dual Differential Flow Control " PORTS FULLY PROPORTIONAL 81 1 -IV 
Effluent Splitter Kit for Collection TEMPERATURE CONTROL 
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DESCRIPTION 

The new Philbrick P2A can be 
used as an electrometer to measure 
currents less than 10-12 amperes 
routinely, yet it exhibits unusual 
voltage stability. Briefly, it is an all- 
silicon, solid-state, high gain dif- 
ferential operational amplifier with 
no inherent common mode error 
and with fully floating input. 
Model SP2A is a plug-in amplifier 
with the same circuit as the P2A 
but has the additional benefit of 
guarded inputs. The P2A is 
mounted in a die-cast aluminum 
case measuring 4316" x 16^' x 1l46". 
Model SP2A is wired on an etched- 
circuit glass board with 15-termi- 
nal gold-nickel edge connectors 
and shielded by an exoskeletal 
nickel-plated steel case measuring 
3Y/'6 x 1/2" x 28". 

CHARACTERISTICS: 

TYPICAL INPUT OFFSET 
CURRENT ............ < 10-2 amp. 

INPUT IMPEDANCE (to common) 
> 1012 Q 

CURRENT NOISE .... < 10-13 amp. 

OUTPUT ..............2 ma at ? 10 V 

TYPICAL VOLTAGE OFFSET 
(O?C to 65?C) ................ 3 mV 

DELIVERY ..................From Stock 

PRICE ............$227.00 each (1-4) 

For complete technical data, get in 
touch with your Philbrick Engi- 
neering Representative or 

Philbrick Researches, Inc., 
25 Allied Drive at Route 128, 
Dedham, Mass. 02026. 
Telephone: 617-329-1600. 

ELECTRONIC 

ANALOG 

COMPUTING 

EQUIPMENT 

for 

MODELLING 

MEASURING 

MANIPULATING 

and 

MUCH ELSE 

I PHILBRICK 

APPLICATIONS 

Models P2A and SP2A may be 
used with virtually any gain in the 
measurement of voltage or current 
from high impedance sources, as 
integrators or sample-and-hold cir- 
cuits having exceptional holding 
ability, as wide-range logarithmic 
amplifiers, for precise differential 
amplification and for many othei' 
applications. Some examples: 

+ nR e 
ei A -SP2A 

R 
t f e e=(li+n)ei 

FOLLOWER-AMPLIFIER 

i-o Oe=Ril 
R | R/n 

.c"4s^ (n>>>l) 

CURRENT AMPLIFIER 
CURRENT-TO-VOLTAGE TRANSDUCER 

ADJUSTABLE-GAIN SUBTRACTOR 

TRACK-AND-HOLD CIRCUIT 

See this and other Philbrick products at the FASEB meeting, Booth V16 
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-I servo/riter? I recorders 
are available with 1 to 
6 pens, in portable and 
flush-mounting models, 
with wide or narrow 
charts. Choice of in- 
puts, ranges, chart 
speeds, accessories, al- 
most any combination 
-you name it. 

trace with 10% steps 
shows better than 1/4?% 
accuracy 
trace shows 0.4 sec 
response at chart 
speed of 12 in./min. 
ramp illustrates linear- 
ity of low noise, in- 
finite resolution system 

you can actually detect 
0.1% steps 

test shows no discerni- 
ble deadband- sensi- 
tivity better than 0.05% 

a potentiometric re- 
corder with frequency 
response: 5 cps at 10% 
full-scale 

711 
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Now you can 

analyze metallic ions 

to parts per billion 

- by atomic absorption spectroscopy 

- by flame emission spectroscopy 

with this one instrument 

.I....... 
JARRELL-ASH COMPANY ? 530 Lincoln Street, Waltham, Massachusetts 02154 
JARRELL-ASH (Europe) S. A., Rue de la Jacuse 6, Le Locle, Switzerland 
NIPPON JARRELL-ASH CO., LTD., Kiyamachi-Sanjyo-Sagaru, Nakagyoku, Kyoto, Japan 

SCIENCE, VOL. 148 142 
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safe and effective applications of radioactivity! This 
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Recent AAAS Symposium Volumes 
#77. Food Quality-Effects of Production Practices 

and Processing 
March 1965. 306 pages. References. Index. 
Edited by: George W. Irving, Jr., and Sam R. 

Hoover. 
This volume covers an important and, in 
recent years, rapidly developing field of sci- 
ence: the production, protection, and processing 
of foodstuffs of high nutritional and esthetic 
value. To meet the vital needs of growing 
populations, the achievement of maximum ef- 
ficiency in each of the areas, both here and 
abroad, becomes ever more imperative. 

Price: $8.50. AAAS Member's Cash Price: $7.50. 

#76. Agricultural Sciences for Developing Nations 
October 1964. 230 pages. References. Index. 
Edited by: Albert H. Moseman 
Characteristics of agricultural systems in emerg- 
ing nations-Research to devise and adapt in- 
novations-Education and development of hu- 
man resources-Establishing indigenous institu- 
tions to serve advancing agriculture. 

Price: $6.75. AAAS Member's Cash Price: $6.00. 

#75. Mechanisms of Hard Tissue Destruction 
1963. 776 pages. 430 illustrations. 
Edited by: Reidar F. Sognnaes. 
Symposium by 49 outstanding co-authors on 
destruction of mineralized structures by or- 
ganisms and by physical and chemical agents, 
ranging from rock boring to bone resorption 
and tooth decay. 

Price: $13.00. AAAS Member's Cash Price: $11.00. 

#74. Aridity and Man 
1963. 2nd printing, 1965. 604 pages. 98 illus- 
trations. 
Edited by: Carle Hodge and Peter C. Duisberg. 
"Best collection of background material . . . 
well balanced and highly readable . . . prob- 
ably the broadest and most nearly complete 
treatment of arid lands yet published." Journal 
of Forestry, May 1964. 

Price: $12.00. AAAS Member's Cash Price: $10.00. 

#73. Land and Water Use 
With special reference to the Mountain and 
Plains Regions. 
1963. 364 pages. 8 illustrations. 
Edited by: Wynne Thorne. 
"Lively symposium . .. three main divisions: 
The Resource Setting, Criteria and Policies, and 
The Role of Government . . . deserves con- 
tinuing reference as a provocative contribution 
to the urgent problems of western resource 
disposition and management." Journal of 
Forestry, November 1963. 

Price: $8.00. AAAS Member's Cash Price: $7.00. 

#72. Spermatozoan Motility 
1962. 322 pages. 113 illustrations. 
Edited by: David W. Bishop. 
"This book is an excellent assemblage of re- 
cent findings and reports of new data relative 
to the perplexing problem of sperm mobility 
and includes the opinions and ideas of cytolo- 
gists, biophysicists, biochemists and physiolo- 
gists." Journal of Animal Sciences, March 1963. 

Price: $7.50. AAAS Member's Cash Price: $6.50. 

#71. Great Lakes Basin 
1962. 320 pages. 92 illustrations. 
Edited by: Howard J. Pincus. 
" . . Difficulty . . . in attempting to do justice 
to all the topics covered in a book as rich as 
this one in content, interpretation, and discus- 
sion. . ... Well designed and pleasing in ap- 
pearance. . . . Highly recommended to scien- 
tist and layman alike." Transactions, American 
Geophysical Union, December 1963. 

Price: $7.50. AAAS Member's Cash Price: $6.50. 

#70. Fundamentals of Keratinization 
1962. 202 pages. 136 illustrations. 
Edited by: E. 0. Butcher and R. F. Sognnaes. 
"This book . . . makes fascinating reading for 
all clinicians and research workers interested 
in keratinising tissues." British Dental Journal, 
15 Jan. 1963. 

Price: $6.50. AAAS Member's Cash Price: $5.75. 

#67. Oceanography 
1961. 2nd printing, 1962. 665 pages. 146 
illustrations. 
Edited by: Mary Sears. 
"I know of no other volume that so well de- 
fines oceanography, its purpose, opportunities 
and requirements."-Science. 9 June 1961 

Price: $14.75. AAAS Member's Cash Price: $12.50. 

#66. Germ Plasm Resources 
1961. 394 pages. 59 illustrations. 
Edited by: Ralph E. Hodgson. 
"This book will be of interest to nonplant and 
animal breeders, for the rather general treat- 
ment of various topics . . . allows for rapid 
perusal."-Bulletin of the Entomological So- 
ciety of America, September 1961 

Price: $9.75. AAAS Member's Cash Price: $8.50. 

#65. Aging . . Some Social and Biological Aspects 
1960. 436 pages. 65 illustrations. 
Edited by: Nathan W. Shock. 
"The 26 contributors include many of the most 
respected names in American gerontology, and 
the chapters cover a wealth of material."- 
Journal of Gerontology 

Price: $8.50. AAAS Member's Cash Price: $7.50. 
British Agents: Bailey Bros. & Swinfen, Ltd., Warner House, 48 Upper Thames Street, London, E.C.4 
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Circle Volumes 
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77 76 75 

74 73 72 

71 70 67 

66 65 

$ . .............. 

Payment 
Enclosed 

American Association for the Advancement of Science 
15t 15 Massachusetts Avenue, NW 
Washington, D.C. 20005 
Please send the symposium volumes circled on this form, to: 

N am e .............................. ...................... ...................... 

A ddress ........................................................................ 

City ................................... State ............. Zip Code ............ 

Please check: 
( ) I am a member of AAAS, and enclose payment for the volumes indicated at member 

prices. ( ) $ .......... enclosed. 
( ) I am not a member of AAAS. ( ) Please bill me. 

( ) Please send Membership Application Form. 
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Are best solved with TMC's new 400C-the full capability CA T? 

Research workers in medicine, chemistry and physics 
have made significant advances with the aid of signal 
averaging techniques using TMC's Mnemotron CAT 
(Computer of Average Transients). Now an improved 
version, the CAT 400C offers the proved advantages 
of previous models, plus new capabilities developed 
from experience with hundreds of successful installa- 
tions. The 400C - with associated accessory units - 
offers the most complete and accurate system available 
for on-line analysis of repetitive signals, as well as histo- 
gram operation. 

CHECK THESE FEA TURES: 
Fewer Sweeps Required - the CAT's ADC circuitry 
gives maximum resolution per sweep, resolves difficult 
signals with far less sweeps than other instruments re- 
quire - very important where fatigue or environment 
cause changes with time. 
Instant Data Transfer - data stored in any quarter or 
half of the memory is transferable to any other quarter 
or half. Quick comparisons of data can be made, or 
background effects subtracted with a Model 522 Re- 
solver/Integrator. Add/subtract can be locally or re- 
motely controlled. 

Complete Histogram Capability - only the CAT, with 
available accessory equipment, provides convenient 
on-line computation of either non-sequential or sequen- 
tial histograms of time intervals or amplitudes. The 
sequential mode is particularly useful for disclosing 
time trends in the occurrence of repetitive events. 
Statistical Correlation - with the COR-2 56 correlator, 
computation of autocorrelation functions of repetitive 
phenomena, or crosscorrelations of two related events 
may be accomplished. 

Digital Magnetic Tape Readout - a computer-com- 
patible digital magnetic tape readout is available which 
can reduce instrument dead-time by a factor of 100, 
store data in minimum space, and allow further data 
processing by a general-purpose computer. (Other con- 
ventional digital and analog readouts also available.) 

*Frequency distribution histogram of single-cell firings in respeonso to 4918 stimuli, and averaged evoked potential to 200 stim,- 
(visual cortex of CAT). Data courtesy of S. S. Fox and J. H. O'B- 
see "Duplication of Evoked Potential Waveform by Curve of Pr, 
bility of Firing of a Single Cell," SCIENCE, Vol. 147, No. 366,, 
19 February 1965. 

9 APRIL 1965 

OTHER CA T FIRSTS: 

* Floating Input accepts signal from push-pull amplifiers. 
* Sweep Counter permits computation of true average value. 

* Slide Rule Calculator provided for rapid calculation of average 
voltage or signal level. (Available free to present CAT owners.) 

Contact your nearest TMC field office for full details and applica- 
tion engineering assistance, or write: Technical Measurement Cor- 
poration, 441 Washington Ave., North Haven, Conn. 

See us at the Federation Meeting, Atlantic City, April 10-14. 

TECHNICAL MEASUREMENT CORPORATION 
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Precision Instruments for Research 

When equipping your laboratory, be 
sure to investigate Vanguard quality, 
performance, and service. You will 
find in Vanguard instruments greater 
compactness, versatility, ease of 
operation and simplicity of design. 
Please give our representatives an 
opportunity to explain in detail the 
benefits and innovations that will 
help you speed your experiments 
with highly accurate information. 

Fraction Collector 

Time, drop, or volumetric 
operation. Time range 0-100 minutes 
in increments of 1/10 minute. Drop 
range 0-1000 drops in each tube. 400 
standard test tube capacity. 8 re- 
movable stainless steel trays. Glass 
dust cover. 2 digital indicators. 
Available with Model 1012 Refrig- 
eration unit. 

Model 1063-OD 
Automatic Multi-Channel Ultra- 
Violet Analyzer 
- 1 . .ea* 
Pres 
wave 
of th 

the effluent at two of these wave 
lengths. Space-saving design. Com- 
pletely transistorized. Detection sys- 
tem completely self-contained and 
light shielded. 

Model 880D 
Dual Channel Low 
Background Autoscanner 

Each channel has independent 
range and time constant selectors, 
Recorder provides two 5" charts on 
one 10" strip. Can examine simul- 
taneously intense and weak areas of 
radioactivity. Completely transistor- 
ized. Better than 2% accuracy on all 
ranges. Adaptable to direct digital 
quantitation. 

Model 885 Glass Plate Scanner 
for Thin Layer Chromatography 

Extends the range and operates in 
conjunction with the Autoscanner. 
Assays TLC glass plates with greater 
accuracy and sensitivity. Sits on top 
of Model 880. Provides 2 pi window- 

less detection for tritium, carbon-14, 
sulphur-35 and other beta-emitting 
radioisotopes. 

Model 1056-OD Automatic Ultra-' 
Violet Analyzer 

Provides chart recording of the opti- 
cal density of the effluent from a 
chromatographic column. A plane 
diffraction grating monochromator 
enables the operator to select any 
wave length from 200 millimicrons 
into the visible spectrum. Completely 
transistorized. Detection system self- 
contained and light shielded. 

Model 1000 
Volumetric Fraction Collector 

Completely self-contained and tran- 
sistorized. Compact - 

design. Model 1000 
for volumetric con- 
trol. Model 1010 for 
time-drop control. 

Write for 
complete detailed specifications. 
Representatives available to ex- 
plain and demonstrate Vanguard 
instruments. 

ents recording at three different 
D lengths. Provides a recording A4GUARD 
ie ratio of the optical density of subsidiary of 

>B ^;{ XL^ ~TECHNICAL MEASUREMENT CORPORATION 

Designers and Manufacturers of Precision Instrumentation for Research . 441 Washington Ave., North Haven, Conn. 06473 
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TEXTBOOKS 
NEW SECOND EDITION 

Introduction To Modern Biochemistry 
by P. Karlson 
Translated from the German by Charles H. Doering 

Well received in its first edition, Introduction .to Modern 
Biochemistry, Second Edition contains new and revised 
material to keep pace with a rapidly developing field. 

Utilizing the most up-to-date concepts of mechanisms, the 
text enables students to grasp introductory theories and 
procedures of biochemistry and demonstrates to them 
modern research applications. Concise and well-illustrated, 
it comprehensively treats the subject in a manner specifi- 
cally designed to meet and challenge students' abilities. 
* presents a dynamic approach to biochemistry which 

emphasizes biological significance; special stress is 
placed on theories that explain the chemical phenomena 
unique to life 

* written primarily for the introductory undergraduate 
course in biochemistry and useful in diverse teaching 
situations; it can also be used as a text in one semester 
graduate courses for non-majors in biochemistry and 
chemistry, and for one semester courses in medical and 
agricultural schools 

CONTENTS: Organic Chemistry and Biochemistry. Amino 
Acids. Peptides. Proteins. Enzymes and Biocatalysis. Coen- 
zymes. Nucleic Acids and Protein Biosynthesis. Metabolism of 
Proteins. Porphyrins and Hemins. Biologic Oxidation-Metabo- 
lism of Oxygen. Carbon Dioxide Formation in the Citrate 
Cycle. Fats and Fat Metabolism. Phosphatides, Cerebrosides, 
Gangliosides. Isoprenoid Lipids: Steroids and Carotenoids. 
Simple Sugars, Monosaccharides. Photosynthesis. Glycosides, 
Oligosaccharides, Polysaccharides. Correlations in Intermediary 
Metabolism. Topochemistry of the Cell. Hormones. Mineral 
Metabolism. Nutrition and Vitamins. Special Biochemical Func- 
tions of Certain Organs. Appendix. Index. 
(KI55) March 1965, 435 pp., $11.00 

Among the Adoptions of the Popular First Edition . . . 
Amherst College, Baylor University, Brown University, 
State University of New York, Buffalo, California College 
of Medicine, University of California, Los Angeles, and 
Santa Barbara, University of Chicago, Colorado State Uni- 
versity, Columbia University, Concordia College, Univer- 
sity of Connecticut, Cornell University, Dartmouth Col- 
lege, University of Dayton, University of Delaware, Uni- 
versity of Illinois, Indiana University, University of 
Kansas, Lehigh University, University of Maryland, Massa- 
chusetts Institute of Technology, The University of Michi- 
gan, Michigan State University, University of Miami, Mis- 
souri College, Montana State University, University of 
New Hampshire, Northwestern University, Oklahoma State 
University, Pennsylvania State University, University of 
Pittsburgh, Rensselaer Polytechnic Institute, University of 
Rhode Island, Rutgers, The State University, San Diego 
State College, Seton Hall University, Temple University, 
University of Toronto, Canada, University of Virginia, 
Washington State University, Wayne State University and 
University of Wisconsin. 

EXAMINATION COPIES OF ALL TEX 

The Chemistry and Function of Proteins 
by Felix Haurowitz 

. . . this is a superb text, in writing, arrangement, an- 
notation, and production. It is obviously a must for the 
advanced student in biochemistry and indeed in most fields 
of biology." 

-Journal of the American Medical Association 
* presents an introduction to protein chemistry for upper 

division undergraduate and beginning graduate students 
in the biological sciences, biochemistry, chemistry, and 
medicine 

* Chapters 1-7 describe the isolation and purification 
of proteins and methods for their partial hydrolysis and 
for determination of the amino acid sequence; treats 
physicochemical problems (molecular weight, shape, 
electrochemistry, and optical properties) in a manner 
that may be understood by students who lack a strong 
background in physical chemistry 

* Chapters 8-15 systematically discuss the most im- 
portant classes of proteins: plasma proteins, insoluble 
and contractile proteins, enzymes, hormones, antigents 
and antibodies, and the conjugated proteins; the inter- 
action of proteins and nucleic acids, the problem of 
protein biosynthesis, and the coding problem are criti- 
cally examined in the final chapter of the book 

CONTENTS: Role of Proteins in Biology. Purification, Isola- 
tion, and Determination of Proteins. The Amino Acid Com- 
position of Proteins. Amino Acid Sequence and Primary 
Structure of the Proteins. Size and Shape of Protein Molecules. 
Electrochemistry and Hydration of Proteins. The Internal 
Structure of Globular Proteins. Albumins, Globulins, and 
Other Soluble Proteins. Structural Proteins (Scleroproteins and 
the Muscle Proteins). Combination of Proteins with Other 
Substances. Conjugated Proteins. Enzymes: Proteins with En- 
zymatic Properties. Proteins with Hormone Action. Toxins 
(Toxic Proteins). Role of Proteins in Immunological Reac- 
tions. Protein Biosynthesis. Index. 
(H422) 1963, 455 pp., $11.50 

SECOND EDITION 

Enzymes 
by Malcolm Dixon and Edwin C. Webb 

". . . surely will take its place among the great textbooks 
of all time . . . no aspect of classical enzymology which 
is worthy of serious consideration has been neglected." 

-Journal of Chemical Engineering 
* covers the general principles of enzymology in this 

upper division undergraduate and beginning graduate 
level textbook for biochemistry students 

The arrangement is by topics, rather than by groups of 
enzymes, although each section is illustrated by references 
to a wide variety of enzymes. This Second Edition in- 
corporates 170 enzymes recognized since the publication 
of the first edition. Further, the inclusion on recommenda- 
tions on nomenclature by the Commission on Enzymes 
of the International Union of Biochemistry necessitated 
considerable revision. The bibliography at the end of the 
book contains 2972 references which enable the student 
to obtain additional information he may require on any 
topic mentioned. 
(D602) 1964, 950 pp., $16.00 
Published by Academic Press in the United States only. 

:TBOOKS ARE AVAILABLE UPON REQUEST 

Academic Press NEW YORK AND LONDON * 111 FIFTH AVENUE. NEW YORK. N.Y. 10003 * BERKELEY SQUARE HOUSE. LONDON W I * PHONE 212-OR 7.6713 
MATHEMATICS * PHYSICS * CHEMISTRY * 81OLOGICAL SCIENCES * MEDICAL RESEARCH * SPACE SCIENCES * ENGINEERING * PSYCHOLOGY 
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This is a typical record from a Honeywell 
Neurophysiological Recording System 

Record shown approximately A size, 

See for yourself how it records both high and low frequencies, 
while maintaining an accurate time correlation between channels. 

If you're using an oscilloscope and 35mm 
camera to handle the information from your 
research, consider these facts... 

The Honeywell Visicorder oscillograph that 
produced this neurophysiological record for a 
research laboratory provides an immediate, 
readable recording. There's no film to develop, 
no enlargement to make. 

It provides data continuously. You eliminate 
the lapses you get with ordinary oscilloscopes. 

It handles up to 24 channels, with accurate 
time correlation between all of them ... far more 
than you can do with any scope and camera 
combination. 

Honeywell physiology/engineering 
teams can design a system to meet all your 
data acquisition, storage, and reduction re- 
quirements. 

Visicorders are available to instantly and 
simultaneously record up to 36 channels of 
physiological data of frequencies from DC to 
10,000 cycles per second. They have as many 
as 15 recording speeds, from 2.5mm to 4000mm 
per second. 

For complete details on using Honeywell 
data acquisition to handle the information from 
your research, write direct to Dr. D. C. Sutfin, 
Mail Station 418, Honeywell, Denver,Colorado 
80217. In Canada, Honeywell Controls, Ltd., 
Toronto 17. Sales and service in all principal 
cities of the world. 

150 

This medical data acquisition system was custom. 
engineered from standard modules. Shown is a 24. 
channel Visicorder, a Model 8100 FM portable tape 
recorder!reproducer (8 channels, DC to 10KC), and a 
multi-trace oscilloscope which simultaneously monitors 
up to 8 channels. 

ELECTRONIC MEDICAL SYSTEMS 

Ho.neywell 
SCIENCE. VOL. 148 



T EXT BO OKS 

General 
Chemistry 

PRELIMINARY EDITION 

Study Projects 
in Physical 
Chemistry 

A Statistical 
Manual For 

Chemists 

by Frank Brescia, John Arents, Herbert Meislich, and Amos Turk 
An introduction to general chemistry, the text stresses a theoretical presentation; 
evidence is clearly separated from theoretical concepts 
* constitutes a first course in chemistry for chemistry and science majors, 

generally on the freshman level 
* enables students to understand and appreciate the theories and principles that 

make chemistry a science; although no attempt has been made to include a 
"history of chemistry," historical references are mentioned to present the 
subject in perspective 

Qualitative and Quantitative Analyses: Qualitative analysis is treated as an ex- 
tended illustration of ionic equilibria, and as a framework for describing the 
chemical behavior of the more important elements. This is related, whenever 
possible, to the electronic structure of the atom and the position of the element 
in the periodic table. Quantitative analysis is also treated as an application of the 
principles of ionic equilibrium. 
CONTENTS: Introduction. Gases. Solids, Liquids, Glasses; Changes of State; Col- 
loids. Atoms and Molecules. Chemical Equations and Chemical Arithmetic; Thermo- 
chemistry. Electronic Structures of Atoms. Types of Chemical Bonds. The Covalent 
Bond; Intermolecular Forces. Solutions. Chemical Equilibrium. Ionic Solutions. Gal- 
vanic Cells and the Driving Force of Chemical Reactions. Acids and Bases. Calcula- 
tions of Ionic Equilibrium. Qualitative Inorganic Analysis; Chemistry of the Common 
Cations and Anions. Quantitative Analysis. Chromatographic and Spectrometric Meth- 
ods of Analysis. Molecular Geometry and Bonding. Transition Metal Complexes. 
Chemical Kinetics. Reactions of Covalent Bonds. Metals and Metallurgy. Chemical 
Periodicity. Nuclear Chemistry. Polymers. Appendices. Index. 
Presently available for adoption, the Preliminary Edition will be revised as a cloth- 
boaund text for Fall 1966 classes. 
1964, 626 pp., $6.25 

by F. E. Condon 
Developed in the classroom to be used with current texts, Study Projects in 
Physical Chemistry offers advanced students first-hand knowledge of the actual 
treatment of experimental data. 
* presents a collection of 24 study projects in the subject matter of physical 

chemistry, and makes possible a "case history" approach; students are given 
data and guided in its application through extensive calculations to the solu- 
tion of specific problems or the determination of constants. 

For advanced undergraduate and graduate students, this book may be used as 
a one semester course or as a supplement to a two semester course. Although 
designed primarily for introductory courses in physical chemistry, it may be 
utilized in other courses, as: chemical thermodynamics, chemical engineering 
thermodynamics, and computer programming. Prerequisites are a year of organic 
chemistry, quantitative analysis, college physics, analytical geometry, and dif- 
ferential and integral calculus. 
CONTENTS: Properties of Matter. Phase Equilibria. Thermodynamics and Chemical 
Equilibrium. Electrochemistry and Electrolytic Solutions. Chemical Kinetics. Units, 
Conversion Factors and Fundamental Constants. 
(C615) 1963, 203 pp., (plus 32 sheets of graph paper), $4.75 

by Edward L. Bauer 
For those with no previous background in statistics, this introductory book 
stresses the use of range techniques. 
* provides techniques which are both simple and fast, and which enable ad- 

vanced undergraduate and graduate students to analyze their own data 
* presents typical examples taken from ordinary laboratory data and indicates 

benefits (economy, accuracy, and interpretation) which result from statistical 
methods 

The appendix contains tables of values for ease and accuracy in computation; 
four tables were developed by the author. 
CONTENTS: Fundamentals. The Average. Experimental Design and the Analysis of 
Variance. The Comparison of Two Averages. The Comparison of More than Two 
Averages. Correlated Variables. Sampling. The Control of Routine Analyses. Appendix. 
Index. 
(8200) 1960, 156 pp., $5.50 

EXAMINATION COPIES OF ALL TEXTBOOKS ARE AVAILABLE UPON REQUEST 

Academic Press NEW YORK AND LONDON I111 FIFTH AVENUE. NEW YORK. N.Y. 10003 * BERKELEY SQUARE HOUSE, LONDON W .1 * PHONE 212-OR 7-6713 
MATHEMATICS * PHYSICS * CHEMISTRY * BIOLOGICAL SCIENCES * MEDICAL RESEARCH * SPACE SCIENCES * ENGINEERING * PSYCHOLOGY 
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TEXTBOOKS 

Craigie's Neuroanatomy of The Rat 
revised and expanded by Wolfgang Zeman 
and James Robert Maitland Innes 
Providing a comprehensive treatment, the text describes the 
gross anatomy of the central nervous system of the rat. Full 
description of cell stations and connecting fiber pathways 
are given. The study includes general principles of mammalian 
comparative neuroanatomy with ontogenetic and phylogenetic 
aspects, as well as a brief presentation of higher nervous 
mechanisms. The book contains two complementary parts: a 
descriptive text which contains figures chosen for their in- 
structional value, and an atlas. Advanced undergraduate and 
graduate students of zoology, medicine, and veterinary medi- 
cine will find it an excellent introduction to neuroanatomy. 
(C770) 1963, 230 pp., $8.50 

A Photographic Atlas of Shark Anatomy 
THE GROSS MORPHOLOGY OF SQUALUS ACANTHIAS 

by Carl Gans and Thomas S. Parsons 
This book provides students with a photographic atlas devoted 
exclusively to the common Spiny Dogfish, Squallts acanthias, 
the species most frequently studied in undergraduate courses 
on comparative anatomy. Containing 69 photographs plus 3 
drawings on 40 plates, the atlas shows virtually all structures, 
labeled in detail, visible in dissection, often in several sections. 
A comprehensive index includes more than 800 anatomical 
names and terms that are used in diverse manuals of shark 
morphology. 
(G170) 1964, 106 pp., $3.95 

The Anatomy of The Laboratory Mouse 
by Margaret J. Cook 
For students of biology, zoology, and biological science, here 
is a detailed examination of the most commonly used labora- 
tory mammal. This atlas presents detailed work of three as- 
pects of mouse anatomy; the skeleton, the viscera, and the 
circulatory system. A useful account is given in the introduc- 
tion of the method used for injection of the circulatory system 
to facilitate dissection of the blood vessels. 
(C660) May, 1965, about 150 pp., $6.00 

Electron Microscopic Anatomy 
edited by Stanley M. Kurtz 
This text will be useful to beginning students in electron mi- 
croscopy as a standard for comparison of quality and inter- 
pretation of details. Each chapter was contributed by an 
authority who has carried out extensive work on the fine- 
structure of the mammalian tissue he describes; the studies 
are of current as well as predicted future interest. Micro- 
graphs are, for the most part, taken from epoxy- or polyester- 
embedded tissue, permitting most faithful representation of 
fine structural detail. 
(K960) 1964, 425 pp., $14.00 

Molecular Genetics 
edited by J. Herbert Taylor 
For graduate students in biology, biochemistry, genetics, and 
medicine, this book indicates the direction and scope of re- 
search in molecular genetics. The text provides a thorough 
discussion of research that is concerned with the nature of 
molecular interactions involved in the mechanisms of heredity. 
The various chapters were written by specialists who report 
on the important progress, theoretical implications, and chang- 
ing concepts in the discipline. 
(TIOI) Part I, 1963, 544 pp., $14.50 

Histological Techniques For 
Electron Microscopy 
SECOND EDITION 

by Daniel C. Pease 
This practical laboratory manual describes in detail the vari- 
ous techniques employed in preparing biological specimens 
for electron microscopy. It may be used to advantage by ad- 
vanced undergraduate and graduate students of botany, zool- 
ogy, anatomy, and pathology. The Second Edition was neces- 
sitated by the introduction of thermostable plastics as embed- 
ding media. Enriched in methodology, the text includes in 
addition to new embedments, new ways of preparing speci- 
mens, new stains, such ancillary techniques as "negative 
staining," autoradiography, and conjugated antibody staining. 
(P151) 1964, 381 pp., $9.50 

Modern Developments In 
Electron Microscopy 
edited by Benjamin M. Siegel 
Advanced undergraduate and graduate students in the biologi- 
cal or physical sciences will find Modern Developments in 
Electron Microscopy a useful source of information. The book 
brings together original contributions written by leading au- 
thorities who report on present progress and indicate areas 
where future progress is likely to occur. The text contains 
three sections: the first covers tht basic physics of the electron 
microscope with emphasis on current problems of high reso- 
lution; the second evaluates selected methods and techniques; 
and the third discusses applications. 
(S290) 1964, 432 pp., $13.50 

?----?-- -- PAPERBACKS .. 

MECHANISMS IN BIOENERGETICS 

by Efraim Racker 
1965, 259 pp., paperbound $3.45, clothbound $6.50 

PRIMARY PROCESSES IN PHOTOSYNTHESIS 
l 

J ~. oy martin u. iKamen 

1964, 182 pp., paperbound $2.45, clothbound $5.50 

ISOTOPES IN BIOLOGY 

by George Wolf 
1964, 173 pp., paperbound $2.45, clothbound $5.50 

DIVISION OF LABOR IN CELLS 

by Geoffrey H. Bourne 
1962, 248 pp., paperbound $2.95 

DESIGN AND FUNCTION AT THE THRESHOLD OF LIFE: 
THE VIRUSES 

by Heinz Fraenkel-Conrat 
1962, 117 pp., paperbound $2.45, clothbound $5.50 

LIFE: ITS NATURE, ORIGIN, AND DEVELOPMENT 

by A. 1. Oparin 
1962, 207 pp., paperbound $2.45 

TIME, CELLS, AND AGING 

by Bernard L. Strehler 
1962, 270 pp., paperbound $2.95, clothbound $6.00 

EXAMINATION COPIES OF ALL TEXTBOOKS ARE AVAILABLE UPON REQUEST 

Academic Press NEW YORK AND LONDON * 111 FIFTH AVENUE. NEW YORK. N.Y. 10003 - BERKELEY SQUARE HOUSE. LONDON W l. * PHONE 212-OR 7.6713 

MATHEMATICS * PHYSICS * CHEMISTRY * SIOLOGICAL SCIENCES * MEICAL RESEARCH SPACE S CIENCES * ENGINEERING * PSYCHOLOGY 
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a note to the experimentalist who has signal/noise problems: 
It is safe to say that the majority of current research in 
the physical sciences involves the measurement of small- 
effect phenomena where noise sets the limit to attain- 
able precision or detectibility. When discussing noise, 
we include most of the extraneous effects that arise 
during the course of an experiment that mask the effect 
under investigation. We also include noise having as its 
origin either the fundamental thermal fluctuation of all 
matter not at absolute zero or the quantized nature of 
radiation. One does not have to be engaged in highly 
sophisticated research problems such as detecting the 
Doppler shift of 21 centimeter galactic radiation to 
have need for modern signal processing techniques. In 
fact, many less exacting experiments, be they in physics, 
chemistry, astronomy or even biology, would be render- 
ed more tractable by the application of relatively simple 
concepts that allow the realization of signal-to-noise 
ratios near the theoretical optimum. 

LOCK-IN TECHNIQUE SOLVES THE PROBLEM 
A particularly simple, yet elegant, way of achieving this 
goal has been pointed out by R. H. Dicke* who applied 
it to his sensitive microwave radiometer. This technique 
involves modulation at the source of the quantity being 
measured. The unknown signal may be a voltage, cur- 
rent, mechanical displacement, radiation, or any physi- 
cal quantity that can be transformed into electrical 
energy. The signal to be detected is switched on and off 
at a fixed frequency, f0, a frequency not too high for 
the transducer to follow, and not so low as to invite 
flicker-effect noise. The resulting small AC electrical 
signal, together with the multi-sourced noise that has 
entered the picture are now brought up to a high level 
in a selective amplifier tuned to f0. A tuned amplifier is 
used to avoid dynamic range problems (overloading 
on noise) and to reject harmonics of f0, when important. 
The amplified signal plus noise and a large "reference 
voltage" at f0 are then fed into a mixer. This mixing 
process is called "coherent detection" and shifts the 
information in a given bandwidth at f0 to an equal 
bandwidth about DC. The signal at DC is filtered by 
a simple resistor-capacitor low-pass network and dis- 
played on a D'Arsonval meter or strip-chart recorder. 
It is easily shown that the equivalent bandwidth of the 
overall system is the cut-off frequency of this RC low- 
pass filter, which can be made as narrow as desired. 

NO FREQUENCY DRIFT PROBLEMS 
Inasmuch as the signal frequency is always "locked-in" 
to the detector, there are no frequency drift problems, 
regardless of the bandwidth used. The signal/noise 
ratio can thus be made arbitrarily large at the expense 
only of observation time. A sample experimental set-up 
is shown in block-diagram form below. 

Lock-in amplifier used in radio telescope. Receiver 
noise, although much larger than noise signal from 
antenna, is not modulated and hence contributes little 
to DC output of lock-in amplifier. With this arrange- 
ment, it is possible to detect cosmic noise signals 40 db 
below the input noise level of the wideband microwave 
receiver. 
Princeton Applied Research can provide the experi- 
menter with a lock-in detection system for implementing 
this technique, the use of which will allow signals 
deeply buried in noise to be retrieved and measured 
with good accuracy. This equipment is contained in a 
single 7" relay rack chassis and has the following 
specifications: 

TECHNICAL FEATURES 
Transistorized Lock-In Amplifier - Model JB-5 
Frequency Range: 1.5 cps to 150 kc continuously tun- 

able in five ranges. 
Time Constants: 0, 0.001, 0.01, 0.1, 1, 3, 10, EXT. 

Single or double section RC filtering. 
Gain: (rms AC in to push-pull DC out) - Greater 

than 9,000. 
Linearity: Better than ? 1 % of full scale. 
Zero Drift: ?1/ % of full scale per hour, maximum. 
Outputs: (a) ?5 volts DC maximum, balanced to 

ground into high impedance load. (b) ? 1 ma or 
?1/2 ma switch selectable into pen recorder of 
less than 2K internal resistance. 

Frequency Selective Amplifiers: Selectivity characteris- 
tic of tuned amplifiers in signal and reference 
channels is that of parallel resonant circuit with 
a Q of approximately 25 (NOT TWIN-T TYPE). 

Operating Modes: External, Selective External or Inter- 
nal. Lock-in accepts sinusoidal or non-sinusoidal 
reference signal or provides sinusoidal 5V p to p 
reference from internal oscillator. 

Price: $1350.00 
Transistorized Lock-In Amplifier - Model JB-5 To aquaint those interested we are offering our Bulletin 
*R. H. Dicke, Rev. Sci. Inst. 17, p 268, 1947 109 which describes how the PAR lock-in system may 

be used to advantage in experiments in many fields. 
P\ Write for Bulletin 109 to: 

\R PRINCETON APPLIED RESEARCH CORP., Box 565 / Princeton, N. J. / Tel. 799-1222, Code 609 
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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 Monocular 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 think it will sell itself. 
* 0.0 0 0 0 0 S 0 0 00000000 --* *** -** *0- 

Teachers will be interested to learn that UNITRON 
even offers student phase models for as little as $99. 
To introduce phase to the student lab, and to other 
areas where it has been a stranger, UNITRON has T 
published a fully illustrated 64-page booklet, Under- 
standing and Using the Phase Microscope. The text 
includes a special chapter of experiments 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 0 0 0 0 0 0 0 - 0 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. 

L/i/'/l7TI7 ? L A' INSTRUMENT COMPANY 
MICROSCOPE SALES DIVISION * DEPARTMENT 4-1 
66 NEEDHAM STREET, NEWTON HIGHLANDS 61, MASS. 



- in the coagulase test 

+.... .. NO - . 

false W 'ul 
* j|i j negatives jm 

NO 
false '~i,Diagnostic Pl.asm 

positives 

IF your substrate is 

coagulase-standardized human plasma* 

With nonhuman plasma you may get false positive results because of "species differences 
in coagulase activators and strain differences in coagulase production."1 Tompsett2 used 
human plasma in differentiating between Staphylococci with negative and positive clumping 
factor-because rabbit plasma gave coagulase positive reactions in all of them. 

With human plasma over four hours old (as blood bank plasma is very likely to be) you may 
get false negative results. In a comparison study,3 lyophilized human plasma* detected 122 
strains of proven pathogenic Staphylococci by positive coagulase reactions; pooled plasma 
over 4 hours old detected only 91. With plasmas of dubious age it is possible that, even within 
a 24-hour period, no clot will form. On the other hand, the coagulase-producing organism may 
also produce staphylokinase4,5 which, within a 24-hour period, may cause a formed clot to lyse. 

Diagnostic Plasma/Warner-Chilcott gives results identical to those obtained with freshly 
drawn human plasma.6,7 It is standardized against strongly positive, weakly positive and 
negative coagulase-producing Staphylococci. From vial to vial, lot to lot, Diagnostic Plasma/ 
Warner-Chilcott contains optimal concentrations of clotting factors. Results are usually visible 
within one hour,7 always within three hours. 

Ask your General Diagnostics representative about Diagnostic Plasma/Warner-Chilcott-the 
ideal substrate for the coagulase test. 

When ordering, 

specify * DIAGNOSTIC PLASMA/WARNER-CHILCOTT 
Diagnostic Plasma/Warner-Chilcott is available in boxes of: 

10 vials, 2.5 ml. size (15 coagulase tests per vial) 
10 vials, 0.5 ml. size ( 3 coagulase tests per vial) 

1. Rammelkamp, C.H.,Jr., and Lebovitz,J.L.: 
Ann. New York Acad. Sc. 65:144, 1956. 

2. Tompsett, R., in Finland, M., and 
Savage, G. M.: Antimicrobial Agents 

G EN E RAL D IAG N OSTI CS DIVISION and Chemotherapy, Ann Arbor, Braun- 
Brumfield, 1961, pp. 67-73. 

WA RA1N ER-CHILCOTTDV MORI PLANS N J.- 
3. Waller, E. J.: Hosp. Topics 35:111, 1957. ~WA R N E R - C H I COT4 DIV MORRIS PLAINS. NJ. 4 Lack, C. H.: J. Clin. Path. 10:208,1957. 
5. Lack, C. H., and Wailling, D. G.: J. Path. 

Bact. 68:431, 1954. 
6. Turner, F. J., and Schwartz, B. S.: 

J. Lab. & Clin. Med. 52:888, 1958. 
7. Boyd, H.: Am. J. Med. Tech. 22:232, 1956. 
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From advanced technology available today! 

Biomedical Simulation Laboratory 

uses CONTROL DATA? 3200 computer 

to explore physiological phenomena 

System includes: 
*A CONTROL DATA 

3200 computer with a 
32,768 word magnetic 
core storage; cycle 
time - 1.25 micro- 

seconds; access time *A CONTROL DATA *CONTROL DATA soft- 
- 750 nanoseconds; simultaneous analog- ware and support in- 
buffered arithmetic to-digital and digital- cludes programming 
section operates con- to-analog conversion language, monitor sys- 
currently with non- system, providing tems, assembly rou- 
arithmetic instructions 8-channel multiplexing tines and simulators 

Here in the Biomedical Computer Simulation Labo- 
ratory at Salt Lake City, Utah, you see an example of 
that fast growing breed of newer special computers, 
the hybrid digital-analog system. 

A powerful CONTROL DATA 3200 digital computer 
interfaces with a large-scale analog computer through 
a CONTROL DATA eight-channel conversion system. 
The analog component pre-processes raw data on 
physiological phenomena undergoing study . . . while 
the digital portion provides speed and capacity re- 
quired to evaluate the many independent variables. 
Marriage of the two creates a biomedical computer 
system of tremendous versatility and power. 

In the Salt Lake City laboratory, mathematical 
models of circulatory systems are being structured, 

covering blood pressure, heart rate and related, rapidly 
interacting factors. The computer is used to analyze 
and act upon input in a split-second - literally, be- 
tween heartbeats. 

CONTROL DATA generates highly creative man/ 
machine research partnerships, through hardware, 
software, and follow-up support oriented to the 
scientific user and his way of working. For informa- 
tion on these com- 
puter systems contact 
the CONTROL DATA Ei 
representative nearest 
you, or write our 
Minneapolis address, 
Dept. G.45. 8100 34th Ave. S., Mpls., Minn. 55440 
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Coleman pH electrodes, buffers 

Complete electrode selection-Coleman electrodes meet 

virtually all pH measurement requirements. Standard models 
include ten glass electrodes with electrostatic shielding, eight 
reference electrodes, and eight metallic electrodes. Special- 
purpose models include micro, probe, and combination elec- 

trodes, all shielded against effects of stray electrical fields. 

The use of interchangeable electrodes assures consistent ana- 

lytical performance. It also permits immediate substitution of Li 
electrodes to meet requirements of different samples. | 

Electrodes for other pH meters-Coleman also offers a 

complete series of electrodes for another specific make of pH 
meter in common use. Direct replacements, they permit the 

laboratory to continue receiving electrodes through normal 
channels of supply. Electrodes in this series include general 
purpose and special purpose electrodes for current models of 
this manufacture. 

Easy sample handling-Colemnan screw base electrodes 
are mounted by screwing directly into the electrode head of 
any Coleman pH meter. This convenient mounting method 

positions the electrode pair for quick and easy insertion in the 

sample container. A single flexible shielded lead from the elec- 
trode head eliminates inconvenient, bulky cables for individual 
electrodes. 

Precise, convenient standardization-Coleman certi- 
fied buffers are chemical compounds in powder, tablet and 
solution form. All are formulated under exacting conditions 
and are certified to provide finished solution within ?0.01 pH 
of their specified value. Tablet and powder buffers permit the 

analyst to make up only as much buffer as is needed. Buffer 

solutions are supplied ready-mixed as a convenience to labo- 

ratories using larger amounts of buffer. . XI I ' 

Coleman pH instrumentation, electrodes and buffers, are avail- 

able from leading laboratory supply dealers. 

Write for Bulletin SB-289 

COLEMAN INSTRUMENTS CORPORATION, MAYWOOD, ILLINOIS 
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Coleman pH Instrumentation 

Low-cost Metrion pH Meter is a line-operated instrument 9 
featuring a basic simplicity of design and operation which make 
it ideal for general-purpose laboratory use. With measurement 
accuracy to 0.05 pH, the Metrion provides a level of per- 
formance far out of proportion to its moderate cost. 
Features: 

. Stabilized against line voltage fluctuations over 95-125 
volt range. 

* Easy-to-read duplex scales cover 0-14 pH range. 
* Calibration control provides compensation for temperature 

effect. 
* Simplified operation-"push-to-read" pH control. 

Cost-from $139.00. 

Increased versatility, Metrion H pH Meter offers the 
same simplicity of design and operation as the basic Metrion. 
It also features two additional circuits for increasing versatility 
of the instrument: 

...a true temperature-compensating circuit with a control 
knob conveniently located on instrument's front panel. 

... an output jack for use with an automatic titrator such as 
the Coleman Titrion. 

Addition of these two circuits makes the Metrion II valuable 
for an increased variety of specialized laboratory applications 
with only a small price increase. 
Cost-from $162.50. 

Fully-versatile Compano_n pH Meter is a zero-restoring 
instrument ideal for a broad range of laboratory applications. 
It provides pH measurement over the 0-14 pH range with a 
routine accuracy of 0.05 pH and reproducibility within 0.02 
pH. The instrument also may be used for millivolt measure- 
ments over a 1400 mv span. 
Features: 

? Zero-restoring circuit for drift-free operation. 
* May be used with recorder, automatic titrator, and auto- 

matic temperature compensator accessory. 
* Simplified control system for easy operation. 
* Manual Temperature Compensator control permits ac- 

curate measurement over 0-100? C. range. 
Cost-from $308.50. 

The Coleman Titrion, with either the Companion or Met- 
rion II, provides an instrument package capable of automat- 
ically performing virtually any electrometric titration in theo 
analytical laboratory. 

S Speed-titrations are completed automatically in 1 to 
1/? minutes. 

? Accuracy, sensitivity-routine accuracy well within 
0.1 pH; 2 millivolt potential difference causes titrant flow. 

* Automation-electronic sensing of end-point and auto- 
matic adjustment of titrant flow. 

* Practicality-no special training of personnel required 
for maintaining high levels of accuracy. 

Cost-$670.00. 

Write for Bulletin SB-289 

COLEMAN INSTRUMENTS CORPORATION, MAYWOOD, ILLINOIS 
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Precision 

Biomedical 

Tape Recording 

-NOW AT LOWER COST 

For cardiovascular and neurophysiological 
studies, OR monitoring, catheterization labs 
and many other medical applications, the 
new Sanborn 3900-Series tape systems with 
Hewlett-Packard transports provide true 
instrumentation performance with IRIG 
compatibility, low flutter, high signal-to- 
noise ratio, reduced interchannel crosstalk 
and greater day-to-day operating dependa- 
bility-at prices as low as $8620 for a 
complete 7-channel system. With them you 
can record up to 812 hours of data on a 
single reel of tape . . . play back the data 
graphically on an oscillograph or scope, or 
process it by computer . .. expand or com- 
press the time scale by a 32:1 ratio, for de- 
tailed analysis or scanning large amounts of 
data . . . repetitively play back the data on 
endless tape loops as teaching or study aids. 
Here are the primary features of these mod- 
ern, economical systems which can valuably 
extend the scope of your facilities and in- 
crease the usefulness of present biomedical 
data measuring instruments: 

* 7 or 14 channels, plus edge track for voice commentary 
* 6 electrically-controlled tape speeds (no capstan- or belt- 

changing), 17/s to 60 ips; allows time compression or expansion 
of 32:1 

* bandwidths (at 60 ips): FM, 0-10 KC; Direct, 100-100,000 cps 

* 0.2% peak-to-peak flutter, 0-1 KC, 30 and 60 ips 

* 44 db signal/noise ratio (RMS), 0-10 KC FM mode at 60 ips 

* no lubrication or maintenance except cleaning tape path 

0 

&-I) 

TYPICAL SYSTEM PRICES: 7-chan- 
nels plus voice channel, FM-recording/ 
reproducing, with filters for two (of the 
six possible) speeds: $8620; same sys- 
tem, but 14-channel, $12,810 (f.o.b. 

SCIENCE, VOL. 148 

See us at WESCON, Booth 1402, Sports Palace 

p solid-state plug-in circuitry for Direct, FM and Pulse recording/ 
reproducing economically tailors system for your needs 

I built-in 99.95%-accurate footage counter exactly locates tape 
segment of interest 

l adjustable input and output levels, single-ended or optional 
push-pull inputs, and wide variety of Sanborn coupling and 
readout devices increases tape system compatibility with 
existing laboratory instruments 

p worldwide service from Sanborn/Hewlett-Packard field offices 

Waltham, Mass.). Call your Sanborn 
Branch Office now for full details, or 
write: Manager, Research Instrument 
Sales, Sanborn Company Medical Di- 
vision, Waltham, Mass. 02154 K SANBORN A 

A DIVISION OF HEWLETT-PACKARD 

See our dynamic displays of measuring, recording and 
readout instruments at IEEE Booths 3513, 3515, 3517. 
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PHARMACIA 
LEADING 

IN DEXTRAN 
CHEMISTRY 

batch operations column operations. TLC 

Since its introduction, SEPHADEX, the dextran gel with ........... -......... 
molecular sieve properties, has become an important me- ::::::::: : ::::::: 
dium in chromatography. More than 1000 publications ':': 
Ihave appeared, describing its numerous applications . .... 

.... ........ :::::::::: 

SEPHADEX is particularly suitable for'!:!!jj^ _____i .. i:!j!:i.. 
Gel filtration me iu::::: : :: 
Partition chromatography olm oa n 

Electrophoresis -:.:? :; ; -; .............. .'........." .... .^.. '::::::::'.. 
Concentrating macromolecular solutes.................... . ...... 

Available types of SEPHADEX :::::::::::: 

,, :..... ... 

SEPHADEX Fractionation Particle size Bed volume 
types range* microns ml/g 

Fine 20- 80 G-25 100- 5,000 FiC e 20-50 0 Coarse 100-300 
G-50 500-10,00 Fine 20- 80 G-S0 S00- 10,000 Coarse 100-300 10 

G-75 1,000- 50,000 40-120 12-15 

G-100 5,000-100,000 40-120 15-20 

G-200 5,000-200,000 40-120 30-40 

*Determined for polysaccharides. 

NEW SEPHADEX Superfine for Thin Layer Gel Filtra- 
tion. All types are available in this grade ( 10-40 ,t 
particle size). 

NEW Colored Dextran-MW 2,000,000. Ideal for void 
volume determination and column packing. 

SEPHADEX reference cards are available free of charge. 
Please send for full details of our products and services. 

(Inquiries outside North America should be directed 
to AB PHARMACIA, Uppsala, Sweden.) 

PHARMACIA FINE CHEMICALS INC. 
800 Centennial Avenue 
Piscataway, New Market, New Jersey 08854 

9~~ ~ ~ API 1965,,~ 161_-_ 
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The time 

has come 

for anyone who 

has any/thing to do 

with 

thin-layer chromatography 
to tal e 

a fresh look at it. 
-_ . 
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EASTMAN CHROMAGRAM Sheet is now available 

No longer need skilled people spend time at the messy work of coating glass plates. 
The simplicity of paper chromatography is back with the speedy, detailed separations that turned you to TLC. 

EASTMAN CHROMAGRAM Sheet comes ready to use. 
Simply take it out of the box. 

EASTMAN CHROMAGRAM Sheet elimi- 
nates the expense of bulky coating 
equipment. It takes little space in use or 
storage. It is unbreakable. There is no 
siliceous dust. 

EASTMAN CHROMAGRAM Sheet, Type 
K301R, consists of inert poly(ethylene 
terephthalate) bearing silica gel which 
Kodak itself processes and controls. The 
coating is as uniform and isotropic as 
you would expect from Kodak and as 
you could scarcely hope to expect from 
manual application. The silica gel is 
bound with polyvinyl alcohol and con- 
tains a fluorescent indicator of lead- 

Spot it and develop it. 
(Activation is often unnecessary.) 

manganese-activated calcium silicate. 
The adsorbent is 100 microns thick; at 
0.3mm over-all, the sheet is thick enough 
not to be limp, thin enough to make 
storage problems disappear. The 20 cm 
x 20 cm sheets come 20 to a box. You 
stock only one size, since the sheet may 
be readily cut into desired smaller sizes 
or shapes. 

EASTMAN CHROMAGRAM Sheet works 
with all the solvents for silica-gel TLC. 
Development can be done in conven- 
tional TLC chambers. The chamber 
should be lined with filter paper to pro- 
vide complete saturation with solvent 

It produces results as good as-or better than 
-results obtainable with glass plates. 

vapor-a good precaution even for the 
old glass TLC plates. 

Separations of substances not visible 
directly may be visualized under ultra- 
violet light (2450A) against the fluores- 
cent background through their u-v ab- 
sorption or their own fluorescence, by 
staining reactions with conventional 
spray reagents, by iodine vapor, or by 
scanning for a radioactive label. 

A technical paper and samples of 
EASTMAN CHROMAGRAM Sheet are avail- 
able from the dealers listed below or 
from Distillation Products Industries, 
Rochester, N. Y. 14603. 
''CHROMAGRAM'' IS A TRADEMARK OF EASTMAN KODAK COMPANY 

EASTMAN CHROMAGRAM Sheet is available from these dealers: 

W. H. CURTIN & COMPANY 

Atlanta, Georgia 
Houston, Texas 

Tulsa, Oklahoma 

GENERAL CHEMICAL DIV. 
ALLIED CHEMICAL CORP. 

Fairfield, Alabama 
Philadelphia, Pa. 

HOWE & FRENCH, INC. 

Boston, Massachusetts 

FISHER SCIENTIFIC CO. 

Atlanta, Georgia 
Chicago, Illinois 
Cleveland, Ohio 
Houston, Texas 

King of Prussia, Pa. 
Medford, Massachusetts 

New York, N.Y. 
Pittsburgh, Pa. 

Silver Spring, Maryland 
St. Louis, Missouri 
Union, New Jersey 

NORTH STRONG, INC. 

Kensington, Maryland 

E. H. SARGENT & CO. 

Anaheim, California 

Birmingham, Alabama 
Chicago, Illinois 

Dallas, Texas 
Detroit, Michigan 

Springfield, New Jersey 

VAN WATERS & ROGERS, INC. 

Denver, Colorado 
Braun Division 

Los Angeles, Calif. 
B-K-H Division 

San Francisco, Calif. 
Scientific Supplies Co. Div. 

Seattle, Washington 

GEORGE T. WALKER & CO. 

Minneapolis, Minnesota 

WILL SCIENTIFIC, INC. 

Rochester, New York 

In Canada 

FISHER SCIENTIFIC CO., LTD. 

Montreal, Don Mills, 
Edmonton 

VAN WATERS & ROGERS 
OF CANADA, LTD. 

Vancouver 

In the United Kingdom 
Kodak Limited, Liverpool 

In the Common Market 

Kodak-Path6, Paris 

Distillation Products Industries is a division of Eastman Kodak Company 

George Eastman started our business in 1879 by telling photographers to quit coating their own plates. 
Our growth began in earnest a few years later when he made the world really take to photography by put- 
ting photographic emulsion on a flexible base. EASTMAN CHROMAGRAM Sheet, then, is hardly a surprise.j 
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Is Your Professional Library Up-To-Date? 

Watch for These New Books Now in Press... 

L PAVLOVIAN PSYCHIATRY: A New Synthesis by Christian Astrup, Gaustad Hosp., Oslo, Norway. About 139 
pp. (Amer. Lec. Objective Psychiatry edited by William Horsley Gantt). In Press 

CYBERNETIC MEDICINE by Aldo Masturzo, Naples, Italy. About 192 pp., 19 il. In Press 

[ RADIOISOTOPES AND THEIR INDUSTRIAL APPLICATIONS by Henri Piraux, Philips S. A., Paris, 
France. About 338 pp., about 200 il. In Press 

L THE DOCTORATE: A Handbook by George K. Schweitzer, Univ. of Tennessee, Knoxville, Tenn. About 104 

pp., 3 figs., 7 tables. In Press 

n FERTILIZER APPLICATION: Soil, Plant and Animal by Andre Voisin, Dieppe, Normandy, France. About 
128 pp., about 30 il. In Press 

15 Outstanding New Books That Belong in a Science Library 
L[ CHEMICAL PROTECTION AGAINST IONIZING 

RADIATION by Zenon M. Bacq, Univ. of Liege, Liege, 
Belgitum. '65 344 pp., 100 il. (Amer. Lec. Living Chem- 
istry edited by I. Newton Kugelmass), $14.00 

ED THE IMMUNOCHEMISTRY OF CANCER by Eugene 
D. Day, Duke Univ., Durham, N. C. '65, 192 pp., 5 il., 
53 tables (Amer. Lec. Living Chemistry), $6.75 

D THE SCIENCE OF IONIZING RADIATION: Modes 
of Application compiled and edited by Lewis E. Etter, 
Univ. of Pittsburgh, Pittsburgh, Pa. (35 Contributors) 
Foreword by Otto Glasser. '65, 804 pp. (634 x 934), 

224 figs., 29 tables, $26.50 

E CANINE BEHAVIOR: A History of Domestication; 
Behavioral Development and Adult Behavior Patterns; 
Neurophysiology; Psychobiology, Training, Inheritance, 
Early Experience and Psycho-Social Relationships; Ex- 

perimental Neuroses and Spontaneous Behavioral Ab- 

normalities; Congenital Anomalies and Differential Diag- 
nosis of Neurologic Disease by M. W. Fox, Galesburg 
State Research Hosp., Galesburg, Ill. '65, 1 52 pp., 28 

il., $6.75 

D THERAPY BY DESIGN: Implications of Architecture 
for Human Behavior compiled and edited by Lawrence 
R. Good, Univ. of Kansas, Lawrence, Kansas; and Saul 
M. Siegel and Alfred Paul Bay, both of Topeka State 

Hosp., Topeka, Kansas. (With 10 Contributors) '65, 208 

pp. (7 x 10), 48 il., 5 tables, $10.00 

Dl METHODOLOGY OF THE BEHAVIORAL SCI- 
ENCES: Problems and Controversies by Rollo Handy, 
State Univ. of New York at Buffalo, Buffalo, N. Y. 

'64, 196 pp. (Amer. Lee. Philosophy edited by Marvin 

Farber), $6.75 

C PSYCHODIAGNOSTIC TESTING: AN EMPIRICAL 

APPROACH Based on a Follow-up of 2000 Cases by 

Molly Harrower, Temple Univ., Philadelphia, Pa. '65 

104 pp., 33 il., 16 tables (Amer. Lee. Psychology edited 

by Molly Harrower), $4.75 

D VECTORS AND VICTIMS: Being a Collection of Es- 
says About Flies Without Zippers and Other Nuisances 
of Man by Joseph Hirsh and Herman Zaiman, both of 
Albert Einstein College of Medicine, New York City, 
N. Y. '65, 80 pp., $4.75 

E] CHEMICAL CARCINOGENESIS AND CANCERS by 
W. C. Hueper and W. D. Conway, both of National 
Cancer Institute, Bethesda, Md. '65, 764 pp., 34 il. 
(Amer. Lec. Living Chemistry), $20.00 

[ RADIATION ACCIDENTS AND EMERGENCIES IN 
MEDICINE, RESEARCH, AND INDUSTRY edited by 
Lawrence H. Lanzl, Argonne Cancer Research Hosp., 
Chicago, Ill.; John H. Pingel, Argonne National Labora- 
tory, Argonne, Ill.; and John H. Rust, Univ. of Chicago, 
Chicago, Ill. (With 31 Contributors) '65, 352 pp., 32 
il., 10 tables, $11.75 

[ STEROID ANALYSIS BY GAS LIQUID CHROMA- 
TOGRAPHY by A. Anne Patti and Arthur A. Stein, 
both of Albany Medical College, Albany, N. Y. '64, 
108 pp., 17 il., $5.50 

D BIOLOGICAL CLOCKS IN MEDICINE AND PSY- 
CHIATRY by Curt Paul Richter, The Johns Hopkins 
Medical School, Baltimore, Md. '65, 120 pp. (67/8 x 10), 
119 il., 6 tables (A Salmon Lecture), $8.50 

L 1000 ELEGANT PHRASES by J. E. Schmidt, Charles- 
town, Ind. '65, 236 pp., $6.50 

D AMEBIASIS: A BIOMEDICAL PROBLEM by James 
G. Shaffer, The Lutheran General Hosp., Park Ridge, 
Ill.; William H. Shiaes, The Chicago Medical School, 
Chicago, Ill.; and Ryle A. Radke, Univ. of Washington, 
Seattle, Wash. '65 192 pp., 86 il. (15 in full color), $8.50 

a A NEW PROTOZOON: Its Relation to Malignant and 
Other Diseases by Roger Wyburn-Mason, Hounslow 

Hosp., Hounslow, England. About 108 pp., about 42 il. 
In Press 
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simultaneous 

a ss a ys o f 

in twelve minutes (five assays per hour) 
v' with direct digital readout... 

accurate to the degree shown 

m with automated pyrolysis... 
through a 900?C combustion chamber 

with automated measurement... 
by integral thermal conductivity techniques 

owith one-step calibration ... 
calibration for one compound serves all others 

Interested? Write for details on applications, operation and 
specifications. The Technicon* CHN Analyzer was developed by 
W Walisch at the Institute of Organic Chemistry, University of the 
Saarland in Saarbruecken, Germany. 
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First, start with voltage regulation of -= 0.005% line and load combined Constant voltage/constant current indicator lights * Vernier controls on 

Then, add voltage ripple of 1 mv RMS * Current regulation of -= 0.05% of both voltage and current adjustments * Output voltage and current meters . 

maximum current output * Current ripple as low as 1 ma RMS * Transient Voltage and current programming * Series parallel operation * Remote sens- 

response 50 a sec. to return to z= 20 mv band u Excellent stability, typi- ing * No turn-on, turn-off overshoots Plug-in control boards . 

cally 0.05% for 8 hours (after warm-up) * Resolution approximately 0.01% Price? How about $450 for 0-40 volts, 0-8 amps, in a 3?" high package? 
Input versatility 105-125/200-240 VAC, 50 to 400 CPS * Still want to compare? For more information on the QRC series, call your 

Then, build in every conceivable design feature like: High effi- 

ciency * Constant voltage/constant current crossover (so sharp 
the units never leave the specified regulation bands) . 

local Sorensen representative, or write: Sorensen, A Unit of 

Raytheon Company, Richards Avenue, South Norwalk, Conn.. 
Or use Reader Service Number 200 . 

IN COMPANY 

OUTPUT 
VOLTAGE 

MODEL RANGE 
NUMBER (VDC) 

OUTPUT 
CURRENT 

RANGE 
(AMPS) 

ELECTRICAL AND MECHANICAL SPECIFICATIONS 

VOLTAGE REG. 
(LINE & LOAD 

COMBINED) 

VOLTAGE CONSTANT 
RIPPLE CURRENT 

RMS RANGE 

CURRENT RACK 
CURRENT RIPPLE HEIGHT 

REGULATION RMS (INCHES) 

0-8 + 0.005% or ? I mv 
0-4 ? 0.005% or ? 1 mv 
0-8 ? 0.005% or ? 1 mv 
0-15 ? 0.005% or ? 1 my 

1 mv 
1 mv 
1 mv 
1 my 

0-8 -- .05% or ? 4 ma 
0-4 ? .05% or ? 2 ma 
0-8 ? .05% or ? 4 ma 
0-15 ?.05% or 8 ma 

QRC20-8 
QRC40-4 
QRC40-8 
QRC40-15 

iHalf rack. 

0-20 
0-40 
0-40 
0-40 

PRICE 

2 ma 
1 ma 
2 ma 
4ma 

31/2 
5 1/4 

31/2 
51/4 

$410 
315 
450 
575 
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of our most popular gamma sources. 
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A complete line of sealed beta and 
gamma sources is available. Below is 
listed specific information about two 
of our most popular gamma sources. 

COBALT-60t CESIUM-137 

ACTIVITY PRICE* ACTIVITY PRICE* 

1 mc $ 70.00 1 mc $ 75.00 
5 mc 75.00 5 mc 80.00 

10 mc 80.00 10 mc 90.00 
25 mc 90.00 25 mc 90.00 
50 mc 90.00 50 mc 125.00 

100 mc 90.00 100 mc 150.00 
250 mc 100.00 250 mc 150.00 
500 mc 110.00 500 mc 150.00 
700 mc 125.00 1 curie 200.00 

1 curie 150.00 2 curies 250.00 
1.5 curies 175.00 3 curies 300.00 

2 curies 200.00 4 curies 350.00 
5 curies 400.00 

DIMENSIONS DIMENSIONS 
0.25 inch diameter 0.281 inch diameter 
0.688 inch long 0.531 inch long 
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*All prices F.O.B. Des Plaines. Quantity 
discounts are available. Prices do not 
include shipping container cost, which is 
refundable in full. 

iA Cobalt-60 trade-in plan offers substan- 
tial savings. Write for details. 
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Source integrity, which is of vital 
importance to the user, is assured by 
Nuclear-Chicago's careful procedures. 
All sources are double encapsulated 
in stainless steel and sealed by heliarc 
welding. In addition to the standard 
leak test of the finished source, we also 
test the inner capsule prior to final 
assembly. 
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are artifacts of the process by which 

they selected "industry" stones from 
the "environment" population, since the 

principal criterion of selection was 
smallness of angle. 

DAVID SOUTH 

5550 Dorchester Avenue, 
Chicago 37, Illinois 

1) We are pleased that our article 
interested geologists in the problem of 
recognizing the traces of early man. 
The two geologists who visited the 
Leupp Site told us that we were dealing 
with a uniform brown chert and that 
there was no reason to believe that 
the Leupp Site differed in its geological 
history from other hilltops in the area. 
Not satisfied with this information, or 
with what we could find in the geolog- 
ical literature, we investigated further. 
Our simultaneous measurement of in 
situ rock and ambient temperatures was 
meant to be suggestive. That the in- 

vestigation was meant in this way can 
be seen in the brief and cautious state- 
ment about it. We also did a hydration 
study, not reported in the article. 

Ideally, all causes of natural fracture 
relevant to a suspected site should be 
considered. The problem is to identify 
the relevant factors and to determine 

specifically the type and amount of 

resulting fracture. The intense cooper- 
ation of geologists would be most 
welcome. 

2) We direct South's attention to our 

summary statement on page 247: "The 

procedure is intended to be used where 
isolation of an 'industry' has already 
been made, or can be made, on the 
basis of criteria other than the small 

angles of the stones in question." In 
our application of the procedure, a 
museum collection of a proposed "in- 

dustry" already existed. The several 
collectors of the museum specimens 
had gathered widely scattered individual 
stones each of which met some typologi- 
cal notion of utility. These stones were 
classified by them into such categories 
as "scrapers," "hand axes," and "chop- 
pers" (see our reference 13). We sam- 

pled the entire population of a gravel 
pavement on a hilltop where the pro- 
posed "industry" was said to exist. 

Then, using the museum-type speci- 
mens, we designated any stone in our 

are artifacts of the process by which 

they selected "industry" stones from 
the "environment" population, since the 

principal criterion of selection was 
smallness of angle. 

DAVID SOUTH 

5550 Dorchester Avenue, 
Chicago 37, Illinois 

1) We are pleased that our article 
interested geologists in the problem of 
recognizing the traces of early man. 
The two geologists who visited the 
Leupp Site told us that we were dealing 
with a uniform brown chert and that 
there was no reason to believe that 
the Leupp Site differed in its geological 
history from other hilltops in the area. 
Not satisfied with this information, or 
with what we could find in the geolog- 
ical literature, we investigated further. 
Our simultaneous measurement of in 
situ rock and ambient temperatures was 
meant to be suggestive. That the in- 

vestigation was meant in this way can 
be seen in the brief and cautious state- 
ment about it. We also did a hydration 
study, not reported in the article. 

Ideally, all causes of natural fracture 
relevant to a suspected site should be 
considered. The problem is to identify 
the relevant factors and to determine 

specifically the type and amount of 

resulting fracture. The intense cooper- 
ation of geologists would be most 
welcome. 

2) We direct South's attention to our 

summary statement on page 247: "The 

procedure is intended to be used where 
isolation of an 'industry' has already 
been made, or can be made, on the 
basis of criteria other than the small 

angles of the stones in question." In 
our application of the procedure, a 
museum collection of a proposed "in- 

dustry" already existed. The several 
collectors of the museum specimens 
had gathered widely scattered individual 
stones each of which met some typologi- 
cal notion of utility. These stones were 
classified by them into such categories 
as "scrapers," "hand axes," and "chop- 
pers" (see our reference 13). We sam- 

pled the entire population of a gravel 
pavement on a hilltop where the pro- 
posed "industry" was said to exist. 

Then, using the museum-type speci- 
mens, we designated any stone in our 

are artifacts of the process by which 

they selected "industry" stones from 
the "environment" population, since the 

principal criterion of selection was 
smallness of angle. 

DAVID SOUTH 

5550 Dorchester Avenue, 
Chicago 37, Illinois 

1) We are pleased that our article 
interested geologists in the problem of 
recognizing the traces of early man. 
The two geologists who visited the 
Leupp Site told us that we were dealing 
with a uniform brown chert and that 
there was no reason to believe that 
the Leupp Site differed in its geological 
history from other hilltops in the area. 
Not satisfied with this information, or 
with what we could find in the geolog- 
ical literature, we investigated further. 
Our simultaneous measurement of in 
situ rock and ambient temperatures was 
meant to be suggestive. That the in- 

vestigation was meant in this way can 
be seen in the brief and cautious state- 
ment about it. We also did a hydration 
study, not reported in the article. 

Ideally, all causes of natural fracture 
relevant to a suspected site should be 
considered. The problem is to identify 
the relevant factors and to determine 

specifically the type and amount of 

resulting fracture. The intense cooper- 
ation of geologists would be most 
welcome. 

2) We direct South's attention to our 

summary statement on page 247: "The 

procedure is intended to be used where 
isolation of an 'industry' has already 
been made, or can be made, on the 
basis of criteria other than the small 

angles of the stones in question." In 
our application of the procedure, a 
museum collection of a proposed "in- 

dustry" already existed. The several 
collectors of the museum specimens 
had gathered widely scattered individual 
stones each of which met some typologi- 
cal notion of utility. These stones were 
classified by them into such categories 
as "scrapers," "hand axes," and "chop- 
pers" (see our reference 13). We sam- 

pled the entire population of a gravel 
pavement on a hilltop where the pro- 
posed "industry" was said to exist. 

Then, using the museum-type speci- 
mens, we designated any stone in our 

field collection as belonging to the "in- 

dustry" if it fitted into one of the typo- 
logical categories (see p. 247). The 

original collectors of the "industry" did 

not collect angles of an "industry" (a 

population, not a typological concept), 
nor did we. 
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We stress our acceptance of Barnes's 
work as a point of departure. Barnes 

interpreted his findings as globally sig- 
nificant; that is, his work led to the 
conclusion that on a statistical basis 
nature does not simulate human work- 

manship. In some particular instance, 
however, the context in which an "in- 

dustry" is said to exist may be biased. 
For this reason, we introduced the idea 
of examining the immediate context 
in which the industry is said to be 
found. Figure 6 shows the "industry" 
and its "environment" at Leupp. 

ROBERT ASCHER 

Cornell University, Ithaca, New York 
MARCIA ASCHER 

Ithaca College, Ithaca 

Academic Degrees and 

Vested Interests 

Thanks to John Walsh for his ex- 

cellent treatment (News and Com- 

ment, 19 Feb., p. 844) of the poten- 
tial intrusion of quasi-educational fed- 
eral agencies into the academic pre- 
serve of degree-granting. Since he has 

done this spadework, I wish he would 

now enlarge the radius of his in- 

vestigations to determine how many 
of the rules surrounding earned de- 

grees are truly safeguards against di- 

ploma mills and substandard educa- 

tion, and how many are protection 
of academic vested interests which date 
back to the medieval universities. 

We have all heard of absurd cases 

perhaps apochryphal in detail but 

true in fundamentals-where the valid- 

ity of graduate credits has been ques- 
tioned because the student's high 
school or undergraduate records were 

faulty in some minor particular. Does 
it really matter by what path-con- 
ventional or unconventional-an edu- 
cated man or woman attains educa- 
tional status? Is there not a need for 
some sort of examining university, per- 
forming a function like that of the 

original University of London? Is there 

any reason why a candidate should 
not appear before a panel of com- 

petent examiners, demonstrate his 

grasp of the fundamentals in his field, 

present already published and paid-for 
scholarly work in lieu of a proble- 
matically valuable thesis, and get his 
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approaching the ultimate in versatility 
The new Nikon M can be relied upon to deal with the most exacting demands arising in 
industrial, biological and medical research. Its capabilities are almost limitless, embrac- 
ing every, aspect of reflected- and transmitted-light microscopy, bright-field, dark-field, 
phase-contrast, interference-phase, fluorescence, and photomicrographic techniques. 

Of significant interest to the researcher is/ 
the unique suitability of the Nikon M for/ 
time-lapse cinemicrography in tissue-cul-.--- 
ture studies. Of equal significance are its 
facilities for using petri dishes and incubators, 
for projecting superimposed data onto the l 
field of view, and for meeting consultation | 
requirements by permitting two people to 
observe the same field simultaneously. 

All of this is still further implemented by a 
wide variety of interchangeable acces- 
sories and attachments. But perhaps 

Nikon M Inver 

A even more important is the quality of perform- 
:? ance the Nikon M brings to these applications : -the ruggedness and stability of its design, 

the precise responsiveness of its controls, and 
I the noticeable superiority of its optics. Inquir- 

ies regarding special applications are invited; 
Demonstrations arranged. For complete de- 
tails, write to NIKON Instrument Division, 
623 Stewart Ave., Garden City, N.Y., 11533 
Subsidiary of Ehrenreich Photo-Optical Indus- 

tries, Inc. In Canada: Anglophoto Ltd., In- 
strument Div., Rexdale, Ont. 
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WHY SHOULD A MEDICAL STUDENT OWN A LEITZ SM? 
l It meets the highest professional standards. * There are hundreds in hospital laboratories all over the world. 

Microscopy has an "either-or" quality for the student, as 
well as for the laboratory. Accuracy is not a matter for com- 
promise in either case. That's why the Leitz SM actually has 
such fine optical and mechanical quality and such a wide 
range of accessories that it is regularly purchased for hos- 
pital laboratories. And, because it meets these professional 
standards, the student can be sure he's making a worthwhile 
lifetime investment when he chooses Leitz SM. Examine and 
compare these features: 
- Convenient single-knob coarse/fine focusing * Focusing 
mechanism requires no lubricants; permanently mainte- 
nance-free * Superior Leitz optics-compare their resolution 
to any others * Mechanical stage-for all standard slides; 
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both 3" x 1" and 3" x 2", coaxial or separate motion * 

Spring-loaded, retractable mounts on high-powered objec- 
tives prevent damage to slides or front element * Anti-reflec- 
tion coating throughout-tubes, condenser and optics ? 
Extra-wide range magnification of 35 to 1250X * Monocu- 
lar, binocular or trinocular bodies; 360? rotation; one-step 
body interchange and one-step lock-in at any point * Built-on 
low-voltage (can't get hot) variable intensity lamp with twice 
the output of a conventional lamp * Periplanatic, wide-field 
eyepieces * Contour fitted carry-case with foam fittings. 

E. LEITZ. INC.. 468 PARK AVENUE SOUTH. NEW YORK. N. V. 10016 
_^ y ^ U D s t r i b u t o r s o f t h e . r I d-f m o u s p roducts o f 

e t n Ernst e z G n . b .. W . W e 

t 
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LEICA AND LEICINA CAMERAS ? LENSES PROJECTORS * MICROSCOPES 
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Biomedical Science and Its Administration 

The committee charged with examining the National Institutes 
of Health has now made its report (Science, 26 March, p. 1556). 
The committee carried out its investigations diligently, and has 
prepared a well-written and well-organized document. Those who 
have had an opportunity to evaluate NIH will agree that "the ac- 
tivities of the National Institutes of Health are essentially sound 
and that its budget of approximately one billion dollars a year is, 
on the whole, being spent wisely. . . ." Many will also applaud the 
committee's statement, "We suspect that there are few, if any, one 
billion dollar segments of the Federal budget that are buying more 
valuable services for the American people than that administered 
by the National Institutes of Health." 

There are additional laudatory comments; for example: "The 
NIH method of selecting recipients of its extramural grants . . . is 
an exceedingly good one. . . . admiration was almost as widespread 
among those whose applications had been rejected as among those 
who had succeeded in getting support." 

However, the text goes on: "The early favorable remarks are not 
to be discounted, in this report, as simply a polite but meaningless 
preparation for the presentation of the seriously intended critical 
conclusions." But, a close reading of the report leaves me with much 
that impression. 

The committee recommends many changes in the NIH administra- 
tion of biomedical science, some of them far-reaching. The principal 
recommendation immediately affecting grantees is an increase in 
the role of university administrators. This is in line with a pattern 
already established. The more drastic recommendations center around 
the Institutes and their management. "A new advisory group should 
be established to assist the Office of the Director of NIH in the 
making of major plans and policies. . . ." In effect, the review 
committee seems to be saying that a full-time Director cannot be 
trusted to make plans. He must lean on a part-time advisory group. 
Yet at the same time the report recommends that the Director be 
given increased responsibilities in the management of the Institutes. 

Fair-minded scientists will be distressed with the part of the report 
that deals with intramural activities. In many fields the Bethesda 
laboratories are world leaders, and they have fostered men who 
are now distinguished professors. Yet the report comes close to 
suggesting liquidation of this excellent establishment. "We recom- 
mend, as an early agenda item for the Policy and Planning Council, 
consideration of the amount of independent, university-like research 
that NIH should conduct intramurally. If reductions are decided on 
they should be carefully executed. ..." This language has already 
produced apprehension among the intramural staff at NIH. A 
decrease in the budget at NIH would hasten the departure of many 
of the best men in all programs. 

There is injustice in this situation. Fifteen years ago the intra- 
mural and extramural research programs were of equal magnitude. 
Since that time, both programs have been expanded, but the extra- 
mural activity has grown about five times more. It was the rate of 
increase in extramural support that drew criticism in Congress. It 
was this program that provided ammunition for the Fountain com- 
mittee. It was criticism of the extramural program which led to 
appointment of the Wooldridge committee. No substantial fault had 
been found previously in the intramural program. Yet when the 
report comes out, it is the intramural activity that appears to be 
most threatened.-PHILIP H. ABELSON 

(Copies of the Wooldridge report, "Biomedical Science and Its Administration," 
are available for $1 from the U.S. Government Printing Office, Washington, D.C. 
20402.) 
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Upgrade I 
your feeding I 

with the 

I cleanest diet i 
ever produced 

I by Purina... I 

L I.-_.- . 

Some breeders and experimenters have 
thought that Purina Pur-Pak-new pas- 
teurized diet-is only for SPF or "closed" 
colonies. Not so. Some laboratory animal 
producers and scientists already are 
getting: 

e healthier animals to sell 

* fewer disease problems 

* more exact research work 

These producers and scientists already 
had taken significant strides in cleaning 
up environment by sterilizing cages, using 
sterile bedding, isolating new animals until 

proved disease free, and similar methods. 
Purina Pur-Pak helped them close the 
contamination gap by providing a much 
cleaner diet than they had been using. 

Independent bacteriological tests show 
that Pur-Pak is free of all microorganisms 
known to be pathogenic for laboratory 
animals. Four leading brands tested ex- 
hibited higher bacterial levels as well as 
a greater variety of microorganisms. For 
Pur-Pak, call your Purina dealer or sales- 
man, or write C. L. Strieder, Ralston 
Purina Company, Checkerboard Square, 
St. Louis, Mo. 63199. 
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A portfolio of photomicrographs made with 
BAUSCH & LOMB 

FLAT FIELD 
MICROSCOPES 

SUBJECT: Zea Stem 

MAGNIFICATION: 40X 

OBJECTIVE: 4X Flat Field 

These four photomicrographs offer visual proof of the flatness of field in images produced 
by the new Bausch & Lomb Flat Field Microscopes. .. which introduce a wholly new and 
exclusive Bausch & Lomb concept of a flat field optical system. As you study these four 
different subjects, representative of four typical problems in microscopy, you can see that 
this outstanding image flatness becomes an important advantage, regardless of specimen 
type. * Note also that we demonstrate this flatness of field with four different objectives 



SUBJECT: Intestine, Cat 

MAGNIFICATION: 10OX 

OBJECTIVE: lOX Flat Field 

and four different total magnifications. These new Bausch & Lomb Flat Field Microscopes 
offer not only one objective... but incorporate a complete, integrated, flat field optical 
system. Thus, you have available all the advantages of flatness of field in all of the labora- 
tory microscope magnification ranges to study the widest possible variety of specimens. 
l For even more versatility, we offer these new Bausch & Lomb Flat Field Microscopes 
on both famous Bausch & Lomb microscope lines . . . DynaZoom? Microscopes with con- 
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BAUSCH & LOMB 

FLAT FIELD 
MICROSCOPES 

SUBJECT: Human Blood Smear 

MAGNIFICATION: 400X 

OBJECTIVE: 40X Flat Field 

tinuously variable magnification ... on Dynopticr` Microscopes with constant magnification. 
* To eliminate any possibility of "bugs" in these new microscopes, we have had expe- 
rienced microscopists field testing production-run models for months. Their opinion: 
"These new Bausch & Lomb Flat Field Microscopes produce flat field images comparable 
to any we have ever seen . . . even with instruments costing twice as much." * Putting it 
more directly, you get these new Bausch & Lomb Flat Field Microscopes at prices which 
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FLAT FIELD 
MICROSCOPES 

SUBJECT: Drosophila Chromosomes, Salivary Gland 

MAGNIFICATION: 1000X 

OBJECTIVE: lOOX Flat Field 

compare with those of standard laboratory microscopes not offering a flat field system. 
Another "first in microscopy from Bausch & Lomb. * Write today for your copy of our new 
catalog just off the press and/or a demonstration... using 
your own slides to see imagery as you like it. Bausch & 
Lomb, 85616 Bausch Street, Rochester, New York 14602. BAUSCH & LOMB 



nevertheless depends almost entirely 
upon private funding and receives 
contributions from foundations, indi- 
viduals, and corporations. The annual 
general operating budget for 1965 is 
approximately $150,000. In addition, 
$100,000 is sought in 1965 for proj- 
ects and studies previously mentioned. 

The organization includes Board of 
Trustees: acting chairman, Frank Fre- 
mont-Smith; honorary vice president, 
Warren Weaver; secretary, George C. 
Anderson; treasurer, Charles D. Halsey. 
Trustees: Kenneth E. Appel; Allen D. 
Fischbach, Fowler McCormick, the 
Rev. Samuel H. Miller, Lawrence 
Morris, Mrs. Godfrey S. Rockefeller, 
Mrs. Edwin S. Webster, Jr.; Dean 
Witter, Jr. Director: George C. Ander- 
son; and Director of Program: Harry 
C. Meserve. 

HARRY C. MESERVE 

Academy of Religion and Mental 
Health, New York, New York 

Conference of Biological Editors 

The Conference of Biological Editors 
was elected as an affiliate of the AAAS 
at the Association's 131st annual meet- 
ing, Montreal, Canada, December 1964. 
The Conference is a nonprofit associa- 
tion founded in New Orleans in 1957. 
The objects of the Conference are co- 
operation among editors, effective pub- 
lication of continuing journals, and de- 
velopment of policies concerning com- 
munication in the biological sciences. 

Membership is open to individuals 
who hold the principal responsibility 
for the editorial management of serial 
publications such as journals, reviews, 
monograph series, abstract journals and 
services, indexes, microcards, and sim- 
ilar media devoted to the periodic dis- 
semination of biological knowledge. 
Most of the 165 members are, or have 
been, editors of primary biological 
journals. 

The activities of the Conference in- 
clude an annual meeting (usually of 
2 days' duration). Some sessions of 
the annual meeting are in the form 
of small panel discussions of questions 
and data papers prepared by standing 
and ad hoc committees. 

These committees include: (i) Com- 
mittee on Form and Style, which has 
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journals; (ii) Committee on Review 
Articles, which strives toward coordin- 
ation of efforts of publications devoted 
to reviews; (iii) Committee on Journal 
Exchange, which is exploring, among 
other matters, possible mechanisms to 
enhance the direct exchange of primary 
publications; (iv) Committee on Co- 
operation with Foreign Biologists, which 
together with the Executive Board and 
special committees has planned and 
carried out two conferences with bio- 
logical editors from other regions (Latin 
America and Europe). These confer- 
ences are leading to formation of sister 
organizations of editors in these regions 
and to the possibility of further inter- 
national standardization and upgrading 
of publications and international redac- 
torial services; (v) Committee on Publi- 
cation Costs, which explores all manner 
of economic problems of journal pub- 
lication; (vi) Committee on Graduate 
Training in Scientific Writing, which 
is working on ways to insure the in- 
clusion of training in communication 
skills in biology programs; (vii) Com- 
mittee on Editor Cooperation with In- 
dexing and Abstracting Publication, 
which has defined the problems and 
already has seen some improvement 
in the acceptance of responsibility by 
primary journals for secondary diffusion 
of information; (viii) Committee on 
New Forms of Publication, which has 
participated in experiments, such as 
the Journal of Wildlife Diseases, in 
microcard, microprint, and other new 
forms; and (ix) Committee on Editorial 
Policy, which is concerned with pro- 
cedural and ethical questions. 

The executive secretary prepares and 
distributes an occasional informal news- 
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New 
thermocouple 

ealibrating 
tacility 
simplifies 
lab 
procedures 
Designed for compatibility of opera- 
tion and appearance, L&N's new 
Thermocouple Calibrating Facility 
conveniently centralizes all functions, 
control and measurement in three 
compact units: 

+ a temperature-control cubicle for 
automatically or manually regulat- 
ing input to the Checking Furnace; 

+*the electrically heated Furnace 
itself, which provides a uniform 
heating zone to 2000 F; and 

* a desk-mounted Type K-3 Poten- 
tiometer Facility, completely 
equipped for precise direct meas- 
urement, or intercomparison, of 
thermocouple emfs. 

You can purchase either the com- 
plete Calibrating Facility, or separate 
units; in either case, all instruments 
and accessories are factory-mounted 
and wired, ready for installation. 

Optional accessories include a cer- 
tified reference-standard platinum 
thermocouple; a convenient refer- 
ence-junction ice bath; and a choice 
of three temperature-equalizing 
blocks-each accommodating six test 
couples and the reference couple, 
within the Furnace-for use over 
selected temperature ranges. 

For full details, contact your nearby 
L&N office, or write us at 4926 Sten- 
ton Avenue, Philadelphia 44, Pa. 
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Society for the Scientific 

Study of Religion 

The Society for the Scientific Study 
of Religion was one of four societies 
elected at the 130th AAAS annual 
meeting in December 1 963, as an af- 
filiate of the Association. The soci- 
ety was founded in 1948 by two 
scholars, one religious and the other 
a social scientist. Students of re- 
ligion needed a society to stimulate 
studies of a scientific nature. At the 
same time, certain social scientists felt 
that the study of religion by their dis- 
ciplines needed encouragement. For 
many years meetings were held twice 
a year in the Boston and the New 
York areas, usually at Harvard and 
at Columbia universities. But recently, 
with the establishment of the Journal 
for the Scientific Study of Religion, 
membership has grown and broadened 
both in the United States and in for- 
eign countries so that an annual. longer 
meeting has been instituted. In 1964 
this meeting was held in Washington, 
D.C.; in 1965 it will be held in New 
York, and in 1966 probably in Chicago. 
Programs include contributed papers, 
and invited symposia and addresses. 
Most of the membership is divided be- 
tween students of religion, psychology, 
and sociology. There is a small repre- 
sentation from the biological and phys- 
ical fields. 

Local meetings have on occasions 
been sponsored by interested members 
in such cities as Chicago, Minneapolis, 
and San Francisco. Programs have 
been held in conjunction with the 
American Psychological Association 
and the American Sociological Society. 
Past presidents have included Talcott 
Parsons, James Luther Adams, and 
Richard V. McCann (Harvard); Pren- 
tiss L. Pemberton (Colgate-Rochester 
Seminary); Horace M. Kallen (New 
School for Social Research); and Hor- 
ace L. Friess (Columbia University). 
Officers for 1964-65 are: president, 
Walter Houston Clark (Andover New- 
ton Theological School); vice pres- 
ident, Paul W. Pruyser (Menninger 
Foundation); secretary, Allan W. 
Eister (Wellesley College); and trea- 
surer, James E. Dittes (Yale Univer- 
sity). Editor of the Journal is Prentiss 
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[I 0.25% accuracy 
lf Standard 81/2"xll" and 

11" x 17" graph paper 
Mf Flat bed 
et10 in/sec. pen speed 
B Electric pen lift 
[g Built in time base 

' Clip on pens for multicolor trace 
[~lUnconditional one year warranty 
f[ Drift free with Zener references 

[f Stepped attenuators 
Each axis mechanically 
and electrically independent 

| Critically damped response 
y 120% zero offset 
Lf Full chart visibility 

[t Floating inputs to 200 volts dc 
ir All solid state 
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selectible sensitivity 
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loux, Benjamin Nelson, and Talcott loux, Benjamin Nelson, and Talcott loux, Benjamin Nelson, and Talcott 
Parsons. 

Membership is open to qualified 
scholars elected by the Council. Infor- 
mation about the Society and details 
concerning the annual meeting, usually 
held on the last Friday and Saturday 
of October, may be obtained from the 
executive secretary, Samuel Z. Klaus- 
ner, Society for the Scientific Study 
of Religion, 1424 Sixteenth Street, 
NW, Washington, D.C. 20036. 

SAMUEL Z. KLAUSNER 

Society for the Scientific Study of 
Religion, Washington, D.C. 

Forthcoining Events 

April 
18-22. Association of American Geog- 

raphers, annual, Columbus, Ohio. (E. 
Taafee, Dept. of Geography, Ohio State 
Univ.. Columbus) 

18-24. Tsunami Run-up, U.S.-Japan 
cooperative science program meeting, Sap- 
poro, Japan. (Office of Intern. Science Ac- 
tivities, Natl. Science Foundation, Wash- 
ington, D.C.) 

19-21. Nondestructive Evaluation of 
Aerospace and Weapons System Compo- 
nents and Materials (unclassified), San 
Antonio, Tex. (J. R. Barton, Southwest 
Research Inst., 8500 Culebra Rd., San 
Antonio 6) 

19-21. Biomedical Sciences Instrumen- 
tation, 3rd natl. symp., Instrument Soc. 
of America, Dallas, Tex. (D. R. Stearn, 
ISA, 530 William Penn Place, Pittsburgh, 
Pa. 15219) 

19-21. Mechanics, Physics, and Chem- 
istry of Solid Propellants, Purdue Univ., 
Lafayette, Ind. (A. C. Eringen, School 
of Aeronautics, Astronautics and Engi- 
neering Sciences, Purdue Univ., Lafayette) 

19-22. Modern Trends in Activation 
Analysis, intern. conf.. Texas A&M Univ., 
College Station. (R. E. Wainerdi, Texas 
A&M Univ., College Station) 

19-22. American Geophysical Union, 
annual, Washington, D.C. (W. E. Smith, 
AGU, 11.45 19th St., NW, Washington, 
D.C. 20036) 

19-22. Nuclear Magnetic Resonance, 
2nd annual workshop, Washington, D.C. 
(A. J. Rosen, Dept. of Chemistry, George- 
town Univ., Washington, D.C.) 

20-22. Frequency Control, 19th annual 
symp., Atlantic City, N.J. (Director, U.S. 
Army Electronics Laboratories, Head- 
quarters, U.S. Army Electronics Com- 
mand, Fort Monmouth, N.J. 07703) 

20-22. Great Plains, symp., North Da- 
kota State Univ., Fargo. (S. W. Russell, 
North Dakota State Univ., Fargo) 

20-22. Physics of Solids at High Pres- 
sures, 1st intern. conf., Tucson, Ariz. (C. 
T. Tomizuka, Dept. of Physics, Univ. of 
Arizona, Tucson 85721) 
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FISHER'S 99+ MOL % SOLVENTS ARE SO PURE, 
THERE'S NEVER MORE THAN ONE "BLACK 
SHEEP" IN 100 MOLECULES And often, even he doesn't get 
through. For example, A-936 Methanol is purer than 99.9 mol %. Any of 
the 17 Fisher solvents that have guaranteed purity of at least 99 mol % can 
be used directly as a gas chromatography standard. Each bottle comes to 
you with a gas chromatogram proving its purity and-because several of the 
solvents meet Fisher's "Spectranalyzed" specifications-you also receive 
an absorbance curve with them. Bulletin TD-182 gives names, specifica- 
tions and prices. Get your free copy. Write Fisher Scientific Company, 
1 39 Fisher Building, Pittsburgh, Pennsylvania 15219. J-423 

F FISHER SCIENTIFIC 
World's Largest Manufacturer-Distributor of Laboratory Appliances & Reagent Chemicals 

Complete stocks in all these locations: Atlanta * Boston * Chicago * Cleveland * Houston * New York 
Philadelphia * Pittsburgh * St. Louis * Union, N. J. * Washington * Edmonton * Montreal * Toronto 
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I lCambridge, Massachusetts 02138 I lCambridge, Massachusetts 02138 

20-22. System Theory, symp., Poly- 
technic Inst. of Brooklyn, Brooklyn, N.Y. 
(J. Fox, Polytechnic Inst. of Brooklyn, 
333 Jay St., Brooklyn 1) 

20-23. American Assoc. of Anatomists, 
annual, Miami, Fla. (R. T. Woodburne, 
Dept. of Anatomy, Univ. of Michigan, 
Ann Arbor 48104) 

20-23. American Meteorological Soc., 
spring meeting, Washington, D.C. (K. C. 
Spengler, 45 Beacon St., Boston 8, Mass.) 

20-23. U.S. Natl. Committee, Intern. 
Scientific Radio Union/Inst. of Electrical 
and Electronics Engineers, spring meet- 
ing, Washington, D.C. (A. T. Waterman, 
Stanford Electronics Laboratories, Stan- 
ford Univ., Stanford, Calif.) 

21. Oral Cancer, 3rd annual symp., 
Poughkeepsie, N.Y. (M. A. Engelman, 1 
East Academy St., Wappingers Falls, 
N.Y. 12590) 

21-22. Mathematical Geodesy, symp., 
Turin, Italy. (A. Marussi, Univ. of Tri- 
este, Trieste, Italy) 

21-23. American Inst. of Chemists, 
42nd annual, Richmond, Va. (R. E. 
Anderson, Albemarle Paper Manufac- 
turing Co., Richmond 23217) 

21-23. Cognitive Processes and Clini- 
cal Psychology, 3rd symp., Univ. of Col- 
orado, Boulder. (R. Jessor, Dept. of 
Psychology, Univ. of Colorado, Boulder) 

21-23. Combustion Inst., western states 
section, spring meeting, Hollywood, Calif. 
(A. S. Gordon, Forrestal Research Center, 
Princeton Univ., Princeton, N.J.) 

21-23. Instititute of Environmental Sci- 
ences, I lth annual, Chicago, Ill. (IES, 34 
Main St., Mount Prospect, Ill. 60057) 

21-23. Engineering Aspects of Magneto- 
hydrodynamics, 6th symp., Pittsburgh, Pa. 
(E. Reshotko, Div. of Electrical Engi- 
neering, Case Inst. of Technology, Cleve- 
land, Ohio 44106) 

21-23. Support for Manned Flight, conf., 
Dayton, Ohio. (G. L. Schwarz, Head- 
quarters, AF Logistics Command (MCO), 
Wright-Patterson Air Force Base, Ohio) 

21-23. Marine Sciences Instrumentation, 
3rd natl. symp., Instrument Soc. of Amer- 
ica, Univ. of Miami, Miami, Fla. (H. A. 
Cook, Airpax Electronics, Inc., P.O. Box 
8488, Fort Lauderdale, Fla.) 

21-23. Nonlinear Magnetics, 3rd in- 
tern. conf. (INTERMAG), Washington, 
D.C. (E. W. Pugh, I.B.M. Components 
Div., Dept. 231, Bldg. 703-2, Poughkeep- 
sie, N.Y. 12602) 

21-23. Ophthalmological Soc. of the 
United Kingdom, annual, London, Eng- 
land. (Joint Secretariat, 47 Lincoln's Inn 
Fields, London, W.C.2) 

21-23. Optimization Techniques, symp., 
Pittsburgh, Pa. (Inst. of Electrical and 
Electronics Engineers, Box A, Lenox Hill 
Station, New York, N.Y.) 

21-23. Pulse Radiolysis, symp., Man- 
chester, England. (M. Ebert, Paterson 
Laboratories, Christie Hospital and Holt 
Radium Inst., Withington, Manchester 20) 
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CLIMATE NEAR 
THE GROUND 

I 
by RUDOLF GEIGER 
University of Mutnich 

Completely rewritten and new- 
ly translated into English, this 
definitive book focuses on the 
climate in which most plants 
and animals live, that within 
two meters of the earth's sur- 
face. As the only adequate and 
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geographers, foresters, garden- 
ers, entomologists, physicians, 
civil engineers, and others in 
related fields will find it a val- 
uable source of useful informa- 
tion about practical applications 
of meteorological laws. 281 fig- 
ures, 625 pages, bibliography, 
$11l.50. 
Ask your bookseller 

J 7ARVARD UNIVERSITY PRESS 

Now available - 
new fourth edition of 
"a classic treatiseS-Science 
THE 
CLIMATE NEAR 
THE GROUND 

I 
by RUDOLF GEIGER 
University of Mutnich 

Completely rewritten and new- 
ly translated into English, this 
definitive book focuses on the 
climate in which most plants 
and animals live, that within 
two meters of the earth's sur- 
face. As the only adequate and 
authoritative book on its sub- 
ject the volume serves both as 
a text for students and as an in- 
dispensable reference for work- 
ing meteorologists. Architects, 
geographers, foresters, garden- 
ers, entomologists, physicians, 
civil engineers, and others in 
related fields will find it a val- 
uable source of useful informa- 
tion about practical applications 
of meteorological laws. 281 fig- 
ures, 625 pages, bibliography, 
$11l.50. 
Ask your bookseller 

J 7ARVARD UNIVERSITY PRESS 



GODFREY 

STEREOMIODELS 

by Bronwill 

NOW ONLY 

GODFREY STEREOMODELS 

* Easily snap together. . . and stay together. 

* Elements rotate freely about single bonds . . . yet stay 
put even in intermediate twist conformations of cyclo- 
hexane. 

* Vividly, permanently color-coded . . . and virtually un- 
breakable. 

* Bond angles and internuclear distances are remarkably 
accurate (1A =2.5 cm). 

* No tools required for assembly. . . hand connections 
only. 

* Structural components include olefinic and aromatic 
double bonds, acetylenic triple bonds, the benzene ring, 
amide and nitrile groups, tetrahedral and trigonal carbon 
and nitrogen, digonal oxygen and sulfur, hydrogen and 
the halogens plus carbonyl oxygen, thionyl sulfur and 
the cyclopropane ring . . . over 200 components in all. 

Godfrey Stereomodels let you see skeletal structure, 
let you measure internuclear distances, accurately. 
BRONWILL NO. 90 GODFREY STEREOMODELS 

Complete Kit ... $29.50 each 

(lots of 12-less 10%, lots of 36-less 20%) 

9 AP BRON IL 965SCIENTIFIC 
^^ A DIVISION OF WILL SCIENTIFIC, INC. | 

277 N. Goodman St., Rochester, N. Y. 14601 | 
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Backlash Free! Maintenance-Free! 
New Reichert "NEOPAN" has 

RAPID 2-in-1 FOCUSING 
For the first time in history, the "Neopan" gives 
backlash-free and maintenance-free focusing, 
with added speed and convenience. Two move- 
ments with 1 knob: for coarse focus - rotate; 
for fine focus - shift. Transition is practically 
simultaneous. Ball-bearing mechanical stage, 
revolving nosepiece and focusing slideway as- 
sures smooth, trouble-free operation. All objec- 
tives parfocal and parcentric. Inclined binocu- 
lar and monocular observation tube rotatable 
through 360? and interchangeable. Combina- 
tion binocular-phototube available for conveni- 
ent photomicrography. All controls conveniently 
positioned. Modern and strikingly beautiful. 

~/ 4 c i e 
For particulars write to: 

WILLIAM J. HACKER & CO., INC. 
Box 646, W. Caldwell, N. J. 07007 

Telephone 226-8450, Code 201 
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number 

479,322 
number 

479,322 
...one of a set of Beckman UV Cells ordered recently by a 

major Southeast research laboratory for use with a DB? Ultraviolet 

Spectrophotometer. They were delivered almost immediately. 

Since then, of course, we've topped the 480,000 mark by several 
hundred cells... all shipped off to owners of all makes of ultraviolet 
spectrophotometers and colorimeters around the world. 

Sometimes we're amazed how fast you buy them. After all, we are 
not the only manufacturer of cells. But you do get flawless and consistent 

quality, which minimizes matching and gives reliable and reproducible 
results. And you can select from a complete line of rectangular, 
cylindrical and demountable gas and liquid cells; liquid micro-cells and 

micro-aperture flow cells; plus cell holders and other attachments. 
And we manufacture a complete line of UV spectrophotometers, giving 
us first-hand insight into your cell requirements. 

For a detailed, illustrated catalog of nearly 150 cells and related 
accessories, contact your local Beckman Sales Engineer, or write 
for Data File LUV-365. And ask him about Cell No. 479,322... 
not because it's unique, but because it's such an ordinary case 

history of availability and quick delivery. 
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dustrial Chemistry, 28 rue St. Dominique, 
Paris 7) 

22-23. Nondestructive Testing of Ma- 
terials, intern. conf., Vienna, Austria. 
(Firma Gebr. B6hler & Co., A.G., 
Kapfenberg, Austria) 

22-23. Chemistry of Polymerization 
Processes, symp., London, England. (W. 
R. Moore, Dept. of Chemical Technol- 
ogy, Bradford Inst. of Technology, Brad- 
ford 7, Yorkshire, England) 

22-24. Eastern Psychological Assoc., 
36th annual, Atlantic City, N.J. (M. A. 
Iverson, Queens College, Flushing, N.Y.) 

22-24. Role of the Solvent in Chemical 
Kinetics, E. A. Moelwyn-Hughes symp., 
Univ. of Arkansas, Fayetteville. (A. Fry, 
Dept. of Chemistry, Univ. of Arkansas, 
Fayetteville 72701) 

22-24. Wildflower Pilgrimage, 15th an- 
nual, Great Smoky Mountains Natl. Park. 
(E. E. C. Clebsch, Dept. of Botany, 
Univ. of Tennessee, Knoxville) 

23-24. Georgia Acad. of Science, Ogle- 
thorpe Univ., Atlanta. (J. T. May, School 
of Forestry, Univ. of Georgia, Athens) 

23-24. Information Retrieval, 2nd an- 
nual natl. colloquium, Univ. of Pennsyl- 
vania, Philadelphia. (Inst. for Scientific 
Information, 325 Chestnut St., Philadel- 
phia 19106) 

23-24. Iowa Acad. of Science, Univ. 
of Dubuque, Dubuque. (G. W. Peglar, 
Dept. of Mathematics, Iowa State Univ., 
Ames) 

23-24. Mississippi Acad. of Sciences, 
Biloxi. (C. Q. Sheely, Mississippi State 
Univ., State College) 

23-24. Ohio Acad. of Science, annual, 
Ohio Univ., Athens. (J. H. Melvin, 505 
King Ave., Columbus, Ohio 43201) 

23-24. Parasitism, colloquium, Oregon 
State Univ., Corvallis. (J. E. McCauley, 
Dept. of Oceanography, Oregon State 
Univ., Corvallis 97331) 

23-24. Population Assoc. of America, 
annual, Chicago, Ill. (A. J. Coale, PAA, 
Office of Population Research, 5 Ivy 
Lane, Princeton, N.J.) 

23-24. South Dakota Acad. of Science, 
Black Hills State College, Spearfish. (T. 
Van Bruggen, Botany Dept., Univ. of 
South Dakota, Vermillion) 

23-24. West Virginia Acad. of Science, 
Fairmont State College, Fairmont. (J. B. 
Hickman, 8 Mineral Industries Bldg., 
West Virginia Univ., Morgantown) 

25-26. Pi Gamma Mu, natl. social sci- 
ence honor soc., St. Paul, Minn. (E. B. 
Urquhart, 1719 Ames St., Winfield, Kan.) 

25-28. American Oil Chemists Soc., 
Houston, Tex. (C. W. Hoerr, Durkee 
Foods, 2333 Logan Blvd., Chicago, Ill.) 

25-28. Southeastern Psychiatric Assoc., 
annual, Southern Pines, N.C. (H. Brack- 
in, Jr., 1918 Church Ave., Nashville 3, 
Tenn.) 

25-29. American Assoc. of Cereal 
Chemists, Kansas City, Mo. (E. J. Bass, 
Intern. Milling Co., Inc., 1423 S. 4th St., 
Minneapolis, Minn. 55404) 

25-29. American Soc. for Microbiol- 
ogy, annual, Atlantic City, N.J. (R. W. 
Sarber, ASM, 115 Huron View Blvd., 
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geons, North American Federation, Las 
Vegas, Nev. (Secretariat, 1516 Lake Shore 
Dr., Chicago, Ill. 60610) 
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26-27. European Days of Chemical 
Engineering, Paris, France. (Societe de 
Chimie Industrielle, 28, rue St. Domi- 
nique, Paris 7) 

26-27. Electroanesthesia, 2nd symp., 
Univ. of Tennessee, Knoxville. (C. E. 
Short, UT-AEC Agricultural Research 
Laboratory, 1299 Bethel Valley Rd., Oak 
Ridge, Tenn.) 

26-27. Environmental Health Problems, 
2nd AMA congr., Chicago, 111. (Dept. of 
Environmental Health, AMA, 535 North 
Dearborn St., Chicago, 11. 60610) 

26-28. Error in Digital Computation, 
symp., Madison, Wis. (L. B. Rall, U.S. 
Army Mathematics Research Center, 
Univ. of Wisconsin, Madison 53706) 

26-28. National Acad. of Sciences, 
102nd annual, Washington, D.C. (Office 
of the Home Secretary, NAS, 2101 Con- 
stitution Ave., Washington 20418) 

26-29. Aerospace Medical Assoc., 36th 
annual, New York, N.Y. (Gen. J. M. 
Talbot, Headquarters USAF, AFMSPA, 
Washington, D.C. 20333) 

26-29. Mechanisms and Therapy of 
Cardiac Arrythmias, 14th Hahnemann 
symp., Philadelphia, Pa. (L. Dreifus, Dept. 
of Medicine, Hahnemann Medical College 
and Hospital, Philadelphia) 

26-29. Society of Economic Paleon- 
tologists and Mineralogists, New Orleans, 
La. (D. M. Curtis, Shell Oil Co., Box 
127, Metairie, La.) 

26-29. American Assoc. of Petroleum 
Geologists, 39th annual, New Orleans, 
La. (G. Atwater, 424 Whitney Bldg., 
New Orleans) 

26-29. American Physical Soc., Wash- 
ington, D.C. (K. K. Darrow, APS, Co- 
lumbia Univ., New York 10027) 

26-1. Geodetic Uses of Satellites, conf., 
Athens, Greece. (Intern. Organizations 
Staff, Bureau of Intern. Commerce, U.S. 
Dept. of Commerce, Washington, D.C.) 

28-30. Hypnosis and Psychosomatic 
Medicine, intern. congr., Paris, France. 
(H. C. Harding, 2050 NW Lovejoy, Port- 
land 9, Ore.) 

28-30. National Soc. for Prevention 
of Blindness, Houston, Tex. (J. W. Ferree, 
16 E. 40 St., New York 10016) 

28-1. Biometric Soc., Florida State Univ., 
Tallahassee. (E. L. LeClerg, 6804 40th 
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Miami Beach, Fla. (R. E. Boynton, 5518 
Merrick Dr., Coral Gables, Fla.) 

29-30. Space Navigation and Commu- 
nications, natl., Houston, Tex. (P. Schrock, 
Inst. of Navigation, 711 14th St. NW, 
Washington, D.C. 20005) 

29-30. Association for Symbolic Logic, 
Chicago, 11. (T. Hailperin, Dept. of 
Mathematics, Lehigh Univ., Bethlehem, 
Pa. 18015) 

29-31. Southwestern Assoc. of Natur- 
alists, annual, New Orleans, La. (H. 
Dundee, Tulane Univ., New Orleans) 

29-1. American Assoc. of Endodon- 
tists, Detroit, Mich. (E. C. Van Valey, 
9 Rockefeller Plaza, New York 10020) 

26-27. European Days of Chemical 
Engineering, Paris, France. (Societe de 
Chimie Industrielle, 28, rue St. Domi- 
nique, Paris 7) 

26-27. Electroanesthesia, 2nd symp., 
Univ. of Tennessee, Knoxville. (C. E. 
Short, UT-AEC Agricultural Research 
Laboratory, 1299 Bethel Valley Rd., Oak 
Ridge, Tenn.) 

26-27. Environmental Health Problems, 
2nd AMA congr., Chicago, 111. (Dept. of 
Environmental Health, AMA, 535 North 
Dearborn St., Chicago, 11. 60610) 
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(A) PORTABLE MODEL Rigid balanced 
design. Evaporation within glass and 
teflon prevents contamination. 

$174.40 

(A) PORTABLE MODEL Rigid balanced 
design. Evaporation within glass and 
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(B) PORTABLE MODEL with DEWAR 
Condenser to perform evaporation of 
heat-sensitive materials. 
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(C) PORTABLE MODEL with SPIRAL 
Condenser-eliminates the setting up of 
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tive materials without contaminating back-drip. 
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tive materials without contaminating back-drip. 

GLASS-TO-GLASS AND TEFLON CONNECTIONS THROUGHOUT! 
Prevent contamination-Distillation occurs only within glass and teflon-Balanced design 
permits smooth rotation without drag and larger output without loss of material-Continuous 
feed of solution or inert gas. 
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MANY USES-Test set-ups, equipment 
mock-ups, demonstrators, light dimming, 
electric furnace control, almost anywhere 
a variable transformer is used. Standard 
bench-type units can be easily panel 
mounted if desired. 

MODEL CHOICES: 
115-volt or convertible 115/230v. input. 
10- or 20-a. capacity (convection cooled). 
30-amp current capacity (blower cooled). 

* Custom models available with capacities 
to 150 KVA. 

Specialists in: 
HIGH - PERFORMANCE PROGRAMMING AND CONTROL - 
INFRARED HEATING * AC AND DC POWER CONTROLLERS 

J(EI CONTROLS 
/ DIV I'S ION 

RESEARCH, INCORPORATED 
BOX 6164VD MINNEAPOLIS, MINN. 55424 

266 

MANY USES-Test set-ups, equipment 
mock-ups, demonstrators, light dimming, 
electric furnace control, almost anywhere 
a variable transformer is used. Standard 
bench-type units can be easily panel 
mounted if desired. 

MODEL CHOICES: 
115-volt or convertible 115/230v. input. 
10- or 20-a. capacity (convection cooled). 
30-amp current capacity (blower cooled). 

* Custom models available with capacities 
to 150 KVA. 

Specialists in: 
HIGH - PERFORMANCE PROGRAMMING AND CONTROL - 
INFRARED HEATING * AC AND DC POWER CONTROLLERS 

J(EI CONTROLS 
/ DIV I'S ION 

RESEARCH, INCORPORATED 
BOX 6164VD MINNEAPOLIS, MINN. 55424 

266 

29-1. Midwestern Psychological Assoc., 
27th annual, Chicago, Ill. (F. A. Mote, 
Psychology Bldg., Madison, Wis. 53706) 

29-1. American Philosophical Assoc., 
western div., Chicago, Ill. (L. E. Hahn, 
Dept. of Philosophy, Southern Illinois 
Univ., Carbondale) 

29-2. Protides of the Biological Fluids, 
13th colloquium, Bruges, Belgium. (P.O.B. 
71, Bruges 1) 

29-2. Association of Clinical Scientists, 
New York, N.Y. (R. P. MacFate, ACS, 
300 N. State St., Chicago, Ill. 60610) 

29-2. Pan American Medical Assoc., 
40th annual congr., Grand Bahama island. 
(PAMA, 745 Fifth Ave., New York 
10022) 

29-2. Roentgen, 46th German congr., 
Nuremberg, Germany. (A. Jakob, c/o 
Strahleninstitut der Stadt, Krankenan- 
stalten, Flurstr. 17, 85 Nuremberg) 

30-1. Colorado-Wyoming Acad. of Sci- 
ence,, annual, Univ. of Denver, Denver, 
Colo. (C. Norton, Dept. of Botany and 
Plant Pathology, Colorado State Univ., 
Fort Collins) 

30-1. Indiana Acad. of Science, Culver. 
(C. F. Dineen, St. Mary's College, Notre 
Dame, Ind. 46556) 

30-1. Nebraska Acad. of Sciences, Lin- 
coln. (C. B. Schultz, Morrill Hall 101, 
Univ. of Nebraska, 14th and U St., 
Lincoln 68508) 

30-2. Society of Biological Psychiatry, 
New York, N.Y. (G. N. Thompson, 2010 
Wilshire Blvd., Los Angeles, Calif.) 

30-2. Academy of Psychoanalysis, an- 
nual, New York, N.Y. (A. H. Rifkin, 125 
E. 65 St., New York 10021) 

30-2. American Psychosomatic Soc., 
annual, Philadelphia, Pa. (APS, 265 Nas- 
sau Rd., Roosevelt, N.Y. 11575) 

30-3. American Psychoanalytic Assoc., 
52nd annual, New York, N.Y. (APA, 
1 E. 57 St., New York 10022) 

May 

1-2. Academy of Psychoanalysis, New 
York, N.Y. (A. H. Rifkin, AP, 125 E. 65 
St., New York 10021 ) 

1-2. American Psychosomatic Soc., 
22nd annual, Philadelphia, Pa. (E. Meyer, 
265 Nassau Rd., Roosevelt, N.Y.) 

1-4. Southern Surgeons' Club, 22nd an- 
nual, Louisville, Ky. (H. M. Carney, 619 
Main St., Texarkana, Ark.-Tex.) 

1-5. American Assoc. of Medical Rec- 
ord Librarians, Chicago, 11. (Mrs. M. J. 
Waterstraat, 840 N. Lake Shore Dr., 
Chicago 60610) 

1-6. American Ceramic Soc., 67th an- 
nual, Philadelphia, Pa. (ACS, 4055 N. 
High St., Columbus, Ohio 43214) 

2. American Federation for Clinical Re- 
search, Atlantic City, N.J. (J. E. Bryan, 
2000 P St., NW, Washington, D.C. 20036) 

2-5. American Assoc. of Plastic Sur- 
geons, Boca Raton, Fla. (R. M. McCor- 
mack, 260 Crittenden Blvd., Rochester, 
N.Y. 14620) 

2-6. Southwestern and Rocky Mountain 
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2-6. Southwestern and Rocky Mountain 
Div., AAAS, Flagstaff, Ariz. (M. G. An- 
derson, P.O. Box 97, University Park, 
N.M.) 

2-6. Arizona Acad. of Science, Flag- 
staff. (H. B. Whitehurst, Arizona State 
Univ., Tempe) 
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Get your copies of these factual reports 
from both large and small laboratories. 
Step-by-step glassware cleaning proce- 
dures and cost analysis are detailed by 
lab directors of companies whose 
names you'll, recognize. Read how they 
have employed C.R.C. Labwashers? 
to end glassware cleaning headaches. 
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2-6. Student American Medical Assoc., 
15th annual, Chicago, Ill. (SAMA, 333 
N. Michigan Ave., Chicago 60601) 

2-8. Stereochemistry, conf., Biirgen- 
stock, Switzerland. (A. Dreiding, Organ- 
isch-Chemisches Inst., Universitat Zurich, 
Ramistr. 76, Zurich 7, Switzerland) 

2-8. Endodontia, 3rd intern. symp., 
Barcelona, Spain. (J. N. Ferrero, Intern. 
Soc. of Endodontia, Via Layetana, Tapi- 
neria 10, 2? Barcelona 2) 

3-5. Automation Theory, congr., Paris, 
France. (Comite de la Theorie, Assoc. 
Frangaise de Regulation et d'Automatisme, 
19, rue Blanche, Paris 19?) 

3-5. Industrial Research Inst., Boca 
Raton, Fla. (The Institute, 100 Park Ave., 
New York 10017) 

3-5. Terrestrial Radioecology, symp., 
Richland, Wash. (F. P. Hungate, Biology 
Dept., Battelle Memorial Inst., Pacific 
Northwest Laboratory, Richland 99352) 

3-6. Microbiology, intern. congr., Par- 
ma, Italy. (The Congress, c/o Ente Pro- 
vinciale per il Turismo, Piazza Duomo 5, 
Parma) 

3-7. Industrial Hygiene, conf., Houston, 
Tex. (American Industrial Hygiene As- 
soc., 14125 Prevost, Detroit, Mich. 48227) 

3-7. Molecular Basis of Infectious 
Heredity, U.S.-Japan cooperative science 
program seminar, Honolulu, Hawaii. (Of- 
fice of Intern. Science Activities, National 
Science Foundation, Washington 25) 

3-7. Legal and Social Medicine, intern. 
French-language congr., Coimbra, Portu- 
gal. (L. A. Duarte-Santos, Inst. de Medi- 
cina Legal de Coimbra) 

3-7. American Psychiatric Assoc., 121st 
annual, New York, N.Y. (APA, 1700 
18th St., NW, Washington, D.C.) 

3-15. Psychotherapy Week, 15th, Lin- 
dau, Germany. (Secretary, Adalbert Stifter- 
Str. 31, Munich 27, Germany) 

3-18. Energy Policy in Developing 
Countries, seminar, Breau, France. (P. de 
Seynes, United Nations, New York, N.Y.) 

4-6. Genetics Soc. of Canada, annual, 
Banff, Alberta. (C. 0. Person, Dept. of 
Genetics, Univ. of Alberta, Edmonton) 

4-6. Society for Pediatric Research, 
Philadelphia, Pa. (W. B. Weil, Jr., J. H. 
Miller Health Center, Univ. of Florida, 
Gainesville) 

4-7. Rubber Chemistry and Technol- 
ogy, rubber chemistry div., American 
Chemical Soc., Miami Beach, Fla. (G. N. 
Vacca, Bell Telephone Laboratories, Mur- 
ray Hill, N.J.) 

4-7. Industrial Communications Assoc., 
18th annual conf., Pittsburgh, Pa. (H. C. 
Granger, Pittsburgh Plate Glass Co., Pitts- 
burgh 15222) 

4-21. World Health Assembly, 18th an- 
nual, Geneva, Switzerland. (WHO, Palais 
des Nations, Geneva) 

5. Association of American Physicians, 
annual, Atlantic City, N.J. (E. A. Stead, 
Jr., Duke Hospital, Durham, N.C.) 

5-7. Electronic Components, conf., 
Washington, D.C. (B. Schwartz, IBM 
Components Div., Poughkeepsie, N.Y. 
12602) 

5-7. American Assoc. of Genitourinary 
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4105 Live Oak, Dallas 21, Tex.) 
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10th symp., Clearwater, Fla. (J. E. Pippin, 
Sperry Microwave Electronics Co., Box 
1828, Clearwater) 
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StereoZoom? helps compile 

a new atlas of fishes 
This will be the first complete atlas of the early development stages of the 
bony fishes of the Chesapeake Bay area. The National Science Foundation 
awarded a grant to Mrs. Alice J. Mansueti to complete the project started by 
her husband, the late Dr. Romeo J. Mansueti, for the Chesapeake Biological 
Laboratory of the University of Maryland. 

Mrs. Mansueti makes her own illustrations of tiny eggs and larval stages of 
fish. Some of the eggs, from which drawings are made, are only 0.75mm in 
diameter. She uses the SteroZoom exclusively. Mrs. Mansueti says: "I have 
been illustrating the egg and larval stages of fish for approximately 10 years, 
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Write for new 1965 catalog 

Around the clock, coast to coast 
over 400 radiochemicals... 

nuclear services... 
radioactive sources 

T R A C E R L AB 
A DIVISION OF LABORATORY FOR ELECTRONICS, INC. 

WALTHAM 54, MASSACHUSETTS 

_ SOurces * Health Physics Services * Film Badge Service 
* Radioactive Waste Disposal * Bioassays 
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6t Reflector Telescope tUp to 576 Power Equatorial mount ai 
Stock No. 85,086-W-- ------ ----_ - ----- 

Remove Your Retaining Rings-Disassemble 
Lenses, Cameras, etc. 

ADJUSTABLE SPANNER WRENCH 
Made for U. S. Air Force-available at a fraction 
of Governmnent cost. A top grade, versatile tool that 
every instrument and camera repair man or just pla 
Adjustable for /Z2" to 12" dliameter retainina rinos C 
:;lt pa,fs ol puiItS to Ilt ail types ot siots ano noles. 3", o", ana 1iz main 
bars. All steel and nicely plated. The finest tool we have ever come across 
for this type of retaining ring work AND a real bargain at our low price. 
Stock No. 70,355-W ..................... ................ $12.50 Postpaid 

NOW! LEARN TO USE THE FANTASTIC TOOL OF TOMORROW! 
Measure . . . Check . . Solve . . . Study . . Create with 

MOIRE PATTERNS KIT 
COST-CUTTING, TIME-SAVING, SUPER ACCURATE RESULTS 

IN LIMITLESS APPLICATIONS 
Get the jump on competition. Here's a breakthrough in a new 

technology. Completely simplified. Thousands of tises for researchers, prod- 
uct designers, developers. Inexpensively measures one part in billion. 
Measures diffraction pattern movement produced by lasers; diffusion of 
molecules in solution or heat waves. Study liquid flow, stress lines, distor- 
tion of miietals. Obtain elastic moduli. Technically, moire patterns are 
predictable patterns created by superpositioning of one pattern over 
another. Using elements which include equi-spaced linear, logarithmetic 
and circular rulings, Dr. Gerald Oster, Brooklyn Polytechnic Inst., has 
developed a complete nsew basic scientific tool. Kit contains 8 basic pat- 
terns on both clear acetate in lantern slide size measuring 31/4" x 4" (.020" 
thick) aind white Kromekote 334" x 412" (.012' thick); (1) Coarse grating, 
(2) 65-line grating, (3) Logarithmic scale grating, (4) Radial lines, 5- 
degrees, (5) Equispaced circles, (6) Fresnel zone plate, (7) Sphere projec- 
tion, (8) Cylinder projection.; two pieces 3V4" x 4" 150-dot screen on film; 
20-mesh woven fiberglass screen 8" x 10V2"; copy of Dr. Oster's book, 
"The Science of Moir6 Patterns"-an atuthoritative introduction to the 
fascinating world of moire. STOCK NO. 70,719-W ............ $8.50 Ppd. 
STOCK NO. 60,464-W Same as above without book .............$6.50 Ppd. 
MOIRIRE PATTERN ACCESSORY KIT. For additional experiments. Con- 
tains balloon, calcite, two kinds of diffraction gratings, one-way mirror 
foil, polarizing materials, Ronchi rulings, assortment of lenses. 
STOCK NO. 60,487-W ............................................ $8.00 Ppd. 

STEREO MICROSCOPE 
0I iliii?lii , American Made-Terrific Buy! Years in development. Pre- 

cision American made. Used for checking, inspecting, small 
.~-. .:: ass:emhlv work. Uin ton 3" workinz cdistance. CIoear- &h,rn 

ot,.i-y~.-sitp aseoumuly cuagram. o2-page instruction DOOk 
systelul), prog'ramming, problems asid 15 experimesnts. 

--_---------------. $5.95 postpaid 
SHORT WAVE ULTRA-VIOLET LIGHT SOURCE. 

Small! Lightweight! Portable! Most Powerful at the Price! 
Newly developed for prospecting, mineral collecting, fluo- 
rescence denmonstrations, etc. Most powerful source of long 
and short wave ultra-violet light in one compact home-or- 
field unit! One source UV radiation with peak intensity 
of 2537 angstroms. Other source produices long wave JUV 
with peak intensity of 3660 angstroms. ITnit has rugged 
all-nmetal housing, special circuitry for battery conserva- 
tion, easy access for replacing tubes, extra large filters. 
Operates on house cutrrent or batteries. Lightweight, only 
1 lb. 5 oz. Compact 51/S" x 2" x 8,'/". Fully guaranteed. 
6 identifiedl mineral specimens included. 
Stock No. 70,259-W -- ..-- ..------$24.95 postpaid 

FrERY ADAPTER CASE Withl Adjustable Slhoulder Stran. 
Stock No. 70,260-W W 

WOODEN SOLID PUZZLES 
Stimuslate youtr ability to think and reason. Here is 
a fascinating assortment of wood puzzles providing 
hours of pleasture. Twelve different puzzles, animals 
and -geometric 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 tlhink and reason while having lots of ftun. Order yours non 
Stock No. 70,205-W ....................................... $3 
Order by stock No.-Check, M.O. or Open Account-Money-back 

Guarantee. Minimum Order on Open Account-$10. 
FREE! GIANT 148-PAGE CATALOG "W" 

Completely new, 1965 edition. New items, categories, il- 
lustrations. 148 easy-to-read pages packed with 100's of in- 
dustrial on-the-job helps . . . quality control aids. Many war 
surplus bargains. Imported instruments! Lenses, Prisms, Magni- 
fiers, Telescopes, Satellite Scopes, Microscopes, Binoculars, etc. 
For industry, research labs, hobbyists, experimenters. Write for 
free Cataloa "W". 

1'.00 Postpaid 
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5-7. Society for Experimental Stress 
Analysis, spring natl. meeting, Denver, 
Colo. (D. H. Fietz, 70 Kalamath St., 
Denver 4) 

5-8. Programmed Instruction, 3rd natl. 
conv., Philadelphia, Pa. (H. M. Shafer, 
Graduate School of Education, Univ. of 
Pennsylvania, Philadelphia 19104) 

5-8. Pulp and Paper Instrumentation, 
6th intern. symp., Instrument Soc. of 
America, Green Bay, Wis. (ISA, 530 
William Penn Place, Pittsburgh 19, Pa.) 

5-8. Virginia Acad. of Science, Rich- 
mond. (R. C. Berry, The Academy, P.O. 
Box 8203, Richmond) 

5-9. Laboratory Medicine, congr., Ger- 
man Soc. of Specialists for Diagnostic 
Laboratories, Bad Kissingen. (W. Albath, 
8700 Wurzburg, Katharinengasse 3, Ger- 
many) 

6-7. Conference of Biological Editors, 
Philadelphia, Pa. (R. E. Gordon, Dept. 
of Biology, Univ. of Notre Dame, Notre 
Dame, Ind.) 

6-7. Cellulose, 5th conf., State Univ. 
of New York, Syracuse. (Cellulose Re- 
search Inst., State Univ. College of Fores- 
try, Syracuse Univ., Syracuse 13210) 

6-7. Operations Research Soc. of Amer- 
ica, 27th natl., Boston, Mass. (J. H. En- 
gel, Operations Evaluation Group, Center 
for Naval Analysis, 1401 Wilson Blvd., 
Arlington, Va.) 

6-8. Society for American Archaeology, 
Univ. of Illinois, Urbana. (E. M. Davis, 
Dept. of Anthropology, Univ. of Texas, 
Austin 78712) 

6-8. Business Aircraft, conf., Soc. of 
Automotive Engineers, Wichita, Kan. (M. 
J. Gordon, Commercial Engineering Dept., 
Beech Aircraft Corp., Wichita) 

6-8. Human Factors in Electronics, 6th 
natl. symp., Inst. of Electrical and Elec- 
tronics Engineers, Boston, Mass. (J. 
Senders, Bolt, Beranek and Newman, Inc., 
50 Moulton St., Cambridge, Mass.) 

6-8. Kansas Acad. of Science, Kansas 
State Univ., Manhattan. (R. J. Robel, 
Dept. of Zoology, Kansas State Univ., 
Manhattan) 

6-8. Medical Women's Federation, an- 
nual, Cardiff, South Wales. (General Sec- 
retary, Tavistock House North, Tavistock 
Sq., London, W.C.1, England) 

6-8. American Pediatric Soc., Philadel- 
phia, Pa. (C. D. Cook, Yale Univ. Medi- 
cal School, New Haven, Conn.) 

6-8. Purification of Materials, conf., 
New York, N.Y. (Research Information 
Office, L. G. Hanscom Field, Bedford, 
Mass. 01731) 

7-8. Minnesota Acad. of Science, Gus- 
tavus Adolphus College, St. Peter. (P. R. 
O'Connor, School of Chemistry, Univ. of 
Minnesota, Minneapolis 55406) 

7-8. North Carolina Acad. of Science, 
Univ. of North Carolina, Chapel Hill. 
(J. A. Yarbrough, Meredith College, Ra- 
leigh, N.C.) 

7-8. North Dakota Acad. of Science, 
Grand Forks. (B. G. Gustafson, General 
Extension Div., Univ. of North Dakota, 
Grand Forks) 

7-9. Minerals, 10th annual symp., 

5-7. Society for Experimental Stress 
Analysis, spring natl. meeting, Denver, 
Colo. (D. H. Fietz, 70 Kalamath St., 
Denver 4) 

5-8. Programmed Instruction, 3rd natl. 
conv., Philadelphia, Pa. (H. M. Shafer, 
Graduate School of Education, Univ. of 
Pennsylvania, Philadelphia 19104) 

5-8. Pulp and Paper Instrumentation, 
6th intern. symp., Instrument Soc. of 
America, Green Bay, Wis. (ISA, 530 
William Penn Place, Pittsburgh 19, Pa.) 

5-8. Virginia Acad. of Science, Rich- 
mond. (R. C. Berry, The Academy, P.O. 
Box 8203, Richmond) 

5-9. Laboratory Medicine, congr., Ger- 
man Soc. of Specialists for Diagnostic 
Laboratories, Bad Kissingen. (W. Albath, 
8700 Wurzburg, Katharinengasse 3, Ger- 
many) 

6-7. Conference of Biological Editors, 
Philadelphia, Pa. (R. E. Gordon, Dept. 
of Biology, Univ. of Notre Dame, Notre 
Dame, Ind.) 

6-7. Cellulose, 5th conf., State Univ. 
of New York, Syracuse. (Cellulose Re- 
search Inst., State Univ. College of Fores- 
try, Syracuse Univ., Syracuse 13210) 

6-7. Operations Research Soc. of Amer- 
ica, 27th natl., Boston, Mass. (J. H. En- 
gel, Operations Evaluation Group, Center 
for Naval Analysis, 1401 Wilson Blvd., 
Arlington, Va.) 

6-8. Society for American Archaeology, 
Univ. of Illinois, Urbana. (E. M. Davis, 
Dept. of Anthropology, Univ. of Texas, 
Austin 78712) 

6-8. Business Aircraft, conf., Soc. of 
Automotive Engineers, Wichita, Kan. (M. 
J. Gordon, Commercial Engineering Dept., 
Beech Aircraft Corp., Wichita) 

6-8. Human Factors in Electronics, 6th 
natl. symp., Inst. of Electrical and Elec- 
tronics Engineers, Boston, Mass. (J. 
Senders, Bolt, Beranek and Newman, Inc., 
50 Moulton St., Cambridge, Mass.) 

6-8. Kansas Acad. of Science, Kansas 
State Univ., Manhattan. (R. J. Robel, 
Dept. of Zoology, Kansas State Univ., 
Manhattan) 

6-8. Medical Women's Federation, an- 
nual, Cardiff, South Wales. (General Sec- 
retary, Tavistock House North, Tavistock 
Sq., London, W.C.1, England) 

6-8. American Pediatric Soc., Philadel- 
phia, Pa. (C. D. Cook, Yale Univ. Medi- 
cal School, New Haven, Conn.) 

6-8. Purification of Materials, conf., 
New York, N.Y. (Research Information 
Office, L. G. Hanscom Field, Bedford, 
Mass. 01731) 

7-8. Minnesota Acad. of Science, Gus- 
tavus Adolphus College, St. Peter. (P. R. 
O'Connor, School of Chemistry, Univ. of 
Minnesota, Minneapolis 55406) 

7-8. North Carolina Acad. of Science, 
Univ. of North Carolina, Chapel Hill. 
(J. A. Yarbrough, Meredith College, Ra- 
leigh, N.C.) 

7-8. North Dakota Acad. of Science, 
Grand Forks. (B. G. Gustafson, General 
Extension Div., Univ. of North Dakota, 
Grand Forks) 

7-9. Minerals, 10th annual symp., 
Grand Junction, Colo. (R. G. Beverly, 
P.O. Box 28, Grand Junction) 

7-9. Wisconsin Acad. of Sciences, Arts 
and Letters, annual, Madison. (H. H. 
Clark, Dept. of English, Univ. of Wis- 
consin, Madison) 

9 APRIL 1965 

Grand Junction, Colo. (R. G. Beverly, 
P.O. Box 28, Grand Junction) 

7-9. Wisconsin Acad. of Sciences, Arts 
and Letters, annual, Madison. (H. H. 
Clark, Dept. of English, Univ. of Wis- 
consin, Madison) 

9 APRIL 1965 

Looking for your Best Buy 
in Life Insurance? 

tiaa announces... 

Life Insurance Rates 
Plus "QUANTITY SAVINGS" DIVIDENDS, which 
reflect the economy of issuing larger policies. 

For example, 

A 5O,OOO POLICY COSTS ONLY 98 
at age 30. Here's how:., 
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This is a plan of level premium Term insurance which provides its largest 
amount of protection initially, reducing by schedule each year over a 20- 
year period to recognize decreasing insurance needs. There are several 
other insurance periods, and Home Protection policies are available at all 
ages under 56. 

ARE YOU ELIGIBLE FOR TIAA? Yes, if you are employed by a college, university, 
private school, or other nonprofit educational or scientific institution that 
qualifies for TIAA eligibility. 

Send the coupon for the new Life Insurance Guide and a personal illustra- 
tion of TIAA policies for your age. TIAA is nonprofit and employs no agents. 
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$50,000 20-Year Home Protection Policy / " 
Age at Issue 25 30 $ 35 
Annual Premium (Payable only 16 Years) $134.00 $159.00 $206.50 
Cash Dividend End of First Year* 55.50 61.00 ; 70.50 

First Year Net Premium $ 78.50 $ 98.09/ $136.00 
*These dividends are based upon the 1965 dividend scale and are, of 
course, not guaranteed. 
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Sage Series 100 (illustrated) with Zeiss Plankton 
microscope. Incubator optional. From $6750 
Sage Series 300 From $3250 

If you are interested in taking high quality motion 
pictures through the microscope, see SAGE for the 
equipment that gets the best results-by far. 
SAGE Instruments offers two complete systems for this 
express purpose - systems in which microscope, cam- 
era, lighting, viewing, and vibration isolation are all 
compatible parts of a carefully engineered design. The 
exclusive SAGE Xenon flash (Series 100) freezes motion, 
and assures you of sharp, clear pictures that are in 
perfect register at the highest magnifications. 
Models within each series are available to fit every 
microscope. Send today for complete data. 
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7-13. Scientific Management, intern. 
committee, Indo-Pacific Council, 2nd re- 
gional conf., Tokyo, Japan. (Intern. Man- 
agement Assoc. of Japan, Seisanei Bldg., 
No. 18-5, 1-chome, Hachimandori, Dhi- 
buya-ku, Tokyo) 

8. Legal Essentials for Pharmaceutical 
Sales Staff, seminar, George Washington 
Univ., Washington, D.C. (Food Law Inst., 
205 E. 42 St., New York 10017) 

9-13. Electrochemical Soc., San Fran- 
cisco, Calif. (ES, 30 E. 42 St., New York 
10017) 

9-13. American Assoc. of Orthodon- 
tists, annual, Dallas, Tex. (J. E. Brophy, 
7477 Delmar Blvd., St. Louis, Mo. 63130) 

9-13. American Urological Assoc., New 
Orleans, La. (W. P. Didusch, 1'120 N. 
Charles St., Baltimore I, Md.) 

10-11. Passive Gravity-Gradient Stabi- 
lization, symp., Moffett Field, Calif. (B. 
Tinling, Theoretical Guidance and Con- 
trol Branch, NASA Ames Research Cen- 
ter, Moffett Field 94035) 

10-12. Aerospace Electronics, natl. 
conf., Dayton, Ohio. (Inst. of Electrical 
and Electronics Engineers, 1414 E. 3 St., 
Dayton 2) 

10-12. Canadian Nuclear Assoc., intern. 
conf., Quebec. (General Manager, CNA, 
19 Richmond St. W., Toronto, Ont.) 

10-12. Organic Crystals, intern. symp., 
Chicago, 11. (Secretary of the Sympo- 
sium, Univ. of Chicago, 5640 S. Ellis 
Ave., Chicago 60637) 

10-12. Quality Control, 1st Pan Amer- 
ican congr., Mexico, D.F. (E. R. Ott, c/o 
Statistics Center, Rutgers Univ., New 
Brunswick, N.J. 08903) 

10-13. National Geriatrics Soc., New 
York, N.Y. (W. Spigler, 1355 Cheltenham 
Ave., Philadelphia, Pa.) 

10-13. Southwestern Surgical Congr., 
17th annual, Hot Springs, Ark. (Central 
Office, 301 Pasteur Medical Bldg., Okla- 
homa City, Okla. 73103) 

10-14. Pulsed Neutron Research, Karls- 
ruhe, Germany. (J. H. Kane, Intern. 
Conferences Branch, U.S. Atomic Energy 
Commission, Washington, D.C. 20545) 

10-14. Specific Tumor Antigens, Suk- 
humi, Georgia, U.S.S.R. (Acad. of Med- 
ical Sciences of the U.S.S.R., 14, Sol- 
yanka, Moscow) 

10-21. Committee on Space Research, 
8th plenary meeting, Buenos Aires, Ar- 
gentina. (Secretariat, 55 Boulevard Male- 
sherbes, Paris 8", France) 

11-13. Vectorcardiography, intern. conf. 
New York, N.Y. (E. C. Meilman, Long 
Island Jewish Hospital, New Hyde Park, 
N.Y. 11040) 

11-14. Gas Chromatography, 5th symp., 
Berlin, Germany. (Unterkommission fur 
Gaschromatographie, Sektion Chemie, 
Deutsche Akademie der Wissenschaften 
zu Berlin, Permoserstr. 15, Leipzig 05, 
Germany) 

/2. Institution of Metallurgists, annual, 
London, England. (Institution, 4 Grosve- 
nor Gardens, London, S.W.1) 
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/2. Institution of Metallurgists, annual, 
London, England. (Institution, 4 Grosve- 
nor Gardens, London, S.W.1) 

12-13. Control of Water Quality, natl. 
forum, American Soc. for Testing 'and 
Materials, Philadelphia, Pa. (ASTM, 
Committee D-19 on Industrial Water, 
1916 Race St., Philadelphia 19103) 

12-24. Power Instrumentation, 8th 
natl. symp., New York, N.Y. (H. H. 
Johnson, 4 Irving PI., New York 10013) 

13. Society for Personnel Administra- 
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Klett Summerson 

Photoelectric Colorimeter 

ii ~ 
? .,. ~No. 800-3 

Test Tube 
Model 

KLETT COLONY MARKER and TALLY 

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

K/ct' MANUFACTURING CO., INC., 
179 East 87th Street, New York, 28, N.Y. 

clarilY! 
Instant inspection of animals at all times. 
That's one of the outstanding features of 
clear polycarbonate and acrylic cages made 
by Lab Cages. Not just visibility but brilliant 
clarity! And if you require opaque cages, 
disposable cages, restraining cages, feed- 
ers, water tubes or cage racks, Lab Cages 
assures you of the most up-dated line. Lab 
Cages is also exclusive sales agent for 
AB-SORB-DRI? animal bedding, produced 
by Michael Wood Products, Inc., Garfield, 
N. J. It's the all-wood bedding that has been 
tested and approved by major laboratories 
and breeding colonies across the country. 

Write for our new free catalog! 

lab oages, inc. 
P.O. Box 176, Kennet Square, Pa. 
Area code 215 444-5441 
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ACT/ON PHOTO OF A 
RY UNUSUAL LATHE 

Boring a 2-inch hole in a casting is an unusual task for a lathe. In 
this example, the job might strain an ordinary drill press, and it 
might pose a problem with some of the lighter styles of milling ma- 
chines. But here the bore is cut accurately and quickly on a new Maxi- 
mat, the most modern lathe in the world. This machine actually has 
two beds .. . one horizontal, and the other arranged perfectly vertical. 
On the Vertabed travels a second headstock complete with quill feed 
. .. thus the precision built into this tool room lathe bed is used to 
locate and feed work under the Vertabed. The combination of two 
machines in one gives you the advantage of a lot of performance in 
limited space, plus some very real time and cost saving economies. 
Write today for free literature: 

AMERICAN EDELSTAAL INC. (or) CANADIAN EDELSTAAL 
Dept. B-D5, 350 Broadway 47 Granger Ave. 
New York 10013 Scarborough, 

Ontario, Canada 

MAKE 
MOLECULES 

OH A 

Even though Unimat can turn, drill, mill and saw parts so small you 
need tweezers to handle them, making a molecule, actual size, is 
quite impossible. But molecule models are made in prototype by 
Science Teaching Aids Co., of Pell Lake, Wisconsin, who are famous 
for their DNA "working molecule model". 

Paul Dziulak, biologist (in photo) says, "Our work is very unusual. 
Our biological cell models are made of metals, hard plastics, epoxies. 
Nature seldom makes anything in true round, square or flat shapes. 
That's why we use Unimat in our design shop . . . because of its 
ability to tackle so many unusual jobs in machining, cutting, polish- 
ing impossible shapes." 

Isn't it time to put Unimat to work for you too? 
A special bulletin describing the Science Teaching Aids Co. shop, 

unusual Unimat applications and latest tech literature will be sent 
free on request. 

Write toaay to 

AMERICAN EDELSTAAL INC. 
Dept. BB-D5, 350 Broadway 
New York 10013 

(or) CANADIAN EDELSTAAL 
47 Granger Ave. 
Scarborough, 
Ontario, Canada 

Recorders 
Choice of one to six recording chan- 
nels, 12 fixed-speed or continuously 
variable speed chart drive, rectilinear 
or curvilinear ink writing. Operational 
simplicity of all E & M precision equip- 
ment permits immediate use by per- 
sonnel untrained in electronics. 

Transducers 
E & M provides Transducers for 
respiration-rate, depth; air flow; im- 

pedance pneumography; plethysmogra- 
phy, rheography; muscle pull-smooth, 
skeletal, cardiac; gut motility; pressure; 
blood pressure-direct and indirect; 
blood flow; circulation times; oxygen 
tension; pulse -rate, contour, velocity; 
electrocardiography; heart rates; heart 
sounds; electroencephalography; rheo- 
encephalography; glandular secretions; 
galvanic skin response; temperature; 
electromyography; and others. 

E & M INSTRUMENT CO., INC. 
Box 14013 * 6030 England Street * Houston, Texas 77021 

Instrumentation for Research and Education 

Send for 32 page, fully-illustrated catalog, #105. 
Circle "a" on readers' service card 

272 

E & M's Newest Pressure Transducer 
The Linear-CoreT5? Model P.1000 

The first in a wholly new series of force and pressure transducer 
;e-.. .1 avelet 4-<+-;inu -;rlo --re inl ttlno ;ri 

Indirect Blood Pressure From Lab 
Animals 25 to 1000 Grams 

Small Animal Study Unit with expanded series of 
inter changeable restraining cages for mice, rats, 
guinea pigs, and hamsters from 25 to 1000 grams. 
Comprised of a lucite base with built-in warming 
element for environmental temperature control, 
and clear plastic animal housings. Ideal for use 
with E & M ELECTROSPHYGMOGRAPH for indirect 
blood pressure and other physiological measure- 
ments. E & M Instrument Co., Inc., 6030 England 
Street, Houston, Texas 77021. 

Circle "c" on readers' service card 
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* Versatility 
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* Simplicity of operation 
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tion, 4th annual conf., Catholic Univ., 
Washington, D.C. (H. G. Vavra, SPA, 
1221 Connecticut Ave., NW, Washington, 
D.C.) 

13-14. American Inst. of Mining, 
Metallurgical, and Petroleum Engineers, 
New England regional conf., Hartford, 
Conn. (AIMMPE, 345 E. 47 St., New 
York 10007) 

13-14. Canadian Council of Profes- 
sional Engineers, annual, Charlottetown, 
Prince Edward Island. (CCPE, 116 Albert 
St., Ottawa 4, Ontario) 

13-14. Signal Transmission and Proc- 
essing, symp., New York, N.Y. (L. E. 
Franks, Bell Telephone Laboratories, 1600 
Osgood St., North Andover, Mass. 01845) 

13-15. American Inst. of Industrial 
Engineers, 16th annual, Chicago, Ill. (W. 
J. Jaffe, Dept. of Industrial Engineering, 
Newark College of Engineering, Newark, 
N.J. 07102) 

13-15. Powder Metallurgy, 3rd intern., 
Eisenach, East Germany. (Gesellschaft 
Deutscher Berg- und Hiittenleute, Wallstr. 
68, Berlin C.2, East Germany) 

13-19. Space Science, 6th intern. symp., 
Buenos Aires, Argentina. (COSPAR Sec- 
retariat, 55, Boulevard Malesherbes, Paris 
8?, France) 

14-15. Association of University Ra- 
diologists, annual, Seattle, Wash. (A. R. 
Margulis, AUR, Dept. of Radiology, 
Univ. of California Medical Center, San 
Francisco) 

16-19. American Inst. of Chemical 
Engineers, 56th natl., San Francisco, Calif. 
(A. E. Aronson, A. B. Dick Co., 5700 
W. Touhy Ave., Chicago 48) 

16-20. Institute of Food. Technologists, 
annual, Kansas City, Mo. (C. L. Wiley, 
Suite 1350, 170 W. Adams St., Chicago, 
Il1. 60603) 

16-21. Mass Spectrometry, 13th annual 
conf., St. Louis, Mo. (H. M. Rosenstock, 
Natl. Bureau of Standards, Washington, 
D.C. 20234) 

17-18. Canadian Aeronautics and Space 
Inst., annual, Vancouver, B.C. (H. C. 
Luttman, 77 Metcalfe St., Ottawa 4, Ont.) 

17-19. Application of Computing Meth- 
ods to Reactor Problems, conf., Argonne, 
II111. (B. J. Toppel, Reactor Physics Div., 
Argonne Natl. Laboratory, 9700 S. Cass 
Ave., Argonne) 

17-19. American College of Physicians, 
Far East session, Tokyo, Japan. (Session 
Coordinator ACP, USAF Hospital Tachi- 
kawa, APO 323, San Francisco, Calif.) 

17-21. American Soc. of Civil Engi- 
neers, Minneapolis, Minn. (W. H. Wisely, 
ASCE, 345 E. 47 St., New York 10017) 

17-21. Nondestructive Testing in Nu- 
clear Technology, symp., Bucharest, Ru- 
mania. (P. Ghelardoni, Div. of Scientific 
and Technical Information, Intern. Atomic 
Energy Agency, Karntner Ring 11, Vien- 
na 1, Austria) 

17-21. Society of Photographic Scien- 
tists and Engineers, annual conf., Cleve- 
land, Ohio. (W. E. Granshaw, Eastman 
Kodak Co., 4605 Mackall Rd., South 
Euclid 21, Ohio) 
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18-20. Power Sources, 20th conf., U.S. 
Army Electronics Research and Develop- 
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Now, a complete membrane filter* 
assembly . .. sterile and ready for 
instant use. It's the new Nalgene 
Filter . .. sterile . . . disposable ... 
inexpensive and ready to filter 
when you need it. One more out- 
standing, labor-saving product re- 
sulting from the continuing re- 
search of The Nalge Co., Inc. Ap- 
plicable for microbiological work 
in medical research, clinical labo- 
ratories, pharmaceutical manufac- 
turing and the food industry. This 
sterile disposable filter with mem- 
brane media can filter out ex- 
tremely small particles (0.22 to 
0.45 microns) and holds up to 
115mi. of filtrate. 

The Nalgene Filter sits on your 
shelf . sterile, packaged, com- 
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plete. If you do sterile filtrations, 
sterility testing or cold sterilization 
by filtration . . . it's instantly ready 
for use. 

Breakage problems are completely 
eliminated. There's no cleaning ... 
no preparation . . . no handling of 
membranes. You save hours of au- 
toclaving and more hours of cool- 
ing. Use it the instant you need it. 
It's so inexpensive, you can buy in 
quantity and dispose after use. For 
many applications, it's the lowest 
cost way to filter. The price is just 
$9.00 per shelf pack of 12! . . . 
with quantity discounts available. 
For complete information, write 
Dept. 21 16, The Nalge Co., Inc., 
Rochester, New York 14602. 

*Patent applied for 
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Leader in quality plastic labware since 1949 
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Visit our Booth No. T2 at the FASEB Show, Atlantic City, April 10-14 
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l Chemically Inert a Highly Flex- 
ible U Standard Diameters Avail- 
able: %64" to 4'" Custom Sizes 
& Colors Quoted Upon Request 
N Consistent Properties . . . from 
Laboratory Experiments to Full 
Scale Production N Nationally 
Distributed 
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Available D Prices LO 
Samples O Name of 
Nearest Distributor 

THERMOPLASTIC 
PROCESSES, INC. 
VALLEY ROAD * STIRLING, N. J. 

(201) Mltlington 7-1000 * (607) COrtland 7-6220 
TWX - 201-647-4390 
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(H. W. Schwarz, PSD, Fort Monmouth, 
N.J. 07703) 

18-20. Telemetering, intern. conf., 
Washington, D.C. (J. D. Cates, ITC/ 
USA/65, White Sands Missile Range, 
N.M.) 

19. Memorial Hospital of Long Beach, 
symp., Long Beach, Calif. (G. X. Trimble, 
Memorial Hospital, 2801 Atlantic Ave., 
Long Beach 90801) 

19-21. Atherosclerosis, Czechoslovak- 
Italian symp., Prague, Czechoslovakia. (T. 
Zemplenyi, Thomayerova nemocnice, 
Prague-Krc, Czechoslovakia) 

19-21. Computer Applications, power 
industry conf., Clearwater, Fla. (G. W. 
Stagg, American Electric Power Service 
Corp., 2 Broadway, New York 10008) 

19-21. Gamete Transport, Fertilization, 
and Preimplantation Mechanisms, conf., 
Vanderbilt Univ., Nashville, Tenn. (Dept. 
of Obstetrics and Gynecology, Vander- 
bilt Univ. School of Medicine, Nashville 
37203) 

19-21. Mathematical and Quantitative 
Linguistics, intern. conf., New York, N.Y. 
(Y. Gentilhomme, 11, rue Linne, Paris 
5e, France) 

19-22. Society of Technical Writers and 
Publishers, 12th annual conv., New York, 
N.Y. (H. Adler, Data Communication, 
Inc., 404 Park Ave. South, New York 
1001_6) 

19-22. Southern Textile Research conf., 
5th annual, Hildon Head Island, S.C. 
(W. H. Martin, Inst. of Textile Technol- 
ogy, Charlottesville, Va.) 

20. Institution of Mining and Metal- 
lurgy, annual, London, England. (The 
Institution, 44 Portland PI., London, W.1) 

20-21. Chemical Engineering, conf., 
Sydney, Australia. (Secretary, Inst. of En- 
gineers, Australia, Science House, Glou- 
cester and Essex St., Sydney) 

20-21. Electrical Conduction at Low 
Temperatures, European symp., London, 
England. (Administration Assistant, Inst. 
of Physics and the Physical Soc., 47 Bel- 
grave Sq., London, S.W. 1) 

20-21. Fiber Soc., Atlanta, Ga. (L. 
Rebenfeld, Box 625, Princeton, N.J.) 

20-21. Medical Diagnostic Applications 
of Ultrasound, conf., Pittsburgh, Pa. (C. 
Moses, Univ. of Pittsburgh School of 
Medicine, Pittsburgh 15213) 

20-22. American Cleft Palate Assoc., 
annual, New York, N.Y. (C. 0. Wells, 
Parker Hall, Columbia, Mo.) 

20-22. Diabetology, Paris, France. (M. 
Rathery, Hotel-Dieu, 1, PI. du Parvis 
Notre-Dame, Paris 4') 

20-22. American Gynecological Soc., 
New York, N.Y. (C. J. Lund, 260 Crit- 
tenden Blvd., Rochester 20, N.Y.) 

20-25. Intersexuality in Fishes, Sara- 
sota, Fla. (E. Clark, Cape Haze Marine 
Laboratory, 9501 Blind Pass Rd., Sara- 
sota) 

21-22. Surface Physics, 3rd annual 
symp., Pullman, Wash. (E. E. Donaldson, 
Dept. of Physics, Washington State Univ., 
Pullman) 

21-22. Women of Science, symp., Ben- 
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Just Published 

HUMAN DENTITION 
BEFORE BIRTH 

By Bertram S. Kraus, Ph.D., Director, Cleft 
Palate Research Center and Professor of An- 
thropology, University of Pittsburgh; and Ronald 
E. Jordan, D.D.S., Research Associate, Cleft 
Palate Research Center and Asst. Professor of 
Operative Dentistry, University of Pittsburgh. Ap- 
proximately 200 pages, 7" x 10". 128 Figures, 1 
in Color. 

This new 1965 book graphically illustrates the 
morphogenesis of human primary dentition 
with superb photographs of actual specimens. 
Written in the expectation that a detailed 
morphogenetic study of the human primary 
molars might throw much needed light on the 
potential role of the dentition in the study of 
evolution and biologic and genetic relation- 
ships, the book offers step-by-step documenta- 
tion of their development. The mandibular 
and maxillary first and second primary 
molars, and the anterior teeth and permanent 
molars are covered in terms of morphology of 
the final crown, development before calcifica- 
tion, onset of calcification, and status at birth. 
Based upon macroscopic examination of hun- 
dreds of human fetuses, the book concludes 
with discussions on Sequence, Pattern and 
Rates of Growth; Comparative Odontology 
and Odontogenesis, Evolution, and Racial Dif- 
ferences; and Genetics and the Dentition. For 
dental anatomists, anthropologists, paleontol- 
ogists and zoologists. 

"Highly Recommended" 

KINESIOLOGY & 
APPLIED ANATOMY 

The Science of Human Movement 

By Philip J. Rasch, Ph.D., Naval Medical Field 
Research Laboratory, Camp Jejeune, N.C.; and 
Roger K. Burke, Ph.D., Occidental College, Los 
Angeles, California. 503 Pages, 231 Illustrations, 
18 in Color. 20 Tables. $7.50. 

This text provides scientific analysis of human 
movement by describing the structure and 
function of the skeleton, joints, muscles and 
allied tissues; by delineating in detail the in- 
dividual and coordinated actions of muscles; 
by surveying muscle physiology and neurol- 
ogy; and by developing mechanical analyses 
of human movement. The authors represent 
both fields of physical medicine and physical 
education, and their collaboration has pro- 
duced "a remarkably excellent book . . . 
which emphasizes much more than is common 
in many textbooks." Special attention is paid 
to how exercises are performed, how they 
react on the body, their relationship to body 
development, and how to prevent and relieve 
certain defects and deformities. Specific ap- 
plications are made to physical growth and 
development, postural control and body 
mechanics, sports performance, prevention of 
trauma, and performances of daily activities. 
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in Color. 

This new 1965 book graphically illustrates the 
morphogenesis of human primary dentition 
with superb photographs of actual specimens. 
Written in the expectation that a detailed 
morphogenetic study of the human primary 
molars might throw much needed light on the 
potential role of the dentition in the study of 
evolution and biologic and genetic relation- 
ships, the book offers step-by-step documenta- 
tion of their development. The mandibular 
and maxillary first and second primary 
molars, and the anterior teeth and permanent 
molars are covered in terms of morphology of 
the final crown, development before calcifica- 
tion, onset of calcification, and status at birth. 
Based upon macroscopic examination of hun- 
dreds of human fetuses, the book concludes 
with discussions on Sequence, Pattern and 
Rates of Growth; Comparative Odontology 
and Odontogenesis, Evolution, and Racial Dif- 
ferences; and Genetics and the Dentition. For 
dental anatomists, anthropologists, paleontol- 
ogists and zoologists. 

"Highly Recommended" 

KINESIOLOGY & 
APPLIED ANATOMY 

The Science of Human Movement 

By Philip J. Rasch, Ph.D., Naval Medical Field 
Research Laboratory, Camp Jejeune, N.C.; and 
Roger K. Burke, Ph.D., Occidental College, Los 
Angeles, California. 503 Pages, 231 Illustrations, 
18 in Color. 20 Tables. $7.50. 

This text provides scientific analysis of human 
movement by describing the structure and 
function of the skeleton, joints, muscles and 
allied tissues; by delineating in detail the in- 
dividual and coordinated actions of muscles; 
by surveying muscle physiology and neurol- 
ogy; and by developing mechanical analyses 
of human movement. The authors represent 
both fields of physical medicine and physical 
education, and their collaboration has pro- 
duced "a remarkably excellent book . . . 
which emphasizes much more than is common 
in many textbooks." Special attention is paid 
to how exercises are performed, how they 
react on the body, their relationship to body 
development, and how to prevent and relieve 
certain defects and deformities. Specific ap- 
plications are made to physical growth and 
development, postural control and body 
mechanics, sports performance, prevention of 
trauma, and performances of daily activities. 

LEA & FEBIGER 
Washington Sq. Phila., Pa. 19106 

SCIENCE, VOL. 148 

LEA & FEBIGER 
Washington Sq. Phila., Pa. 19106 

SCIENCE, VOL. 148 



23-24. American Laryngological Assoc., 
annual, Colorado Springs, Colo. (L. G. 
Richards, 12 Clovelly Rd., Wellesley Hills 
82, Mass.) 

23-26. Administrative Management 
Soc., 46th intern. conf., Minneapolis, 
Minn. (R. C. Walter, 32 W. 40 St., New 
York 10018) 

23-26. Radiation Research, 13th an- 
nual, Philadelphia, Pa. (A. C. Upton, Bi- 
ology Div., Oak Ridge Natl. Laboratory, 
Oak Ridge, Tenn.) 

23-26. Social Medicine, intern. conf., 
Berlin, Germany. (Secretariat, Deutsche 
Gesellschaft fur Sozialmedizin, Alster- 
glacis 3, Hamburg 13, Germany) 

24-26. Hygiene and Preventive Medi- 
cine, 4th intern. congr., Vienna, Austria. 
(Vienna Academy of Medicine, Alserstr. 
4, Vienna 9) 

24-26. Standardization of Pharmaceu- 
tical Preparations, 2nd intern. congr., 
Leipzig, East Germany. (J. Richter, 
Deutsches Inst. fuir Arzneimittelwesen, 
Grosse Seestr. 4, Berlin-Weissensee, East 
Germany) 

24-27. Thyroid, 5th intern. conf., Rome, 
Italy. (T. Winship, American Thyroid 
Assoc., 110 Irving St., NW, Washington, 
D.C. 20010) 

24-28. Australian Inst. of Metals, an- 
nual conf., Brisbane. (Secretary, AIM, 
P.O. Box 107, North Quay, Brisbane) 

24-28. International Planned Parent- 
hood Federation, Western Pacific regional 
conf., Seoul, Korea. (T. Katagiri, IPPF 
Western Pacific Regional Office, No. 2, 
1-chome, Sadohara-cho, Ichigaya, Shin- 
juku, Tokyo, Japan) 

24-28. Radioisotope Sample Measure- 
ment Techniques in Medicine and Biology, 
intern. symp., Vienna, Austria. (J. H. 
Kane, Intern. Conferences Branch, Div. 
of Special Projects, U.S. Atomic Energy 
Commission, Washington, D.C. 20545) 

24-29. International Federation for 
Information Processing, congr., New 
York, N.Y. (AFIP, 345 E. 47 St., New 
York 10017) 

24-1. Cloud Physics, intern. conf., To- 
kyo and Sapporo, Japan. (H. Hatakeyama, 
Japan Meteorological Agency, Otemachi 
Chiyoda-ku, Tokyo) 

25. American Iron and Steel Inst., an- 
nual, New York, N.Y. (G. S. Rose, 150 
E. 42 St., New York 10017) 

25-26. American Otological Soc., Col- 
orado Springs, Colo. (J. A. Moore, 525 
E. 68 St., New York 10021) 

25-27. Armed Forces Communications 
and Electronics Assoc., 19th annual conv., 
Washington, D.C. (AFCEA, 1725 Eye St., 
NW, Washington 20006) 

25-27. American Astronautical Soc./ 
Aerospace Electrical Soc., Space Elec- 
tronics symp., Los Angeles, Calif. (L. T. 
Isaacs, Douglas Aircraft Corp., Long 
Beach, Calif.) 

25-28. American Assoc. for Contami- 
nation Control, 4th annual, Miami Beach, 
Fla. (W. T. Maloney, AACC, 6 Beacon 
St., Boston, Mass. 02108) 

25-29. Structure and Control of the 
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Melanocyte, conf., Sofia, Bulgaria. (N. 
Anchev, c/o Oncological Inst., Sofia) 

25-29. American Assoc. on Mental De- 
ficiency, 89th annual, Miami Beach, Fla. 
(J. E. Horner, AAMD, Oregon Fairview 
Home, 2250 Strong Rd., SE, Salem, Ore.) 

26-28. Canadian Botanical Assoc., 
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Anchev, c/o Oncological Inst., Sofia) 
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Four Aces! 
Super-Mixers that are 

winners in any lab! 

The finest mixers anyone could 
ask for. Smooth, fast, efficient 

... always ready for action. 
They love it... and so 

will you. You'll find one just 
right to fit your need.. . 

most labs use several! 

New MICRO-MIXER 
Starts instantly . . . stops 
automatically! Exclusive 

Redi-Touch switch, that's why! 
For micro tubes, vials and other 

small volume solutions. 
Provides smooth mixing which 

you can vary by the angle and 
pressure you apply when 

holding the tube oni the head. 
' Cat. No. 1298 .......... $39.50 

Improved SUPER-MIXER 
Exclusive, variable mixing control 

* *.. from mild to moderate or 
violent mixing. Continuous 
or intermittent action with 

Touch-Plate switch. Stirs, agitates, 
mixes in seconds. The easiest, 

smoothest operating mixer 
you ever saw. Handles tubes, 

flasks anid other containers. 
Cat. No. 1290... ........ $59.50 

New SUPER-MIXER 
with test tube clamp 

Wewve added an adjustable support 
rod and Alumaloy clamp to the 
standard Super-Mixer. Makes a 

po)ular product better than 
ever. Permits you to mix test 

tube solutions for extended 
periods without attention. 

Smnootli variable mixing control 
and exclusive "Squaroid" 

mixing head. 
Cat. No. 1292 ......... $79.50 

New DUAL SUPER-MIXER 
Two, independent motors . . . two, 

stepless mixing controls . . 
two, exclusive Tri-Grip "45" 

Alumaloy clamps. Mixes test tube 
solutions for prolonged 

periods with reproducible speeds. 
Handles 2 different mixing 

speeds simultaneously! 
Cat. No. 1295 . ............$149.50 

Write for Bulletins and name 
of nearest dealer 

Four Aces! 
Super-Mixers that are 

winners in any lab! 

The finest mixers anyone could 
ask for. Smooth, fast, efficient 

... always ready for action. 
They love it... and so 

will you. You'll find one just 
right to fit your need.. . 

most labs use several! 

New MICRO-MIXER 
Starts instantly . . . stops 
automatically! Exclusive 

Redi-Touch switch, that's why! 
For micro tubes, vials and other 

small volume solutions. 
Provides smooth mixing which 

you can vary by the angle and 
pressure you apply when 

holding the tube oni the head. 
' Cat. No. 1298 .......... $39.50 

Improved SUPER-MIXER 
Exclusive, variable mixing control 

* *.. from mild to moderate or 
violent mixing. Continuous 
or intermittent action with 

Touch-Plate switch. Stirs, agitates, 
mixes in seconds. The easiest, 

smoothest operating mixer 
you ever saw. Handles tubes, 

flasks anid other containers. 
Cat. No. 1290... ........ $59.50 

New SUPER-MIXER 
with test tube clamp 

Wewve added an adjustable support 
rod and Alumaloy clamp to the 
standard Super-Mixer. Makes a 

po)ular product better than 
ever. Permits you to mix test 

tube solutions for extended 
periods without attention. 

Smnootli variable mixing control 
and exclusive "Squaroid" 

mixing head. 
Cat. No. 1292 ......... $79.50 

New DUAL SUPER-MIXER 
Two, independent motors . . . two, 

stepless mixing controls . . 
two, exclusive Tri-Grip "45" 

Alumaloy clamps. Mixes test tube 
solutions for prolonged 

periods with reproducible speeds. 
Handles 2 different mixing 

speeds simultaneously! 
Cat. No. 1295 . ............$149.50 

Write for Bulletins and name 
of nearest dealer 

9 APRIL 1965 9 APRIL 1965 

_. so. X^98 
Ica.t 
_. so. X^98 
Ica.t 

275 275 



If you designed a 

suspension culture incubator,., 

If you designed a 

suspension culture incubator,., 

...wouldn't you try to include 

all the features this one has? 

...wouldn't you try to include 

all the features this one has? 

We think the new Precision Full View Culture Incubator is designed just 
the way you would want it. Compact, portable... combines precisely 
controlled incubation, mixing and gassing facilities in one versatile unit. 
Provides the optimum environment for culture growth in suspension sys- 
tems. Gives you the ultimate in temperature uniformity... ?0.01?C in 
spinner flask media... attained by unique solid state temperature control 
and special heated air flow system. You can grow cells in relatively large 
volume since eight stirring stations are provided for spinner flask sizes 
up to 1,000 ml. The gassing system has eight flow meters (10/40 cc/min.) 
so spinner flasks can be gassed individually at varying rates. Full view 
plastic housing permits observation of culture flasks at all times without 
disturbing chamber equilibrium. These, and a lot of other important fea- 
tures, should be just what you need! To learn more about them, consult 
your Precision Distributor or write us for Bulletin No. 313. 

Since 1920 * The finest in Quality Laboratory Apparatus 

737 WSCIENTIFIC CO. 

$737 W. Cortland Street, Chicago, Illinois 60647 
Local Offices: New York * Chicago * Los Angeles 

We think the new Precision Full View Culture Incubator is designed just 
the way you would want it. Compact, portable... combines precisely 
controlled incubation, mixing and gassing facilities in one versatile unit. 
Provides the optimum environment for culture growth in suspension sys- 
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spinner flask media... attained by unique solid state temperature control 
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737 WSCIENTIFIC CO. 

$737 W. Cortland Street, Chicago, Illinois 60647 
Local Offices: New York * Chicago * Los Angeles 
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Carleton University, Ottawa, Ont. (R. L. 
Taylor, Plant Research Inst., C.E.F., Ot- 
tawa, Canada) 

26-28. Cineradiography, 3rd symp., 
Antwerp, Belgium. (S. Masy, Steenweg 
op Waver 256, Heverle, Belgium) 

26-28. Peaceful Uses of Space, 5th 
natl. conf., St. Louis, Mo. (G. W. Fergu- 
son, Fleishman-Hillard, Inc., 407 N. 8 
St., St. Louis 631.01) 

26-28. Analysis Instrumentation and 
Chemical and Petroleum Instrumentation, 
1st ISA intern. symp., Montreal, Quebec, 
Canada. (E. J. Minnar, ISA, 530 William 
Penn PI., Pittsburgh, Pa. 16219) 

26-29. Biological Characterization of 
Human Tumors, intern. symp., Abbaye 
de Royaumont, France. (W. Davis, c/o 
Chester Beatty Research Inst., Fulham 
Rd., London, S.W.3, England) 

26-29. Electrochemical Aspects of 
Molecular Biology, symp., Jena, East 
Germany. (H. Berg, Inst. fir Mikro- 
biologie und Experimentelle Therapie, 
Deutsche Akademie der Wissenschaften 
zu Berlin, Beuthenbergstr. 11, Jena) 

27-29. American Gastroenterological 
Assoc., Montreal, Quebec, Canada. (D. 
Cayer, 2240 Cloverdale Ave., Winston- 
Salem, N.C.) 

27-29. American Ophthalmological 
Soc., Hot Springs, Va. (S. D. McPherson, 
Jr., 1110 W. Main St., Durham, N.C.) 

27-29. American Assoc. of Physical 
Anthropologists, annual, Pennsylvania 
State Univ., University Park. (F. E. John- 
ston, Dept. of Anthropology, Univ. of 
Pennsylvania, Philadelphia 4) 

27-30. Neuro-Ophthalmology and Neu- 
rogenetics, intern. congr., Albi, France. 
(M. Amalric, Congres Intern. de Neuro- 
Ophthalmologie et Neuro-Genetique, B.P. 
79, Albi, Tarn, France) 

27-30. German Bunsen Soc. for Phys- 
ical Chemistry, 64th general assembly, 
Innsbruck, Austria. (Deutsche Bunsen- 
Gesellschaft fur Physikalische Chemie, 
Varrentrappstr. 40-42, 6 Frankfurt am 
Main, Germany) 

27-11. World Meteorological Organiza- 
tion, 17th executive committee session, 
Geneva, Switzerland. (WM'O, 41 avenue 
Giuseppe Motta, Geneva) 

28-1. Canadian Assoc. of Geographers, 
annual, Vancouver, B.C. (Local Arrange- 
ments Committee, Dept. of Geography, 
Univ. of British Columbia, Vancouver 8) 

30-2. Recent Advances in Adrenal 
Steroid Metabolism, symp., Montreal, 
Quebec, Canada. (Chemical Inst. of Can- 
ada, 48 Rideau St., Ottawa 2) 

30-2. Canadian Dental Assoc., conv., 
Quebec. (L. Bernier, 1024, avenue des 
Erables, Quebec) 

30-2. American Thoracic Soc., Chicago, 
Ill. (F. W. Webster, 1790 Broadway, 
New York 10019) 

30-2. National Tuberculosis Assoc., 
Chicago, Ill. (S. Wicker, 1790 Broadway, 
New York 10019) 

30-3. Medical Library Assoc., annual, 
Philadelphia, Pa. (MLA, 919 N. Michi- 
gan Ave., Chicago 11, Ill.) 

31-2. Chemical Inst. of Canada, 48th 
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Royal Ontario Museum, Univ. of Toronto, 
100 Queen's Park, Toronto 5) 
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Blackstone Raises the Power Limit... 
Broadens the Versatility of Ultrasonics 

in the Laboratory with... 
1 A New Series of Probes Providing up to 1 Kw. 

output for Cell Disruption, Dispersion, Fluidization, 
Disintegration, Cleaning and Emulsification. 

Since 1960, laboratory demand for 
Blackstone Ultrasonic Probes has 
grown daily. Now, Blackstone intro- 
duces a new series of probes with 
a tremendous increase in power 

~~| / . .... ranging from 120 to 1000 watts out- 
put. This widens the research and 

| :i / production potential in the disrup- 
'"''~ / tion of even such difficult cells as 

_ J __?~~~~ ~yeast and spores. 
To accomplish this there is a wide 

E variety of accessories ranging from various size tips to sealed 
processing chambers and cups with cooling arrangements, for 
processing pathogenic and non-pathogenic organisms, by batch 

or continuous flow. 
Blackstone probes are noted for their ruggedness. The patented magneto- 
strictive transducers are practically indestructible. All accessories are 316 
stainless steel and may be autoclaved. Operation is at 20KC range and 
requires no sound shielding. 
Blackstone probes are portable, and are provided with support stands and 
clamps for operation in any position. 

If you will write to us outlining your requirements, we will be happy 
to suggest a suitable probe and accessories; our reply will include 
full details on this new BP-Series of probes. 

2 Six New Sizes of Bench-Type Heated Tank Ultrasonic Cleaners 

The new "HT" Series of 
cleaners brings a new de- 
gree of selectivity to lab- 
oratory and production 
cleaning. The right combi- 
nation of tank size, power 

output, solvent or detergent, and temperature can meet most cleaning 
needs. Both power output and temperature can be controlled (exclusive 
with Blackstone) to achieve maximum cleaning efficiency without affecting 
the part to be cleaned. 
These new cleaners include high-efficiency lead zirconate titanate trans- 
ducers, metallurgically joined to the tank for long, maintenance-free life; 
new compact, solid-state generators; power control from 0 to 100%; 
uniform cavitation; and round-corner stainless steel tanks and housings 
for easy cleaning. 
The "HT" Series is available in tank capacity to 11 gallons and generators 
to 1 Kw. output. 

Your inquiry, covering type of contaminants and size of parts to be 
cleaned, is invited; we will include complete data on the HT-Cleaner 
Series in our reply. 

2 A Low-Cost Batch or Continuous-Flow Cell Disruptor 
For routine studies involving cell 
disruption, Blackstone recommends 
the U-20. It provides temperature 
maintenance during processing, is 
completely autoclavable and is sim- 
ple to operate. 

The stainless steel chamber will accept samples up to 150 ml. with a 
recommended loading of 45 to 70 ml. A 20% suspension of E. Coli 
requires 12 minute treatment to achieve 98% cell disruption. 

A great variety of conditions may be encountered in continuous cell 
disruption; a brief description of your research problem would be 
helpful to us in recommending your use of the U-20 equipment. 

BLACKSTONE ULTRASONICS, INC. 
N4r 600 Howard Street * Sheffield, Pennsylvania 
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The Carl Zeiss Spectrophotometer PMQ 11 

For ultraviolet, visible and near infrared measurements 
from 185 mu to 2500 mjx. Outstanding features include: 
* Building block system. 
* High-quality Littrow-type monochromator with built- 

in chopper diaphragm. 
Unique friction-free construction of slit mechanism. 
High-precision wavelength and wave number scales 
projected on ground-glass screens for parallax-free 
reading. 

* Indicator unit equipped with AC amplification. 
Projected transmittance and absorbance scales for 
parallax-free reading. 
Adjustable 3-step damping device. 

Connections provided for 5 or 10mV recorder. 
B Deuterium and tungsten light sources combined in 

one housing. 
* Line-operated stabilized power supply. 
* Supplementary attachments: Automatic 100-point 

(zero density) adjustment device; motor drive for 
wavelength scale; TE-converter; accessories for re- 
flectance, chromatogram, fluorescence and flame 
measurements; heatable, low-temperature and mi- 
crocell holders; stirring and titration devices. 

Write Dept. SC for further details or visit our showroom 
for a demonstration. 

Complete service facilities available. 
Visit the Carl Zeiss Exhibit-Booth G 6-9, convention 
hall at the meeting of the Federation of American 
Societies for Experimental Biology, Atlantic City, N.J., 
April 10-14. 

CARL ZEISS, INC. The Great Name in Optics 
444 Fifth Avenue, New York, N. Y. 10018 
ATLANTA. CHICAGO. LOS ANGELES, SAN FRANCISCO, SEATTLE, WASHINGTON IN CANADA: TORONTO, MONTREAL, WINNIPEG, VANCOUVER 



New Products 

Reichert dark-field condenser, an 
oil-immersion cardioid condenser for 
fluorescence microscopy and the 
antigen-antibody technique, produces 
brilliant dark-field images. The cone- 
shaped light-bundle emitted has a 
numerical aperture ranging from 1.18 
to 1.42, resulting in increased image 
brightness and greater resolution. Un- 
der binocular observation with a mul- 
tilens, plane, achromatic objective 
100/1.25, with iris and 10X eyepiece, 
the condenser is claimed to provide 
completely adequate image brightness. 
Increased light transmission reduces 
exposure periods in photomicrography 
-a significant factor for the fluores- 
cent antigen-antibody technique. The 
reduced diameter of the condenser 
front minimizes oil adhesion and re- 
sultant disturbance of specimens. Cir- 
cular groove prevents oil overflow. For 
use with object slides up to 1.3 mm 
thick. Supplied with or without cen- 
tering device for use with microscopes 
without adjustable substage.-D.J.P. 
(William J. Hacker & Co., Inc., P.O. 
Box 646, West Caldwell, N.J. 07007) 

Circle 1 on Readers' Service card 

Thyroid phantom, simulating the 
thyroid gland and neck, for providing 
an anatomically correct object for 
isotope scanning. Apart from use with 
isotope scanners and scintillation cam- 
eras, authenticity makes it valuable in 
demonstrating and illustrating the 
physiology of the neck structure and 
thyroid gland. Model 1709 contains 
AEC license-exempt quantities of 9.5 

/ic barium-133 and 0.5 /,c cesium-137 
uniformly distributed throughout the 

The material in this section is prepared by 
Denis J. Prager (D.J.P.), Laboratory of Tech- 
nical Development, National Heart Institute, 
Bethesda 14, Md. (medical electronics and bio- 
medical laboratory equipment). 

The information reported here is obtained 
from manufacturers and from other sources 
considered to be reliable. Neither Science nor 
the writer assumes responsibility for the accu- 
racy of the information. A Readers' Service card 
for use in mailing inquiries concerning the items 
listed is included on pages 147 and 281. Circle 
the department number of the item in which you 
are interested on this card. 
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gland replica except for a l/2-inch arti- 
fact in one lobe for simulating a cold 
spot. Structure embedded in plastic, 
with a rounded front surface; the 
plastic approximates the gamma-ray 
scattering qualities of the neck. A 
plaque, indicating serial number, date 
of loading, and activity is embedded 
in the base for permanent reference. 
Dimensions: 4.5 by 6 by 4 inches deep 
(11 by 15 by 10 cm).-D.J.P. Nu- 
clear-Chicago Corp., 359 E. Howard 
Ave., Des Plaines, Ill.) 

Circle 2 on Readers' Service card 

Baseline drift corrector, Aerograph 
model 450, for the automatic correc- 
tion of gas-chromatographic baseline 
drift; increases baseline stability and 
usable column temperature for both 
single- and dual-column instruments, 
and permits accurate integration of 
peaks. A miniature analog computer 
with logic, memory, and integrating cir- 
cuits, the instrument maintains a stable 
baseline and distinguishes random drift 
from true chromatographic peaks. It 
senses positive and negative drift and 
distinguishes between short-term noise, 
drift, and peaks, between peak shoulders 
and shifted baseline, and between valleys 
of unresolved peaks and baseline. Con- 
nected between chromatograph and re- 
corder, the instrument has three basic 
circuits: the slope detector, the logic, 
and the corrector. The first measures 
positive or negative slopes and signals 
the logic circuit when the slope ex- 
ceeds a preset value. The logic circuit 
determines when a peak is emerging 
and generates switching signals for the 
corrector circuit. The corrector circuit 
maintains the baseline at zero when no 
peak is emerging, corrects the baseline 
during a peak (if desired), and returns 
the baseline to zero after the peak. 
Two modes of operation: In the "flat 
corrected" mode, the emergence of a 
peak stops baseline correction, so that 
peak and baseline drift are recorded to- 
gether; at the end of the peak, the unit 
re-zeros the baseline. In the "slope- 

corrected" mode, a correction for base- 
line drift is made while the peak is 
emerging; this correction is made on 
the basis of an average baseline drift 
which is stored in the memory and re- 
called when a peak begins; a "damping" 
control permits selection of the time 
interval over which this average drift 
is computed and stored. The "peak- 
sensitivity" control determines what 
rate of slope is defined as a peak; lesser 
slopes are corrected to a stable base- 
line. Correction-delay time can be set 
to prevent re-zeroing the recorder pen 
during the valley between "rabbit ears," 
flat shoulders, and extended flat peaks. 
Noise-rejection control permits use 
with baseline noise as high as 4 per- 
cent of full scale without triggering the 
slope detector. A reliable means of 
correcting for baseline drift is in great 
demand in the field of chromatography. 
This instrument appears to be a clever, 
sophisticated approach to the solution 
of the problem; it incorporates up-to- 
date methods and concepts and is 
reasonably priced. Dimensions: 15 by 
10 by 5 inches high (33 by 25 by 13 
cm). List: $995.-D.J.P. (Wilkens In- 
strument & Research, Inc., 2700 Mitch- 
ell Drive, Walnut Creek, Calif.) 

Circle 3 on Readers' Service card 

Neutron dosimeter systems, for 
monitoring areas around reactors, ac- 
celerators, or isotopic-neutron sources, 
give a close approximation of total- 
body dose for all neutrons in the en- 
ergy range from thermal to about 10 
Mev. The 91.40 Nemo Spherical Neu- 
tron Dosimeter series comprises five 
systems composed of the following: 
9145 detector assembly, 9146 rate- 
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meter operated by battery or a-c 
power, 9147 strip-chart recorder, 9148 
decade scaler, and 9149 mobile-instru- 
ment carrier. The 9145 detector as- 
sembly contains a 4- by 8-mm Li6I 
(Eu) crystal surrounded by a 10-inch 
(25-cm) spherical polyethylene mod- 
erator. Scintillation crystal is coupled 
to a magnetically shielded photomulti- 
plier through a lucite light pipe. The 
9146 has four switch-selected scales 
ranging from 1 to 1000 mrem/hr, full 
scale. The high sensitivity of the de.- 
tector assembly and proper choice of 
time constants permit meaningful read- 
ings ( 0.2 mrem/hr on the lowest 
scale. A fast, six-digit register can scale 
individual events from the detector as- 
sembly for very accurate dose deter- 
minations in the range below 0.5 
mrem/hr; such may be found at the 
boundaries of restricted areas. The 
9147, compact and a-c-operated, yields 
a continuous time-indexed recording 
of dose history; chart speed, 1 inch/hr. 
The 91.48 is a completely transistorized 
107-capacity scaler with three elec- 
tronic decades and a four-digit regis- 
ter; it permits long-term integrated 
dose measurements where rapidly vary- 
ing dose rates preclude use of a rate- 
meter. The 9149 is a ruggedly con- 
structed cart for transporting the com- 
ponents of the 9140 system; the 12- 
inch diameter wheels enable the sys- 
tem to negotiate stairs, cables, and 
such; it supports the 9140 assembly in 
a shadow-free configuration at ab- 
dominal level.-D.J.P. (Texas Nuclear 

Corp., 9101 Highway 183, P.O. Box 
9267, Allandale Station, Austin, Texas 
78756) 

Circle 4 on, Readers' Service card 

Differential thermal analysis system, 
Fisher model 260 Thermalyzer, a low- 
cost, automatically programmed system 
capable of detecting thermal changes 
of 0.01 cal. Sample requirement: 50 to 
200 mg. Method is based on the 
fact that, when heated, most materials 
undergo changes in crystal structure, 
physical state, or chemical composition. 
Absorption or evolution of heat that 
accompanies such changes can be mea- 
sured and recorded to provide a thet- 
mogram that is unique for the material. 
In differential thermal analysis, the 
sample and a standard are heated 
simultaneously and their thermograms 
are compared. The instrument provides 
an automatically programmed furnace 
and read-out system for handling two 
samples and two standards at a time. 
The programmer unit automatically 
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SRL PUSH-BUTTON 
CANS OF 
GUARANTEED 
ANALYZED GASES! 

Unique, handy, low-cost, lightweight, space-saving, 
dependable-with special applicator! No need for 
heavy cylinders, regulators, tubing or syringes. No 
worry about space, safety, cylinder deposits or 
demurrage. SRL guarantees the analysis-save time, 
labor and money. For calibrating in the lab or in the 
field, evaluating a new chromatography column, 
demonstrating analytical equipment or assigning 
"unknowns" for student analysis. 
Mixtures now available are: Cl to C7 hydrocarbons by 
classes (1) n-paraffins, (2) isoparaffins,'(3) 1-olefins 
plus C2H2, (4) 2- and 3-olefins, (5) methyl 1-olefins, 
(6) methyl 2-olefins, (7) cycloparaffins, (8) cycloolefins 
-average of 6 per can, each at 10-20 ppm in N2, 
analyzed to ? 10%; (9) a Ci to C6 3-class mix for 
quantitative class response per carbon atom, 
analyzed to ?5%; (10) 15% C02, 7% CO, and 5% 
02 in N2, analyzed to ?2%; (11) propane, (12) 
propylene, (13) n-hexane-individually at 1000 ppm 
in N2, (14) propylene, (15) n-hexane-individually at 
10 ppm in N2, (16) methane at 10 ppm in air, analyzed 
to ?5%. Contents 3' liters at standard conditions. 
Write for details. Specify your particular require- 
ments. Discounts for quantity orders. 

Introductory Price: $4.50 per can 

ONE THING MORE: If you have to use hun- 
dreds of cubic feet of Analyzed Gases, SRL supplies 
them-same guaranteed analysis-in those big, 
heavy, high pressure cylinders. 

SCOTT RESEARCH ' 
LABORATORIES, Inc. 
(215)' 249-3526 

DEPT. S, P.O. BOX 66, PERKASIE, PA. 18944 
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feeds power to the furnace at a rate 
that linearly increases temperature of 
furnace and samples to a preset maxi- 
mum of 500? or 1200?C. Three heat- 
ing rates: 5?, 10?, or 25?C per minute. 
Resistance furnace is controlled by a 
proportional controller (in the pro- 
grammer unit) that increases power to 
the furnace; feed-back signal from a 
control thermocouple in the furnace. A 
dial continually shows the temperature 
?2 percent. The sample holder, a metal 
block with an insulated handle, holds 
the control thermocouple and four 
quartz crucibles (two for the sample, 
two for the standard). Three sets of 
thermocouples are supplied: iron-con- 
stantan for temperatures up to 350?C; 
Chromel-Alumel for up to 850?C; and 
Platinel for the full 1200?C range. The 
thermocouples plug into a terminal 
block on the sample holder. Output 
for 1-mv potentiometric recorders. 
Zero-suppressors for two recorders are 
built into the programmer. List: $995. 
-D.J.P. (Fisher Scientific Co., 415 
Fisher Building, Pittsburgh, Pa. 15219) 

Circle 5 on Readers' Service card 

Chemical standards kits, for use in 
gas chromatography, contain ten indi- 
vidual chemical standards, and five cali- 
bration mixtures within a homologous 
series. Quantitative kits have chemicals 
of greater purity. Supplied with each 
kit are retention data for all com- 
pounds in the kit, chromatograms of 
the five calibration mixtures on three 
liquid phases, and references to the 
literature on analysis with the type of 
compounds in the kit (each reference 
details operating conditions). For use 
in identifying unknown peaks, determin- 
ing detector and instrument responses, 
teaching gas chromatography, and de- 
termining Kovats indexes. Currently 
available are: 

Kit No. 11 : Alcohols, C,-C ...... $40 
Kit No. 12: Alcohols, C.-,-C1 ....... 40 
Kit No. 13: Alcohols, C.:-C;, 

branched .. ................... 45 
Kit No. 21: Hydrocarbons, C;-Ci,;, 40 
Kit No. 22: Hydrocarbons, C,-C,,, 

branched . .............. 40 
Kit No. 23: Hydrocarbons, C,-CG, 

unsaturated . ............ 45 
Kit No. 24: Hydrocarbons, C7-Ci2 . 50 
Kit No. 25: Hydrocarbons, 

arom atics ................... . 40 
Kit No. 31: Amines, mono ....... 45 
Kit No. 32: Amines, di- and tri- . 45 
Kit No. 41: Ketones, C4-C ....... 45 
Kit No. 42: Ketones, branched ... 45 

Quant Kits are $20 extra.-D.J.P. 
(Wilkens Instrument & Research, Inc., 
2700 Mitchell Drive, Walnut Creek, 
Calif.) 

Circle 6 on Readers' Service card 
9 APRIL 1965 

a)4? E(Airbrasive Unit 
Can you imagine slicing something as brittle as a flask right in half with 
a mechanical tool? Of course not! Only the Airbrasive can cut,hard, 
fragile materials with such complete safety. 
The secret of its cool, completely shockless cutting action is a precise 
stream of gas-propelled particles. It shapes, cuts, abrades, cleans or 
deburrs with ease such hard-to-work materials as germanium, tung- 
sten, glass, ferrites, ceramics. Does a variety of jobs in the laboratory 
or on the production line. Frequently the Airbrasive pays for itself 
on the first application by eliminating rejects, reducing handwork, or 
by simply doing a job that you had previously thought impossible. 
The cost is low. For under $1000 you can set up an Airbrasive cutting 
unit in your own plant or lab. 

Let us make a free trial for you. SEND FOR 
Send samples for test or telephone BULLETIN 6407A 
collect for a demonstration. Complete information. 

S. S. WHITE INDUSTRIAL DIVISION 
Dept. 49A, 10 East 40th St., New York 16, N.Y. * Telephone MU 3-3015 collect. 
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NEW FROM CANALCO... NEW FROM CANALCO... 

high-resolution 
electrophoresis microdensitometers 

for disc, agar, cellulose acetate, 
cleared starch and acrylamide slabs 

high-resolution 
electrophoresis microdensitometers 

for disc, agar, cellulose acetate, 
cleared starch and acrylamide slabs 

Only Canalco offers you a choice from three versatile, high-resolution 
microdensitometers for all modern electrophoresis techniques. 

And these are the only instruments on the market which can resolve and 
accurately report the fine bands found in Disc Electrophoresis of serum, 
spinal fluid, and other complex protein systems. 

Select the low-cost Model D to use with the recorder you already have, as 
well as with its own optical density meter. For faster scans, choose the 
Model E with high-speed built-in recording system. For wide-chart pres- 
entation, you'll want the Model F, featuring a full ten-inch chart. 

All three models give you true high resolution-only possible with multi- 
lensed, multi-slit optical systems-plus many other exclusive features vital 
to accurate densitometry. 

All three models have 15-micron resolution; they can actually see and record 
bands only 15 microns thick, invisible to other densitometers. They let you 
view and photograph enlarged images without accessories or added cost. 
All three include integrators as standard equipment. Illumination with 
parallel light, plus the ability to align fine bands parallel to the measuring 
slit, give you accurate measurements free from artifacts caused by band 
overlap. The Model E and Model F have unique normalizing systems that 
let you equalize chart records from specimens of unequal length and band 
intensity for direct, side-by-side comparison. 

In addition to their utility for electro- 
phoresis, the Model D, E and F are 
equally suitable for densitometry of 
ultracentrifuge UV films and similar 
transparent samples up to 1 x 3 
inches overall. 

If you're planning now to buy an 
electrophoresis densitometer that will 
not be obsolete when you switch to the 
Disc technique, ask us for an interest- 
ing brochure that describes the Model 
D, E and F in detail. We'll include a 
test film strip you can use yourself 
to compare the performance of the The Model F Microdensitometer 
Canalco microdensitometers with any comes with a special variable-speed 
other instrument, recorder that gives you a full ten 

inches of chart width for highest 
Whatever your needs, you'll find a precision of measurement. Also 
Canalco microdensitometer the best available are the low-cost Model D, 

to use with your own recorder, and 
investment. Challenge us to prove it to the Model E with fast-response 
you! Write: built-in recorder. 

6.-A 4ALCO CANAL INDUSTRIAL CORPORATION 

Dept. E41 4935 Cordell Avenue 

Bethesda, Maryland / (301) 656-2333 

Only Canalco offers you a choice from three versatile, high-resolution 
microdensitometers for all modern electrophoresis techniques. 
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accurately report the fine bands found in Disc Electrophoresis of serum, 
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All three models give you true high resolution-only possible with multi- 
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parallel light, plus the ability to align fine bands parallel to the measuring 
slit, give you accurate measurements free from artifacts caused by band 
overlap. The Model E and Model F have unique normalizing systems that 
let you equalize chart records from specimens of unequal length and band 
intensity for direct, side-by-side comparison. 

In addition to their utility for electro- 
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6.-A 4ALCO CANAL INDUSTRIAL CORPORATION 

Dept. E41 4935 Cordell Avenue 

Bethesda, Maryland / (301) 656-2333 

Sales and Service Offices in * Boston * Houston * New York * Seattle 
* Chicago * Los Angeles * Pittsburgh * Washington, D. C. * Cincinnati 
* Memphis * St. Louis * Toronto * Cleveland * Minneapolis * San Francisco 
Sales and Service Offices in * Boston * Houston * New York * Seattle 
* Chicago * Los Angeles * Pittsburgh * Washington, D. C. * Cincinnati 
* Memphis * St. Louis * Toronto * Cleveland * Minneapolis * San Francisco 
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NEW BOOKS NEW BOOKS 

(Continued from page 219) 

Theodore Morgan; "On the economics of 
'imperialism'" by Bernard Semmel; and 
"The economics of disarmament and co- 
existence" by Emile Benoit. 

The Economics of Health. Herbert E. 
Klarman. Columbia Univ. Press, New 
York, 1965. 208 pp. $3.95. 

Educational Anthropology: An Intro- 
duction. George F. Kneller. Wiley, New 
York, 1965. 181 pp. Illus. Paper, $2.45; 
cloth, $4.50. 

The Evolution and Growth of Human 
Behavior. Norman L. Munn. Houghton 
Mifflin, Boston, ed. 2, 1965. 606 pp. 
Illus. $8.50. 

Foundations of Behavioral Research. 
Educational and psychological inquiry. 
Fred N. Kerlinger. Holt, Rinehart, and 
Winston, New York, 1964. 758 pp. Illus. 

Frameworks for Dating Fossil Man. 
Kenneth P. Oakley. Aldine, Chicago, 
1964. 365 pp. Illus. $8.75. 

The Fusion of Psychiatry and Social 
Science. Harry Stack Sullivan. Norton, 
New York, 1964. 382 pp. Illus. $7.50. 

Handbook of Middle American In- 
dians. vol. 1, Natural Environment aInd 
Early Clltures. Robert C. West, Ed. 
Univ. of Texas Press, Austin, 1964. 578 
pp. Illus. $15. Fourteen papers contribu- 
ted by Luis Aveleyra Arroyo de Anda, 
Albert Collier, Gordon F. Ekholm, Jorge 
A. Viv6 Escoto, Carl L. Hubbs, Richard 
S. MacNeish, Manuel Maldonado-Koer- 
dell, Paul C. Mangelsdorf, Ren6 F. Mil- 
Ion, Gunnar I. Roden, Rayfred L. Stev- 
ens, L. C. Stuart, Jorge L. Tamayo, 
Philip L. Wagner, Robert C. West, and 
Gordon R. Willey. 

Human Learning. Studies extending 
conditioning principles to complex be- 
havior. Arthur W. Staats, Ed. Holt, Rine- 
hart, and Winston, New York, 1964. 538 
pp. Illus. $8.50. Forty-nine papers 
grouped under the following subject head- 
ings: Child Learning (7 papers); Verbal 
Behavior (6 papers); Communication and 
Other Functions of Language (9 papers); 
Problem Solving (5 papers); Attitude 
Learning and Human Motivation (4 pa- 
pers); Social Interaction, Attitude Func- 
tion, Group Cohesiveness, and Social 
Power (6 papers); Personality (6 papers); 
and Behavioral Treatment (6 papers). 

Introducing Social Change. A manual 
for Americans overseas. Conrad M. 
Arensberg and Arthur H. Niehoff. Al- 
dine, Chicago, 1964. 224 pp. $4.95. 

Knowing the Gururumba. Philip L. 
Newman. Holt, Rinehart, and Winston, 
New York, 1965. 128 pp. Illus. Paper, 
$1.50. 

The Lost Universe. Gene Weltfish. 
Basic Books, New York, 1965. 528 pp. 
$12.50. 

The Lugbara of Uganda. John Mid- 
dleton. Holt, Rinehart, and Winston, 
New York, 1965. 112 pp. Illus. Paper, 
$1.50. 

Memory: A Contribution to Experi- 
mental Psychology. Hermann Ebbing- 
haus. Translated from the German (Leip- 
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1964 (reprint of 1913 edition). 141 pp. 
Illus. Paper, $1.50. 

Models, Measurement, and Marketing. 
Peter Langhoff, Ed. Prentice-Hall, Engle- 
wood Cliffs, N.J., 1964. 224 pp. Illus. 
$9.25. Nine papers contributed by Peter 
Langhoff, C. West Churchman, Harold 
W. Kuhn, Martin Kenneth Starr, Sebas- 
tian B. Littauer, Alfred A. Kuehn, Wil- 
liam J. Baumol, Paul E. Green, and 
Guy-Robert Detlefsen. 

Motivation, Nebraska Symposium, 
1964. David Levine, Ed. Univ. of Nebras- 
ka Press, Lincoln, 1964. 294 pp. Illus. 
Paper, $2.50; cloth, $5.50. Six papers: 
"The motivational relevance of hypno- 
sis" by Ernest R. Hilgard; "Psychologi- 
cal complexity as a basis for a theory 
of motivation and choice" by Edward L. 
Walker; "The free behavior situation" by 
Frank A. Logan; "The assessment of hu- 
man motives by means of personality 
scales" by Allen L. Edwards; "The in- 
terruption of behavior" by George Man- 
dler; and "Crime, cognition, and the au- 
tonomic nervous system" by Stanley 
Schachter and Bibb Latane. Comments 
on most of the papers are also included. 

The Natural History of Aggression. 
Proceedings of a symposium (London), 
October 1963. J. D. Carthy and F. J. 
Ebling, Eds. Published for the Institute 
of Biology by Academic Press, New 
York, 1964. 167 pp. $5. Fourteen papers 
by Stanislav Andreski, John Burton, 
James Fisher, Derek Freeman, K. R. L. 
Hall, L. Harrison Matthews, Denis Hill, 
Arnold Klopper, James Laver, Konrad 
Lorenz, Cecily de Monchaux, Anthony 
Storr, Thelma Veness, and D. I. Wallis. 

Naturalistic Behavior of Nonhuman 
Primates. C. R. Carpenter. Pennsylvania 
State Univ. Press, University Park, 1964. 
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Brackbill; "Language, vocalization, and 
communication" by Raymond H. Starr, 
Jr.; "Cognitive development" by Almeda 
Allen Williams; "Social behavior and so- 
cial variables" by Darrell K. Adams; and 
"Emotion and personality development" 
by Charlotte B. Loring. 

Road Belong Cargo. A study of the 
Cargo Movement in the southern Madang 
District, New Guinea. Peter Lawrence. 
Humanities Press, New York, 1964. 309 
pp. Illus. $6.50. 
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Approaches. Benjamin B. Wolman and 
Ernest Nagel, Eds. Basic Books, New 
York, 1965. 638 pp. Illus. $12.50. Thirty 
papers by Abram Amsel, Heinz L. Ans- 
bacher, David Malet Armstrong, Richard 
Chatham Atkinson, Peter A. Bertocci, 
William Bevan, Robert C. Calfee, Robert 
Denoon Cumming, Frederick Barton Da- 
vis, Morton Deutsch, W. Horsley Gantt, 
Jean-Blaise Grize, Mary Henle, Otto 
Klineberg, Tadeusz Kotarbinski, Law- 
rence Schlesinger Kubie, Benoit Mandel- 
brot, Charles Morris, Arne Naess, Ernest 
Nagel, Richard Stanley Peters, Jean Pia- 
get, Karl Harry Pribram, Anatol Rapo- 
port, Gregory Razran, Benbow F. Ritchie, 
Michael Scriven, John Perry Seward, 
Geoffrey James Warnock, and Benjamin 
B. Wolman. 

Social Science Research on Latin 
America. Report and papers of a seminar 
(Stanford, Calif.), 1963. Charles Wagley, 
Ed. Columbia Univ. Press, New York, 
1964. 352 pp. $4. Seven papers: "The 
contribution of geography to Latin Amer- 
ican studies" by James J. Parsons: "Latin 
American historiography: Status and re- 
search opportunities" by Stanley J. Stein; 
"Anthropology in Latin America" by Ar- 
nold Strickon; "The state of research on 
Latin America: Political science" by 
Merle Kling; "Economic research in Latin 
America" by Carlos Massad; "Research 
on Latin America in sociology" by Rex 
Hopper; and "The study of Latin Ameri- 
can law and legal institutions" by Ken- 
neth L. Karst. 

Spectral Analysis of Economic Time 
Series. C. W. J. Granger. Princeton Univ. 
Press, Princeton, N.J., 1964. 317 pp. 
Illus. $8.50. 

A Study of a Biased Friendship Net. 
T. J. Fararo and Morris H. Sunshine. 
Youth Development Center, Syracuse 
Univ., Syracuse, N.Y., 1964. 134 pp. 
Illus. Paper, $2. 

System and Process in International 
Politics. Morton A. Kaplan. Wiley, New 
York, 1964. 315 pp. Illus. Paper, $1.65 
(reprint of 1957 edition). 

Therapeutic Group Analysis. S. H. 
Foulkes. International Universities Press, 
New York, 1964. 320 pp. Illus. $7.50. 

The Threat of Impending Disaster. 
Contributions to the psychology of stress. 
George H. Grosser, Henry Wechsler, and 
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Biderman, Lester Grinspoon, Thomas P. 
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Understanding Ourselves and Others. 
Kurt Haas. Prentice-Hall, Englewood 
Cliffs, N.J., 1965. 384 pp. Illus. $9.25. 

Mathematics, Physical Sciences, 
and Engineering 

Advanced Methods of Crystallography. 
G. N. Ramachandran, Ed. Academic 
Press, New York, 1964. 289 pp. Illus. 
$10.50. Nine papers: "Image methods in 
crystal-structure analysis" by M. J. Buer- 
ger; "Fourier syntheses for partially known 
crystal structures" by G. N. Ramachand- 
ran; "The use of anomalous scattering in 
crystal structure analysis" by S. Ramase- 
shan; "Group theory and crystal proper- 
ties" by S. Bhagavantam; "Diffuse x-ray 
reflections from crystals" by W. A. Woo- 
ster; "Elementary theory of neutron scat- 
tering by crystals" by I. Waller; "Diffuse 
disorder scattering by crystals" by H. 
Jagodzinski; "Aberrations and line broad- 
ening in x-ray powder diffractometry" 
by A. J. C. Wilson; and "Imperfections in 
crystals and their effect on x-ray diffrac- 
tion by crystals" by Leonid V. Azaroff. 

Advances in Space Science and Tech- 
nology. vol. 6. Frederick I Ordway, III, 
Ed. Academic Press, New York, 1964. 
462 pp. Illus. $15. Five papers: "Gravity" 
by Bryce S. DeWitt; "Integration of pay- 
load and stages of space carrier vehicles" 
by Geoffrey K. C. Pardoe; "Navigational 
instrumentation for space flight" by Saul 
Moskowitz and Paul Weinschel; "Space- 
related technology: Its commercial use" 
by Robert H. Waterman, Jr., and Lloyd 
G. Marts; and "Progress in rocket, mis- 
sile, and space carrier vehicle testing, 
launching, and tracking technology: pt. 1, 
Facilities in the United States" by Mitchell 
R. Sharpe, Jr., and M. Lowther. 

Analysis and Synthesis of Linear Time- 
Variable Systems. Allen R. Stubberud. 
Univ. of California Press, Berkeley, 1964. 
116 pp. Illus. $4.75. 

Astrophysics and Space Science: An 
Integration of Sciences. Allen J. Mc- 
Mahon. Prentice-Hall, Englewood Cliffs, 
N.J., 1965. 460 pp. Illus. $15. Prentice- 
Hall Space Technology Series. 

Basic Concepts of Elementary Mathe- 
matics. William L. Schaaf. Wiley, New 
York, ed. 2, 1965. 404 pp. Illus. $6.95. 

Behavior and Properties of Refractory 
Metals. T. E. Tietz and J. W. Wilson. 
Stanford Univ. Press, Stanford, Calif., 
1965. 431 pp. Illus. $13.50. 

Bibliography and Index of Fossil Dino- 
flagellates and Acritarchs (Mein. Geol. 
Soc. Am., No. 94). Charles Downie and 
William Antony S. Sarjeant. Geological 
Soc. America, New York, 1964. 186 pp. 
Illus. 

The Chemical Foundations of Molec- 
ular Biology. Robert F. Steiner. Van 
Nostrand, Princeton, N.J., 1965. 480 pp. 
Illus. $12. 

The Chemistry of Alkenes. Saul Patai, 
Ed. Interscience (Wiley), New York, 
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The Chemistry of Alkenes. Saul Patai, 
Ed. Interscience (Wiley), New York, 
1964. 1325 pp. Illus. $37. Fourteen 
papers: "Wave mechanics and the alkene 
bond" by C. A. Coulson and E. Theal 
Stewart; "Elimination reactions in solu- 
tion" by William H. Saunders, Jr.; "Ole- 
fin-forming eliminations in the gas phase" 
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at the highest magnifications is made pos- 
sible by EMDECO's patented method 
which halts all moving parts in the unit 
throughout the duration of the exposure. 
This unique system is always in synchro- 
nization with the shutter, no matter which 
exposure cycle has been selected. 

The EMDECO system premits making 
time lapse photomicrographs of the high- 
est quality at any exposure time from 1/4 
to 15 seconds at any exposure interval 
from 1 to 60 seconds. It may also be set 
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of 1, 2, 4, 8, or 16 frames per minute. 
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well; "Detection and determination of 
the alkenes" by Edward J. Kuchar; "Al- 
kene complexes of some transition metals" 
by Michael Cais; "Alkene rearrange- 
ments" by Kenneth Mackenzie; "Nucleo- 
philic attacks on carbon-carbon double 
bonds" by Saul Patai and Zvi Rappoport; 
"Reactions of alkenes with radicals and 
carbenes" by John I. G. Cadogan and 
Michael J. Perkins; "Allylic reactions" 
by Robert H. DeWolfe and William G. 
Young; "Cycloaddition reactions of al- 
kenes" by Rolf Huisgen, Rudolf Grashey, 
and Jirgen Sauer; "Conjugated dienes" 
by Michael Cais; "Cumulenes" by Herbert 
Fischer; and "Ketenes" by Richard N. 
Lacey. 

The Chemistry of Natural Products. 
vol 3. Special lectures, presented at the 
Third International Symposium (Kyoto, 
Japan), April 1964. Butterworth, Wash- 
ington, D.C., 1964. 199 pp. Illus. $11. 
Eleven papers: "History of Japanese nat- 
ural product research" by S. Sugasawa; 
"Chemistry of some dimeric indole alka- 
loids" by G. BQichi; "Some studies in the 
biogenesis of plant products" by D. H. 
R. Barton; "The structure of tetrodotoxin" 
by R. B. Woodward; "Intramolecular re- 
arrangements in peptide systems: hydroxy- 
and amino-acyl incorporation into pep- 
tides" by M. M. Shemyakin and V. K. 
Antonov; "High resolution mass spectrom- 
etry of natural products" by K. Bie- 
mann; "Specification of the stereospecific- 
ity of some oxido-reductases by diamond 
lattice sections" by V. Prelog; "Progress 
in the synthesis of polycyclic natural 
products" by G. Stork; "Peptides of 
Amanita phalloides" by Th. Wieland; 
"Isotope labelling and mass spectrometry 
of natural products" by C. Djerassi; and 
"Recent advances in x-ray analysis of 
natural product structures" by J. Mon- 
teath Robinson. 

Circuits with Periodically-Varying Pa- 
rameters. Including modulators and para- 
metric amplifiers. D. G. Tucker. Van 
Nostrand, Princeton, N.J., 1965. 189 pp. 
Illus. $6.75. 

A Collection of Problems of Mechanics. 
I. V. Meshcherskii. Translated by R. 
Romicki. Pergamon Press, London; Mac- 
millan, New York 1965. 530 pp. Illus. 
$12.50. 

College Chemistry. Paul R. Frey. Pren- 
tice-Hall, Englewood Cliffs, N.J., ed. 3, 
1965. 767 pp. Illus. $8.95. 

The Colloid Chemistry of Palygorskite. 
F. D. Ovcharenko, E. G. Kukovskii, S. P. 
Nichiporenko, N. V. Vdovenko, V. Yu. 
Tretinnik, N. N. Kruglitskii, and A. A. 
Panasevich. Translated from the Russian 
edition by D. Winograd. Israel Program 
for Scientific Translations, Jerusalem; 
Davey, New York, 1964. 109 pp. Illus $5. 

Data Transmission. William R. Bennett 
and James R. Davey. McGraw-Hill, New 
York, 1965. 368 pp. Illus. $14.50. 

Deformation Twinning. Proceedings of 
a conference (Gainesville, Fla.), March 
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tice-Hall, Englewood Cliffs, N.J., ed. 3, 
1965. 767 pp. Illus. $8.95. 

The Colloid Chemistry of Palygorskite. 
F. D. Ovcharenko, E. G. Kukovskii, S. P. 
Nichiporenko, N. V. Vdovenko, V. Yu. 
Tretinnik, N. N. Kruglitskii, and A. A. 
Panasevich. Translated from the Russian 
edition by D. Winograd. Israel Program 
for Scientific Translations, Jerusalem; 
Davey, New York, 1964. 109 pp. Illus $5. 

Data Transmission. William R. Bennett 
and James R. Davey. McGraw-Hill, New 
York, 1965. 368 pp. Illus. $14.50. 

Deformation Twinning. Proceedings of 
a conference (Gainesville, Fla.), March 
1963. R. E. Reed-Hill, J. P. Hirth, and 
H. C. Rogers, Eds. Gordon and Breach, 
New York, 1964. 476 pp. Illus. Paper, 
$11.50; cloth, $25. Twenty-six papers pre- 
sented at a conference sponsored by the 
Metallurgical Society, American Institute 
of Mining, Metallurgical, and Petroleum 
Engineers, and the University of Florida 
College of Engineering. 
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many applications, this provides the equivalent of a 
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Used with the delayed sweep, this mode allows an 
alternate presentation of a waveform brightened over 
a selected portion, and the selected portion expanded 
to fill the full display area. 
With its facility for displaying both time bases alter- 
nately or separately, the Type 547 provides high 
adaptability in displaying waveform phenomena- 
even under difficult environments of temperature, 
shock, altitude, and vibration. 
For a demonstration, 
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* No-Parallax Crt- 
which assures measure- 
ment accuracy over the 
full 6 cm by 10 cm display 
area. (Crt has controllable 
graticule illumination.) 
* 2 Independent 

Triggering Systems- 
which simplify set-up 
procedures, provide stable 
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passband and to beyond 
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convenience. 
* 2 Independent 
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* Single-Sweep 
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Mach Bands: 
Quantitative Studies on Neural Networks in the Retina 
by Floyd Ratliff, ROCKEFELLER INSTITUTE 

Considers the visual phenomenon discovered in 1865 by Ernst Mach, 
now known as Mach Bands. Surveys the several theoretical formulations 
that have been advanced to explain the Mach Bands - explanations that 
are all in terms of inhibitory interaction among neural elements in the 
retina. Examines the general functional significance of inhibitory inter- 
action, considering its role as a "sharpening" mechanism and as the 
possible basis for detecting complex patterns movement. Includes a 
biographical sketch of Mach. $11.75 

The Nucleohistones 
edited by James Bonner, CALIFORNIA INSTITUTE OF TECHNOLOGY, and 
Paul 0. P. Ts'o, JOHNS HOPKINS UNIVERSITY 

A major step toward completion of a molecular interpretation of theory 
and cell function. Arising from the First World Conference on Histone 
Biology and Chemistry in 1963, the book combines an extensive review 
of present knowledge about histones and their complexes with DNA- 
the nucleohistones-with a preview of problems important to the future 
course of nucleohistone biology and chemistry. $12.75 

Numbers and Ideals 
by Abraham Robinson, UNIVERSITY OF CALIFORNIA AT LOS ANGELES 

Bridges the gap between abstract methods and concrete application in 
Modern Algebra and Algebraic Number Theory. Provides an introduc- 
tion to some basic notions of Algebra and Number Theory, such as 
rings, fields, and ideals, all grouped around the theory of algebraic 
integers in quadratic number fields. $5.95 (cloth) $3.95 (paper) 

Logic: A Dialogue 
by Arthur K. Bierman, SAN FRANCISCO STATE COLLEGE 

An original introductory text written in dialogue style and based on the 
inductive method of teaching logic. Places stress on the teaching of logic 
as a natural language is taught -by use of examples rather than by a 
citation of rules - and on the relation of meaning and logic. Each chap- 
ter includes exercises and review questions, as well as answers to selected 
exercises which may be corrected by undergraduates. $7.95 
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Design of Liquid, Solid, and Hybrid 
Rockets. Robert L. Peters. Hayden, New 
York, 1965. 247 pp. Illus. $24. 

Differential Games. A mathematical 
theory with applications to warfare and 
pursuit, control and optimization. Rufus 
Isaacs. Wiley, New York, 1965. 408 pp. 
Illus. $15. 

Engineering Systems Analysis. A. G. J. 
MacFarlane. Harrap, London; Addison- 
Wesley, Reading, Mass., 1965. 272 pp. 
Illus. $8.50. 

Final-State Interactions. John Gillespie. 
Holden-Day, San Francisco, Calif., 1964. 
112 pp. Illus. $6.95. 

First-Year College Chemistry. John R. 
Lewis. Barnes and Noble, New York, ed. 
8, 1965. 380 pp. Illus. Paper, $1.75. 

Fission Product Yields and Their Mass 
Distribution. Yu. A. Zysin, A. A. Lbov, 
and L. I. Sel'chenkov. Translated from 
the Russian edition (Moscow, 1963). Con- 
sultants Bureau, New York, 1964. 127 pp. 
Illus. $15. 

Fourier Methods in Optical Image 
Evaluation. E. H. Linfoot. Focal Press, 
New York, 1965. 90 pp. Illus. $10. 

Generalized Translation Operators: And 
Some of Their Applications. B. M. Levi- 
tan. Translated from the Russian edition 
(Moscow, 1962) by Z. Lerman. Don Goel- 
man, Translation Ed. Israel Program for 
Scientific Translations, Jerusalem; Davey, 
New York, 1964. 206 pp. Illus. $15.25. 

Group Constants for Nuclear Reactor 
Calculations. Compiled by L. P. Abagyan, 
N. 0. Bazazyants, I. I. Bondarenko, and 
M. N. Nikolaev. Translated from the Rus- 
sian edition (Moscow, 1964). Consultants 
Bureau, New York, 1964. 159 pp. Illus. 
$17.50. 

Group Theoretical Concepts and Meth- 
ods in Elementary Particle Physics. Lec- 
tures, Istanbul Summer School of Theo- 
retical Physics, July and August 1962. 
Feza Guirsey, Ed. Gordon and Breach, 
New York, 1964. 433 pp. Illus. $19.50. 
Thirteen papers contributed by G. Racah; 
E. P. Wigner; N. Burgoyne; 0. W. Green- 
berg; Louis Michel; D. Speiser; S. L. 
Glashow; Y. Nambu; Abdus Salam; Feza 
Guirsey; E. Inonii; G. F. Dell' Antonio, 
0. W. Greenberg, and E. C. G. Sudar- 
shan; and E. R. Caianiello. 

Handbook of X-Ray Analysis of Poly- 
crystalline Materials. Lev losifovich Mir- 
kin. Translated from the Russian edition 
(Moscow, 1961) by J. E. S. Bradley. Con- 
sultants Bureau, New York, 1964. 751 pp. 
Illus. $35. 

Heterogeneous Combustion. A selection 
of papers based mainly on the conference 
held by the American Institute of Aero- 
nautics and Astronautics (Palm Beach, 
Fla.), December 1963. Hans G. Wolfhard, 
Irvin Glassman, and Leon Green, Jr., 
Eds. Academic Press, New York, 1964. 
781 pp. Illus. $11. Thirty papers presented 
in four sections: Combustion and Ignition 
of Metals (11 papers); High-Energy Pro- 
pellant Combustion (7 papers); Effect of 
Aerodynamics on Heterogeneous Combus- 
tion (7 papers); and Condensation (5 
papers). 
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Set a new standard for performance 
Meet specifications of National Bureau of Standards . . . 
combines the high efficiency, convenient controls and 
rugged construction desirable for professional service . . . 
at a price a student can afford. Wide range of models and 
accessories for various gases. 
High efficiency . . . heat output of 5000 B.T.U.'s per 
hour conforms to Federal Specification NNN-B-795. 
Full control . . . of gas by a leaktight neoprene 0-ring 
sealed needle valve. Air control is easy, just rotate stack. 
Heavy base resists tipping. 
Economical . . . costs no more than other Bunsen burners. 
Built for long life and hard use. Made of heavy brass 
tubing, a rugged zinc die-cast base, and nickel plated to 
resist corrosion. 

write for new Bulletin for details 

Eastern Division: 331 E. 38th Street, New York, New York 10016 
Western Divisions: 840 Cherry Street, San Carlos, California 94070 

13428 Wyandotte, North Hollywood, California 91605 

Even a fancy one can't be calibrated accurately. Wide bandwidth 
light absorbance photometers give the same trouble. 

* Beer's Absorbance Law applies rigorously only to 
monochromatic (extremely narrow bandwith) optical 
systems. 

I~ The ISCO Model UA Ultraviolet Analyzer has 
the narrowest bandwidth of any UV flow densito- 
meter. So narrow that you don't need to operate at 
wavelengths near absorbance maxima. 
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Also useable with the ISCO 
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Here is a flow-type UV densito- 
meter with a 1/1000th bandwidth 
of 0.6 millimicron. It measures in 
true linear absorbance (not percent 
transmittance) in two ranges: 0 to 
0.5 and 0 to 2.5 absorbance units. 
It has a built-in recorder. It works 
in a cold room. It can actuate an 
accessory fraction collector at the 
beginning and end of each absor- 
bance peak, depositing each UV- 
absorbing fraction in a separate 
collecting tube. 

The price of this $84 
instrument? .... $o845 
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New AAAS Publication 

SCIENCE BOOKS 
A Quarterly Review 

First issue, April 1965 

Authorized by the AAAS Board of Direc- 
tors in response to popular demand. 

Each issue will contain critical evaluations 
by qualified subject-matter specialists of 
100 or more books for 

* elementary schools 
* secondary schools 
* first two years of college 
* nonspecialist adult readers 

Subscriptions $4.50 a year; additional 
subscriptions to same address $3.00. 

Order from 
AAAS Publications 

1515 Massachusetts Ave., NW 
Washington, D. C. 20005 
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Leveson. Butterworth, Washington, D.C., 
1964. 128 pp. Illus. Paper, $2.95. 

Introduction to Radiation Chemistry. 
I. V. Vereshchinskii and A. K. Pikaev. 
Translated from the Russian edition (Mos- 
cow, 1963) by J. Schmorak. Israel Pro- 
gram for Scientific Translations, Jeru- 
salem; Davey, New York, 1964. 343 pp. 
Illus. $15.25. 

Ironmaking Conference 1963: Iron and 
Steel Division. Proceedings. D. H. Regelin 
and W. D. Gifford, Eds. Gordon and 
Breach, New York, 1964. 687 pp. Illus. 
$15. Thirty-seven papers presented at a 
conference sponsored by the Metallurgical 
Society of the American Institute of Min- 
ing, Metallurgical, and Petroleum Engi- 
neers (Buffalo, N.Y.), April 1963. 

Kirk-Othmer Encyclopedia of Chemical 
Technology. vol. 5, Chlorine to Colors 
for Foods, Drugs, and Cosmetics. Anthony 
Standen, Ed. Interscience (Wiley), New 
York, ed. 2, 1964. 898 pp. Illus. $45. 

Mechanics: Berkeley Physics Course. 
vol. 1. Charles Kittel, Walter D. Knight, 
and Malvin A. Ruderman. McGraw-Hill, 
New York, 1965. 502 pp. Illus. $5.50. 

Modern Synthetic Reactions. Herbert 
0. House. Benjamin, New York, 1965. 
319 pp. Illus. $9. 

Newer Methods of Preparative Organic 
Chemistry. vol 3. Wilhelm Foerst, Ed. 
Translated from the German edition 
(Weinheim, 1961) by Henry Birnbaum. 
Academic Press, New York, 1964. 558 
pp. Illus. $16. Eleven papers. 

Non-Linear Differential Equations. G. 
Sansone and R. Conti. Translated from 
the Italian edition by Ainsley H. Diamond. 
Pergamon, London; Macmillan, New 
York, ed 2, 1964. 550 pp. Illus. $15. 

Physical Geology. L. Don Leet and 
Sheldon Judson. Prentice-Hall, Englewood 
Cliffs, N.J., ed. 3, 1965. 416 pp. $11.95. 

Physics of Thin Films: Advances in Re- 
search and Development. vol. 2. Georg 
Hass and Rudolf E. Thun, Eds. Academic 
Press, New York, 1964. 453 pp. Illus. $15. 
Seven papers: "Structural disorder phe- 
nomena in thin metal films" by C. A. 

Neugebauer; "Interaction of electron 
beams with thin films" by C. J. Calbick; 
"The insulated-gate thin-film transistor" 
by Paul K. Weimer; "Measurement of 
optical constants of thin films" by 0. S. 
Heavens; "Antireflection coatings for op- 
tical and infrared optical materials" by 
J. Thomas Cox and Georg Hass; "Solar 
absorptance and thermal emittance of 
evaporated coatings" by Louis F. Drum- 
meter, Jr., and Georg Hass; and "Thin- 
film components and circuits" by N. 
Schwartz and R. W. Berry. 

Problems in Palaeoclimatology. Pro- 

ceedings, NATO Palaeoclimates Confer- 
ence (Newcastle-upon-Tyne, England), 
January 1963. A. E. M. Nairn, Ed. Inter- 
science (Wiley), New York, 1965. 719 
pp. Illus. $18. Fifty-four papers. 
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R. H. Macmillan, T. J. Higgins, and P. 
Naslin, Eds. Academic Press, New York, 
1964. 300 pp. Ilus. $13.50. Six papers: 
"Topological approach to system analysis" 
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