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If you're planning to buy 
a liquid scintillation counter, 
why not get the one that will 
count gammas for you too? 

If you're planning to buy a 
gamma counter, 

why not get the one that's 
a liquid scintillation counter too? 

The Picker Nuclear Liquimat is a 

versatile, up-to-date liquid scintillation 
counter that provides an integrated 
gamma counter. Hence, if your research 
interests now embrace both beta and 

gamma counting (or are likely to in 
the future), perhaps you should con- 

sider the Liquimat. It's the only 
instrument available that provides a 

single integrated system for beta and/or 

gamma counting. 
There are other compelling reasons 

for familiarizing yourself with the 

Liquimat before you make a choice. In 

addition to its beta and gamma 

capabilities, the stable, dependable 

Liquimat has: log pulse height 
distribution, external beta standardiza- 

tion with automatic subtraction of 

sample activity in the standardization 

channel, print format selection and 

direct CPM readout, automatic 

background subtraction with buffer 

storage, low activity reject, and a 

large in-line, in-plane display. 
If you'd like additional information 

about the Liquimat, or help in choosing 
an instrument that will meet your needs, 
or any assistance whatever in radio-tracer 

techniques, drop us a line. In the 

meantime, we'd like to summarize the 
main point of this dissertation: 

Liquimat = + y. 
Would you like detailed information 

on the Liquimat? Ask for bulletin 
number 60-38RP 

PICKER NUCLEAR: 1275 Mamaroneck Avenue, White Plains, N.Y. 10605 



AT COLGATE-PALMOLIVE RESEARCH CENTER... 

"Our Mettler top-loaders let us test our ideas on the spot" 

"We usually make formulations of our prototype 
materials right on our Mettler P-1200 top-loading 
balance," says Dr. Richard Turse, Senior Research 
Chemist at the Colgate-Palmolive Research Center. 

"The speed and convenience of the Mettler is im- 
portant to us. By cutting down on the mechanics of 
putting a test material together, we have more time 
for theoretical work. With quick, convenient and 
accurate formulation, we can try out our ideas right 
on the spot." 

Dr. Turse's laboratory at Colgate-Palmolive works 
with proprietary pharmaceutical products - cough 
syrups, aerosols, effervescent preparations. 

"Because much of'our work calls for making up 
experimental formulations, the Mettler top-loader is 
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in almost continuous use. We tare the beaker weight, 
add successive components, and fill to target weight 
...usually 100 or 200 grams. The P-1200 also has 
plenty of capacity when we make up kilogram 
quantities." 

The New Brunswick, New Jersey facility is the 
primary research arm of the Colgate-Palmolive Com- 
pany, the world's largest manufacturer of toilet ar- 
ticles and one of the largest producers of soaps and 
detergents. It uses more than 40 Mettler balances in 
analytical research and product preparation. 

Find out how the new Mettler top-loaders com- 
bine the precision of analytical balances with top- 
loading convenience. Let us lend you a balance to try 
in your own laboratory. Write Mettler Instrument 
Corporation, 20 Nassau Street, Princeton, New Jersey. 
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EOLOGY A 'O CEOGRAPHY (El. ZOOLOGICAL SCIENCES (F} BOTANICAL SCIENCES (~) A drop of water making contact with 
chard II Maliard David W. Bishi W rren II. Wagner the top of another drop. If the rela- 

tive velocity between two colliding 
drops is less than about 40 centimeters 
per second, the two drops approach 

INFORMATION .AND COMMUNICTIO (T) STATISTICS (U) each other and interact sufficiently to 
produce visible deformation. The 
drops recoil without coalescence if 
their initial relative kinetic energy is 

.; X small and if no appreciable electric 
field is superimposed. See page 695. 

.#14 fn~nri~i i IA..nd inco[Ross Gunn, American University] 



Newly developed 
fluorescence system for Nikon 

microscopes offers unusual 
flexibility in antibody 

investigation 
The new Nikon Fluorescence Attachment consists of a high-emission UV source and a compact 
stand on which the microscope is mounted and secured. The two become a single,integrated unit. 
The attachment enables any Nikon series S microscope to be used for dark-field and phase-con- 
trast fluorescence, independently or in combination. The changeover is simple and fast, and offers 
considerable convenience in dealing with fluorescing and non-fluorescing structures. 

High fluorescence bright- n ess is achieved through combined use of a 200-watt, high pres- 
sure, mercury-vapor lamp, and a large-aperture collector lens of special high UV transmission 
glass. The system includes a turret condenser of high aperture with interchangeable inserts 
for dark-field or for combined phase fluorescence at all magnifications. 
The Nikon Fluorescence Syste is applicable to all fluorescence techniques: antigen-anti- 
body, acridine-orange, auramine- i staining, etc. Filters are turret-mounted, and are selected 
by simply rotating the turret. At no time can the eye be exposed to raw UV. 
For details, write: Nikon Inc.. Instrument Division, Garden City, New York 11533. 
Subsidiary of Ehrenreich Photo-Optical ndustries, Inc. In Canada: Anglophoto, Ltd.,Instrument Div.,Rexdale,Ontario 
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A reference you'll be glad to dis- 
cover is this 73-paper bibliography 
of investigations involving automatic 

enzyme determinations. It can be 

your guide to a widely useful array 
of experience ranging from the auto- 
matic assay of almost any number of 

enzymes through chemical determi- 
nations using enzymatic reagent sys- 
tems to studies of the complete 
course of an enzyme reaction to es- 
tablish its kinetics. 

May we mail a copy to you? 
It's bibliografree... from Technicon. 

For the 
scientist 

studying 
enzymes 

it's 
invaluable 

...and free 
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The point is, whatever you need for a super- 
conducting magnet system, you can get it 
from Varian: solenoids with fields up to 60 
kG, power supplies with 103 or 105 regula- 
tion, dewars, persistence switches, transfer 
lines, and the rest. And they're all guaran- 
teed by Varian. If you'd like more informa- 
tion, just ask us for it. 

*VARIAN 
ASSOCIATES 
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Now in bead form... 

PHARMACIA 
LEADING 

IN DEXTRAN 
CHEMISTRY 

ED 

Sephadex Ion Exchangers - 

for chromatography of 

biologic substances 
Because of its advantages-stability and inertness-Sephadex 
has been used to produce a new class of ion exchangers: 
DEAE-, CM- and SE-Sephadex. Since their introduction, 
they have been used extensively, particularly in the bio- 
chemical and clinical field. 

In the new bead form they will be more useful both for 
laboratory and manufacturing scale processes. Their spheri- 
cal shape gives increased mechanical strength and leads to 
easier column packing. More uniform particles result in 
improved hydrodynamic properties. 

All Sephadex Ion Exchangers have a high capacity and 
low nonspecific adsorption. They are available in two types 
that differ in porosity, thus offering flexibility for your spe- 
cific requirements. 

The Sephadex Ion Exchangers are of analytic grade 
purity. Rigorous production control ensures uniform prod- 
ucts that give accurate and reproducible results. 

Additional information on Sephadex 
Ion Exchangers is obtainable from: 
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Model experiment with glycogen, glucose, sugar phosphates and aden- 
osine phosphates on a column of DEAE-Sephadex A-25. Reproduced 
from Biochim. Biophys. Acta 74 (1963) 588, by permission of the author. 

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

(Inquiries outside North America should be directed 
to PHARMACIA FINE CHEMICALS, Uppsala, Sweden.) 
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Type Description Ionic form Capacit Hemoglobin cap. ParticleAvaabili meq/g g/g at pH size microns Aalability 

Weakly basic 
DEAE- A-25 anion exchanger _ 0.5;8.8 
Sephadex A-50 Functional groups: Cl 3.5 ? 0.5 1.4;8.8 

diethylaminoethyl 

Weakly acidic 
CM- C-25 cation exchanger 0.7,6.5 100 g bottles 
Sephadex C-50 Functional groups: Na + 4.5 0.5 4.76.5 40-120 500 g bottles 

Sep xcarboxymethyl ., . bulk quantities 

Strongly acidic 
SE- C-25 cation exchanger 0.7;6.5 
Sephadex C-50 Functional groups: Na+ 2.3 ? 0.3 2.4;6.5 

sulphoethyl 
:.7. 
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Metrion IV shown actual size 

FIRST...with pH PLUS mv Readings at Lowest Cost 
For $184.00 the new Metrion IV 
combines in one instrument, ac- 
curate readings from 0 to 14 pH 
plus any 1400 millivolt span be- 
tween --1400 mv and +1400 mvy. 
Both readings are on a single, mir- 
rored, continuous scale that's as 
wide as the instrument itself. 

pH accuracy of the Metrion IV is 
?0.05, with reproducibility of 0.02 

pH. Millivolt measurement is ac- 
curate to 2% of full scale. Taut- 
suspension meter movement is es- 
sentially friction-free for greater 
sensitivity, fast response and highly 
accurate indications. Automatic 
titrator circuitry is standard equip- 
ment. Manual temperature com- 
pensation, calibration adjustment 
and function switch are all front 

panel mounted for convenient 
operation. 

The Metrion IV is the first and 
only instrument to deliver such 
utility ... such accuracy ... at such 
a low price. Available now from 
your laboratory supply dealer, the 
Metrion IV offers your choice of 
electrodes with leads or screw bases 
at the same low price. 



Metrion III shown actual size 

AIMD..*pH Readings Only, at 20% Less Cost 
Where you want accurate pH meter 
performance without mv measure- 
ment and automatic titrator cir- 
cuitry, you'll choose the Metrion 
III ... and save 20% of the low 
cost of the Metrion IV. It features 
the same taut-suspension meter 
movement and instrument-wide 
scale for accurate, easy reading. 
Temperature compensation is pro- 
vided on the back. Modern impact 

and corrosion resistant case will 
stay new-looking in the most diffi- 
cult laboratory environment. 
For rugged, routine pH measure- 
ment you'll want the accuracy and 
economy of the Metrion III. Ask 
your laboratory supply dealer to 
show you the Metrion III now. 
It's available with your choice of 
electrodes with leads or screw bases 
at the same low price. 

F- T 

SEND FOR LITERATURE 

Bulletin B-303 gives you full in- 
formation and prices on the new 
Metrion III and Metrion IV. 

COLEMAN INSTRUMENTS CORPORATION * 42 MADISON STREET. MAYWOOD, ILLINOIS 60154 
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One of a series briefly describing GMl's research in depth 

A Noble Approach 
to an Old Problem 

Edison was first. 

He converted heat to electricity in a vacuum tube back in 
'83. But there was a barrier. We're knocking it down. 

In a gas-filled thermionic tube, electrons can be boiled 
off of an emitter and directed to a collector, giving 
current flow. But only briefly. Then a cloud of electrons 
forms in the path ... a space charge inhibiting further flow. 

One way to get rid of this barrier is to neutralize 
it with positive ions, charged atoms of some gas. Many 
experimenters use vaporized cesium. But its atoms 
impede electron flow, requiring close interelectrode 
spacing. So GM Research physicists chose some of the 
noble gases-argon, neon, and xenon. They offer less 
impedance. 

Our experimental emitter is a mixture of fissionable material 
and good electron-emitting material. Exposed to a 
neutron barrage in a reactor, the emitter gets hot from its 
own nuclear fission, sending electrons toward the 
collector. This same fission produces fragments that 
bombard the noble gas, generating ions to counteract 
the space charge. 

We have developed a theory to predict the ion generation 
rate and have experimental data that backs it up. 
We think we understand why and how things happen. 

General Motors is in the energy conversion business. 
The direct conversion of heat to electricity, with a device 
having no moving parts, interests us. 

General Motors Research Laboratories 
Warren, Michigan 

0.5 - 

Neon tF 0.1% Argon 

_ Theory 
0.4 - a Experiment 

. 0.3 

Neon 

0.2 

0.1 -t 

0 5 10 15 20 
Applied Volts 

Characteristics of tubes filled with gases ionized by fission fragments. Resulting 
current is a function of ion generation rate, which is increased greatly 
(from 1.8 to 2.6 x 1016 ions per cm3 per sec) by small addition of argon. 



NEW LINE OF AINSWORTH BALANCES 

GIVES FAST, EASY ALL-DIGITAL READOUT 

This new line of substitution type Ainsworth Balances has been 
NEW, COMPLETE LINE--a type and price for every need! 

designed feature-by-feature to speed accurate weighing. Read- 
Type SCN 24N 10N 21N 23N 

out has been made particularly simple and quick-a straight line TotalCapacity 200 120 220 160 160g 
of seven digits gives the answer. Sensitivity 0.1 mg 0.01 mg 0.1 mg 0.1 mg 1.0 mg 

1 digit in last place Weights are quickly dialed as directed by easy-to-follow "add 1 digit in last place 
Brown Brown 

weight" and "remove weight" signals. Little experience is re- color Hammer- Wood Blue Green Red 

quired to obtain fast, accurate results. Mail coupon today for tone Grain 
Price $895 $875 $670 $550 $530 

free, full-color folder giving complete information. _________. 

MAIL COUPON FOR BULLETIN 665 
* 

*,sEMBE ii T...HM,. WM. AINSWORTH & SONS, INC., 2151 LAWRENCE ST., DENVER, COLORADO 80205. 
WEIGHTS My name 

1-.tlo .~ Bur,, of st,.da~s ?d . 

CERTIFIED c Firm name 
o 

AINSWDRTH STANDARDS Address 
LABORATORY Address. 

A BALANCE FOR EVERY NEED *, .lBORAT City eip 
e=OF SsWW CityH StateN ip 

WM. AINSWORTH & SONS, INC. 
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Recent AAAS Symposium Volumes 
#78. Man, Culture, and Animals: The Role of Animals 

in Human Ecological Adjustments 

August 1965. 304 pages. 10 illustrations. In- 
dexes. Edited by: Anthony Leeds and Andrew 
P. Vayda. Case studies of the relationships 
among human populations, the animals they 
use for food or food-getting, the plants signifi- 
cant for maintaining both animals and men, 
and the sociocultural usages by which plants, 
animals, and men are linked in eco-systems. 

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

#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 

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 motility 
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. .. . Highly recommended to scientist 
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. O. Butcher and R. F. Sognnaes. 
"This book . . . makes fascinating reading for 
all clinicians and research workers interested in 
keratinising tissues." Brit. Dental Jl., 1/15/63. 

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. 
British Agents: Bailey Bros. & Swinfen, Ltd., Warner House, 48 Upper Thames Street, London, E.C.4 

Clip out this Form. Fill in and Mail Today 
_ 

___ ___ ___ ___ _b ___ ___ ___ ___ ___ 

Circle Volumes 
You Wish To 
Order . . . 

78 77 76 

75 74 73 

72 71 70 

67 66 

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

Payment 
Enclosed 

American Association for the Advancement of Science 
1515 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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-an automatic plpeting device 

for delivering predetermined 

quantities of liquid repeatedly- 
witout resetting or remeasuring! 
The Adams Aupette saves time by eliminating the tedious 
task of measuring the individual quantity for each deliv- 
ery. It is ideally suited for research, clinical and classroom 
laboratories. The Adams Aupette provides: 

CONVENIENCE 
Easy, one hand operation. 

SAFETY 
No danger of contamination,- eliminates mouth suction. 

ACCURACY 
Accurate to ?1.5% ;-micrometer adjustment allows for 
accurate, precise setting. 

VERSATILITY 
Use with any standard 10, 5, or 1 cc. tuberculin type 
syringe with adapters,- may be operated with one hand 
or mounted on any laboratory stand with standard clamps. 

DURABILITY 
All moving parts are enclosed in a stainless steel tube, - 
all parts may be autoclaved. 

NEW ADAMS AUPETTE VALVEt 
Primes fast and easy every time! 
Operates on an exclusive flap valve principle. The pressure 
of the liquid being pipetted causes the flaps to open and 
close as required. Prevents back flow. No moving parts to 
stick. 
The Adams Aupette Valve is made of durable, inert, tem- 
perature-resistant plastic. It is available separately and 
may be used wherever a reliable two-way valve is required. 
The Adams Aupette and Valve are available from your 
dealer *Pat. tPat. Pend 

r '----------- ---___ .--.-- 

I/alS CLAY-ADAMS, INC. Dept. S-1155 

1|-------- 141 East 25th St., New York 10, N. Y. 

Gentlemen: I 

I Send me the new brochure describing the Adams AUPETTE and 

the AUPETTE VALVE. 

NAME TITLE__ 

INSTITUTION I 

ADDRESS 

I CITY STATE ZIP I 
?. CITY- __J_____N__W ___lSTATE__________ I; = -- -_ .-- - ._?? . ............J 



"POLAROta'"0 

You'll find everything you need 

for a complete photo studio here. 

You won't find a darkroom. You won't need it either. 

The Polaroid MP-3 camera measures 
only 571/2" x 61". Yet it can knock off any 
job you hand it without a darkroom. Just 
seconds after you snap the shutter you 
have your finished picture. 

In 10 seconds you get prints of big ob- 
jects, macrophotos of small ones, photo- 
micrographs, copies of X-rays, gross speci- 
men photos, slides of line work, correctly 
sized screened prints, copies of any art- 
work, photos of anything. 

In 20 seconds you get shots with fully 

developed positives and negatives. 
In 60 seconds you get full-color prints. 
In 2 minutes you get transparencies of 

continuous-tone material. 
The MP-3 is that versatile. Here's what 

makes it that way. 
First of all, there are the Polaroid Land 

films. There's one for every purpose from 
transparency to infrared. The MP-3 will 
use 14 different types in all. You can also 
use conventional films in a variety of for- 
mats when you have time to kill. 

668 

Secondly, there's the adaptability of the 
MP-3., There are five interchangeable lens 
and shutter combinations. And there are 
three interchangeable backs for Polaroid 
Land films, plus an assortment of convenr 
tional backs for conventional films. 

If you think you have a studio photo- 
graphic job that the MP-3 can't handle, 
we'd love to discuss it with you. Write 
Sales Department, Polaroid Corporation, 
Cambridge, Massachusetts 02139. 
Polaroid MP-3 Industrial View Camera 
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only low speeds, say, about 3,500 RPM. Re. 
serve power is one answer! Whereas the ordi. 
nary centrifuge feels the strain early when 
asked to perform continuously at 3,500 or 
5,000 RPM, the SORVALL SS-3 and SS-4 are 
merely "loafing along" at such speeds. Think 
what this means in terms of instrument life. 
Reserve power is also a mighty handy thing 
for that special job where extra high G's are 
called for. With SORVALL they're there when 
you need them. And, of course, with the SS-3 
and SS-4 you get the added advantages of 
rotor versatility, Gyro-Action Self Centering 

guard and cover*. Why settle for just an 

ordinary centrifuge when the samre amoundaptabe to 

"Szent-Gyorgyi e& Blum" Tube-Type Continuous Flow Centrifugation 
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HITACHI 

PERKIN-ELMER 

ULTRAVIOLET 

VISIBLE GRATING 

SPECTRO- 

PHOTOMETER 

The Model 139 Grating Spectro- 
photometer, a compact, precise 
modern instrument, out performs 
similar spectrophotometers cost- 
ing significantly more. 

Check these features: High res- 
olution grating Monochromator- 
gives exceptional radiation purity 
in transmittance / absorbance 
measurement from 205 to 800 
millimicrons; Direct reading meter 
- presents measurements in 
both transmittance and absorb- 
ance quickly and accurately; 
Single wide-range phototube - 
covers the entire range from 205 
to 800 millimicrons, eliminates 
need to change even at wave- 
length extremes; Dual Hydrogen/ 
Tungsten lamp source assembly 
- has high energy output, gives 

instant switching from one source 
to the other; Direct line-operated 
power supply - is stable, fully 
transistorized, eliminating bat- 
teries and drift problems; Low 
cost - brings the advantages of 
modern instrumentation to any 
laboratory with unmatched econ- 
omy and superior performance. 

The five basic functional units, 
in combination, provide the ana- 
lyst with a fully integrated instru- 
ment for the rapid and precise 
analysis of any sample by absorp- 
tion measurement. 

For details see your Aloe Sci- 
entific representative or write 
Aloe Scientific, L[ Division of 
Brunswick, 1831 Olive Street, 
St. Louis 3, Mo. 

ALOE 
SCIENTIFIC 
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Transistorized Lock-In Amplifier- Model HR-8 

The PAR Model HR-8 Lock-In 
Amplifier represents a significant ad- 
vance in signal processing equipment 
for experimentalists who must meas- 
ure low-level signal intensities in the 
presence of noise. It employs the the- 

oretically optimum technique for sig- 
nal recovery, and can be incorporated 
into a large class of experiments in 
which the signal of interest is, or can 
be made periodic, and in which a ref- 
erence voltage related in frequency 
and phase to the signal can be ob- 
tained. The Model HR-8 first ampli- 
fies and bandlimits the input signal 
and then crosscorrelates it with the 
reference signal, suitably phase shifted 
and shaped. The crosscorrelation of 

input and reference signals yields a 
DC output voltage proportional to the 

signal of interest, while the cross- 
correlation of the reference and noise 
results in no net DC voltage. The sys- 
tem can also be described as a con- 

tinuously integrating, highly sensitive, 
phase conscious voltmeter, the re- 
sponse of which is "locked" to that 
particular frequency and phase at 
which the signal information has been 
made to appear. 
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Technical Features: 
Frequency Range: 1.5 cps to 150 KC 
continuously tunable in 5 ranges. 
Time Constants: 11 values in 1-3 se- 
quence extending from 0.001 to 100 
seconds. Single or double section RC 
filtering. 
Pre-Amplifiers: Interchangeable low- 
noise pre-amplifiers, operable either 
within the HR-8 or remotely, are used. 

Type A: Differential 10 megohm input. 
Type B: Low impedance transformer 

input for low source impedances. 
Sensitivity: 21 calibrated full scale 
ranges in 1-2-5 sequence. 

With Type A Pre-Amplifier: 100 nano- 
volts to 500 millivolts rms. 

With Type B Pre-Amplifier: 1 nanovolt 
to 5 millivolts rms. 

Output: ? 10 volts full scale, single- 
ended with respect to ground. Will 
drive galvanometric and servo 
recorders. 
Frequency Selective Amplifiers: Notch 
network in negative feedback loop used 
in both signal and reference channel 
tuned amplifiers. Reference channel 
Q of 10. Signal channel Q adjustable 
from 5 to 25 with calibrated dial (no 
gain change with Q adjustment). 
Phase Adjustment: Calibrated 3600 
phase shifter, providing continuous ro- 
tation as well as a four position quad- 
rant switch which shifts phase in 90? 
increments. 
Price: $2,250 with either Type A or 
Type B Pre-Amplifier. 

1 10 100 1K 10K 100K 

Contours of constant noise figure for a 
typical PAR Type A preamplifier plotted 
to show dependence on frequency and 
source resistance at 300? K. Amplifier 
operated single-ended. 

Write for bulletin No. 120 on the 
HR-8 or ask for information on PAR's 
complete. line of Lock-In Amplifiers 
and accessories. 

PRINCETON 
\\ APPLIED RESEARCH CORP. 

R\\ Dept. G 
Box 565, Princeton, N, J., Tel. (609) 799-1222 
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New Equipment from Matheson 

Ultra-High Purity Hydrogen Generator 
Produces dry hydrogen under pressure for less than 20 per 
100 liters. Impurities less than 1:100,000,000. 
Eliminates contamination possibility. unit is especially . .. . 
applicable for gas chromatography and semi-conductor work. 
Generator operates on new principle and is self 
regulating. Uses only water & electrical energy. Assures 
continuous hydrogen at pressures to 60 p.s.i.g. j , ---,-: J 
Rated capacity: 150 milliliters per minute. (0.31 scfh.) 
Hydrogen is produced as required to rated capacity. Easy Y 
to install & operate. Needs no maintenance. 
Generator consists of electrolytic cell, rectifier, 
regulating valves & switches. Electrolytic cell anode is 

:i 
~ H U 

nickel; cathode is bundle of palladium-alloy tubes. L i 
Electrolyte is strong alkali. During electrolysis, 
oxygen collects at anode and is vented to 
atmosphere. Ionic hydrogen is deposited at cathode. Ion$ 
drawn by electrolytic solution pressure penetrate 
tubes and recombine to form molecular hydrogen 
under pressure. Mail coupon for data. 

Mass Flowmeter 
Highly accurate and stable direct reading unit for 
wide range of flow rates for practically all gases. Needs 
no ambient temperature correction from 400F. 
to 200?F. Needs no gas pressure correction from 
0.1 to 250 p.s.i.a.; 2%y accuracy in these ranges. 
Measures gas flow down to 0.01 standard cc/min. even 
for hydrogen or helium. Measurement repeatability 
within 1%. Can be used with recorders. Output signal 
approximately 0-2 mv. d-c. Once installed, needs 
no recalibration. Circuity is 100% solid state 
for maximum reliability. Flow transducer withstands 
extreme vacuum, pressure and flow rates 
Comes in 4 basic flow ranges. Mail coupon for data. 

New Helium Diffusion Cell PurifierHLIUM OF IFFION LL 
Produces low-cost, ultra-pure helium continuously from STANDARD N MRAR 
commercial cylinder helium without use of liquid 

, 
r 

- - 
- I_|j~~~~ ~ ~nitrogen-cooled absorbents. Total impurity levels as - - - - , ... 

low as 1:2,000,000. Produces pure helium at 1% the cost , - 
of Research Grade helium yet 10 to 20 times purer. |n 
Output of pure helium up to 450 cc/min (0.95 CFH), with / 
inlet pressure of 1500 p.s.i.g. Even at cylinder I Ei_ 
pressures as low as 200 p.s.i.g., flow rates | ... 
sufficient for most gas chromatography applications 

~j~i:i/~?" I(50 cc/min) are realized. (See graph.) May be 
installed in any position. Supplied complete with 
pressure regulator to attach to CGA 590 standard helium 
cylinder and high pressure flexible metal transfer line. 

Mail Coupon Now! The Matheson Company, Inc., P.O. Box 85, East Rutherford, N.J. 
Please send the following literature: 
E Ultra-High Purity Hydrogen Generator L Mass Flowmeter [] Helium Diffusion Cell Purifier 
Name 
Firm 
Address__ 
City State Zip 

* V MATHESON 
P.O. Box 85, East Rutherford, New Jersey 
Plants in East Rutherford, N.J.; Joliet, Ill.; La Porte, Texas; 
Morrow, Ga.; Newark, Calif. * Matheson of Canada, Whitby, Ont. 

51111111111, N 16 6 7 3 
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SCIENTIFIC INFORMATION SERVICES 

Curie ni 

Contents' 

ASCA (Automatic Subject Citation Alert), individualized literature 
searches for all scientists. Each scientist sends his own "interest 
profile." Each week ASCA searches each item on each profile 
against thousands of current scientific and technical journals and 
patents, extracting bibliographic answers for each scientist. Then 
mails computer findings on personal ASCA reports each week. Ef- 
ficiently alerts scientists to what they should be reading from the 
masses of literature, effectively and economically -52 weeks a year. 
U.S., Canada & Mexico: $100.00 yr. Other (air nail): $110.00 yr. 

Current Contents of Space, Electronic & Physical Sciences compre- 
hensively lists over 2000 articles weekly in fields of astronautics, 
physics, nuclear energy, instrumentation, computers, earth sciences, 
electronics and many other physical sciences. Pocket-size. Repro- 
duces tables of contents - many in advance - of more than 600 primary 
scientific journals. Convenient, practical for scanning title pages 
of journals: does away with physically haI nling thousands of individ- 
ual issues yearly. Bonus: all important chemical journals included. 
Edtcatioial rate: $50.00 yr. Aill otliers: $100.00 yr. 

Current Contents of Chemical, arac ical, Pharmao-Medial & Life Scieces fol- 
lows a like foriimat. Now in its 8th year. Reports from over 700 

journals in pharmacology, medicine, bio-chemistry, biology, genetics 
and other life sciences. By covering every article in every journal 
listed, the scientist has a compact guide to all articles he'd like 
to read: checking off those he's got to read. Both editions include 
a weekly computer-produced author address directory & index: scien- 
tists can communicate with colleagues, write directly for reprints. 
Noel-profit rate: $50.00 yr. IiTdustrial rate: $100.00 yr. 

Index Chemicus: indexing-abstracting service, published bi-weekly 
for scanning, retrieval. "Graphic" abstracts report all articles, 
communications, recording new chemical compounds and their syntheses. 
Faster than conventional services. Compiles molecular formula, au- 
thor, subject indexes bi-weekly, cumulates them every 3 months. New 
"Use Profile" indicates uses and potential uses of compounds. Pre- 
vious annual indexes available. 1964 cumulative index: 107,394 new 
chemical compounds. Complete IC file now over450,000new compounds. 
Edzucational rate: $350.00 yr. Indlustrial rate: $700.00 yr. 

Science Citation Index, an advanced computer-produced literature 

searching system; coverage is current, comprehensive and interna- 
tional. Adds a new dimension to existing retrieval systems. Based 
on a unique technique that answers the question, "What has happened 
since?": lists exactly where and by whom a specific paper has been 
cited since publication. Published quarterly and cumulated annually. 
1964 cumulation: 8 vols. 1965: to cover over 1000 source journal 
titles and all 50,000 U.S. patents - over 3,000,000 reference citations. 
Educatiolal rate: $1250.00 yr. Inldltstrial rate: $1950.00 yr. 

For gratis review copies, write Dept. 29-7. 

INSTITUTE FOR SCIENTIFIC INFORMATION 
325 Chestnut Street Philadelphia Pa 19106 / Telephone 215-923-3300 
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This is a case lor something new... 

A new DB? Spectrophotometer? Yes, 
Beckman now offers the proven perform- 
ance of the DB Spectrophotometer in a 
new grating version. It's called the DB-G 
Grating Spectrophotometer. It sells for 
$2595- only $225 more than the prism 
DB. Both versions, which are identical ex- 
cept for optics, give you these advantages: 

Wavelength Range. The 205-770 mu 

range of the DB is extended to 190-700 
mi. in the new DB-G. Add an inexpensive 
detector and go to 800 mu with the DB-G. 
Both instruments give high resolution and 
wavelength accuracy, plus the proven per- 
formance common to Beckman Spectro- 
photometers. 

Dependability. Both use time-proven 
electronics and optics. Since their introduc- 
tion five years ago, several thousand DB 
Spectrophotometers have established an 
outstanding record of dependable service. 

Rapid, simple operation. Set the 
desired wavelength, insert the sample and 
reference, and read the meter. Ten minutes 
training and even your least experienced 
technician can operate the DB. And the 
double-beam design saves 60-80% of the 
time required for routine single-beam 
analysis. 

Versatility. A full line of low-cost ac- 
cessories greatly enhances the use of DB 
Spectrophotometers. Add a Beckman re- 

corder to either version and you have a 
precision, double-beam, ratio-recording 
instrument priced at a thousand dollars less 
than comparable instruments. Other acces- 
sories permit wavelength scanning, reflect- 
ance studies, and atomic absorption 
measurements. 

Does this sound too good to be true? 
Call your local Beckman Sales Engineer 
and have him show you both prism and 
grating DB Spectrophotometers. Or write 
for Data File LUV-165. You get a lot more 
than you expect when you get a Beckman 
DB Spectrophotometer. 

I- 
INSTRUMENTS, INC. 

SCIENTIFIC AND PROCESS 
INSTRUMENTS DIVISION 

FULLERTON, CALIFORNIA * 92634 
INTERNATIONAL SUBSIDIARIES: GENEVA, SWITZERLAND; 
MUNICH, GERMANY; GLENROTHES, SCOTLAND; PARIS, FRANCE; 
TOKYO, JAPAN; CAPETOWN, SOUTH AFRICA 



BERKELEY * 132nd AAAS 
Order Your General Program 

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

Program Highlights 
Moving Frontiers of Science: F. Clark Howell on Significant Advances 
in Human Evolutionary Studies; Norman F. Ness on A New Look 
at the Earth's Magnetic Field; Jerome Y. Lettvin on Physiological 
Basis of Mental Activity; and William M. Fairbank on Some Aspects 
of Low Temperature Physics. 
AAAS Distinguished Lecture: Genetics and Cultural Change by 
George W. Beadle, president, University of Chicago. 
Interdisciplinary Symposia: Ground-level Climatology; Proteins and 
Nucleic Acids; Materials Science in Medicine, Dentistry, and Phar- 
macy; Behavior, Brain, and Biochemistry; Mathematical Bases in 
Economic Planning. 
Special Sessions: AAAS Presidential Address on Antarctica: Continent ^ ' 
of International Science by Laurence M. Gould; the Joint Address of 
Sigma Xi and Phi Beta Kappa by J. Bronowski; the George Sarton 1 
Memorial Lecture by Stillman Drake on "The Accademia dei Lincei"; 
and the National Geographic Society Illustrated Lecture. 
AAAS Committees: Special Program of the AAAS Committee on 
Council Affairs on Civil Defense: Speakers: Eugene Wigner, Wolfgang il 
Panofsky, Owen Chamberlin, Fred Payne, Barry Commoner, Bentley 
Glass, and Anatol Rapoport, moderator, and Henry Eyring, chairman; 
Committee on Desert and Arid Zones Research. 
Lawrence Hall of Science: Director Harvey E. White will lecture twice 
on this splendid Center of Science Education, 27 and 29 December. 
Sections and Societies: The 20 AAAS Sections and some 92 participat- 
ing societies are scheduling specialized symposia and papers. 
AAAS Science Theatre: The latest foreign and domestic films. <.- 
Exhibits: The Annual Exposition of Science and Industry is on the 
lower level of the ASUC Student Center, AAAS Headquarters. 
Advance Registration: By registering in advance, you avoid delay at 
the Registration Center on arrival; you receive the General Program in 

- 
,c! 

time to plan your days at the meeting; and your name is posted in 
the Visible Directory when the meeting opens. Use the coupon below. 

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

(Check la or Ib) la. L-Enclosed is $5.00 Advance Registration Fee. This brings me the General Program and a Convention Badge. 
lb. LI-Enclosed is $3.00 for the General Program. (If I attend the meeting, the Badge, which I need to obtain the privileges 

of the meeting, will cost me $2.00 more.) 

2. FULL NAM E (Dr., M iss, etc.) ...................................... ............................................................ 
(Please print or typewrite) (Last) (First) (Initial) 

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

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

4. ACADEMIC, PROFESSIONAL, OR 
BUSINESS CONNECTION .................................................................... 

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

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

Please mail this coupon and your check or money order for the total amount to the AAAS in Washington, D.C. (address as shown) 
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MEETING * 26-31 DECEMBER 
Make Your Reservations 

Make sure you have the sleeping accommodations you prefer. Since this is a campus meeting-and 
the ASUC Student Center is AAAS headquarters-society headquarters will be mainly in university 
buildings. 
Hotel and Motel Information. A deposit of $5 is required 
by all hotels and motels. Deposits are credited toward 
the final bill, and are refunded if cancellation is received 
not later than 10 days before the date of your reservation. 
Make checks payable to the AAAS Housing Bureau. 

Residence Hall Information. Accommodations are available 
for one or two persons per room, for couples, and for chil- 
dren 14 years or older. Hours for room registration at the 
Hall are 8:00 a.m.-10:30 p.m. daily. The full amount for 
room, with or without meals, is collected in advance. There 
is a special charge for overnight 30 December (no meals 
December 31): $6.00 single occupancy, $5.00 per person 

double. Parking is 50? per 24-hour day. The general dead- 
line for residence hall reservations is 10 December. 

For more details on all of the above facilities and services, 
see the 23 July issue of Science, page 454. 

The hotel, motel, and residence hall sleeping accommoda- 
tions are for your convenience in making your room reser- 
vation in Berkeley. Please use the coupon below and send it 
and any necessary deposit directly to the AAAS Housing 
Bureau in Berkeley. Give a definite date and estimated hour 
of arrival, and also your probable date of departure. The 
Housing Bureau will make the assignment and promptly 
send you a confirmation. 

Rates per Day 

HOTELS Single 
Claremont (300) $11.00 
Durant (200) 8.50* 
Shattuck (250) 8.50 

* A few single rooms at $5.50, twins at $7.50. 

MOTELS 

Berkeley House (112) 
, Berkeley Plaza (52) 

Berkeley Travelodge (46)' 
vrc California Motel (42) 
q Golden Bear (44) 

(and others) 

9.50 
7.00 
8.00 
6.50 

7.00-8.00 

Double 
$15.00 

11.00 

13.50 
8.50 

10.00 
7.00 

8.00-10.00 

Twin 
$15.00 

12.00* 
14.00 

13.50 
9.50 

11.00 
8.00 

10.00-12.00 

Suite 

$18.00-22.00 
25.00-35.00 

25.00-28.00 
15.00 

18.00 

RESIDENCE HALLS 

Single occupancy-$7.50 without meals; $8.50 with breakfast and lunch 
Two in a room-$6.50 each without meals; $7.50 each with breakfast and lunch 

AAAS Housing Bureau 
P.O. Box 210 
Berkeley, California 94701 

Date of Application .......................... Deposit of $............... enclosed 

Please reserve the following accommodations for the 132nd Meeting of the AAAS in Berkeley, 26-31 December 1965 

First Choice of Hotel, Motel, or Residence Hall . ........................... ... Second Choice .......... 

Type of room: Single 1 Double bed ] Double, twin beds I Suite [ Rate: Desired ................ Maximum rate.............. 

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

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

NAM E ......................................................................................................... . ............... 
(Individual requesting reservation) (Please print or type) 

ADDRESS ........................................................................................ 
(Street) (City) (State) (ZIP Code) 

Mail this coupon now to the AAAS Housing Bureau. Enclose hotel or motel room deposit if needed. Make checks payable to AAAS Housing Bureau. 
All rooms will be assigned and confirmed in order of receipt of reservation. 
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Parking 
Free 

50?, $1.00 
Public 
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IN APRIL, 1963 @ INTRODUCED THE FIRST 60,000 rpm preparative ultracentrifuge. 

IN DECEMBER, 1963 I INTRODUCED THE FIRST long-tube rotor for higher-resolution density gradients 

IN APRIL, 1964 i INTRODUCED THE FIRST lifetime-rated rotors. 

IN APRIL, 1965 INTRODUCED THE FIRST complete preparative ultracentrifuge system with volumes to 2000 m. 

Anyone for follow-the-leader? 

The essence of leadership is to lead. 
These advancements in ultracentrifuga- 
tion, the new landmarks that help per- 
fect the state of the art, are all IEC 
innovations. 

The latest IEC achievement is another 
technological breakthrough: a complete 
ultracentrifuge preparative system with 
capabilities in both large volumes and 
ultra-high gravities unequalled by any 
prior instrumentation. These ultracentri- 
fuges are at work now in laboratories 
like yours. They are worthy of your most 
serious consideration. Write today for 
new, detailed brochure. 

THE NEW IEC B-35 ULTRACENTRIFUGE 
For large volume, plus high gravities. 
Heavy duty. Versatile. Can swing two 
liters at 28,500 g; 400 ml at 147,100 g; 
6 x 15 ml at 206,200 g. Electronic tem- 
perature controls. Precise vacuum sys- 
tem. Barely audible noise level. 

THE NEW IEC B-60 ULTRACENTRIFUGE 
Speeds to 60,000 rpm, gravities to 
405,900 g. Silicon oil diffusion pump 
produces vacuum to 0.5 ,u. Ultra quiet. 
The ultimate in preparative instrument 
sophistication. 

THE NEW IEC A-28 ROTOR 
4 x 500 ml at 28,500 g-and no de- 
rating ever! 600 ml more than any other 
rotor at this gravity level. Larger volumes 
save significant time in preparative work. 

THE NEW IEC SB-405 ROTOR 
405,900 g .. . long-tube configuration, 
and no derating ever! This titanium 
rotor handles six 5 ml tubes at 60,000 
rpm. Produces high resolution gradient 
definitions, never before obtainable. 

INTERNATIONAL () EQUIPMENT CO. 
300 Second Avenue * Needham Heights, Mass. 02194 
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ENTER A NEW ERA OF ADVANCED MICROVISION . .. 

Combining unique Bausch & Lomb Flat Fields... 
with exclusive Bausch & Lomb Zoom Optical System. 

We believe Dynazoom? and our Flat Field System fulfill the most critical require- 
ments of advanced microscopy. We want you to try one of these new microscopes 
in your laboratory-compare it with any other make, at any other price. Let your own 

eyes decide. Write today for our new Laboratory Microscope Catalog-Modelmaker, 
No. 31-185 and/or an opportunity to work with a new Flat Field Dynazoom. There is 

no obligation. Bausch & Lomb, 85623 Bausch Street, Rochester, New York 14602. 

BAUSCH & LOMB ( 
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XEastman Briefs 
FOR NOVEM mER 

C 

C 

C-C-C-C-C=C=O 
Butyl Ethyl Ketene 
Form .......................... yellow liquid 
Boiling point, 12 mm ................... 36? C. 
Flash point, T.O.C. ..................... 18 C. 

Not quite so ravenously reactive as ketene itself, 
B61 still reacts readily with anything sporting an 
active hydrogen or double bond. When you get 
your sample (20% in hexane) read the instructions 
about storage carefully. Physical data above are 
for undiluted BEK. 

Eastman Chemical Products, Inc. 
Kingsport, Tennessee B61 

C-C-C-C=O 

P -Butyro;actone I 
Form ....................... colorless liquid 
Specific gravity, 20?/20? ............... 1.0409 
Refractive index, n ................. 1.4772 
Flash point, C.O.C .................... 80? C. 

The fact that you can open the ring on either side 
of the oxygen makes BBL a versatile as well as 
reactive compound. It's useful, as you can under- 
stand, in preparing butyric, P-hydroxybutyric, and 
crotonic derivatives. 

Eastman Chemical Products, Inc. 
Kingsport, Tennessee B62 

C 0 C 
I II I 

HO--C C-C-C-C-C-C-OH 
I I 

C C 

Hydroxypivalyl Hydroxypivalate 
(Neopentyl Glycol Monohydroxy- 
pivalate) 
Form ....................... crystalline solid 
Melting point ...................... 51-53? C. 
Boiling point, 1 mm. .................. 120? C. 
Molten color, APHA .................. 90 ppm 
An interesting new glycol for developing polyester, 
urethane and other resins, plasticizer and more 
complicated molecules, HPHP offers a pleasing 
and useful near-symmetry based on the stable neo- 
pentyl configuration. The hydroxyls are nicely re- 
active, the internal ester link not overly so. 

Eastman Chemical Products, Inc. 
Kingsport, Tennessee B67 

-.-. - . ....- CLIP AND 

c 
I 

N C-C-C-C-CHO 

C 

4-Cyano-2,2-dimethylbutyraldehyde 
Form ................ colorless to amber liquid 
Specific gravity, 20?/20? C ............. 0.9498 
Boiling point, 5 mm. .................. 92-94 C. 
Assay, minimum ........................98 % 
To save breath we call this compound ibanitrile, or 
more simply, IBAN. Should you want a sample and 
a technical data sheet covering a few of its hydrol- 
ysis reactions, condensations, oxidations and re- 
ductions, use the handy coupon. 

Eastman Chemical Products, Inc. 
Kingsport, Tennessee B68 

C C C 
I II I I 

C=C-C-O-C-C-C-C-C 
I I 

C R 

R is OH or CH2C(CH3)COO 

Tr'imethylpenfanediol Methacrylates 
Form . ... ................. liquid 
Ester ratio, approximate ... 70% di; 30% mono 
Inhibitor ........................... 20 ppm 
This mixture of monomers has obvious applica- 
tions in polymerization reactions. Tg can be raised, 
solvent resistance improved, and numerous other 
rheological and chemical properties modified. The 
inhibitor is hydroquinone monomethyl ether. 

Eastman Chemical Products, Inc. 
Kingsport, Tennessee B69 

Chemicals Sales Development Dept. 
Eastman Chemical Products, Inc. 
subsidiary of Eastman Kodak Company 
Kingsport, Tennessee 
Please send more data on these chemicals: 

B6Fl B62 0 B67 1 B168 ] B69L - 

Company 

Address 

City Zip Code 
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Women and the Scientific Professions: 
The M.I.T. Symposium on American 
Women in Science and Engineering 

edited by Jacquelyn A. Mattfeld and Carol E. Van Aken. 
In the decade 1950-1960 the number of women in engineering 
declined from 1.2% to .8%; in the sciences, from 11% to 9%. 
In the 1950's women received 10% of the doctoral degrees in this 

country compared to almost 15% in 1920. What are the personal, 
social, and economic factors involved in the decline? The urgency 
and timeliness of the subject matter, and the provocative way it is 
handled by such distinguished contributors as Bruno Bettelheim, 
Mary I. Bunting, Erik H. Erikson, James R. Killian, Jr., and Alice 
S. Rossi, will appeal to the general reader as well as to the social 
and behavioral scientist. 272 pages, $6.95 

HOMAGE TO GALILEO 
edited by Morton F. Kaplon 

After four hundred years, Galileo is still misunderstood, under- 
estimated, and even ignored. Yet the papers in this volume testify 
that the great scientist, now shrouded in legend, bequeathed us 
scientific, historical, and philosophical treasure sufficient to fasci- 
nate, inspire, and even mystify modern scholars four centuries 
later. Here Galileo's unique impact both in science and in the re- 
lationship of science to society is examined by scholars in physics, 
philosophy, and history. Intended for an audience of catholic 
tastes and interests, HOMAGE TO GALILEO is derived from the Galileo 

Quadricentennial celebration held at the University of Rochester. 
176 pages. $6.00 

TIZARD by Ronald W. Clark 
A well-written biography of 
Britain's father of radar; the 
story of a new kind of scientific 
administrator working in gov- 
ernment where "higher up.... 
ignorance sometimes reigned and 
the word 'science' was apt to be 
linked with the phrase 'new- 
fangled' . . . ". "Excellent" 

-Physics Today. xvii + 458 pages, 
photographs, $10.00 
SCIENTIFIC SOCIETIES IN THE 

UNITED STATES, THIRD EDITION 

by Ralph S. Bates. With a new survey of 
space-age societies, a new chronology, 
an expanded bibliography, this 
important work is brought completely 
up to date. 320 pages, $8.75 

THE CHEMISTRY OF DIAMOND-LIKE 

SEMICONDUCTORS by N. A. Goryunova, 
edited by J. C. Anderson. Full coverage 
of recent experimental data and new 
general and theoretical aspects of the 
subject. 240 pages, $10.00 

THE TECHNOLOGY OF NUCLEAR 

REACTOR SAFETY edited by T. J. 
Thompson and J. G. Beckerley. Vol. 1: 
Reactor Physics and Control, 768 
pages, ready now, $25.00; Vol. 2: 
Reactor Materials and Engineering, 
736 pages, expected May 1966 - 
order now for billing on delivery, $25.00 

Cambridge, 
Massachusetts 

02142 

SCIENCE, VOL. 150 
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,i.... l ooking for a 
walk around 

--::: cryogenic 
-::; refrigerator? ..... .....: -.i 

Here it is. It's the new LINDE LR-1OA-6 
Liquid Nitrogen Refrigerator. It combines 
portability and long-term storage so 
effectively you'd almost think a researcher 
designed it for us. 
Carry it anywhere -it weighs only 37 lb. 
fully charged/ holds 6 canisters with 
a capacity of 115 cu. in./ has a minimum 
holding time of 3 weeks at -196?C 
between refills of liquid nitrogen/ is totally 
nonmechanical, and completely safe for 
storing biological materials. 
This dual-purpose storage and shipping 
container is just one of many related 
products available from Union Carbide, 
the people who know most about cryogenics. 
Some others: liquid nitrogen refrigerators 
which store up to 42,900 1.2-ml. ampules on 
canes... controlled rate freezers... biological 
transports... liquefied gas containers. 
Are you interested in storing biological 
specimens safely and economically? Choose 
from the big line of LINDE cryogenic 
equipment. For further inforrhation, 
mail the coupon. 

I CHECK COUPON-CLIP-ATTACH TO BUSINESS LETTERHEAD I 

Dept. SC 111, Linde Division j 
l Union Carbide Corporation 
1 270 Park Avenue, New York, N. Y. 10017 
I Please send me information on: l 
I L The LR-1OA-6 Liquid Nitrogen Refrigerator. | 
I a Larger-size liquid nitrogen refrigerators. 

E] Other cryogenic equipment. 

I PLEASE ADD MY NAME TO 
YOUR MAILING LIST. 

|I KU~CRYOGENIC I 
lI PRODUCTS I 
I I 
L? . 
LINDE is a registered trade mark of Union Carbide Corporation. 

--L 



Introducing the LKB 9000 

Gas chromatograph-mass spectrometer 

The LKB Model 9000 is a fully 
equipped, combination instrument 
which provides simple, reliable and 
flexible operation for the routine 
mass spectrometric analysis of or- 

ganic substances purified by the 
built-in gas chromatograph. It uti- 
lizes the most advanced and 

sophisticated methods and instru- 
mentation for each of its important 
unit operations, from sample in- 
troduction into the gas chromato- 

graph to recording of a mass 

spectrum. Other inlet systems are 

provided for operation of the mass 

spectrometer with previously puri- 
fied liquids and solids.We are justly 
proud of its performance, which is 

eminently suited for biochemical 

analysis, determination of trace 
constituents in complex mixtures, 
molecular structure elucidations, 
and studies of isotope abundance. 

Gas Chromatography for the pre- 
liminary purification of organic 
compounds in complex mixtures is 
achieved with coiled columns 
housed in a compact oven. A cir- 

culating air bath assures accurate 

temperature regulation in isother- 
mal or temperature-programmed 
operation. 
Sample Enrichment in a unique 
patented molecule separator (per 
Becker and Ryhage) is carried out 

by the preferential removal of 
carrier gas from the effluent stream 
of the gas chromatograph. 
Ionization is achieved by electron 

impact. Automatic regulation of 
electron energy provides optimal 
levels of ionization during opera- 
tion of the ion source as a gas 
chromatographic detector and for 
the reproducible production of an 

array of fragment ions during re- 

cording of a mass spectrum. 
Mass Spectra are obtained with a 

rapid-scanning, single-focussing 
magnetic sector analyzer with suf- 
ficient resolving power for opera- 
tion with compounds in a molecu- 
lar weight range up to 1200. 
Optimal resolving power under dif- 
ferent operating conditions with 
externally variable ion source and 
collector slits. 
Components for the GLC inlet are 
designed to provide optimal per- 
formance with the most demand- 
ing chromatographic conditions. 
Minimum dead volume and effec- 
tive, uniform temperature control 
of all parts assures symmetrical 
peaks with no loss of effective col- 
umn efficiency, even with capillary 
columns and long packed columns.' 
Write for brochure 9000S I and list 
of satisfied users. 

LKB INSTRUMENTS, INC., 12221 Parklawn Drive, Rockville, Maryland 20852 
LKB-PRODUKTER AB, P.O. Box 76, Stockholm-Bromma 1, Sweden. 
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Which 
reference 

Which 
reference 

Which 
reference 

Which 
reference 

There are nineteen members 
in the family of Beckman 
Reference Electrodes-just so you 
can select the one best related 
to your requirements. There are 
four different types of reference 
junctions to pick from-asbestos 
fibre, palladium wire, ground 
glass sleeve, and porous frit. Each 
can be properly matched to 
your specific application for highly 
reliable determinations. 

In all, there are 121 Beckman 
electrodes immnediately available. 
Call your local Beckman 
Sales Engineer or write for the 
Electrode Catalog. 
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INSTRUMENTS, INC. INSTRUMENTS, INC. INSTRUMENTS, INC. INSTRUMENTS, INC. 

SCIENTIFIC AND PROCESS 
INSTRUMENTS DIVISION 

FULLERTON, CALIFORNIA . 92634 

INTERNATIONAL SUBSIDIARIES: GENEVA, SWITZERLAND; 

MUNICH, GERMANY; GLENROTHES, SCOTLAND; PARIS, 

FRANCE; TOKYO, JAPAN; CAPETOWN, SOUTH AFRICA 
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may be in short supply during the day- 
time, the accelerator may have to be 
operated at night only. (If so, tourists 
could visit the accelerator during the 
day, and the entrance fees charged 
might pay a significant fraction of the 
operating cost.) 

When repair work must be per- 
formed in the circular tunnel, which 
would soon become highly radioactive, 
accelerator engineers would fill the en- 
tire tunnel with sea water. Mechanics 
employing aqualungs or diving suits 
could then work in complete safety. 

A separately constructed central 
area of the assembly would contain 
machine shops, special power supplies, 
a large control room, administrative 
headquarters, and also a kind of motel 
(with parking for helicopters rather 
than cars) for the crew of approxi- 
mately 1000 engineers and technicians. 
Recreation facilities would include a 
movie theater, squash courts, swim- 
ming pools, and a specially stocked 
fishing pool. 

The plan circumvents rivalry from 
groups in different parts of the coun- 
try. (The possibility of building the 
quadrants in smaller units that could 
pass through the St. Lawrence Sea- 
way and be assembled in Lake Erie 
or Lake Michigan has not been ruled 
out.) Also, four different parts of the 
country could be given contracts for 
building the four arc-shaped platforms. 
(Already, a bid has been received 
from a Japanese shipbuilding firm ex- 
perienced in building supertankers.) 
Since these four quadrants-and the 
linac structure and the experimental 
hall structures could be built simul- 
taneously in different shipyards, as 
much as 2 years could be saved rela- 
tive to the time needed to construct 
a fixed synchrotron. 

Only in the last few weeks has the 
last and thorniest problem been solved: 
the problem of radiation beamed to- 
ward a particular part of the city 
adjacent to the harbor in question. If 
an emergent beam were aimed toward 
a certain portion of the city, persons 
living there would receive, during a 
typical month, five or ten times the 
permissible dose (from muons, which 
are fundamentally aquatic and can 
travel freely in water). The solution is 
to mount a 5-hp outboard motor tan- 
gentially at the outer edge of the plat- 
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continuously, so as to rotate the en- 
tire accelerator at the rate of one 
revolution per week and thus distrib- 
ute the radiation uniformly along the 
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entire harbor-front. The direction of 
rotation will be the same as that of 
the protons in the accelerator, so as 
to add to their speed; even a slight 
increase is significant if the particles 
are already traveling at a speed al- 
most equal to that of light. 

WILLIAM A. SHURCLIFF 

Underwater Consultant, CECU, 
42 Oxford Street, 
Calmbridge, Massachusetts 

Metric System: Easy Conversions 

Anyone who did not read Manuel 
Mateos' letter (24 Sept., p. 1450) 
missed an important proposal. Mateos 
suggests a "metricized British system" 
whereby our quart and pound would 
be made slightly larger, thus making 
the new "metric quart" equal to 1 
liter and the "metric pound" to 1/2 
kilogram; the inch would become 
a bit shorter, so that 1 "metric inch" 
would equal 25 millimneters and 40 
"metric inches"-1 "metric yard"- 
would be 1 meter. 

This would be an easy way to make 
the metric system more acceptable to 
the general public. More important, 
however, for those of us who are not 
interested in the precise conversion 
when reading (or writing) articles us- 
ing metric units, it is an ideal method 
of beginning to think in these equiva- 
lent units without constantly referring 
to conversion factors. 

R. G. PETERSEN 

U.S. Geological Survey, Water 
Resources Division, 211 Congress 
Street, Boston, Massachulsetts 02110 

Psychologists' Title 

In the recent exchange of letters 
about degrees and titles, Wiesinger 
(10 Sept., p. 1174) writes that "it is 
not good form in English for a Ph.D. 

. to refer to himself as Dr .. " 
It should be noted that the clinical 
psychologist, who is a Ph.D., cannot 
function professionally without refer- 
ring to himself as "Dr." If he calls 
himself "Mr." he is respected by 
neither his physician colleagues nor his 
patients. This poses a special problem 
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Anyone who did not read Manuel 
Mateos' letter (24 Sept., p. 1450) 
missed an important proposal. Mateos 
suggests a "metricized British system" 
whereby our quart and pound would 
be made slightly larger, thus making 
the new "metric quart" equal to 1 
liter and the "metric pound" to 1/2 
kilogram; the inch would become 
a bit shorter, so that 1 "metric inch" 
would equal 25 millimneters and 40 
"metric inches"-1 "metric yard"- 
would be 1 meter. 

This would be an easy way to make 
the metric system more acceptable to 
the general public. More important, 
however, for those of us who are not 
interested in the precise conversion 
when reading (or writing) articles us- 
ing metric units, it is an ideal method 
of beginning to think in these equiva- 
lent units without constantly referring 
to conversion factors. 

R. G. PETERSEN 

U.S. Geological Survey, Water 
Resources Division, 211 Congress 
Street, Boston, Massachulsetts 02110 

Psychologists' Title 

In the recent exchange of letters 
about degrees and titles, Wiesinger 
(10 Sept., p. 1174) writes that "it is 
not good form in English for a Ph.D. 

. to refer to himself as Dr .. " 
It should be noted that the clinical 
psychologist, who is a Ph.D., cannot 
function professionally without refer- 
ring to himself as "Dr." If he calls 
himself "Mr." he is respected by 
neither his physician colleagues nor his 
patients. This poses a special problem 
for psychologists who work simultane- 
ously in clinical and academic settings. 

JOHN G. WATKINS 

Department of Psychology,, 
University of Montana, Missoula 

for psychologists who work simultane- 
ously in clinical and academic settings. 

JOHN G. WATKINS 

Department of Psychology,, 
University of Montana, Missoula 

for psychologists who work simultane- 
ously in clinical and academic settings. 

JOHN G. WATKINS 

Department of Psychology,, 
University of Montana, Missoula 

for psychologists who work simultane- 
ously in clinical and academic settings. 

JOHN G. WATKINS 
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NMR STUDIES AT 100 mc 

The new Varian HA-100 is the most powerful research instrument available in the field of NMR 

spectroscopy. Now this instrument features another "first" from Varian... the new AutoShim* Magnetic 
Field Homogeneity Control Unit, designed to automatically and continuously compensate for Y-axis 
gradients by using the correlation between maximum NMR lock signal amplitude and minimum 
field gradient. Through its compatibility with the C-1024 Time Averaging Computer, it brings a new 
capability to NMR -time averaged spectra accumulated over long periods of time, with no supervision 
or readjustment, 

*Trademark 

Example: Small sample analysis 

Probably the most severe basic limitation in the 
application of NMR spectroscopy to molecular 
structure determination is the inherent lack of 
sensitivity of this tool compared to other specto- 
graphic methods. Fortunately, this problem can 
be attacked by using electronic computer tech- 
niques to store spectral information accumulated 
from many scans of the same sample. In this way 
sensitivity is improved by a factor equal to the 
square root of the number of scans taken. The 

50 
1 

spectrum shown below is a readout of the mem- 
ory of a C-1024 computer which stored 200 
scans accumulated during an overnight period 
of 15 hours. The sample is 0.2 mg Vitamin-E, or 
a-tocopherol, dissolved in 0.4 ml CS2, corre- 
sponding to a concentration of 1.2 x 10-3 molar. 
Assignments for key signals are shown in the 
illustration and these can be compared to the 
60 Mc CDC13 spectrum in the Varian NMR 
spectra catalog, Vol. 1, No. 366. 

OH 

5.5 5.0 

VITAMIN-E 
CH3 CH3 CH3 

CH3 < 
[(CH2) CH]) CH H3 

CH3 

SOLVENT: CS2 

C(5),(7),(8)-CH 

C(4)-CH2 

3.0 PPM(b) 

For additional copies of this or previous examples 
in this series, or for current technical information on X VAR IA N associates 

Varian NMR and EPR Spectrometers, please 
write Varian Associates, Analytical Instrument Division. I PALO ALTO 38, CALIFORNIA 

In Europe, contact Varian A.G., Zug, Switzerland. 
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UNITRO# your complete source for 
Microscopes with the Metallurgists' Stamp of Approva 
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. DAY A 
1V FREE TRIAL - 

A salesman's demonstration gives you only about 30 minutes to 
examine a microscope . . . hardly the best conditions for a critical 
appraisal. But UNITRON's Free 10 Day Trial allows you to evaluate 
the microscope in your own lab, and prove its value to you, in your 
own work, before you decide to purchase. 

WRITE FOR OUR FREE CATALOG 
The UNITRON catalog is your buying guide to a complete line of 
microscopes and accessories for every application. Write for your 
copy and see why UNITRON Microscopes have The Metallurgists' Stamp 
of Approval. 

0 0 0 0 0 0 0 0 00 0 0C0 O ~(^--O000 0 

O CE Please send UNITRON's Microscope Catalog No. 4-P 
O E I want a FREE, no-obligation, trial of Model ... 
0 NAME .DP. _ DEPT._ n 

O COMPANY_ 
0 
O ADDRESS_ 
0 
0 CITY___ 
0 

STATE__ ._._. ZIP_ 
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DOING RESEARCH? 

Intensive research requires the Leitz Ortholux 
when investigation is difficult and problems 
varied. Functional design is the basis of the built- 
in flexibility that permits the Ortholux to aid the 
creative scientist. 
The Ortholux is used in the major chemical, med- 
ical, and industrial research centers of the world. 
Every modern microscope technique is possible 
with the Ortholux, including: incident light, trans- 

mitted light (or both combined), bright-field, dark- 
field, polarized light, fluorescence, phase contrast, 
hot stage microscopy, TV microscopy, photo- 
micrography, and others. 
A special booklet showing specific microscope 
combinations for these techniques is available. 
Request publication #51.2-D40. 58365 

E. LEITZ. INC.. 468 PARK AVENUE SOUTH. NEW YORK. N. Y. 10016 

, E r st Leitz G.m.b.H.,Wetzlar. Germany--Ernst Leitz Canada Ltd. 
LEICA AND LEICINA CAMERAS ? LENSES ? PROJECTORS ? MICROSCOPES 
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science, including the presentation of mi- 
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A New Level of Understanding 

The congressional year just concluded has been a period of unusual 
interest for scientists, politicians, political scientists, and others who 
are concerned with the relations of science and government. Some 
new ground has been broken and some past relationships extended 

through omnibus legislation on higher education and an enhanced 
role for the U.S. Office of Education; by legislation on medical educa- 
tion and service, drug controls, industrial research, and air and water 

pollution; through some reorganization of federal scientific bureaus; 
and by the establishment of the National Arts and Humanities Foun- 
dation. 

The year has also seen the National Academy of Sciences become 
a formal adviser to Congress, while continuing in its long-established 
role of adviser to the Executive Branch. The extensive reports of the 
Elliott Committee were published, and the Daddario Committee held 
the first major review of National Science Foundation legislation, 
activities, and future responsibilities since the Foundation came into 

being. Although a proposal to establish a commission to study the 

desirability of a federal department of science and technology was 

shelved, as it has been in several earlier sessions, there was plenty of 
evidence that Congress is seeking a better understanding of the rela- 
tions between science and the agencies of government and between 
scientists and the other segments of our society. 

Although the problems that have been dealt with through legisla- 
tion or discussed in hearings and reports have been handled individually 
and empirically, each in terms of its own characteristics and require- 
ments, the very amount of such segmental activity has increased the 
need for a more generalized, more theoretical, treatment of the relation 
of science to government. Wallace Sayre in last week's issue of Science 

(page 595) reviewed a first answer to this need: Don K. Price's The 
Scientific Estate. Most past discussions of the relations between scien- 
tists and government have dealt with such topics as the conflict of in- 
terest of members of advisory bodies, the distribution of research funds, 
the proper growth rate for basic research, the relative advantages of 
alternative methods of support, the allocation of patents and copy- 
rights, and various forms of organization of government bureaus. Price 
discusses something much more fundamental, "the problem of the 
relation of science and scientists to the political ideas and constitutional 
system of the United States." 

The political theorists who wrote the U.S. Constitution sought to 
protect a democratic government and society against the then major 
sources of power: property, the military, and the church. Since that 
time, science and technology have become important sources of power. 
How would the Founding Fathers have handled this problem? It is 
at this general and fundamental level that Price considers the rela- 
tions between scientists and government and the problem of keeping 
the growing influence of science compatible with representative gov- 
ernment. 

Detailed questions will continue to be treated, as they must be at 
least in part, at their own level and in their own pragmatic terms. 
Nevertheless, they can now be considered in a deeper perspective as 
a result of Price's analysis, and that analysis can be a starting point 
for a more rational and more unified treatment of a diversity of prob- 
lems. Sayre concludes his review with the statement that the book's 
"excellence as a venture in theory stands as a strong invitation to an 
empirical testing of its wide-ranging conclusions." The Scientific Estate 
has moved the discussion of the relation of science and government 
to a new level of understanding.-DAEL WOLFLE 
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pulse height analysis 

The fast, flexible 1001 has more built-in features 

than any other 1024-channel analyzer ever made 

The TMC 1001 has a 12.5 megacycle ADC, faster memory cycle 
time, and operates at higher counting rates than any previous 
1024-channel analyzer. For flexibility, it has built-in, switch- 
selectable modes for simultaneous single and multi-channel 
pulse height analysis, multiscaling and analog sampling. Its pro- 
gramming can be automatic, semi-automatic, manual or ex- 
ternally controlled. Set the 1001's conversion gain switch in its 
2x position and you've got resolution in a selected area equiv- 
alent to that of a 2048-channel analyzer. It's TMC style . . . 
straight through. 

You'd expect the 1001 to have a variable-width, single-channel 
window... and it does. Superimposed over the multi-channel 

display, it gives you a direct, visual reference for energy calibra- 
tion purposes. The 1001 also has display overlap for separate 
quarters or halves of the memory, in both linear and log modes. 
Individual centering controls simplify comparison in either 
mode. And as for compatibility, the 1001 is directly compatible. 
with every standard type of analog or digital readout device. 

We know that you can't find a 1024-channel analyzer any- 
where that will match the flexibility, reliability and speed of 
the 1001. TMC likes being first. If you're inclined the same way, 
you'll want all the facts on the 1001. To get them, write: Nuclear 
Division, Technical Measurement Corporation, 441 Washington 
Avenue, North Haven, Connecticut 06473. 
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CEC announces 

three important contributions 
to medical research 

Long recognized as a leading developer 
and supplier of instrumentation for the 
military and industry, CEC has now 
extended its capabilities into the field 
of bio-medical research. The following 
three instruments will illustrate how sig- 
nificant this contribution is destined to 
become. 

Series 4-327 Physiological Pressure Transducers 

Designed for heart catheterization in 
medical research and diagnostics, the 
Series 4-327 are the only medical trans- 
ducers available today which will con- 
sistently withstand the temperature re- 
quired for autoclave sterilization, which 
remains the fastest sterilization method 
known. They are the only units with 
detachable cables, meaning the entire 
unit does not have to be returned to the 
factory if a cable breaks. 

The 4-327's also feature shunt calibra- 
tion, which reduces the frequency of 
time-consuming manometer calibra- 
tions. Whereas Type 4-327-0105 with 
extremely low volumetric displacement 
is compatible with most amplifier sys- 
tems in current use, the highly sensitive 
Type 4-327-0106 will drive light beam 
galvanometers without the need for am- 
plifiers. Both units are made of non- 
corrosive stainless steel and feature a 
plastic dome which is quickly remov- 
able for sterilization. 

VR-3300 Magnetic Tape Recorder/Reproducer 

Accepted for years by aerospace and 
the military as the ideal tape recorder/ 
reproducer where portability and solid- 
state reliability are required. The VR- 
3300 is now being used by leading uni- 
versities for medical research programs. 
A major use is to record data from 
electrocardiographs and electroenceph- 
alographs. Electrical signals are fed 
to the VR-3300, recorded, and stored 
until the data reaches a computer. This 
permits post-test analysis as well as 
long-term statistical analyses, the latter 
extremely useful in detecting factors 
apparent only when a large volume of 
comparative data is available. 

The VR-3300 can record up to 3/4 
hours of data on a single reel of tape - 
which can be reproduced at high speeds 
to shorten data analysis time. Perform- 
ance characteristics which assure maxi- 
mum data fidelity include linear phase 
response, low transport flutter, and low 
signal-to-noise ratio. The instrument is 
adjustable for optimum transient re- 
sponse or optimum frequency response. 

Type 5-124 Portable Recording Oscillograph 

Low cost and easy operation of CEC's 
versatile Type 5-124 Recording Oscil- 
lograph have, for the first time, brought 
quality data recording to many users in 
the medical field. In one current appli- 
cation, it is being used in an advanced 
medical research environmental cham- 
ber to record physiological variables as 
they occur in humans. Tests are con- 
cerned with the effects of exposure to 
natural and artificial elements that are 
frequently encountered in today's com- 
plex industrial and community environ- 
ments. 

The Type 5-124 is portable: weight is 
approximately 40 pounds, and simple 
operation procedure has eliminated the 
need for trained personnel. Up to eight- 
een channels of data are recorded on 
7-inch-wide oscillograph records by the 
direct-print process, which means no 
chemical processing is required. 
For complete information about these 
advanced instruments, call your nearest 
CEC Sales Office, or write for CEC 
Bulletin Kit #7067-X2. 

CEC 
CONSOLIDATED ELECTRODYNAMICS 
A SUBSIDIARY OF BELL & HOWELL/PASADENA, CALIF. 91109 
INTERNATIONAL SUBSIDIARIES: WOKING, SURREY, ENGLAND 

AND FRIEDBERG (HESSEN), W. GERMANY 



before mechanical taring-the weight of the filter paper cup on the pan 
would normally be 0.5887 grams after setting the micrometer. 

NTRODUCING THE FASTEST, SIMPLEST MECHANICAL 

TARING EVER DEVISED.. 

the mechanical tare-instead of weighing the cup, 
use the TARAMATIC control knob 
to bring the optical scale back to zero. 

after mechanical taring- with filter paper cup on the pan, all 
systems now read zero. 

For more detailed information on these and other Sartorius balances, write to 

Division of Brinkmann Instruments, Inc., antiague Road, Westby, L I., New York 11590 Division of BrinkmannI Instruments, Inc., Cantiague Road, Westbury, L. I., New York 11590 



takes the arithmetic out of analytical weighing 



No other liquid scintillation counting system 

can match the performance and price of TMC's 

707A. An automatic, easy-to-operate, refrigerated 

system, it is available with one, two or three 

independent analytical channels. Its resolution 

efficiency, and reliability are among the highest... 

its price the lowest. If you have any interest in liquid scintillation 

counting, you'll want all the facts on the 707A. Get them by writing: Vanguard 

Instrument Corporation, 441 Washington Avenue, North Haven, Connecticut 06473. 

i iSV A N G U A RD 
INSTRUMENT 
CORPORATION A SUBSIDIARY OF 

.... TECHNICAL MEASUREMENT CORPORATION 



COST!! 

SPECTROMETE R" 

3 Six Decade Scaler, 1 Microsecond Resolving Time 
?a Five Decade Timer, Minutes & Seconds s All Decades 
Presettable from 0 to 9 a Current and Voltage Input 
Amplifier ; Amplifier Gain X1000 Voltage, 1 ,A Cur- 
rent : Baseline and Window Variable Over 100% of 
Range - Dual High Voltage Supply (1.5 KV and 3 KV) 
for Proportional & Scintillation Counting 

' 
5 ma Cur- 

rent (use with multiple detectors) a Automatic Back- 
ground Subtract a Auto Recycle on Scaler Timer (Decay 
Studies) : All Decades Wired for BCD 1-2-4-8 Print Out 
- Auto Baseline Advance in 1% Increments ? Preset 
Count and Time Override 

WITH 

4 selectable ranges 
Up to 1 million counts per 

minute for automatic plot- 
ting 

Scintillation spectra in His- 
togram Form 

WITH 

Print out sample number, 
count, and time 
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AUTOMATIC 

Used in Model 707 (without 
modification) 100 Sample 
Isomatic Test Tube Changer. 
Automatically count up to 
100 test tubes and print out 
sample number, count, and 
time. 

u_ 

AUTOMATIC ? eM 

CHANGER 

AUTOMATIC 

Used in Model 731 (without 
modification) 100 Sample 
Isomatic Planchet Changer. 
Automatically count up to 
100 planchets and print out 
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as the CG-C3 intermediates in lignin 
formation was discussed. Other bio- 
chemical contributions of interest dealt 
with the synthesis in vitro of glycine 
and the metabolic utilization of C14- 
ethanol (E. A. Cossins et al., Alberta). 
N. E. Good (Michigan) discussed the 
preparation of several new H-ion buffer 
systems. They were mostly substituted 
derivatives of tris (hydroxmethyl) 
amino methane covering the pH range 
from 6 to 8 and were claimed to be 
superior to both tris and phosphate 
buffers. 

Several speakers described the struc- 
ture and the effects of environment 
on plant cells as observed with the 
electron microscope and the light mi- 
croscope. A. J. Mia and G. Setterfield 
(Carleton, Ottawa) reported the syn- 
thesis of cell wall material by apposi- 
tion in Rauwolfia sclereids with H3- 
glucose pulse labeling. In a session on 
translocation in the higher plants, re- 
searchers from the Biosciences Divi- 
sion (N.R.C., Ottawa) described the 
experimental control of C14-sugar 
movement by changing the node tem- 
perature (J. A. Webb and P. R. Gor- 
ham) and discussed the distinct lack 
of evidence demonstrating sugar con- 
duction in the sieve tubes (D. C. 
Mortimer and M. Suzuki). D. S. Fen- 
som and D. C. Spanner (London, Eng- 
land) reported their measurements of 
microelectrode potentials in the con- 
ducting tissue of Nymphoides and 
Heracleum; they had calculated that 
the electroosmotic efficiency was suffi- 
cient to maintain sugar flow through 
partially blocked pores of the sieve 
plate. 

Exogenously supplied giberellins and 
IAA strongly influence plant develop- 
ment. E. Schneider and F. Wightman 
(Carleton, Ottawa) showed IAA-2-C14 
to be metabolized mainly through con- 
jugation to indoleacetyl aspartic acid, 
indoleacetyl glucose, and 2-OH in- 
doleacetylglucose in barley seedlings 
over a 24-hour period. A. Winter and 
K. V. Thimann (Harvard), however, 
could find no evidence for conjugate 
compounds over a 2-hour period in 
Avena coleoptiles, and considered exo- 
genously supplied C-4-IAA to be physi- 
cally bound to a protein fraction. N. A. 
Andreae (Dept. Agriculture, London) 
showed that conjugate products were 
formed, with IAA inactivation, when 
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acetic acid was not conjugated and re- 
mained inhibitory regardless of the pre- 
treatment time. J. I. Toohey and C. D. 
Nelson (Queens, Kingston) reported 
two new herbicides derived from a soil 
bacterium inhabiting old pastures. The 
compounds were toxic to algae and 
higher plants but not to insects, fish, or 
mammals. They were isolated and iden- 
tified as phenazine-l-carboxylic acid, 
most toxic to higher plants, and the 
2-OH derivative, most toxic to the 
algae. 

Officers of the society elected for 
1965-66 were president, G. H. N. 
Towers (University of British Colum- 
bia); vice president, D. Simminovitch 
(Department of Agriculture, Ottawa); 
secretary-treasurer, D. Canvin (Queens, 
Kingston); eastern director, A. R. A. 
Taylor (University of New Brunswick), 
western director, M. S. Spencer (Uni- 
versity of Alberta). 

J. A. WEBB 

Department of Biology, 
Carleton University, Ottawa, Ontario 

Hermaphroditic Fish 

Functional hermaphroditism is wide- 
spread among the bony fish, but until 
recently so few coordinated data on 
the subject have been available that 
it has been ignored by comparative 
endocrinologists, behaviorists, and ecol- 
ogists-all of whom should find 
among these unusual fish exceptions 
to prove some of their "rules." That 
hermaphroditic fish are now beginning 
to get the attention they deserve, how- 
ever, was apparent from the confer- 
ence on intersexuality in fishes held on 
20-21 May 1965 at the Cape Haze 
Marine Laboratory in Sarasota, Flori- 
da. Specialists and students from the 
United States, Germany, and Japan 
attended. Most of the studies reported 
dealt with species of fish in which the 
individual functions both as male and 
female during its life history. Experi- 
mentally induced hermaphroditism and 
other related aspects of piscine sexu- 
ality were also discussed. The confer- 
ence was appropriately dedicated to 
two recently deceased pioneers in the 
field-Umberto D'Ancona and G. J. 
van Oordt. 

Most hermaphroditic fish are ma- 
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ment, both ontogenetic and seasonal. 
As a result, we do not have a single 
reasonably complete sexual history of 
an hermaphroditic marine fish. Under- 
water observations made possible by 
SCUBA, and careful histological anal- 
yses of available specimens are help- 
ing to fill in the gaps, however, and 
an inkling into the hormonal mecha- 
nisms is being provided by experiments 
with sex hormones. In addition, two 
freshwater hermaphroditic species that 
thrive in aquariums are now known- 
the Asiatic synbranchid, Monopterus 
albus, and the neotropical killifish, 
Rivulus marmoratus. 

All of the known Florida specimens 
of Rivulus are either males or self- 

fertilizing hermaphrodites that exhibit 
female secondary sex characteristics. 
Fertilization takes place within the 
ovotestes, and the fish lay eggs that 
have already undergone some develop- 
ment. Robert W. Harrington (Florida 
State Board of Health) described the 
unique mode of reproduction of this 
small fish. Hermaphrodites about to 
oviposit repel other hermaphrodites 
but tolerate the participation of a 
male in the spawning act, if one is 
present. Cross fertilization could con- 
ceivably occur on the rare occasions 
when an unfertilized egg, not too old, 
is laid. Older hermaphrodites some- 
times transform into males with func- 
tional testes. No males have yet been 
found in nature, but Harrington can 
produce them at will by manipulating 
the environment in which the eggs de- 
velop. In contrast, Monopterus is 
protogynous; all individuals function 
first as females and then, after the 
complete transformation of the gonad 
at the age of about 3 years, as males. 
Karel F. Liem (University of Illinois 
Medical Center) reviewed his exten- 
sive studies on this eel-like inhabitant 
of swamps, ponds, and paddy fields. 
Liem found that starvation accelerated 
sex reversal, and he suggested that 
this is adaptive since it provides males 
for the reproduction that follows the 
termination of the droughts to which 
this air-breathing fish is periodically 
subjected. 

Sea bass of the family Serranidae 
exhibit both synchronous and protogy- 
nous hermaphroditism, and their ovo- 
testes represent at least five morpho- 
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C. Lavett Smith (American Museum 
of Natural History) has found these 
patterns of sexuality critically impor- 
tant in determining phylogenetic re- 
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study of the gonads of the kelp bass, 
Paralabrax clathratus, Smith obtained 
evidence indicating that this species is 
a secondary gonochorist, that is, a 

species with separate sexes derived 
from hermaphroditic ancestors. He 

pointed out that, in a protogynous spe- 
cies in which some of the individuals 
have come to reverse sex precociously 
(a phenomenon for which there is 

good evidence), selection will favor 

female-functioning fish that delay their 
transformation, thus leading to a sec- 

ondarily gonochoristic form. Martin 
A. Moe, Jr. (Florida State Board of 
Conservation), has determined that 
the red grouper, Epinephelus morio, 
does not change from female to male 
until it is approximately 12 years old, 
and he emphasized the necessity of 

understanding the sexual pattern of 
this important commercial serranid 
for its proper conservation and man- 
agement. Eugenie Clark (Cape Haze 
Marine Laboratory) described the re- 

productive behavior of Serranus subli- 

garius, the only sea bass whose actual 

spawning behavior has been seen. Al- 

though this synchronous hermaphro- 
dite can lay its eggs and more or less 

immediately fertilize them, oviposition 
is typically accompanied by courtship 
and pairing in which one member acts 
as female, the other as male. Reversal 
of roles may occur suddenly and with- 
in a very short time, but it has not 
been determined whether, at the mo- 
ment of spawning climax, a fish emits 

only eggs or milt, or some of both. 
Clark could detect no difference be- 
tween the development of self-ferti- 
lized and cross-fertilized eggs. Live Ser- 

ranus, which were spawning in the 
Sarasota area, were on display in lab- 

oratory aquariums. 
Rudolf Reinboth (Johannes Guten- 

berg University, Mainz) compared 
the protogynous and protandrous por- 
gies of the family Sparidae. Protan- 
drous species lay pelagic eggs and 
lack sexual dimorphism, and the proc- 
ess of sex reversal from male to fe- 
male requires several months. Pro- 

togynous species lay adhesive eggs, 
exhibit sexual dimorphism, and change 
from female to male in as little as 6 
weeks. The members of the related 
family Maenidae (Centracanthidae) 
are protogynous and they resemble 
the protogynous sparids in all of these 
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jections produced no sign of gonad 
transformation in one of the prot- 
androus sparids. 

Among the wrasses (family Labri- 
dae), protogyny is widespread and is 

frequently, but not invariably, asso- 
ciated with dimorphic males. For 
Coris julis, Reinboth presented a con- 

vincing case that the larger, more 

brightly colored, and more ornately 
finned males represent transformed fe- 
males, while the other type of male, 
which looks like the female, does not 

undergo either sex reversal or change 
in secondary sex characters. Reinboth 
found that after a single injection of 

androgen female-colored fish perma- 
nently assumed the "high" male color- 
ation, but that many of them did not 
become sex reversed. An unexpected 
finding was that the testes of the 
smaller, dull-colored males are larger 
and better developed than those of 
the other morph. A similar observa- 
tion was made on other species of 
wrasses by Machteld J. Roede (Zoo- 
logisch Museum, Amsterdam). All 
seven of the West Indian species stud- 
ied by her showed evidence of pro- 
togynous hermaphroditism. John E. 
Bardach (University of Michigan) re- 
ported that preliminary field studies 
along the shores of Madagascar have 
revealed a similar situation among 
the wrasses there, in particular mem- 
bers of the genus Stethojulis. Observa- 
tions in nature indicate that the two 

types of male wrasse behave quite dif- 

ferently toward other members of their 
own species. The labrids offer challeng- 
ing ecological as well as endocrinolog- 
ical problems. 

Although hundreds of thousands of 

pounds of the flathead, Cociella croco- 
dilia, are trawled each year in the 
Yellow Sea and adjacent waters, it 
was not until 1963 that Tsuneo 

Aoyama (Seikai Regional Fisheries Re- 
search Laboratory) made public his 

surprising discovery of protandry in 
this foodfish. Aoyama has now record- 
ed that two other Western Pacific spe- 
cies of flathead are protandrous herma- 

phrodites, namely Suggrundus mineer- 
dervoortii and Rogadius asper. The ad- 
dition of the flatheads (family Platy- 
cephalidae) brings to 13 the number 
of families of teleost fish known to 
have members that normally function 
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sal has been detected in several lab- 
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gonochoristic fish by means of sex- 
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linked color patterns and abnormal 
sex ratios among the offspring of the 
fish in question. Klaus D. Kallman 
(New York Zoological Society) anal- 
yzed the relatively numerous examples 
he has found of platyfish, Xiphophor- 
us naculatus, with the genotype of one 
sex and the phenotype of the other. 
He concluded that previously held 
ideas about the cause of these sex re- 
versals are no longer tenable; the con- 
cept of genic balance, originally de- 
veloped by Bridges to explain intersex- 
uality and related phenomena in 
Drosophila, cannot, at least by itself, 
explain the frequency distribution and 
genetic histories of the many sex-re- 
versed platyfish. 

Under certain conditions-unfortu- 

nately seldom defined-the teleost 
gonad seems to show remarkable sen- 

sitivity to environmental influences, 
and ovotestes may appear in consider- 
able numbers of ordinarily gonocho- 
ristic fish. Such a case has recently 
been brought to light by Norbert 
Simon (Johannes Gutenberg Univer- 
sity). Almost 20 percent of the green 
sunfish, Lepornis cyanellus, from a 
pond near Mainz were hermaphrodites 
with ovaries that exhibited varying 
amounts of testicular tissue. An- 
other nearby pond, which undoubtedly 
had provided the sunfish for stocking 
the pond in question, when it was dug 
in 1959, contained no abnormal fish, 
and this may indicate that some en- 
vironmental factor was at work. Simon 
is investigating the possibility that hu- 
man urine was responsible for the mas- 
culinization. In the laboratory, Toki-o 
Yamamoto (Nagoya University) has 

developed a technique for completely 
reversing either sex of the medaka, 
Oryzias latipes, by feeding sex steroids 
to the fry. During the course of his 
extensive experiments, however, Yam- 
amoto has produced remarkably few 

partially transformed individuals; treat- 
ment has proved completely effective, 
not effective at all, or has suppressed 
gonadal development entirely. Yama- 
moto described the experimentally pro- 
duced ovotestes, and he interpreted 
them as partly the result of a primary 
antero-posterior gradient of differentia- 
tion and a secondary dorso-ventral 
one. Nobuo Egami and Yasudo Hyodo 
(National Institute of Radiological 
Sciences, Chiba) reported that irradia- 
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sity of Oklahoma) has produced func- 
tional sex-reversed Tilapia mossambi- 
ca. When mated to normal females, 
these fish sired all-female broods. 
Clemens' success in reversing sex in 
Tilapia and in obtaining unisexual 
broods opens the way for a practical 
means of producing large numbers of 
fish for the monosex culture that must 
be practiced in order to prevent "runt- 
ing" in various species of Tilapia, 
since these prolific pondfish soon over- 
populate their ponds if allowed to re- 
produce. 

Charles M. Breder (American 
Museum of Natural History) pointed 
out how surprisingly similar the re- 
productive activities of the male and 
female fish sometimes are. It has oc- 
casionally seemed as if only the emis- 
sion of eggs by one sex and of milt by 
the other distinguish them. An obvious 

question is whether this apparent sim- 

ilarity in sexual behavior has facili- 
tated the evolution of hermaphro- 
ditism among the teleosts. George W. 
Barlow (University of Illinois) de- 
scribed his carefully monitored experi- 
ments with Etroplus maculatlts, a 
member of the family Cichlidae, the 
group in which males and females 
have most often been recorded as be- 
having more or less identically. Bar- 
low pointed out that even when a par- 
ticular courtship behavior was ostensi- 
bly identical in both sexes, analysis re- 
vealed it to be strikingly different in 
its relation to the social events and 
environmental factors previously exper- 
ienced by either male or female. Thus, 
male and female motor patterns that 
the most careful observations cannot 
distinguish are nevertheless of different 
significance in the lives of the two 
sexes. We now have no reason to be- 
lieve that the sexes of fish do not 
differ fundamentally in all aspects of 
reproductive behavior. In another study 
of cichlids that was not primarily di- 
rected toward hermaphroditism, Hans 
M. Peters (Tiibingen University) de- 
scribed how fruitful a quantitative ap- 
proach to gonadal function, involving 
simple parameters like weight and egg 
size, could be, and he suggested that 
such studies could profitably be made 
on hermaphroditic forms. 

A recurrent question concerned the 
identity of the sex steroids of fish. The 
key role that hermaphroditic fish 
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its relation to the social events and 
environmental factors previously exper- 
ienced by either male or female. Thus, 
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significance in the lives of the two 
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reproductive behavior. In another study 
of cichlids that was not primarily di- 
rected toward hermaphroditism, Hans 
M. Peters (Tiibingen University) de- 
scribed how fruitful a quantitative ap- 
proach to gonadal function, involving 
simple parameters like weight and egg 
size, could be, and he suggested that 
such studies could profitably be made 
on hermaphroditic forms. 

A recurrent question concerned the 
identity of the sex steroids of fish. The 
key role that hermaphroditic fish 
might play in elucidating the functions 
of piscine sex hormones was empha- 
sized by J. J. Christian (Albert Ein- 
stein Medical Center, Philadelphia), but 
he and James H. Leathem (Rutgers 
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University) cautioned against assuming 
that mammalian and teleostean hor- 
mones are the same. Lester R. Aronson 
(American Museum of Natural History) 
presented convincing experimental evi- 
dence that mammalian or synthetic es- 
trogens cannot be substituted for the 
natural ones in Tilapia macrocephala. 
He also showed that functioning males 
occasionally produce significant quanti- 
ties of estrogens. 

Practically nothing is known about 
the selective advantages that herma- 
phroditism presumably must confer on 
the fish exhibiting it. It may be de- 
duced that, all things being equal, a 
synchronously hermaphroditic species 
should have a reproductive potential 
nearly twice that of a gonochoristic 
one, since the hermaphroditic form 
has dispensed with separate sperm 
producers, each of which requires 
about as much food and lebensraum 
as does an egg producer. If this is 
true, it might well be asked why all 
species are not hermaphrodites and 
what are the special problems that 
must be met before functional herma- 
phroditism can be acquired. These and 
related questions were discussed by 
Christian, Liem, Barlow, and the con- 
ference chairman, James W. Atz 
(American Museum of Natural His- 
tory). 

After the conference, many of the 
participants took an extended field trip 
to the Dry Tortugas where they spent 
4 days observing the marine life of 
the islands. The conference was sup- 
ported in part by the National Science 
Foundation. 

JAMES W. ATZ 
Department of Ichthyology, American 
AMuseum of Natural History, 
New York, New York 
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of Kentucky, Lexington. (D. M. Lindsay, 
Georgetown College, Georgetown, Ky.) 

11-13. Gerontological Soc., 18th an- 
nual, Los Angeles, Calif. (W. D. Obrist, 
Dept. of Psychiatry, Duke Univ. Medical 
Center, Durham, N.C. 27706) 

11-13. Bases for Nuclear Spin-Parity 
Assignments, conf., Gatlinburg, Tenn. (F. 
K. McGowan, Oak Ridge Natl. Labora- 
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plied Mathematics, western regional, Seat- 
tle, Wash. (B. H. Colvin, Boeing Scien- 
tific Research Laboratories, P.O. Box 3981, 
Seattle) 

12-14. Association of Clinical Scientists, 
Washington. D.C. (R. MacFate, 300 N. 
State St., No. 5322, Chicago, Ill. 60610) 

12-15. Neutrality of Medicine, 2nd 
intern. congr., Paris, France. (R. Ellen- 
boger, Ministere des Anciens Combattants 
et Victimes de Guerre, 37, rue de Belle- 
chasse, Paris 7Q) 

14-15. National Medical Foundation for 
Eye Care, Chicago, Ill. (L. A. Zupan, 
Room 6, 1100 17th St., NW, Washing- 
ton, D.C.) 

14-16. Hedrologicum Conlegium, In- 
tern. Soc. for the Study of Diseases of the 
Colon and Rectum, 2nd congr., Tokyo, 
Japan. (J. F. Montague, 104 E. 40 St., 
New York 10016) 

14-17. Southern Medical Assoc., Wash- 
ington, D.C. (R. F. Butts, 2601 Highland 
Ave., Birmingham 5, Ala.) 

14-18. Mexican Dental Assoc., 1st in- 
tern. congr., Mexico City. (R. Espinosa 
de la Sierra, Asociaci6n Dental Mexicana, 
Sinaloa no. 9, Mexico 7, D.F.) 

14-18. Dental, Pacific intern. conf., 
Honolulu, Hawaii. (W. A. Wakai, 291 
Alexander Young Bldg., Honolulu 96813) 

14-18. Society of Exploration Geo- 
physicists, 35th annual intern., Dallas, Tex. 
(Dallas Geophysical Soc., Dallas) 

14-19. American Acad. of Ophthalmol- 
ogy and Otolaryngology, Chicago, Ill. (W. 
L. Benedict, 15 Second St., SW, Roches- 
ter, Minn.) 

14-21. Air Pollution, 1st world congr., 
Buenos Aires, Argentina. (D. D. Torti, 
Asociaci6n Argentina Contra la Contami- 
naci6n del Aire, Sarmiento 680, Buenos 
Aires) 

15-16. Hypervelocity Techniques, 4th 
symp., Tullahoma, Tenn. (I. Lukasiewicz, 
vonKarman Gas Dynamics Facility, ARO, 
Inc., Arnold Air Force Station, Tenn. 
37706) 

15-16. Science conf., 4th annual, Belfer 
Graduate School of Science, Yeshiva 
Univ., New York, N.Y. (A. Gelbart, Bel- 
fer Graduate School of Science, Amster- 
dam Ave. and 186th St., New York 10033) 

15-17. Association of Military Surgeons 
of the U.S., Washington, D.C. (F. E. Wil- 
son, 1500 Massachusetts Ave., NW, Wash- 
ington, D.C.) 

15-18. Aircraft Design and Technology, 
Los Angeles, Calif. (American Inst. of 
Aeronautics and Astronautics, 1290 Sixth 
Ave., New York 10019) 

15-18. Information Problems in the 
Drug Industry, conf., Philadelphia, Pa. 
(C. P. Butcher, Graduate School of Li- 
brary Science, Drexel Inst. of Technology, 
32nd and Chestnut Sts., Philadelphia) 

15-18. American Nuclear Soc./Atomic 
Industrial Forum, winter meeting, Wash- 
ington, D.C. (O. J. DuTemple, American 
Nuclear Soc., 244 E. Ogden Ave., kits- 
dale, Ill. 60521) 

15-19. Animal Care Panel, 16th annual, 
Philadelphia, Pa. (H. P. Schneider, Hahne- 
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15-19. Magnetism and Magnetic Mate- 
rials, San Francisco, Calif. (W. D. Doyle, 
Franklin Inst. Laboratories, Philadelphia, 
Pa.) 

15-19. World Federation for Mental 
Health, 18th annual, Bangkok, Thailand. 
(F. Cloutier, 1, rue Gevray, Geneva, 
Switzerland) 

15-19. Disposal of Radioactive Wastes 
into the Sea and Fresh Waters, symp., 
Vienna, Austria. (Intern. Atomic Energy 
Agency, 11 Karntnerring, Vienna I) 

15-20. Productivity, Technology, and 
Change, conf., London, England. (British 
Productivity Council, Vintry House, Queen 
St. PI., London, E.C.4) 

16-18. Physics of Failure in Eleclronics, 
4th annual symp., Chicago, Ill. (M. Gold- 
berg, IIT Research Inst., 10 W. 35 St., 
Chicago 60616) 

16-18. Spacecraft Sterilization Technol- 
ogy. 1st natl. conf., California Tnst. of 
Technology, Pasadena. (Office of Space 
Science and Applications, NASA, 400 
Maryland Ave., SW, Washington, D.C.) 

17-19. Eastern Analytical Symp., New 
York, N.Y. (M. E. McGoldrick, Armco 
Steel Corp., P.O. Box 1697, Baltimore, 
Md. 21203) 

17-19. Micrography, intern. congr., 
Tokyo, Japan. (Mrs. J. Lang, 2501 Hudson 
Rd., St. Paul, Minn. 55119) 

17-20. Canadian Cardiovascular Soc., 
Winnipeg, Man. (J. B. Armstrong, 1.130 
Bay St., Toronto 5, Ont.) 

17-20. Hyperbaric Oxygenation, 3rd 
intern. conf., Duke Univ. Medical Center, 
Durham, N.C. (I. W. Brown, Jr., Dept. 
of Surgery, Duke Univ. Medical Center, 
Durham) 

18. Society of Military Otolaryngolo- 
gists, Chicago, Ill. (G. R. Hart, Box 223, 
U.S. Naval Hospital, Philadelphia, Pa.) 

18-19. Computational Methods in Crys- 
tallography, conf., London, England. 
(Meetings Officer, Inst. of Physics and the 
Physical Soc., 47 Belgrave Sq., London, 
S.W.1) 

18-19. Electronics, Mid-America conf., 
Kansas City, Mo. (W. Wiley, Bonzer Inc., 
11111 W. 59th Terrace, Shawnee, Kan.) 

18-21. American Anthropological 
Assoc., Denver, Colo. (S. T. Boggs, 1530 
P St., NW, Washington, D.C. 20005) 

18-24. Tropical Oceanography, intern. 
conf., Miami Beach, Fla. (F. F. Koczy, 
Inst. of Marine Science, Univ. of Miami, 
Miami 33149) 

20-21. American Folklore Soc., Denver, 
Colo. (T. P. Coffin, Box 5, Bennett Hall, 
Univ. of Pennsylvania, Philadelphia 19104) 

21-26. Orthopedics and Traumatology, 
6th Latin American congr., Lima, Peru. 
(G. de Velasco Polo, Zacatecas 117, Mex- 
ico 7, D.F.) 

22-24. Electromagnetic Sensing of Earth 
by Satellites, intern. symp., Coral Gables, 
Fla. (R. Zirkind, Polytechnic Inst. of 
Brooklyn, Graduate Center, Farmingdale, 
L.I., N.Y.) 
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bay, India. (K. Zybylski, Div. of Scientific 
and Technical Information, Intern. Atomic 

15-19. Magnetism and Magnetic Mate- 
rials, San Francisco, Calif. (W. D. Doyle, 
Franklin Inst. Laboratories, Philadelphia, 
Pa.) 

15-19. World Federation for Mental 
Health, 18th annual, Bangkok, Thailand. 
(F. Cloutier, 1, rue Gevray, Geneva, 
Switzerland) 

15-19. Disposal of Radioactive Wastes 
into the Sea and Fresh Waters, symp., 
Vienna, Austria. (Intern. Atomic Energy 
Agency, 11 Karntnerring, Vienna I) 

15-20. Productivity, Technology, and 
Change, conf., London, England. (British 
Productivity Council, Vintry House, Queen 
St. PI., London, E.C.4) 

16-18. Physics of Failure in Eleclronics, 
4th annual symp., Chicago, Ill. (M. Gold- 
berg, IIT Research Inst., 10 W. 35 St., 
Chicago 60616) 

16-18. Spacecraft Sterilization Technol- 
ogy. 1st natl. conf., California Tnst. of 
Technology, Pasadena. (Office of Space 
Science and Applications, NASA, 400 
Maryland Ave., SW, Washington, D.C.) 

17-19. Eastern Analytical Symp., New 
York, N.Y. (M. E. McGoldrick, Armco 
Steel Corp., P.O. Box 1697, Baltimore, 
Md. 21203) 

17-19. Micrography, intern. congr., 
Tokyo, Japan. (Mrs. J. Lang, 2501 Hudson 
Rd., St. Paul, Minn. 55119) 

17-20. Canadian Cardiovascular Soc., 
Winnipeg, Man. (J. B. Armstrong, 1.130 
Bay St., Toronto 5, Ont.) 

17-20. Hyperbaric Oxygenation, 3rd 
intern. conf., Duke Univ. Medical Center, 
Durham, N.C. (I. W. Brown, Jr., Dept. 
of Surgery, Duke Univ. Medical Center, 
Durham) 

18. Society of Military Otolaryngolo- 
gists, Chicago, Ill. (G. R. Hart, Box 223, 
U.S. Naval Hospital, Philadelphia, Pa.) 

18-19. Computational Methods in Crys- 
tallography, conf., London, England. 
(Meetings Officer, Inst. of Physics and the 
Physical Soc., 47 Belgrave Sq., London, 
S.W.1) 

18-19. Electronics, Mid-America conf., 
Kansas City, Mo. (W. Wiley, Bonzer Inc., 
11111 W. 59th Terrace, Shawnee, Kan.) 

18-21. American Anthropological 
Assoc., Denver, Colo. (S. T. Boggs, 1530 
P St., NW, Washington, D.C. 20005) 

18-24. Tropical Oceanography, intern. 
conf., Miami Beach, Fla. (F. F. Koczy, 
Inst. of Marine Science, Univ. of Miami, 
Miami 33149) 

20-21. American Folklore Soc., Denver, 
Colo. (T. P. Coffin, Box 5, Bennett Hall, 
Univ. of Pennsylvania, Philadelphia 19104) 

21-26. Orthopedics and Traumatology, 
6th Latin American congr., Lima, Peru. 
(G. de Velasco Polo, Zacatecas 117, Mex- 
ico 7, D.F.) 

22-24. Electromagnetic Sensing of Earth 
by Satellites, intern. symp., Coral Gables, 
Fla. (R. Zirkind, Polytechnic Inst. of 
Brooklyn, Graduate Center, Farmingdale, 
L.I., N.Y.) 

22-26. Nuclear Electronics, conf., Bom- 
bay, India. (K. Zybylski, Div. of Scientific 
and Technical Information, Intern. Atomic 
Energy Agency, 11 Karntnerring, Vienna, 
Austria) 

22-26. Plutonium, intern. conf., Lon- 
don, England. (Inst. of Metals, 17 Belgrave 
Sq., London, S.W.1) 

22-3. Volcanology, intern. symp., Auck- 
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Sq., London, S.W.1) 
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land and Wellington, New Zealand. (J. 
Healy, Dept. of Scientific and Industrial 
Research, Rotorua, New Zealand) 

24-29. American College of Apothe- 
caries, Inc., Miami Beach, Fla. (R. E. 
Abrams, Hamilton Court Hotel, 39th and 
Chestnut St., Philadelphia, Pa. 19104) 

25. Central Assoc. of Science and Math- 
ematics Teachers, Chicago, Ill. (A. M. 
Hach, 1220 Wells St., Ann Arbor, Mich.) 

25-27. National Council for Geographic 
Education, New York, N.Y. (T. G. Gault, 
The Council, Indiana State College, In- 
diana, Pa.) 

25-27. Reinforced Plastics, 4th intern. 
conf., British Plastics Federation, London, 
England. (The Federation, 47-48 Picca- 
dilly, London, W.1) 

26-27. Interactions of Space Vehicles 
with an Ionized Atmosphere, 2nd symp., 
Univ. of Miami, Coral Gables, Fla. (A. 
R. Hochstim, Inst. for Defense Analyses, 
400 Army-Navy Drive, Arlington, Va.) 

26-27. American Inst. of Ultrasonics 
in Medicine, 1st Pan American meeting, 
Lima, Peru. (C. Bustamante Ruiz, Dept. 
of Physical Medicine and Rehabilitation, 
Hospital Obrero, Lima) 

28-3. Radiological Soc. of North Amer- 
ica, Chicago, Ill. (M. D. Frazer, 713 Gene- 
see St., Syracuse, N.Y.) 

28-4. Odontological Federation of Cen- 
tral America and Panama, San Jose, Costa 
Rica. (R. Pauly S., Univ. of Costa Rica, 
San Jose) 

28-4. Odontological Soc. of Chile, 5th 
intern. congr., Santiago. (J. Pequeiio, San 
Antonio 510, Santiago) 

29-30. Biochemical and Pharmacolog- 
ical Aspects of Basal Ganglia Disease, 
symp., Columbia Univ. College of Physi- 
cians and Surgeons, New York, N.Y. (M. 
D. Yahr, New York Neurological Inst., 
710 W. 168 St., New York 10032) 

29-2. Entomological Soc. of America, 
New Orleans, La. (R. H. Nelson, ESA, 
4603 Calvert Rd., College Park, Md., 
20740) 

29-3. Metallurgy, 1st operating conf., 
Pittsburgh, Pa. (Metallurgical Soc. of 
American Inst. of Mechanical Engineers, 
345 E. 47 St., New York 10017) 

29-3. Phytopharmacology, intern. conf., 
Amsterdam, Netherlands. (California 
Chemical S.A. Francaise, 19, avenue 
George V, Paris 8e) 

29-4. Space Technology and Science, 
6th intern. symp., Tokyo, Japan. (D. Mori, 
Inst. of Space and Aeronautical Science, 
Univ. of Tokyo, 856 Koma-ba-machi, 
Meguro-ku, Tokyo) 

29-8. Rehabilitation of Persons with 
Dulled Sensory Perception, intern conf., 
Braunschweig, Germany. (Sonnenberg 
Intern. Center, P.O. Box 460, 33 Braun- 
schweig) 

30-2. Computers, fall conf., Las Vegas, 
Nev. (R. Sheehy, Bunker-Ramo, Co., 8433 
Fallbrook Ave., Canoga Park, Calif.) 
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1-3. Ultrasonics, symp., Boston, Mass. 
(J. H. Rowen, Bell Telephone Laboratories, 
Murray Hill, N.J. 07971) 

1-3. American Water Resources Assoc., 
first annual, Univ. of Chicago, Chicago, 
Ill. (AWRA, P.O. Box 434, Urbana, Ill.) 
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The model CTI is a new, advanced microtome cryostat ideally su 
for both research work and superior routine frozen sectior 
Features: ?-1?C temp. control; quick-freeze block; vacuum port 
freeze drying; quick defrost; world famous 100% rustproof I 
Custom Microtome; simplified anti-roll device; tissue to slide in 
than 3 minutes. Numerous other features and accessories. Write 
Bulletin CT. 

INTERNATIONAL (I EQUIPMENT C 
300 SECOND AVENUE * NEEDHAM HEIGHTS, MASS. 02?94 

Worthington enzymes isolated by electrophoresis 

D-amino acid oxidase 

D-amino acid oxidase 

purified as an intact fla- 

voprotein then isolated 

electrophoretically. 

Deoxyribonuclease 

Deoxy ribonuclease 

e ect ro phoretically 

separated from 

c o n t a m i n a ting 

RNase activity. 
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Peroxidase 

Peroxidase a more 

uniform, highly 

purified product 

achieved by sepa- 

ration at pH 7.0, 

having an RZ of 

3.0 + 0.1. 

D ? ~ ~ ?..-s 
Elas::::~-':t a8se. ? "~~~i~:~ ?~~i;~''''' 

Elastase essentially pre- 

pared as described by 

Lewis, Williams and 

Brink. Water soluble. 

IIII 1111111 For information write for Bulletin 65-16A. 
miI , 11111111 

WORTHINGTONWorthington Biochemical Corporation 
FREEHOLD, NEW JERSEY 07728 

5 NOVEMBER 1965 

50th Anniversary 1915-1965 

Klett Summerson 

Photoelectric Colorimeter 

No. 800-3 

Test Tube 
Model 

KLETT COLONY MARKER and TALLY 

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

K /e. tt //MANUFACTURING CO., INC., 
179 East 87th Street, New York, 28, N.Y. 
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STERILE OR CONTAMINATED? STERILE OR CONTAMINATED? 

TSI TAPE 
identifies the condition! 

Protect laboratory personnel from 
contamination and assure STERILE 
glassware for each test by following 
this simple procedure: 
1. Place all glassware in basket 
marked with TSI Tape. 

2. After glassware has been auto- 
claved for 15 minutes at 250? F., 
TSI Tape will show a color change 
indicating "STERILE." 

3. Following use, and before dis- 

posing of dangerous material, place 
glassware in basket marked with a 
new tape and autoclave. 

TSI TAPE 
identifies the condition! 

Protect laboratory personnel from 
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2. After glassware has been auto- 
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TSI Tape will show a color change 
indicating "STERILE." 

3. Following use, and before dis- 

posing of dangerous material, place 
glassware in basket marked with a 
new tape and autoclave. After Autoclaving After Autoclaving 

TSI is the only tape which shows a color change after 15 minutes in the 
autoclave at 250? F. TSI Tape leaves no sticky residue when removed. 

See your laboratory or hospital supplier for 
ITS (Time Sterile Indicator) Tape. 

For samples and complete description write to: 

JIEIS/ PROFESSIONAL TAPE CO., INC, 
AI T I I 

365 E Burlington Avenue * Riverside, Illinois 60546 

TSI is the only tape which shows a color change after 15 minutes in the 
autoclave at 250? F. TSI Tape leaves no sticky residue when removed. 

See your laboratory or hospital supplier for 
ITS (Time Sterile Indicator) Tape. 

For samples and complete description write to: 

JIEIS/ PROFESSIONAL TAPE CO., INC, 
AI T I I 

365 E Burlington Avenue * Riverside, Illinois 60546 
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Model KP15 

:'1* 

PRESSURE.A 
TRANSDUCER 

KIT 
features 

RANGES OF 

+?1, ?5, ?25, ?+100 

and ? 500 psi, Gage 
or Differential 

* Provides multirange capability 
with interchangeable diaphragms... 
cuts inventory costs. 

* 1% Reading Accuracy, 1 -500 psi. 
* Accepts corrosive liquids and gases, 

both sides. 
* Withstands Overpressure of 200 psi or 

200% of range, whichever is greater... 
2,000 psi max. line pressure. 

Write for complete PACE catalog. 
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SPORES-FERNS 
MICROSCOPIC ILLUSIONS 

ANALYZED 

Book now available 

580 pages, approx. 1150 
illustrations including 

color plates 

Fern leaves-cell patterns 

Basic 3-D structure- 
tetrad spore types, 

their paths of development 
Focal levels organized 

for easy reference 

Exhibit: Background material 
for book-models, silhouette 

shadows, photomicrographs 

Booth No. 72 AAAS Convention 
* * 

MISTAIRE LABORATORIES 
152 Glen Avenue 

Millburn, N.J. 07041 
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2-3. Bone Marrow, conf., San Francisco, 
Calif. (L. J. Cole, Experimental Pathology 
Branch, U.S. Naval Radiological Defense 
Laboratory, Hunter Point, San Francisco 
94135) 

2-3. Society of Plastics Engineers, re- 
gional technical conf., Newark, N.J. (SPE, 
65 Prospect St., Stamford, Conn. 06902) 

3-5. Leptospiras, intern. colloquium, 
Antwerp, Belgium. (A. Grare, Inst. de 
Medicine, Tropicale Prince-Leopold, Ant- 
werp) 

3-5. Academy of Psychoanalysis, mid- 
winter meeting, New York, N.Y. (H. 
Davidman, 125 E. 65 St., New York 
10021) 

3-5. American Psychoanalytic Assoc., 
fall meeting, New York, N.Y. (APA, 1 
E. 57 St., New York 10022) 

3-4. Macromolecular Metabolism, 
symp., New York, N.Y. (New York Heart 
Assoc., 10 Columbus Circle, New York 
10019) 

5. American Acad. of Dental Medicine, 
mid-winter annual meeting, New York, 
N.Y. (S. Conrad, 133-28 228th St., Laurel- 
ton, N.Y. 11413) 

5-9. American Inst. of Chemical Engi- 
neers, Philadelphia, Pa. (AICE, 345 E. 
47 St., New York 10017) 

5-11. American Rheumatism Assoc., 
congr., Mar del Plata, Argentina. (G. 
Speyer, 10 Columbus Circle, New York) 

6. Food Law Inst. and Food and Drug 
Administration, joint educational conf., 
Washington, D.C. (FDA, Washington, 
D.C.) 

6-7. Medical and Social Aspects of 
Migration, Ciba Foundation guest symp., 
London, England. (Ciba, 41 Portland PI., 
London, W.1) 

6-8. Transmission of Viruses by the 
Water Route, symp., Cincinnati, Ohio. 
(G. Berg, U.S. Public Health Service, 
4676 Columbia Parkway, Cincinnati 
45226) 

6-10. Space Communication, Paris, 
France. (UNESCO, PI. de Fontenoy, Paris 
7?) 

6-10. Practices in the Treatment of Low 
and Intermediate Level Radioactive 
Wastes, symp., Vienna, Austria. (Intern. 
Atomic Energy Agency, Kartner Ring 11, 
Vienna 1) 

6-10. Structure and Function of the 
Nucleolus, symp., Montevideo, Uruguay. 
(F. A. Saez, Instituto de Investigaciones 
de Ciencias Biologicas, avda. Italia 3318, 
Montevideo) 

6-12. Hydraulics and Fluid Mechanics, 
2nd Australasian conf., Auckland, New 
Zealand. (A. J. Raudkivi, Univ. of Auck- 
land, School of Engineering, Ardmore Col- 
lege Post Office, Auckland) 

7-10. American Soc. of Agricultural 
Engineers, winter meeting, Chicago, Ill. 
(J. L. Butt, P.O. Box 229, St. Joseph, 
Mich.) 

8-10. Coccidioidomycosis, 2nd natl. 

symp., Phoenix, Ariz. (Arizona Tubercu- 
losis and Health Assoc., 733 W. McDowell 
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symp., Phoenix, Ariz. (Arizona Tubercu- 
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8-10. Changing Concepts of Human 
Habitation, symp., Roorkee, India. (D. 
Mohan, Central Building Research Inst., 
Roorkee) 

8-10. New Concepts in Gynecological 
Oncology, symp., Hahnemann Medical 

College and Hospital, Philadelphia, Pa. 
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See the Stars, Moon, Planets Close Up! 
3" ASTRONOMICAL REFLECTING TELESCOPE 

.... 60 to 180 Power-Famous Mt. Palomar Type. An Unusual Buy! 
See the Rings of Saturn, the fascinating planet Mars, huge 
craters on the Moon. Ihases of Venus. Equatorial mount 
with lock on both axes. Aluminized and overcoated 3" 

.diameter high-speed f/10 mirror. Telescope comes equipped 
with a 60X eyepiece and a mounted Barlow Lens. Optical 

Finder Telescope included. IHardwood portable tripod. FREE with Scope: 
Valuable STAR CIHART plus 272-nage "HANDBOOK OF IIEAVENS" plus 
"HOW TO USEI YOUR TELESCOPE" BOOK. 
Stock No. 85,050-W _------------ ---------- ---- $29.95 Postpaid 

4Y4" REFLECTOR TELESCOPE-Up to 255 Power 
Stock No. 85,105-W -___--------------.- ---- _ $79.50 F.O.B. Barrington, N. J. 

SUPERB 6" REFLECTOR TELESCOPE! 
Inc. electric clock drive, setting circles, equatorial mount, pedestal base, 4 eyepieces 
for up to 576X. 
Stock No. 85,086-W -__----- ------------ ---- $199.50 F.O.B. 

............ Bargains Ga!ore! ,Hours of Fun! Only $5 

NEW POPULAR SCIENCE FUN CHEST 
I-tere are Edmund's 9 top selling science toys and curiosities in 
one fascinating, low-cost package. I'erfect gift item. Amuse and 

e::::::.: delight young and old for hours on end. Educational, toot Teach 
basic science principles in a wonderful new fun way. Incl.: 

.i^ ~i^ ~ E Solar Radiometer - spins at 3,000 rpm; Albert the Bobbing 
Bird - runs continuou sly on thlerisal energy; Amazing Sealed 

spl II ' Mercury Puzzle; Five 2-sided Ceramic Magnets; Big 31/2" Burn. 
.-. iSi . .ing Glass in Zip-Lip Poly Bag; Magnetic Doggie and Spinning 

aBall - ball snins as dog approaches; Diffraction Grating Rain- 
bow Viewer; PII(-UP Ring (with Edinund TAK); Popular book- 

let, "Astronomy and You." All in die-cut storage box with complete instructions. 
Stock No. 70,787-W ----____ _______ ___ _____--------$5.00 Ppd. 

Explore the Fascinating World of Magnetism 
NEW 23 MAGNET VARIETY KIT 

11 Shapes! Many Compositions! 
Ever ripen tomiatoes by magnetism--paint pictures using mag- 
net as a brush and iroin tilings as paint? Surprising new ideas 
and uses for the bewildlering forces of magnetism are continually 
discovered. Here, in one low-cost kit, you can learn and experi- 
\ ent with varied materials that obsoleted Magnetite-the natural 
i iagnetic ore. Terrific assortmllent includes ferrites, ceramics, 

flexible rubber, alnico in every shape imaginable-up to 20 lbs. pull. Sizes range 
from 34" x 7/16" x 7/16" to 3" x 3" x 1/32". Incl.: alnico w/handle, U-shaped 
alnico, three-2 sided ceramic, flexible strip, alnico bar, ceramic, alnico disc w/cen- 
ter hole 2 Ig. alnico cyl., sm. alnico cyl. flex sheet, 2 baby alnico bars, 3-channel- 
type pole pieces for sin. ceramic miagnets. Increase pull up to 5 tinies. Bar magnet 
keeper, 2 disc magnet keepers, compl. info. inst. 
Stock No. 70,780-W ___-,_____________ ___.--------_____ - $5.00 Ppd. 

'FISH' WITH A WAR SURPLUS MAGNET , 
Great idea! Fascinating fun and sometimes tremendously 
profitable! Tie a line to our 5-lb. Magnet-drop it over- - 
board in bay, river, lake or ocean. Troll it along the bot- - 
tom-your "treasure" haul can be outboard motors, anchors, fishing 
tackle, all kinds of metal valuables, 5-lb. Magnet is war surplus- 
Alnico V Type-Gov't Cost, $50. Lifts over 125 lbs. on land much 
greater weights under water. Order now and try this new sport. 
Stock No. 70,571-W 5 lb. Magnet--- -- -.___ _____ -_ $12.50 Postpaid Stock No. 70,570-W 31/2 lb. Lifts 40 lbs. - -----___----------_$8.75 Postpaid 
Stock No. 85,152-W 15 lb. size, Lifts 250 Ibs. F.O.B._ _,,,---- $33.60 Postpaid 

WOODEN SOLID PUZZLES 
12 Different puzzles that will stimulate your ability iiili 
to think and reason. Here is a fascinating assortment ai of wood puzzles that will provide hours of pleasure. / ,. R ' 

Twelve different puzzles, animals and geometric forms a '"'' -" - _ i 

to take apart and reassemble, give a chance for all i i 
the family, young or old, to test skill, patience and, ' ..........::::.. .:::::.,... best of all, to stimulate ability to think and reason while having lots 
of fun. Order vours now. 
Stock No. 70,205-W ....... ............. ......... $3.00 Postpaid 

SOLVE PROBLEMS! TELL FORTUNES! PLAY GAMES! 

if'M^S: j NEW WORKING MODEL DIGITAL COMPUTER 
2r:?S1 E .ACTUAL MINIATURE VERSION 

. ....ti OF GIANT ELECTRONIC BRAINS 
. Fascinating new see-through l miodel comnputer actually solves 

.:-. problems, teaches computer fundamenotals.' Adds, subtracts, Imul- 
tiplies, shifts, compllements, carries, memorizes, counts, corpares, sequences. Attractive colored, rigid plastic parts easily assembled. 12" x 31/2 x 4/4" 

Incl. step-by-step assembly diagrams, 32-page instruction book covering operation, compiuter language (binary systems), progainlming, problemis and 15 experiments. Stock No. 70 683-W ------------------_-_____._______ $5.98 Postpaid 

SCIENCE TREASURE CHEST 
For Boys-Girls-Adults! 

Science Treasure Chest-Extra-powerful magnets, polarizing filters, 
r compass, onle-way-mirror tilm, prisml, diffraction grating, and lots of other items for hundreds of thrilling experiments, plus a Teln Lens Kit for making telescopes, microscopes, etc. Full Instructions. 
Stock No. 70,342-W --__________ _____________ $5.50 Postpaid DeLuxe Chest-Everything in Chest above plus exciting additional items for more advanced experiments. 

Stock No. 70,343-W __ __ __--------- -______- ___-__ _ $10.50 Postpaid 

Order by stock No.-Check, M.O. or Open Account-Money-back .. --- 
I 

Iuoron,ee- 
000f Guarantee. Minimum Order on Open Account-$1O0. 

FREE! GIANT 148-PAGE CATALOG "W" 
Completely new, 1966 edition. 148 easy-to-read pages packed with 100's of industrial on-the-job helps . . . quality control 
aids. Many war surplus bargains. Imported instruments! Lenses,iii i Prisms, Magnifiers, Telescopes, Satellite Scopes, Microscopes, 
Binoculars, etc. For industry, research labs, hobbyists, experi- menters. Write for free Catalog "W". 

5 NOVEMBER 1965 
801 



- 

- ~ ~~~~~ I 

NW~~~~~~~~ g - 

- ~ ~~~~~ I 

NW~~~~~~~~ g 

Laboratory 
Apparatus fort 
Laboratory 
Apparatus fort 

]r HEAT 
E1 LIGHT 
n MOTION 

]r HEAT 
E1 LIGHT 
n MOTION 

New Porcelain Top 
Hot Plates 

New Porcelain Top 
Hot Plates 

heat evenly to 1000?F 
BLUE PORCELAIN-STEEL TOP-glass-hard sur- 
face resists spills, stains; won't crack or spall. 

FAST HEAT-UP-500F in five minutesl High 
wattage power input reaches 1000F rapidly 
with demand-type thermostat. 

EVEN HEAT-PRECISE CONTROL-surface tem. 
peratures hold +-5F. Stepless selection of 
temperatures from ambient to 1000F. 

PERFORATED STAINLESS STEEL CASE-cools 
controls, yet is strong, easy to clean. 

PLANNED HEAT PATH-minimizes overshoot 
or lag by anticipating temperatures to de- 
mand-type thermostat. 

Type 8800 31/2 inch dia. top, 400 watts w/ 
dovetail socket, support rod $17.00. 

Type 9200 51/2 inch. dia. top, 750 watts, w/ 
dovetail socket . $31.50. 

Type 9400 81/2 inch dia. top, 1685 watts, 
$67.50. 

4J4 1 ~40-Page complete line 
catalog of heat/light/ 

j s W d ^ ~motion items: furnaces, 
controllers, hot plates, 
magnetic stirrers, Stir- 
Plates, constant temp. 
apparatus, Dri-Baths, 
culture incubators, PBI 

t^'^^^ ' Apparatus, lab lights, 
meters. 

oWrite now 
for F R E E copy 
of Catalog 65 
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(Miss S. Rosen, Hahnemann Medical Col- 
lege and Hospital, 230 N. Broad St., Phila- 
delphia 19102) 

8-15. American Acad. of Optometry, 
Chicago, Ill. (C. C. Koch, 1506 Foshay 
Tower, Minneapolis, Minn.) 

9-10. Ciba Foundation guest meeting 
European Pancreatic Club. London, Eng- 
land. (H. T. Howat, 41 Portland PI., Lon- 
don, W.l) 

12-14. Lymphatic System, intern. conf., 
New Orleans, La. (H. S. Mayerson, Dept. 
of Physiology, School of Medicine, Tulane 
Univ., New Orleans 70112) 

13-15. Aerothermochemistry of Turbu- 
lent Flows, conf., American Inst. of Aero- 
nautics and Astronautics, San Diego, Calif. 
(H. Yoshihara, Space Sciences Laboratory, 
Mail Zone, 596-00, General Dynamics/ 
Astronautics, Kearny Villa Rd., San Diego) 

13-15. European Biological Editors, 
Paris, France. (D. S. Ferner, Dept. of 
Biology, Univ. of Washington, Seattle) 

13-15. Radiological Protection in the 
Industrial Use of Radioisotopes, intern. 
conf., Paris, France. (J Pradel, 66 rue Au- 
gustin Dumont, Malakoff, Seine, France) 

13-18. Engineering and Technological 
Sciences, conf., Bangkok, Thailand. (P. 
Purachatra, Assoc. of Southeast Asian 
Insts. of Higher Learning, Chulalongkorn 
Univ., Race Course Rd., Bangkok) 

15-18. Microbiology, 1st Central Amer- 
ican congr., Univ. of Costa Rica, San Jose. 
(F. Montero-Gei, School of Microbiology, 
Univ. of Costa Rica, Apartado 2157, San 
Jose) 

19-21. Middle East Neurological Soc., 
Jerusalem, Jordan. (F. S. Haddad, Orient 
Hospital, Beirut, Lebanon) 

19-23. Indian Statistical Tnst., Malles- 
waram, Bangalore. (S. R. Ranganathan, 
Indian Statistical Inst., Documentation Re- 
search and Training Centre, 112 Cross 
Rd. 11. Malleswaram) 

20-21. Nuclear Medicine, 2nd natl. 
congr., Tel Aviv, Israel. (P. Czerniak, 
Israel Atomic Commission, Soreq Nuclear 
Research Center, Doar Yavne) 

20-22. British Biophysical Soc., 20th 
winter meeting, London, England. (R. E. 
Burge, Physics Dept., Queen Elizabeth 
College, Campden Hill Rd., London W.8) 

20-22. American Physical Soc.. Los 
Angeles, Calif. (W. Whaling, California 
Inst. of Technology, Pasadena 91109) 

26-31. American Assoc. for the Ad- 
vancement of Science, annual, Berkeley, 
Calif. (R. L. Taylor, AAAS, 1515 Massa- 
chusetts Ave., NW, Washington, D.C.) 

In, addition to the 20 sections of the 
Association and five AAAS committees, 
the following organizations have arranged 
sessions at AAAS annual meeting 26-31 
December in Berkeley: 

Mathematics 
American Mathematical Soc. (R. S. 

Pierce, Univ. of Washington, Seattle) 
Association for Computing Machinery. 

(H. D. Huskey, Univ. of California, 
Berkeley) 
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American 
Physiological 
Society: 
HANDBOOK OF 
PHYSIOLOGY, 
Section 2: 

CIRCULATION, 
Volume III 
Now complete with this vol- 
ume, the section on circulation 
consists of three volumes con- 
taining some 80 chapters with 
one or more authors each. The 
first volume covers certain 
background material including 
the physiology and biophysics 
of the blood and exchangeable 
fluids together with the action 
and control of the heart. The 
second volume deals with the 
functional morphology of the 
vessels and their coordination 
in supplying blood to the sev- 
eral organs. This, the third 
volume, is concerned with the 
circulation as an integrated 
whole. 
Many of the authors were se- 
lected from nominations made 
in consultation with a Euro- 
pean committee meeting in 
Ghent and a British commit- 
tee meeting in London. This 
procedure assures that these 
authors are of distinguished 
international stature. 
Section Editor: W. F. Hamil- 
ton; Executive Editor: Philip 
Dowv 
Volume I: 1962, 758 pp., 385 
figs., $24.00 
Volume II: 1963, 1028 pp., 516 
figs., $32.00 
Colume III: 1965, approx. 950 
pp., approx. 360 figs., $32.00 

THE WILLIAMS & WILKINS CO. 
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Physics 
American Astronautical Soc. (P. B. 

Richards, General Precision, Little Falls, 
N.J.) 

Chemistry 
American Chemical Soc., California Sec- 

tion. (R. L. LeTourneau, Chevron Re- 
search Co., Richmond, Calif.) 

Astronomy 
American Astronomical Soc. (G. C. 

McVittie, Univ. of Illinois, Urbana) 

Geology and Geography 
Association of American Geographers. 

(M. Mikesell, Univ. of Chicago, Chicago, 
Ill.) 

National Geographic Soc. (R. Gray, 
17th & M Sts., NW, Washington, D.C.) 

National Speleological Soc. (G. W. 
Moore, U.S. Geological Survey, Menlo 
Park, Calif.) 

Zoological Sciences 

American Fisheries Soc. (H. K. Chad- 
wick, California Dept. of Fish and Game, 
Sacramento) 

American Soc. of Zoologists. (A. G. 
Richards, Univ. of Minnesota, St. Paul) 

Animal Behavior Soc. (E. M. Banks, 
Univ. of Illinois, Urbana) 

Herpetologists' League. (F. B. Turner, 
Univ. of California, Los Angeles) 

Society of Systematic Zoology. (J. G. 
Rozen, Jr., American Museum of Natural 
History New York, N.Y.) 

Zoological and Botanical Sciences 

American Soc. of Naturalists. (C. 
Hubbs, Scripps Inst. of Oceanography, La 
Jolla, Calif.) 

Ecological Soc. of America. (G. M. 
Woodwell, Brookhaven Natl. Laboratory, 
Upton, L.I., N.Y.) 

Western Soc. of Naturalists. (J. M. 
Craig, San Jose State College, San Jose, 
Calif.) 

Psychology 
Western Psychological Assoc. (G. A. 

Mendelsohn, Univ. of California, Berkeley) 
Social and Economic Sciences 

American Economic Assoc. (R. R. Nel- 
son, RAND Corp., Santa Monica, Calif.) 

American Political Science Assoc. (J. 
F. Triska, Stanford Univ., Stanford, Calif.) 

American Soc. of Criminology. (C. New- 
man, Univ. of Louisville, Louisville, Ky.) 

American Sociological Assoc. (W. Form, 
Michigan State Univ., East Lansing) 

Metric Assoc. (R. Fischelis, Ohio North- 
ern Univ., Ada) 

National Inst. of Social and Behavioral 
Science. (D. P. Ray, 863 Benjamin Frank- 
lin Station, Washington, D.C.) 

Population Assoc. of America. (E. S. 
Lee, Univ. of Pennsylvania, Philadelphia) 

Society for the Scientific Study of Re- 
ligion. (C. Y. Glock, Univ. of California, 
Berkeley) 
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History and Philosophy of Science 

Philosophy of Science Assoc. (C. W. 
Churchman, Univ. of California, Berkeley) 

Society for General Systems Research. 
(H. Thal-Larsen, Univ. of California, 
Berkeley) 
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Bausch & Lomb has taken a giant step forward in brilliance of fluorescence 
illumination. When used with a binocular microscope, its intensity equals that 
of a monocular with competitive equipment. Allows utilization of all current 
techniques: detection of primary and secondary fluorescence, antibody testing 
and fluorescence photomicrography. Basic Microsource package consists of a 
mercury arc lamp; exciter, density and barrier filters; and non-fluorescing 
optics. Compact, simple and convenient to use. Priced considerably below 
other makes. Now it is possible for most hospitals and research laboratories 
to make use of this important diagnostic tool. 

Six kinds of light from Bausch & Lomb ... Bausch & Lomb also offers all the 
other types of illumination you may need: bright field, dark field, ultra-violet, 
phase contrast and polarized light. 
Use the coupon for full information. BAUSCH &LOMB ( 

BAUSCH & LOMB, 20723 Bausch Street, Rochester, New York 14602 | 
I am interested in the illumination checked: I 

[I Fluorescence, Cat. 31-1119 ] Ultra-violet, Cat. 31-1092, 31-1119 
E ] Bright Field, Cat. 31-185 [ Phase contrast, Cat. 31-104 

I ] Dark Field, Cat. 31-122 f] Polarized light, Cat. 31-130 
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$2950 
ONLY..X. a 
No other stirrer made will give as much 
service per dollar. Use the WACO Pow- 
er Stirrer 24 hours a day, 7 days a 
week for months at a time. . . not a 
stock motor converted to a stirrer, but 
a sparkless induction type motor spe- 
cifically designed for laboratories . . . 
where long, continuous use is required. 
Two shaft speeds, 300 and 600 R.P.M., 
cover the majority of applications. A 
built-in cooling fan allows contin- 
uous operation without overheating or 
burning out. 
86100-WACO Power Stirrer, with tu- 
bular brass mounting rod and 6 foot 
cord . . . only $29.50. Stirrer chucks, 
$1.85 ea., set of three stirring rods 
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gineering activity requires some knowledge of 
the physico-chemical properties of solids. Using 
a simply written, nonmathematical approach, 
Mr. Holden, a member of the research staff of 
Bell Telephone Laboratories, Inc., gradually 
introduces the concepts of modern physics by 
means of familiar models and analogies, prepar- 
ing the reader for his sophisticated treatment 
of electrical conduction, semiconductors, tran- 
sistors, and magnets. Nearly 200 diagrams. 

$6.95 

COMPUTERS AND 
THE LIFE 
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Theodor D. Sterling and Seymour V. Pollack. 
The Director and Associate Director of the 
Medical Computing Center of the University of 
Cincinnati explain how computers can be used 
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"language" and reference is made to its applic- 
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makes this book appropriate for novice as well 
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Don't let the low-cost fool you! This highly 
reliable instrument offers laboratories speed 
and efficiency in measuring rates of enzyme 
reactions involving Coenzyme I. 

LDH Activities measured in 2 minutes. 
GOT activities, 5 minutes. 
Basically, the Coenzometer (developed in Bio- 
physics Dept., Harvard Medical School) is a 
single wave length ultraviolet photometer. UV 
absorbence of sample is compared by a 
barrier photocell with the unabsorbed light 
registered on the second reference photocell. 
Water jacket, when used with the water bath, 
keeps cuvette temperature constant. 
GOT and LDH activities may be efficiently 
measured with Worthington Determatubes? 
eliminating need for preparing reagents. Only 
water and serum required. For other applica- 
tions standard 13 x 100 test tubes are used. 
Other applications which normally would re- 
quire more expensive equipment! 
Urinary LDH, serum ahydroxbutyric dehydro- 
genase, isocitric dehydrogenase, glutamic py- 
ruvic transaminase, glucose-6-phosphate . . 
any substance having absorption at 350 milli- 
microns. 
Comes complete w/cooling bar without pump 
for operation on 115 V, 60 cycle AC; Manual; 
Pipettes, Graduated, 2.5 ml; 8 oz. Deeminac 
for deionized water; 100 ml Beaker, Warranty. 
ACCESSORY 
MSC 43100A Bath, Water, Constant Temp...$95 

Write for complete data. 
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450 pp. Illus. $14.50. 

The Physical Principles of Magnetism. 
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1965. 696 pp. Illus. $16.50. 

The Physics of Ice. E. R. Pounder. 
Pergamon, New York, 1965. 159 pp. 
Illus. Paper, $2.95. The Commonwealth 
and International Library. 

Polypropylene Fibers and Films. An- 
thony V. Galanti and Charles L. Man- 
tell. Plenum Press, New York, 1965. 191 
pp. Illus. $12.50. 

Preparing for the Professional Engi- 
neer's Examination: A Review with Ques- 
tions and Answers. Irving J. Levinson. 
Prentice-Hall, Englewood Cliffs, N.J., 
1965. 367 pp. Illus. $12.50. 

Principles of Chemical Equilibrium. 
Kelso B. Morris. Reinhold, New York; 
Chapman and Hall, London, 1965. 128 
pp. Illus. Paper, $1.95. A volume in the 
series Selected Topics in Modern Chem- 
istry Series, edited by Harry H. Sisler 
and Calvin A. VanderWerf. 

Principles of Radiation Protection En- 
gineering. Thomas Jaeger. Translated 
from the German edition by Lawrence 
Dresner. McGraw-Hill, New York, 1965. 
463 pp. Illus. $15. 

Problems on the Design of Machine 
Elements. Virgil M. Faires and Roy M. 
Wingren. Macmillan, New York, ed. 4, 
1965. 169 pp. Illus. Paper, $3.95. 

La Propagation des Ondes. Guy Boil- 
lat. Gauthier-Villars, Paris, 1965. 50 pp. 
Illus. Paper, F. 20. Trait6 de Physique 
Th6orique et de Physique Math6matique 
Series, vol. 23, edited by J.-L. Destouches. 

Quantum Organic Chemistry. Keniti 
Higasi, Hiroaki Baba, and Alan Rem- 
baum. Interscience (Wiley), New York, 
1965. 366 pp. Illus. $13. 

Queues and Inventories: A Study of 
Their Basic Stochastic Processes. N. U. 
Prabhu. Wiley, New York, 1965. 287 
pp. Illus. $12.95. 

Random Processes and the Growth of 
Firms. A study of the Pareto law. Josef 
Steindl. Hafner, New York, 1965. 249 pp. 
Illus. $10. 

Real and Abstract Analysis. Edwin 
Hewitt and Karl Stromberg. Springer-Ver- 
lag, New York, 1965. 484 pp. Illus. $9.50. 

Recovery, Recrystallization, and Grain 
Growth. J. G. Byrne. Macmillan, New 
York, 1965. 189 pp. Illus. Paper, $3.95; 
cloth, $6.95. Macmillan Series in Ma- 
terials Science, edited by Morris E. Fine, 
Johannes Weertman, and Julia R. Weert- 
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Street and Konstantin Zagustin. Aca- 
demic Press, New York, 1965. 601 pp. 
Illus. $15. 

The Theory of Metals. A. H. Wilson. 
Cambridge Univ. Press, New York, ed. 
2, 1965. 354 pp. Illus. Paper, $2.95. 

A Theory of Sets. Anthony P. Morse. 
Academic Press, New York, 1965. 162 
pp. $7.95. Pure and Applied Mathematics 
Series, edited by Paul A. Smith and 
Samuel Eilenberg. 

The Thermal Properties of Solids. H. J. 
Goldsmid. Dover, New York, 1965. 80 
pp. Illus. Paper, $1.35. Solid-State Phys- 
ics Series, edited by L. Jacob. 

Threshold Logic: A Synthesis Approach. 
Michael L. Dertouzos. M.I.T. Press, Cam- 
bridge, Mass., 1965. 268 pp. Illus. $6. 

Transistor Circuits. K. W. Cattermole. 
Gordon and Breach, New York, ed. 2, 
1965. 486 pp. Illus. $14.50. 

Conference and Symposium Reports 

The Anatomy of Memory. vol. 1, 
Learninig, Remembering, and Forgetting. 
A conference sponsored by the Ameri- 
can Institute of Biological Sciences 
(Princeton, N.J.), September 1963. Daniel 
P. Kimble, Ed. Science and Behavior 
Books, Palo Alto, Calif., 1965. 463 pp. 
Illus. Paper, $4.35. The contributors are 
Sir John C. Eccles, Lawrence Kruger, 
Holgar Hyden, James McGaugh, Al- 
bert M. Uttley, and Heinz Von Foerster. 

Biological Aspects of Social Problems. 
J. E. Meade and A. S. Parkes, Eds. 
Plenum Press, New York, 1965. 236 pp. 
$9.75. Proceedings of a symposium held 
by the Eugenics Society (of Great Brit- 
ain) in October 1964. 

Education and Economic Development. 
C. Arnold Anderson and Mary Jean 
Bowman, Eds. Aldine, Chicago, Ill., 
1965. 448 pp. Illus. $10.75. Twenty-two 
papers presented at the Conference on 
The Role of Education in the Early 
Stages of Development (Chicago, Ill.), 
April 1963. 

Energy Metabolism. Proceedings of the 
Third Symposium (Troon, Scotland), May 
1964. K. L. Baxter, Ed. Academic Press, 
New York, 1965. 466 pp. Illus. $15. 
Forty-one papers. 

Fluids in Subsurface Environments. 
Transactions of the 6th Annual Meeting 
of the Southwestern Federation of Geo- 
logical Societies (Midland, Texas), Janu- 
ary-February 1964. Addison Young and 
John E. Galley, Eds. American Assoc. 
of Petroleum Geologists, Tulsa, Okla., 
1965. 422 pp. Illus. $10. 

Gas Chromatography of Steroids in 
Biological Fluids. Proceedings of the 
workshop (Warrenton, Va.), February 
1965. Mortimer B. Lipsett, Ed. Plenum 
Press, New York, 1965. 335 pp. Illus. 
$12.50. Twenty-eight papers. 

Gases in Cast Metals. B. B. Gulyaev, 
Ed. Translated from the Russian edition 
(Moscow, 1964). Consultants Bureau, 
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Moore, Ed. Natural History Press, Gar- 
den City, N.Y., 1965. 572 pp. Illus. $8. 
This book, volume 6 of the Proceedings 
of the 16th International Congress of 
Zoology, brings together 19 essays "based 
on papers delivered at the . . . Congress 
. . . and published here in expanded 
form.. ." The sections are Genetic 
Continuity (2 papers); Cell Biology (4 
papers); Development (3 papers); Evolu- 
tion (4 papers); Phylogeny (3 papers); 
and Behavior (3 papers). Details about 
the other eight volumes of the Proceed- 
ings can be obtained from the Printing 
and Publishing Office, National Academy 
of Sciences-National Research Council, 
2101 Constitution Avenue, NW, Wash- 
ington, D.C., 20418. 

Information System Sciences. Second 
Congress, November 1964. Joseph Spie- 
gel and Donald Walker, Eds. Spartan 
Books, Washington, D.C., 1965. 531 pp. 
Illus. $23.75. Forty-seven papers present- 
ed at a symposium sponsored by Air 
Force Electronic Systems Division and 
the Mitre Corporation. 

Life Sciences and Space Research. vol. 
3. A session of the Fifth International 
Space Science Symposium (Florence), 
May 1964. M. Florkin, Ed. North-Hol- 
land, Amsterdam; Interscience (Wiley), 
New York, 1965. 269 pp. Illus. $8.25. 

Lubrication and Wear. Proceedings of 
the International Symposium (Houston, 
Texas), June 1963. D. Muster and B. 
Sternlicht, Eds. McCutchan, Berkeley, 
Calif., 1965. 982 pp. Illus. $20. 

Mammalian Cytogenetics and Related 
Problems in Radiobiology. Proceedings of 
a symposium (Sao Paulo and Rio de 
Janeiro, Brazil), October 1962. C. Pavan, 
C. Chagas, O. Frota-Pessoa, and L. R. 
Caldas, Eds. Pergamon, New York, 1964. 
445 pp. Illus. $15. Twenty-eight papers. 

Mathematics and Computer Science in 
Biology and Medicine. Proceedings of a 
conference held by the Medical Research 
Council in association with the Health 
Departments (Oxford), July 1964. Harold 
Himsworth and George Godber, Eds. Her 
Majesty's Stationery Office, London, 1965. 
327 pp. Illus. Paper. Twenty-seven pa- 
pers. 

Microelectronics and Large Systems. A 
symposium (Washington, D.C.), Novem- 
ber 1964. Samuel J. Mathis, Jr., Richard 
E. Wiley, Lester M. Spandorfer, Eds. 
Spartan Books, Washington, D.C., 1965. 
278 pp. Illus. $8.50. Thirteen papers. 

Perspectives in Virology. vol. 4. Morris 
Pollard, Ed. Harper and Row, New 
York, 1965. 351 pp. Illus. $10.50. Seven- 
teen papers presented at the Gustav 
Stern Symposium. 

Plant Indicators of Soils, Rocks, and 
Substance Waters. A. G. Chikishev, Ed. 
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ceedings of a symposium (Washington, 
D.C.), March-April 1964. Gunter F. Bahr 
and Elmar H. Zeitler, Eds. Williams and 
Wilkins, Baltimore, 1965. 615 pp. Illus. 
$12.50. Fifty papers presented at a sym- 
posium sponsored by Intersociety Com- 
mittee for Research Potential in Path- 
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A Model of the Brain 
By J. Z. YOUNG, University of London 
This important book reflects the present 
state of knowledge about many aspects 
of brain functioning, including the essen- 
tial features of nervous organization, the 
characteristics of a nervous system that 
allow it to learn, and the use of the prin- 
ciples of learning in the construction of 
computers, as well as the differences and 
similarities between men and machines. 
"In essence this is an interdisciplinary 
study of brain functioning superbly car- 
ried out and carefully analyzed."-Mal- 
colm B. Carpenter in Neurology 
1964 360 pp. $8.00 

The Molecular Biology 
of Developmenr 
By JAMES BONNER, California Institute 
of Technology 
Studies in modern molecular biology have 
greatly illuminated the central problem in 
biology, the developmental process. This 
book is directed to biologists who wish 
to make use of these insights in the study 
of the life of multicellular organisms and 
in particular to those concerned with the 
study of differentiation and development. 
1965 186 pp. 18 text figs. $3.50 

An Introduction to 
Modern Chemistry 
By MICHAEL J. S. DEWAR, University of 
Texas 
In a concise and stimulating treatment, 
the author sets forth the principles of 
modern chemistry for the reader who has 
a basic knowledge of chemistry and phys- 
ics but is unfamiliar with modern chemical 
theory. The first part of the text deals 
with atomic and molecular structure; the 
second part considers the aggregate be- 
havior of atoms involved in chemical re- 
actions. "Appears to be an excellent small 
book and just the kind of approach we 
have been waiting for."-John H. Wise, 
Washington and Lee University 
1965 224 pp. paper $2.95 

Heredity and 
Development 
By JOHN A. MOORE, Columbia University 
and Barnard College 
Designed for use in introductory biology 
courses, this book charts the history of 
genetics and embryology and clearly pre- 
sents their basic concepts. Two portions 
of Dr. Moore's noted Principles of Zool- 
ogy are reprinted in the text; two new 
chapters on genetics and one on embryol- 
ogy are included. 
1963 256 pp. 77 illus. paper $1.95 
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ology and the Armed Forces Institute of 
Pathology. 

Science and Practice in Anesthesia. 
James E. Eckenhoff, Ed. Lippincott, Phil- 
adelphia, 1965. 160 pp. Illus. $7. Eigh- 
teen papers presented at the Bicentennial 
Anniversary Meeting of the University 
of Pennsylvania School of Medicine 
(Philadelphia), June 1965. 

Seminar on the Atiyah-Singer Index 
Theorem. Richard S. Palais. Princeton 
Univ. Press, Princeton, N.J., 1965. 376 
pp. Illus. Paper, $7.50. The volume con- 
tains mainly slightly revised notes of a 
seminar held at the Institute for Ad- 
vanced Study in 1963 and 1964. The 
contributors are M. F. Atiyah, A. Borel, 
E. E. Floyd, R. T. Seeley, W. Shih, and 
R. Solovay. 

Sex and Behavior. Frank A. Beach, 
Ed. Wiley, New York, 1965. xvi + 592 
pp. tllus. $9.75. Twenty-two papers given 
at conferences held at Berkeley, Calif. 
in 1961 and 1962, sponsored by the 
Committee for Research in Problems of 
Sex, National Academy of Sciences-Na- 
tional Research Council. 

Sixth International Conference on Soil 
Mechanics and Foundation Engineering, 
Proceedings (Montreal), September 1965. 
vols. I and 2. D. H. MacDonald, Ed. 
Univ. of Toronto Press, Toronto, Canada, 
1965. vol. 1, 434 pp.; vol. 2, 602 pp. 
Illus. $100 per 3 volume set. Volumes 
1 and 2 contain the 218 papers sub- 
mitted as contributions to the conference; 
volume 3, which has been announced for 
publication in early 1966, will contain 
the reports of the general reporters at 
the conference, the texts of the lectures 
given at the start of each technical sec- 
tion as well as a record of the discus- 
sion at these sessions, and a summary of 
the program. 

Social Structure and the Family: Gen- 
erational Relations. Symposium (Durham, 
N.C.), November 1963. Ethel Shanas and 
Gordon F. Streib, Eds. Prentice-Hall, 
Englewood Cliffs, N.J., 1965. 408 pp. 
Illus. $9.95. Fifteen papers presented at 
a symposium sponsored by the Program 
in Socio-Economic Studies of Aging, Duke 
University and the Psychological and So- 
cial Science Section of the Gerontologi- 
cal Society. 

Stationary Phase in Paper and Thin- 
Layer Chromatography. Proceedings of 
the 2nd Symposium (Liblice, Czechoslo- 
vakia), June 1964. K. Macek and 1. M. 
Hais, Eds. Elsevier, New York, 1965. 
358 pp. Tllus. $16. Forty-nine papers pre- 
sented at a symposium organized by the 
Chromatography Group of the Czecho- 
slovak Chemical Society; the papers are 
in German or English. 

Traffic Control Theory and Instrumen- 
tation. Based on papers presented at the 
Interdisciplinary Clinic on Instrumenta- 
tion Requirements for Traffic Control Sys- 
tems (New York), December 1963. Thom- 
as R. Horton, Ed. Plenum Press, New 
York, 1965. 230 pp. Illus. $12.50. Eleven 
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Ultrasonic Energy: Biological Investi- 
gations and Medical Applications. Eliza- 
beth Kelly, Ed. Univ. of Illinois Press, 
Urbana, 1965. 396 pp. Illus. $12.50. 
Twenty-five papers presented at a sym- 
posium (Urbana, Ill.), June 1962. 
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The new FLOW 
CONTROL INVENTORY SYSTEM 

for low temperature storage 
It's efficient ... control card system allows 
immediate identification of any stored 
reagent or other material. It's rugged... 
made of stainless steel. It's flexible . . 
partitioned to store ampules, vials, bottles, 
tubes. 
Here's a sturdily-built, compact system 
designed for standard ultra-low tempera- 
ture storage chests (47" wide by 15" high 
by 17" deep). System consists of 14 five- 
shelf racks which hold 70 water-repellent 
containers. Each container holds 64 am- 
pules (1 ml to 5 ml size). Also included 
are 150 Inventory Control Cards and steel 
card box. 
The Flow Control Inventory System has 
been tested and proven to be superior to 
most storage methods, because it pro- 
vides more storage space, still allowing 
adequate air space for cooling. Fast re- 
trieval, rugged racks and better use of 
space . . . it's the logical system for your 
laboratory. 
Complete System, Cat. No. 201 $318.50 
Other size racks available on request. 
Write for descriptive bulletin, S-11. 
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