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The kinds of things that happen in the rotor 
chamber of the new Beckman Model L2-65 
Preparative Ultracentrifuge may well be worth 
your consideration. With rotors going to 65,000 
rpm, you can subject samples to greater forces 
than ever before-up to 420,000 g. Sedimenta- 
tion times are reduced to speed your research. 
Separations are noticeably better to give you 
purer fractions in preparative work and more 
exact measurements when you use swinging 
buckets for analytical work. It is highly possible, 
too, that you will find some unexpected particles 
in zones, pellets, or supernatants. 

If this extra centrifugal "muscle" would benefit 
any part of your investigations, put a Model 
L2-65 in your laboratory. Two 65,000 rpm 
rotors are already available for it. More are on 
their way. In addition, the L2-65 accepts all 
Beckman Model L and L2-50 rotors for an 
unprecedented variety of speeds, forces, and 
capacities. The L2-65 is built by Spinco Division 
of Beckman, the people who have been serving 
the scientific world with dependable ultra- 
centrifuges for nearly 20 years; you can 
depend on this new one. For more details, 
write for Data File L2-65-5. 

INSTRUMENTS, INC. 

SPINCO DIVISION 

PALO ALTO, CALIFORNIA ? 94304 

INTERNATIONAL SUBSIDIARIES: GENEVA; MUNICH; GLENROTHES, SCOTLAND; TOKYO; PARIS; CAPETOWN; LONDON 

The Type 65) Fixed 
Angle Rotor. 65,000 
rpm. 368,000g. 

The SW65 Swinging 
Bucket Rotor. 65,000 
rpm. 420,000 . 

rr I rr 



''"'`' ''''' '''''' ..?.?.?.?.?.?.? ?'?'?'?'?'?:?:?:?:?:? .;?.?.?.?.?...? ?? r.?.?.?.. ? ?.?.?.?.?.?. r .... ?.?.?:?.??'?'I'I';';'-'?:?:?:? ??'?'?'?'?'?'?'? ??'?`?'?`?`?'?? ?:?.?.?....'?'?'?'?'?'?'?:?.?.?. .?.?:::::::1:::::::::::::::::::::::::::' .??:?::::::::::::::::;:;:i:::::::::::::: ..?:?::::::::::;:;:::.:?:?:?:?:::::::::: S:::::::1:::?:.:.::::::::::::::::..' 

M 
??????? ?????? ????? ??? 

???? ???? ???? 
???? ????? 

' '?:?:?:?:?:?. ."""" ...?'?'?? 
.?...... ???????'?? .? "' '.'.'.'''''''' '` "" " '""''''' 

'?'?' '''' :?:?:?:?:?:?:':':'::::::?. "' ?:?.?....?'?'???:?:?:?:?:?:?:?. . c "?:?:-:?:::::::::::;:;:;:-:?:?:?:?:?:?: 
?.?.?.?.???:?I?:?:?:?:?:?;?;?.?.?.?.?.: 

':?'?;?:?:.:.::;?;:.:?:?:?:?:?:?:?:?:?: 

..:?:?:?:?:c?:?:?:?;:;:;:;:-:. 

'.`?:?:?:?:?:?:?;?;?;?;'; 
'? ?:?:?:?:?:?: ?:?:?:. 

?:?;?:?:?:?:.?.. 
?:?:?:?.?.?.?. ?:?:?:.? 

B 

.. ...... 

.......-.............................. 
...................................... ....`. ....... 

.........-... .......,........ 

..... ........ .. .... ..... ..., 
,............................ 

::::::: :::::::::~~~~3:::::- :::::::::: 

''' '" " ' ' ? ? ' -'- - - "' t ??????'' ~ ~ ?? 
; ::::: ?;:: : ' ::::;; 

; - ;,~~~~~~~.i~~~.i' 

NEW! 
Introduction to 

Topological Groups 
By TAQDIR HUSAIN, McMaster 
University, Hamilton, Ontario, 
Canada. 
Here is a new text well suited for 
graduate courses devoted to under- 
standing the significant terms and 
theorems of topological groups. It 
is based on notes used by the author 
in a course he taught at the Univer- 
sity of Ottawa. 

Unlike other books on the subject, 
this text begins with a study of 
semitopological groups rather than 
topological groups. Dr. Husain finds 
semitopological groups less restrict- 
ed than topological groups and, 
therefore, the most logical subject 
for the beginning of the book. 

The first five chapters deal with 
algebraico-topological aspects, while 
the remaining four chapters em- 
phasize the analytical features. This 
arrangement gives the instructor the 
advantage of being able to select 
material for his course according to 
his own feelings on necessary em- 
phasis. 

Chapter V-Open Homorphisms 
and Closed Graphs-introduces the 
concept of B ((c) group for the first 
time in any text. An index of sym- 
bols is in the text, in addition to the 
standard index. The book is self- 
contained and can be used for inde- 
pendent study by those with back- 
ground in advanced mathematics. 
218 pp. * About $7.00 * New! Just 

Ready. 

NEW! 
Foundations of 
The Calculus 

By HENRY F. DEBAGGIS, Ford- 
ham University and KENNETH S. 
MILLER, Columbia University 
Electronics Research Laboratories. 
A brief yet rigorous treatment of 
the calculus, this text is ideal for use 
in a freshman-sophomore level 
terminal course, in a course for pro- 
spective high school teachers, or for 
an in-service course for high school 
teachers. The emphasis is directed 
towards achieveing an early under- 
standing of the concepts of calculus 
and is not concerned with the de- 
velopment of mere manipulative 
skills. 

The authors' years of teaching ex- 
perience have convinced them that 
field axioms provide the most logi- 
cal starting point for a text. The 
student's previous mathematical ex- 
perience is unified within a postula- 
tional framework in the first three 
chapters of the text. The complete 
ordered field is then introduced by 
means of the least upper bound 
axiom in these early chapters. 
Analytic geometry is developed via 
the complete ordered field axioms 
in conjunction with the axioms of 
synthetic geometry. Emphasis 
throughout the text of the book 
is on the function concept. 

By careful selection of chapters, in- 
structors may alter this book to suit 
the needs of their own courses. A 
wealth of exercises are included. 
About 225 pages ; Illustrated * About 

$5.25 * New! Ready May. 

NEW! 
Linear and Convex 

Programming 
By S. I. ZUKHOVITSKIY and L. I. 
AVDEYEVA, both Kiev Institute. 
Here is an outstanding text and 
reference for those interested in ad- 
vanced programming. The trans- 
lation from the original Russian is 
by Scripta-Technica, Inc., and Dr. 
Bernard Gelbaum of the University 
of California edited the translation. 

The authors use a geometric ap- 
proach in their book, to give a 
thorough understanding of the ge- 
ometry involved in the problems 
and methods. Jordan Eliminations 
form the basis of the computational 
methods. 

Application of the basic simplex 
method to linear programming is 
presented in the first four chapters 
of the book, followed by a chapter 
devoted to Chebyshev Approxima- 
tion. The sixth and final chapter 
carefully treats the subject of con- 
vex programming. 

An extensive international bibliog- 
raphy gives a wealth of sources for 
further study. Concepts presented 
are illustrated by a substantial num- 
ber of clear, concise examples in 
each chapter. 

Topics presented include the 
Method of Potentials, Quadratic 
Programming, Integral Program- 
ming, and Military Problems. 

About 350 pages * Illustrated * About 
$10.00 * New! Ready August. 

Please send and bill me: E Husain-TOPOLOGICAL GROUPS .............................. about $ 7.00 
Discount accorded to l DeBaggis & Miller-CALCULUS .................................about $ 5.25 

full-time teachers listing affiliation. [- Zukhovitskiy & Avdeyeva-PROGRAMMING . ....................about $10.00 

Name ......... . .......................... (Affiliation) ................... 
sc 4/8/66 A ddress....................................................................... 
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Gallery system made by scolytid bee- 
tles in the phloem of the Douglas fir. 

Rob.ert.... 
. o.rhThe vertical, long gallery is made by 

the parent female; the numerous, hori- 
V: Perk"n?:Rosedith Sitgreaves . zontal galleries are made by the grow- 

ing larvae. In constructing the gal- 
leries the insect interrupts the food 
lines or pores in the phloem, and the 
tree dies. See page 218. [Julius Rudin- 
sky, Oregon State University] 



Introducing the LKB ReCyChrom for 

RECYCLING 
CHROMVATOGRAPHY 

NEWV 

INSTRUMENTATION // ' 
.-- 

FOR A NEW 

TECHNIQUE* IN 

CHRO MIATO GRAPHIC 
SEPARATION 

The ReCyChrom is equally applicable for preparative 
and analytical separation of mixtures of large-sized or of 
small-sized molecules. These molecules do not have to be 

electrolytes and restrictions on the type of buffer used are 
less than with other types of chromatography. Components 
within a narrow range of molecular sizes, usually not 
resolved on simple gel filtration columns, are separated in 
the ReCyChrom by allowing the sample to pass repeatedly 
through the bed, thereby multiplying its effective height 
many times. Separated fractions and uninteresting or dis- 

turbing parts of the effluent may be bled out of the stream 
after any cycle without interrupting the separation of the 

remaining components. 
The apparatus is especially suitable for grading homol- 

ogous series of polymers, e.g., dextrans; for routine control 
of the purity of biochemical preparations such as serum 

proteins, enzymes and hormones; and for separation of 
heat labile substances. 

One unique advantage of recycling chromatography is 
the need for columns of only moderate length. Columns in- 
two standard lengths, 60 cm and 100 cm, both with 32 
mm bore are available at present. The range of sample 
volumes accommodated by these columns depends greatly 
on the nature of the sample. For simple desalting opera- 

*According to J. Porath and H. Bennich 

tions or for separation of peptides and amino acids from 

proteins, a sample of up to 150 ml is not unusual, whereas 
for purity controls of radioactively tagged concentrated 

preparations, quantities down to 1/100 of this volume are 
feasible. Sample application by pipette is eliminated. The 

pump sucks sample through a selector valve with a holdup 
of 150 pt-a reproducible and non-critical method. 

The four main components of the ReCyChrom, namely, 
a separation column, a peristaltic pump, a selector valve 
and a flow analyzer are available separately for incorpora- 
tion into other instrument setups. The specially constructed 
columns with adjustable plungers at both ends can be 
sealed completely to eliminate the pressure of water head 

and permit liquid flow in either direction. Closed system 
operation and ascending flow maintains even packing and 

prevents the flow rate from falling off with use, even when 

beds of material with low mechanical strength (gels) are 

used. 
LKB's specially designed peristaltic pump has a very 

high flow constancy-0.5 % over a period of a week-and a 

continuously .variable pumping rate from 0-390 ml/hr. 
A choice of three flow analyzers, cooling jackets, terminal 

box, connections and a cart comprise the remainder of the 

assembly. 
Reauest literature file 4900S4 for details 

The simple push of a button on the Selector Valve alters the The Peristaltic Pump has many other uses when not in service for 
flow circuit f/rom injection or bleeding to recycling, the ReCyChrom. 

LKB INSTRUMENTS, INC., 12221 Parklawn Drive, Rockville, Maryland 20852 
LKB-PRODUKTER AB, P.O. Box 76, Stockholm-Bromma 1, Sweden 
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TWO CONSECUTIVE EXPOSURES SHOWING 8 A POINT RESOLUTION. 

NEW FROM HITACHI: 
THE HS-7S--THE FIRST 
HIGH RESOLUTION 
COMPACT ELECTRON 
MICROSCOPE 

Here are some of the important 
features of the HS-7S: High 
resolution: 8 A guaranteed. Direct 

magnification 1000X to more than 

80,000X, permitting final magnifica- 

tion to 1,000,OOX. Binocular viewer 
(7X). Simple, fast and reliable opera- 
tion. Click stop positioning of inter- 

changeable condenser and objec- 
tive apertures (four apertures each). 
Push button vacuum system includ- 

ing vacuum locked specimen and 
camera chambers. Takes 18 lantern 
slides (31/4 "x4") per magazine load 
with additional 18 in prepump 
chamber. Double condenser lens for. 

improved contrast (four micron spot 

diameter). Stigmator for objective 
lens. Step focusing. Built-in anticon- 
tamination device for specimen 
chamber. Built-in exposure meter. 
Full range of accessories available 

including the new TV image intensi- 
fier system. Compact: 49x32 inches 
floor space. Price $24,000 duty free. 
For further information contact 
Perkin-Elmer Corporation, Distribu- 
tor Products, Department 723, Main 
Avenue, Norwalk, Conn. 

(Prices subject to change without notice.) 



THAT'S NOISE... 

TM 

THAT'S ENHANGETRON! 

New major instrument extracts 

signals from noise! 

What's Enhancetron ? What does it do? 
Enhancetron 1024 extracts the signal of 
interest from non-filterable noise. It's a 
portable signal-averaging digital com- 
puter that enhances signal-to-noise 
ratios. It's a new electronic measurement 
tool that finds immediate application in 
astronomy, bio-medicine, physics, elec- 
trophysiology, mass spectrometry, and 
other fields. 

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

124 

taken; noise adds in proportion to the 
square root of the number of samples 
taken. The signal of interest literally 
"grows" out of the noise, as you can see, 
and is displayed on an external oscillo- 
scope. 

The list of electronic features is impres- 
sive. Ask your Nuclear Data salesman for 
a demonstration of ND-800-Enhance- 
tron 1 024-or write for details and speci- 
fications on this remarkable new solution 
to your noise problems. 

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

SCIENCE, VOL. 152 



A single line of B&A? "Instrument Grade" solvents 
for all 3 analytical instruments! 

Brand-new B&A "Instrument-Grade" Solvents are the 
first designed in a single grade for use in all 3 instrument 
techniques-gas chromatography, ultraviolet and infra- 
red. This cuts your inventory and shelf-space require- 
ments, while providing better uniformity! 

Also, B&A backs the purity of these "Instrument Grade' 
Solvents with more complete and more sensitive test in- 
formation than has ever been offered you before. You 
save time and work by eliminating further lab tests. 

With each bottle we furnish a gas chromatogram and, 
where applicable, ultraviolet, infrared and near infrared 
curves: 

F For gas chromatography-you get a chromatogram 
obtained via the flame ionization detector, 500 times 
more sensitive than a thermoconductivity detector. 

i For ultraviolet-you get tests run with a cell thick- 
ness of 100 mm. instead of 10 mm., making for 10 times 
more sensitivity in the detection of impurities. 

B&A? Laboratory Chemicals 

GENERAL CHEMICAL DIVISION 
P.O. Box 353, Morristown, N.J. 

> For infrared and near infrared-you get tests run on a 
precision double-beam grating spectrophotometer. 

In addition, we give you water-content and residue-after- 
evaporation data with each bottle. 

We will be glad to send you detailed data on B&A "In- 
strument Grade" Solvents. Just send the coupon, or 
contact your nearest Allied Chemical B&A Sales Office. 

B&A Products 
General Chemical Division 
Allied Chemical Corporation 
P.O. Box 353, Morristown, N.J. 

Please send data for the solvents I have checked. 

El Acetone E] 1, 2 Dichloroethane 

El Benzene El n-Heptane 

E Carbon Disulfide E Methyl Alcohol 

El Carbon Tetrachloride O Propyl Alcohol, Iso 

El Chloroform E Pyridine 

El Cyclohexane 

....... -- - ---Title 

Organ ization_ 

City___ Stuo.t 

f 
I 
I 
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I 
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Looking into Microtome Cryostats? - . m .1ot .3<. ..i 

CTD 

has three viewpoints for you. 

The CTD -World's Standard Cryostat 
If your needs are for routine sectioning, space saving and 
economy, the CTD is ideal at $1725 

This is the famous IEC Microtome-Cryostat that revolu- 
tionized frozen sectioning techniques. From tissue to slide 
in 3 minutes vs. hours for paraffin methods. Model CTD 
is compact, low priced, ideal for routine sectioning. It 
features: +1? C temp. control; internal quick freezing; a 
Minot Custom Microtome. 

This exceptional microtome is ideally designed for 
frozen sectioning. It has few moving parts. A precision 
screw drive gives it a high order of accuracy. A ball and 
socket holder quickly orients the specimen to the knife. 
A simplified anti-roll device assures a uniform, continuous 
ribbon of tissue. Tough tissue won't pull or snag. It uses 
any standard knife and cuts routinely from 2-16 microns. 
This microtome is 100% rustproof. You can put it in a 
sink and clean it with scalding water. And it does double 
duty too - in addition to frozen sectioning the Minot 
Custom Microtome handles paraffin work with equal ease. 

The CTI - A Compact Research Cryostat 
If your needs call for routine sectioning plus research 
work, the model CTI is a superior and economical choice 
at $1990.00. 

This new, compact, advanced microtome cryostat is 
ideally suited for both research work and routine frozen 
Sectioning. It features: +1? C Temp. control; an internal 

quick-freeze block; a vacuum port for freeze drying. Quick 
defrost. Tissue to slide takes less than 3 minutes. Numer- 
ous other features and accessories. Of course the famous 
Minot Custom Microtome is standard equipment. 

The CTR - A Complete Sectioning Workshop 
The model CTR is the world's finest frozen sectioning 
workshop. Price: $2490.00. 

In this advanced research model microtome cryostat, 
everything necessary for preparation, cutting, staining 
and examination of frozen sections can be done from one 
seated position, making the CTR the ultimate refinement 
in cryostat microtomy. Cold control to ?1? C. Tissue to 
slide in three minutes or less. Vacuum port for freeze 
drying techniques. Equipped, of course, with the superb 
Minot Custom Microtome. 

Other facts to consider 
Fact: The first open-top cryostat was made by IEC, the 
experienced company in the field. Fact: There are more 
IEC Microtome-Cryostats in use than any other, literally 
thousands. Fact: IEC-sponsored research made routine 
frozen sectioning practical and produced a definitive docu- 
ment on the technique.* Fact: The famous IEC Minot 
Microtome, standard on each model, is the only micro- 
tome ideally designed for frozen sectioning. Fact: Only 
IEC offers you a complete instrument family from which 
you can best fill your particular needs, workload and 
budget. Write for Bulletin CT for complete details. 
*Copy available on request 

INTERNATIONAL ( EQUIPMENT CO. 
300 Second Avenue, Needham Heights, Massachusetts 02194. 
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Another EL first... 

New 2 Ibvapor-proof packets 

of warewashing detergents 
Package Control at the Bulk Price! 

Simplifies 
Detergent Use 
The new EL 2-lb. vapor- 
proof packet provides a 
new easy method of 
detergent dispensing and 
assures a neat, efficient, 
economical warewashing 
operation. Just tear off 
the corner and pour 
contents directly into the 
detergent reservoir. 
No waste. 

Obsoletes Water and Easier to Handle, 
the Drum Vapor-proof Easier to Store 
No more open, bulky, 
back breaking drums or 
cans next to the 
dishmachine. Eliminate 
detergent misuse, waste 
and caking. Detergents 
stay fresh until used. No 
chance of skin irritation. 

Want to see for yourself 
the convenience of 
EL's new 2-lb. vapor- 
proof packet? Do you 
want a demonstration of 
how high performance 
detergents such as 
IMPACT and SCORE 
can improve your 
warewashing results? 
Write in for a free, no 
obligation, demonstration 
by one of our 535 
Warewashing Specialists, 

8 APRIL 1966 

EL's new 2-lb. packets 
can actually be dunked in 
water, because of the 
special polyethylene liner 
that seals out water, 
air and moisture. They 
are the only packages 
that will hold high 
performance detergents 
such as IMPACT and 
SCORE and without loss 
of cleaning power. 

Save time and money! 
EL's new 2-lb. packet 
comes 30 to a case (total 
case weight only 60 lbs.) 
and they stack easily. 
Less chance of waste or 
misuse. Simplifies 
employee training for 
detergent dispensing. 

"First With Thze Newest Through Original Research" 

ECONOMICS LABORATORY, INC. 
Dept. 142-P, 250 Park Avenue, New York, N.Y. 10017 

Gentlemen: 
I Yes, I'd like a Free demonstration of EL's new 2 lb. 

vapor-proof packets of high performance warewashing 
detergents. Have your EL Warewashing Specialists call. 

NAME, TITLE 

CITY -STATE ZIP CODE___ 
129 



the physics lab has a new potentiometer... 
. . and so does the engineering lab, the gyro test stand, the gas 

chromatograph and all applications requiring reliable, precise 

millivolt measurement and recording. That's the reason that more and more 

servolriter? II recorders are being put into use! Do you require high performance 

strip chart recorders at a competitive price? The servo/riter II 

recorders have no detectable deadband and have flat 

frequency response to five cycles (at 10% of full scale). ... 
........B Let us tell you more about them! 

TEXAS INSTRUMENTS 
INCORPORATED I, N C R P P R A T EI D 

APPARATUS DIVISION 
P. 0. BOX 66027 HOUSTON, TEXAS 77006 
118 RUE du RHONE GENEVA, SWITZERLAND 

776 
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in tissue 
culture media 

production 
|vert pritaBI 

Wisen Flew began pJroducilg tissu cnAillure mediia anAd Se-ra, ta- rer were vr w ix d s ta8ndards on 

which to base qualty eontro3 procedures. Today, our Quality Control Deparrment Iates second 

detail is overlooked R merbe.. eath lot of Flow media and sera is tested on senseoave tfalue 
culture and the ll aiain ov many gen r is prio to la to o ur cue omm 

(and our own tissue culture preoduetiot laboI atory). Tbhat's why you ca be sure hat Flow 
media and ea wa perform as expectd Catalog avaiabe n rquest 

FLOW LABORA TORIES INCORPORA TED 
Dept. S-4, 12601 Twinbrook Parkway, Rockville, Md. 20852 Tel.(301) 427-3900 /Dept. S-4, 936 West Hyde Park Blvd., Inglewood, Calif. 90302 Tel. (213 674,2700 

. . 

10). Testing for toxicity (on Wl-38's); f3E conductivity; ae,y,bacteria count of water, 
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New Books For Current Problems 

Applied Optics and Optical 
Engineering: A Comprehensive Treatise 
edited by Rudolf Kingslake 
Provides the precise data and information needed by 
an optical engineer in the design, construction, and 
testing of new optical devices. 
Volume III; Optical Components 
February 1966, 373 pp., $15.00 

Handbook of Series for 
Scientists and Engineers 
by V. Mangulis 
This book is divided into three parts. Part I summa- 
rizes the basic properties of series. Part II contains the 
expansions of frequently used functions. The sums of 
series are tabulated in Part III. 
1965, 135 pp., $6.95 

Frequency Independent Antennas 
by V. H. Rumsey 
Presents a comprehensive discussion of current practi- 
cal and theoretical work on antennas whose characteris- 
tics in all respects, such as radiation pattern, polariza- 
tion, and impedance, are practically constant for a ten- 
or hundred-fold change of frequency. 
July 1966, about 125 pp., approx. $6.00 

Nuclear Spin-Parity 
Assignments 
edited by Norwood B. Gove 
Associate editor Russell L. Robinson 

This book describes the many different methods for 
making spin and parity assignments. The newest meth- 
ods and the increasing amount of available nuclear 
data which can be utilized in testing validity of these 
methods are considered. 

April 1966, 463 pp., approx. $8.75 

Nonlinear System Analysis 
by A. Blaquiere 
A Volume of Electrical Science: 
A Series of Monographs and Texts 

Develops basic analytical and topological methods, and 
demonstrates how these methods can be used to pre- 
sent a unified treatment of nonlinear systems. 
June 1966, about 525 pp., approx. $19.00 

Advances in Astronomy 
and Astrophysics 
edited by Zedn6k Kopal 

Advances in Computers 
edited by Franz L. Alt and M. Rubinoff 

Advances in Space Science 
and Technology 
edited by Frederick I. Ordway, III 

Survey of 
Progress in Chemistry 
edited by Arthur F. Scott 

The Theory of Nuclear 
Magnetic Resonance 
by I. V. Aleksandrov 

Optimal Shutdown Control 
of Nuclear Reactors 
by Milton Ash 

Second Edition 

Radiation Dosimetry 
by F. Attix and William Roesch 

Exercises in Mathematics 
by J. Bass 

Electron Dynamics of Diode Regions 
by Charles K. Birdsall and William B. Bridges 

Electron Radiation 
by J. W. Corbett 

Rarefied Gas Dynamics 
edited by J. H. de Leeuw 

Principles of Polography 
by Jaroslav Heyrovsky 

Magnetism: A Treatise on 
Modern Theory and Materials 
edited by George T. Rado and Harry Suhl 

Nonlinear Electron-Wave 
Interaction Phenomena 
by Joseph E. Rowe 

Electrochemical Kinetics 
by K. J. Vetter 

Introduction 
to System Programming 
edited by P. Wegner 

For complete details circle number 13 on reader inquiry card. Please specify title(s). 
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WHY YOU SHOULD 
USE PERKIN-ELMER 
ATOMIC ABSORPTION 
Atomic absorption for the determination 
of metallic elements is today's fastest- 
growing analytical technique. Perkin- 
Elmer, a leader from the beginning, has 
the kind of competence that produced its 
Analytical Methods Book, which gives de- 
tailed guidance for 64 elements and over 
300 analyses. Perkin-Elmer also publishes 
the Atomic Absorption Newsletter, the 
only technical journal devoted to the new 
technique. 

Clearly, such deep analytical experience 
can result in first-class atomic absorption 
equipment. Indeed, Perkin-Elmer's two in- 
struments are designed expressly for the 
special needs of atomic absorption: they 
are not compromises, accessories, or adap- 
tations of equipment originally developed 
for other needs. 

The Model 303 double-beam system 
offers speed, precision and sensi- 
tivity: With built-in 10X scale expansion, 

it is possible to detect very small deviations 
from the stable baseline shown above, left. 
The ability to measure tiny signals pro- 
duces the best possible detection limits. 
With the DCR-1 accessory, the Model 303 
reads out directly in concentration in any 
desired units on a four-digit illuminated 
display. A determination can be completed 
in four seconds. The DCR-1 will also auto- 
matically take and present the average of 
4, 8, or 16 readings of the same sample. 
The Model 290 Reads Directly in Con- 
centration: The most time-consuming por- 
tion of conventional atomic absorption 
analysis is the conversion of linear trans- 
mittance readings to their logarithms, fol- 
lowed by curve plotting. With the 290, all 
this is eliminated. The 5-inch readout scale 
is linear in concentration. 
The Model 290 is a big instrument in a 
small container. A 50-inch optical path has 
been folded into a neat 25-inch package; 
detection limits are therefore equal to or 
better than those of much larger single- 
beam instruments. And the price for the 
complete instrument is only $2900. 

Both instruments can determine over 
60 elements with Perkin-Elmer-built single 
and multi-element hollow-cathode lamps 
and the versatile premix burner. The 
nitrous oxide burner head enables analy- 
sis for Al, Ti, V, Si, the rare earths and 
other refractory elements. The new three- 
slot Boling head, for air-acetylene, does 
not clog with solutions containing 40% 
sugar, 20% lead, or undiluted serum. Yet 
another head provides a short optical path 
to reduce sensitivity and avoid dilutions. 
Free training and literature: Subscrip- 
tions to the Atomic Absorption Newsletter, 
a bi-monthly technical journal, are avail- 
able free on request. A summary of appli- 
cations reprints can be obtained by writ- 
ing for AA322. Instrument users receive 
free training courses in Chicago, Houston, 
Los Angeles, San Francisco, or Norwalk, 
Connecticut. 
For details, including information on spe- 
cific applications, write to the Instrument 
Division, Perkin-Elmer Corporation,723 
Main Avenue, Norwalk, Connecticut. 

PERKIN-ELMER 
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in an inert state. 

It's the LINDE Liquid Nitrogen Refrigerator, 
model LR-35-9. Dependable, nonmechanical 

storage for biological specimens. Nine canisters 
hold up to 1080 ampules (1.2 ml.) or 486 cu. in. 
bulk storage. 

The LR-35 holds specimens as long as 48 days 
at -1 96?C (-1 85?C in the vapor space) 
without adding LN2. 

All-welded stainless steel construction provides 
exceptional durability. Patented LINDE Super 
Insulation holds LN2 loss to a minimum. 

But specimen storage is only one function of 
the LR-35-9. Add a special necktube and freezer 

assembly, and you... 

Now freeze them, too, 
at the proper rate: 
It's converted to the LINDE BF-5 Biological Freezer. 

it cools up to nine 1.2-mi. ampules at selected 
rates from 0.5? C to 7? C/minute. At the same 

time, specimen storage goes on unimpeded. 
Operation is simple. Refrigerant is the cold 

nitrogen gas evolving from LN2 in the 

refrigerator. An O-ring adjusts ampule level 
in the necktube to regulate cooling rate. 

Want to know more about these, or any other 
of the large family of cryogenic products from 
Union Carbide? Fill out the coupon, attach it to 

your letterhead and mail to us. 

CHECK COUPON-CLIP-ATTACH TO BUSINESS LETTERHEAD. 

Dept. SC-42, Linde Division 
Union Carbide Corporation 
270 Park Avenue, New York 10017 

Please send full details on: 

E] LR-35-9 Liquid Nitrogen Refrigerator. (F-1800) 
E BF-5 Biological Freezer. (F-1987) 
Other cryogenic equipment. 
E Please add my name to your mailing list. 

LINDE is a registered trade mark of Union Carbide Corporation. 

CRYOGENIC 
PRODUCTS (?? 



Fast, new 

UV-Visible spectrophotometer 
under $1700 

Coleman demonstrates an excellent instrument for barbiturate 
detection, enzyme analysis and a wide range of additional 

clinical and pharmaceutical applications. 

New Coleman Model 101 Hitachi Spectrophotometer covers 
the range from 220 to 900 ms, where 95% of all analytical 
spectrophotometric data is obtained. Its photometric accuracy 
and stray light characteristics are the equal of instruments 
costing twice as much. 

Then shut the compartment, set 100% T and run three 
determinations in rapid sequence without re-opening the 
sample compartment. Wavelength scale is linear. The digital 
wavelength readout is located right next to the transmittance/ 
absorbance meter. 

Coleman Model 101 will fit handily on your 
workbench. Its largest dimension is only 
16". The monochromator weighs just 28 lbs. 
Call your Coleman distributor. He'll be 
glad to tuck one under his arm and bring 
it in for a demonstration. 

Operation is simple. When you open the sample compartment, 
an interlock mechanism automatically protects the optical 
system. You insert the cell holder, containing reference and 
three sample cells, and adjust for zero without any further 
manipulations. 

And there's no detector switching. This exclusive Hitachi 
dual-range phototube covers the complete UV-Visible range 
of Model 101, eliminates time-consuming stops in the middle 
of an operation. It prevents errors due to faulty tube 
positioning. 

Other interesting features: Accommodates 
four, 5, 10, or 20 mm light path cells, avail- 
able from Coleman; 10 mv recorder output 
jack. Can be purchased three ways: For UV 
work only, for Visible work only, or com- 
plete for full-range operation. 

Send for brochure SB-305 

COLEMAN INSTRUMENTS CORPORATION * MAYWOOD, ILLINOIS 60153 

A SUBSIDIARY OF THE PERKIN-ELMER CORPORATION 
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Think g 

The reasons for thinking micro or 
semi-micro are: space saving, lower 
initial cost, savings on chemicals and 
Ace Mini-Lab, the first and original 
laboratory in miniature! 

Ace Mini-Lab, introduced in 1950, 
is the first especially designed line of 
miniature glassware. Our chemists and 

designers are perfectionists. Each Mini- 
Lab apparatus was tested until it per- 
formed most efficiently. 

Result? Success! Today, Mini-Lab is 

11 Micro! 

enthusiastically accepted in laboratories, 
schools, everywhere! 

Ace Mini-Lab, the most complete line 
of miniature glassware, comes in $ 
14/20, 19/22 and J 18/9 joints; a full 
line of components permits endless 
variations. 

Another first! You can get Mini-Lab 
as self-heating glassware: Ace INSTA- 
THERM! Mini-Lab also comes in stu- 
dent kits with PolyGard interior! Stop 
thinking-do! Send for new Mini-Lab 
and Instatherm brochures. 

ACEE GLASS INCORPORATED 

Vineland,New Jersey 

LOUISVILLE, Ky. SPRINGFIELD, MASS. New Kits! 
PolyGard 
Interior! 
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The Zeromatic II is more than just 
the pH meter with the large, 8.2-inch, 
easy-to-read scale-the convenient 
push-button controls-the high accuracy 
(?0.05 pH) and repeatability (+0.015 
pH)-the rugged, chemical-resistant 
case. 

When you buy a Zeromatic II pH 
Meter-or for that matter, any Beckman 
pH meter-you buy: Sales Engineers to 
assist you on instrument oDeration and 

the selection of accessories and elec- 
trodes... Application Engineers to 
advise you on difficult or unusual appli- 
cations... Service Engineers to provide 
you with periodic maintenance or on- 
the-spot repair... plus, 30 years of 
experience behind every Beckman pH 
meter. 

Why not call your local Beckman 
Sales Office and ask for a demonstra- 
tion of the Zeromatic II? Or reauest 

Data File LpH-466. 
The Zeromatic II offers more- 

because it is more instrument- with 
more to back it up. Let it sell you. 

INSTRUMENTS, INC. 

SCIENTIFIC AND PROCESS 
INSTRUMENTS DIVISION 

FULLERTON, CALIFORNIA * 92634 

INTERNATIONAL SUBSIDIARIES: GENEVA; MUNICH; GLEN. 
anturE C-rn-r! AMn TnVvn- AoDtQ. sAPFTnWNI i nnnnN 



the new Ultrotome III 

Describing our brand-new ultra- 
microtome as the ultimate, the 
acme-the ne plus ultra-strains 
credulity when you know well that 
someday we'll come back to you to 
describe an even better one that 
we've developed. Nevertheless, for 
now and the foreseeable future, 
this new Ultrotome III appears to 
be about as far as anybody can go 
within the practical limits of exist- 
ing technology. 
This new Ultrotome III is our third 
generation instrument. (The second 
generation Ultrotome is still func- 
tioning most effectively in many 
laboratories, is still a superb design, 
and is still available from us.) The 
Ultrotome III however, does things 
that no previous ultramicrotome 

could do. For example, and most 
importantly, it has the widest range 
of cutting speeds (0.1mm/sec. to 
20mm/sec.) of any ultramicrotome 
now on the market. One obvious 
implication of this is that all present 
(as well as future) embedding ma- 
terials will be efficiently sectioned 
by the Ultrotome III. 

A few of the other distinct advan- 
tages of this instrument: improved 
thermal feed characterized by in- 
stant response, broader range and 
better stability; a unique knife-edge 
evaluator; a precise manual macro- 
feed. There are others. The total 
package represents an ultramicro- 
tome with unusual versatility which 
permits the solution of the most 
difficult sectioning problems. All in 

all, the most sophisticated ultra- 
microtome yet developed. 
But your satisfaction with such an 
instrument involves a good bit 
more than your initial purchase of 
it. It embraces the manufacturer's 
willingness to teach your people 
how to use it (we do), his continu- 
ing interest in helping you solve 
problems with it (our internation- 
ally recognized applications labo- 
ratory in Stockholm exists for this 
purpose), and his consistent com- 
mitment to its dependable func- 
tioning (the quality of our Service 
Engineers evokes accolades). In 
sum, we do not leave you to your 
own devices. 
Would you like the entire story? 
Ask us for bulletin 8800S4. 

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

Is this the ne plus ultra ultramicrotome? 

SCIENCE, VOL. 152 140 

I1 



In cofmparison 
mnantli# a live 

j octopus would 
be easier... , 

This environmental chamber "octopus" ranks with our 
all-time toughest heating mantle assignments. Note its 
complexity. It was absolutely essential that every square 
inch of surface be heated uniformly. 

This was accomplished-and more. End result: a 
Glas-Col heating mantle delivering even heat over the 
entire complex surface of the chamber, and controlled 
by only one thermocouple. 

No hot spots, no cold areas. Power needs are far less 
than those of other heating methods. And the mantle is 

Specialists in solving unusual heating prob 

8 APRIL 1966 

easy to apply and remove, like all Glas-Col electric 
heating equipment. 

Meanwhile, in other environmental chamber applica- 
tions, Glas-Col mantles are performing with complete 
reliability-as planned. There isn't a more efficient or 
economical way to heat such equipment-or any equip- 
ment requiring safe, uniform heat. 

Unusual heating problems rate the best solutions-by 
the heating mantle developer, pioneer and leader... 
Glas-Col. Write-tell us your problems. 

lems BLA-l SC 
H EATING MANTLES 

Glas-Col Apparatus Company 
Dept. sc, 711 Hulman Street, Terre Haute, Indiana 
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"POLAROI D"O 

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 57/2?" 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 
142 

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. 

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 conven- 
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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Spirit of 7/6 Gemini Rendezvous 

There is Always a New Frontier 
To Reflect the "Spirit of St. Louis" 

There is a spirit in Mid-America, perhaps centered in 
the people who live and work in St. Louis. The spirit that 
first tamed the west, that spanned the oceans and spawned 
the jet age of aviation is now opening new frontiers in 
man's effort to explore and conquer air and space. 

The vitality of McDonnell in this enterprise is evident 
in the headline-making strides we are taking in spacecraft, 
aircraft, electronics and automation. 

McDonnell Gemini Spacecraft are perfecting space pro- 
cedures that will be followed for decades to come. McDonnell 
Mach 2 Phantoms fly Air Force, Navy and Marine missions 
in Viet Nam. Astronauts and air line pilots train in 
McDonnell simulators, and our automation professionals 
design systems and process data for a diversity of activities 
that extend from off-shore drilling rigs to demand-deposit 
banking and school room scheduling. 

These wide-ranging programs open advancement op- 
portunities for degree-holding scientists, mathematicians, 

engineers, physicists and administrators, whether with or 
without experience. Our 27 year history of growth and 
achievement has shown a year-by-year increase in pro- 
fessional employment levels without any significant dip in 
the upward trend. 

Living in the St. Louis area is gracious, cultural and 
exciting. It is a city on the move in education, in the arts, 
in entertainment, in construction and in sports activity. 

Schools are plentiful, both public and parochial. They 
are not overcrowded. New junior colleges are joining nation- 

ally renowned St. Louis and Washington Universities to 

provide higher education opportunities. 
Our seasonal weather cycles bring average tempera- 

tures of 34? in winter, 77? in summer, just cool and warm 

enough to bring cyclic variety to family living. 
To arrange an interview, please send a resume of your 

educational and job experience with the coupon below. Join 
the McDonnell team... where the Spirit is. 

.-_r ____- IHMCDONNELL _________ 
I Mail This Form To: W. R. Wardle, McDonnell Employment, Dept. ZZ-48, Box 516, St. Louis, Mo. 63166 1 

City & State 

Education: BS- 
Date 

_MS___ 
Date Date 

I Primary Experience Area: _____Present Position: I_ 

I ____Number of Years I would like to receive application form 0 I 

L. ., An Equal Opportunity Employer.. - 1- - -- -- - - 

-- - - 
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The new, improved RC2-B Automatic Superspeed 
Refrigerated Centrifuge now offers many additional 

features in the same functional cabinetry. 

Up to 49,500 x G in Batch Centrifugation 
Up to 48,200 x G with "SZENT-GYORGYI & BLUM" Continuous Flow 
System 

The SORVALL RC2-B is the compact refrigerated centrifuge de- 
signed to do more for smaller cost with greater reliability than 
competitive centrifuges. The new SORVALL designed and built 
high-speed, high-torque motor delivers 49,500 x G with the SM-24 
Rotor and 48,200 x G with the standard 8 x 50 ml SS-34 Rotor. 
Non-modulating electronic speed control maintains complete accu- 
racy of setting regardless of voltage fluctuations. A patented 
Gyro-Action Self-Balancing Direct Drive gives greater tolerance 
of rotor imbalance than any other drive in its range. The RC2-B 
improvements result from continuing design development of 
proven engineering concepts. Learn more about the RC2-B - one 
of the most familiar shapes in the lab. Ask for Bulletin SC-4MFS 

8 APRIL 1966 

(only $2,610) 

^iran Sworvall. Inc. 
NORWALK. CONNECTICUT 06852 
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Research and Clinical 
SAVANT 
STAINLESS STEEL CHANNEL 
FLAT PLATE 
ELECTROPHORESIS 
SYSTEM 
is an economical and time saving method for detail- 
ing large numbers of similar compounds. Recently a 
complete amino acid analysis was performed in an 
hour with a SAVANT SYSTEM using urine directly. A 
comparable method using other types of analyses 
would take at least 24 hours to run and interpret. 
The illustrated amino acid analysis was separated 
at 4000 volts and the sugar mixtures at 2000 volts 
on a SAVANT FP SYSTEM. 
Savant as well as other investigators'research prove 
that bottom cooling alone is efficient when the plate 
is. engineered correctly. Stainless steel channels, 
cast in aluminum provide u.niform and excellent heat 
dissipation across the entire plate. Results are com- 
parable to those achieved in Savant Tanks. 

MODEL FP-22A MODEL HYV-5000 POWER SUPPLY 

CONDITION (AMINO ACIDS) 
BUFFER: pH 1.8 Formic Acetic Acid 
PAPER: 3MM - 10" Wide x 24" Long 
VOLTAGE: 4000 Volts 
CURRENT: Average 120 Milliamperes 
COOLING: 58?F Tap Water at One Gal. Per Min. 
RUNNING TIME: 1 Hour 
INSULATION: 5 Mil Mylar 
PRESSURE: 3/8" Glass Pressure Plate 
The FP-22A is the only plate that accepts sheets 18" 
wide x 24" long and permits visible observation of 
the entire electrophoretic run. 
Savant strongly recommends that each modern labo- 
ratory look into the possibilities of High Voltage 
Electrophoresis with a SAVANT FP SYSTEM. Addi- 
tional information on the FP SYSTEM with a com- 
plete listing of all electrophoresis equipment may be 
obtained by writing for Catalog No. S-321. 

Savant Instruments, Inc. 221 PARK AVENUE/?ICKSVILLE, L/, r NEW YORK / (516) WE//lls 5-8774 
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HOW? WITH THE NEW 
CARY AUTOMATIC SAMPLE CHANGER 

Makes the CARY 15 Spectrophotometer 
even more versatile for life science kinetic 
studies. Measures or compares up to five 
samples quickly, easily, accurately. Sample 
positioning and changing is automatic. 
Eliminates time-consuming adjustments 
and tedious sample handling by the oper- 
ator. Speeds up your research. 

About the CARY 15: It features continuous 
blank compensation. Low stray light 
(0.001o over most of the range) permits 
valid readings up to as high as 4 absorb- 
ance. Accuracy? Excellent. Even at 2.0 
absorbance, photometric accuracy is 0.008 
with 3A resolution. 
The CARY 15 couples scan and chart drive, 
lets you vary scan speed without affecting 
wavelength presentation. Including the 
automatic sample changer, the total cost 
is less than $14,000. 

Equip your lab now with the CARY 15 and 
automatic sample changer. Your best ef- 
forts deserve the best equipment. 
For details, request Data File E603-46. 

C*@ I N YS INSTRUMENTS 

APPLIED PHYSICS CORPORATION 
2724 S. PECK RD., MONROVIA, CALIF. 

UV/VIS/IR/Raman Recording Spectrophotometers 
Manual Spectrophotometers * Spectropolarimeters 

Vibrating Reed Electrometers & Amplifiers 



TWO LIGHT PATHS PLUS TWO 
WAVELENGTHS NOW AVAILABLE 
IN ISCO UV MONITORS 
MODELS UA-2 AND 222 

DUAL-BEAM OPERATION 
OPERATION AT EITHER 254 OR 280 Mp 
Most column effluents can be monitored at 254 mp. However, certain 
proteins and amino acids have maximum absorption at 280 mp; at 254 
mp their absorbance is too weak for adequate sensitivity and too 
dependent on pH for adequate accuracy. Monitoring at either 254 or 
280 mp can now be accomplished by merely flicking a switch on the 
ISCO Models UA-2 and 222 analyzers. 
BASELINE COMPENSATION 
The need for baseline compensation due to gradient elution is 
minimized in instruments which record true linear absorbance. 
However, in cases where the baseline may go off scale, baseline 
compensation is a necessity. This is accomplished by operating both 
flow cells at the same wavelength, either 254 or 280 mp. The solvent 
is monitored before and after it passes through the column and the 
difference in absorbance (log of ratio of % transmittance) is recorded. 

QUALITATIVE ANALYSIS 
If the flow cells are operated at different wavelengths and the 
recorder baseline is set to the middle of the chart, a curve which 
will switch from one side of the base to the other will be generated. 
This technique will produce useful data for qualitative analysis. 

QUANTITATIVE RESULTS IN BOTH 
SINGLE AND DUAL-BEAM UNITS 
ABSORBANCE RECORDING 
All ISCO UV analyzers monitor absorbance (negative logarithm of percent 
transmittance) which is directly proportional to solute concentration; 
the areas under the peaks of an absorbance curve are directly 
proportional to the total dissolved solutes. Although percent trans- 

......... ..181^^^^^^ .mittance can be easily converted to absorbance, percent transmittance 
recordings cannot be integrated to determine total dissolved solutes. 

NARROW BANDWIDTH 
All ultraviolet analyzers operating at 254 mp use a low-pressure 
mercury vapor lamp which produces a spectrum composed of numerous 
discrete emission lines. Although the line at 254 mp has an extremely 
narrow bandwidth (0.6 mp at 0.001 peak intensity) all other analyzers 
also respond to the adjacent spectral lines which results in an operational 
bandwidth spread. ISCO single and dual-beam analyzers utilize a 
patented fluorescence filter system which eliminates all other major 
spectral lines. Beer's absorbance law holds only for monochromatic 
light; ISCO makes the only low-cost optical system which will always 
produce quantitative results with solutions conforming to this law. 

AUTOMATIC FRACTION 
COLLECTOR ACTUATION 
The Model UA-2 will actuate an associated fraction collector at the 
beginning and end of each UV-absorbance peak, depositing each 
UV-absorbing fraction in a separate collecting tube. 

U.-Mflfll^lLOW PRICE 
__?^^^^^^^^^^^^^^H ISCO absorbance monitoring, narrow bandwidth analyzers are priced 

at $650.00 and $845.00 for single beam units operating 
_~ ~ _ at 254 mp and $955.00 and $1,150.00 for dual-beam 

_1 - E1 E units operating at both 254 and 280 mp. 

Send for brochure UA17D. 
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approaching the ultimate in versatility 
The new Nikon M can be relied upon to deal with the most exacting demands arising in 
industrial, biological and medical research. Its capabilities are almost limitless, embrac- 
ing every, aspect of reflected- and transmitted-light microscopy, bright-field, dark-field, 
phase-contrast, interference-phase, fluorescence, and photomicrographic techniques. 

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

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

Nikon M Inverte 

even more important is the quality of perform- 
ance the Nikon M brings to these applications 
- the ruggedness and stability of its design, 
the precise responsiveness of its controls, and 
the noticeable superiority of its optics. Inquir- 
ies regarding special applications are invited; 
Demonstrations arranged. For complete de- 
tails, write to NIKON Instrument Division, 
623 Stewart Ave., Garden City, N.Y., 11533 
Subsidiary of Ehrenreich Photo-Optical Indus- 
tries, Inc. In Canada: Anglophoto Ltd., In- 

strument Div., Rexdale, Ont. 
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The PAR WAVEFORM EDUCTOR ex- 
tracts repetitive waveforms or tran- 
sients from noise. 
Experimental information in the form 
of repetitive waveforms can best be 
extracted from noisy signal channels 
by obtaining the cross-correlation 
function of the waveform-plus-noise 
with a train of delta-functions having 
the same repetition rate. The cross- 
correlation function will be the wave- 
form of interest, noise having aver- 
aged to zero. Approximations of this 
operation may be performed digitally, 
but generally there are drawbacks in 
time efficiency, speed, and expense. 
The PAR TDH-9 WAVEFORM EDUC- 
TOR is an analog averaging instrument 
having one hundred channels of ca- 
pacitor memory. The cross-correlation 
approximation is obtained by dividing 
that part of the input waveform of in- 
terest into one hundred segments. 
These are switched sequentially and 
synchronously through a resistor to 
the memory capacitors where the av- 
erage is obtained and stored. The in- 
formation in the memory bank is con- 
tinuously observable on a monitor 
scope and the average can finally be 
photographed or read out on an X-Y 
or strip-chart recorder. The TDH-9 
has the advantages of speed, effi- 
ciency, and low price. 

SPECIFICATIONS 

Resolution: 100 channels. Output 
smoothing provides continuous output 
waveform rather than "stairstep." 

Sween Duration: Continuously adjust- 
able from 100 /S to 11 Sec in five 
ranges. (Dwell time/channel: 1 AS to 
110 mS.) 
Characteristic Time Constants: 5 Sec 
to 100 Sec in 1-2-5 sequence. The 
characteristic time constant is that 
time constant with which the output 
waveform responds to changes in the 
input waveform. Because the stored 
waveform is held during the time be- 
tween sweeps, the observed time con- 
stant can be larger than the setting of 
the Characteristic Time Constant 
Switch. 

Sweep Delay: A delay of 10 uS to 11 
Sec can be inserted between receipt 
of trigger pulse and initiation of 
sweep. 

Output: Full scale is +10 volts, cap- 
able of driving oscilloscopes, X-Y re- 
corders, and strip chart recorders. 
Readout can be as slow as 100 Sec 
(dwell time/channel 1 Sec). 

Dynamic Range: Noise and interfer- 
ence five times the full-scale input 
will not cause overload. Output noise 

with shorted input for most combina- 
tions of Sweep Duration and Charac- 
teristic Time Constant is below 0.2% 
of full scale. 
Power: 105-125 or 210-250 volts AC, 50- 
60 Hz; 25 watts. 
Price: $4200.00 Request Bulletin 126. 

100 10 100 I 10 
S m mS mS mS SEC. SEC 

NUMBER OF SWEEPS AVERAGED 
AND VOLTAGE SIGNAL-TO-NOISE RATIO IMPROVEMENT 
AS A FUNCTION OF CHARACTERISTIC TIME CONSTANT 

AND SWEEP DURATION 

\Y\PRINCETON 
\\A\ APPLIED RESEARCH CORP. 

\\ \ Dept. G. 
\ \', \ Box 565, Princeton, N. J., Tel. (609) 799-1222 , 
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It's called the new Beckman E-3 
Glass Electrode. It provides multi-pur- 
pose pH, measurement. It offers wide 
temperature tpplication in the 0-100?.C 
range. It measures accurately over the 
entire 0 to 14 pH scale with low sodium 
error. It maintains high sensitivity to the 
sample in the presence of- corrosive 
action. 

For accurate pH sensing under almost 
any condition and the latest in electrode 
technology, look to the recognized leader 
in pH ... Beckman. 

For additional information on the new 
E-3 Glass Electrode, or other Beckman 
electrodes, contact your local Beckman 
Sales Office. Or write for Data File 
LpH-466-15. 
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Conservation of What? 

I heartily agree with P. T. Flawn 

("Geology and the new conservation 
movement," 28 Jan., p. 409) that the 
absence of geologists from today's con- 
servation groups is -unfortunate. it is 
also unfortunate that the training of 

geologists, foresters, wildlife biologists, 
and others who can contribute to con- 
servation is usually deficient in the 
humanities and the social sciences.... 
The conservation movement is severely 
handicapped by a shortage of men of 
broad vision. 

Flawn criticizes "preservationists" 
as being unrealistically "opposed to 
change." But preservation of noneco- 
nomic values has its place along with 
sensible exploitation of natural re- 
sources. It is shortsighted to say, as 
Flawn does, "The preservation of an 
old building simply as an architectural 
and historical monument in the midst 
of a growing city where there is great 
demand for space can hardly be justi- 
fied unless the -building can be con- 
verted to serve a useful purpose as well 
as being a monument. This is multiple 
use." In this sweeping statement, the 
University of Texas professor says, in 
effect, that the Alamo in San Antonio 
is useless, that it should either be de- 
stroyed or converted into-for exam- 
ple-a shopping center. Can a dollar 
value be placed on the Alamo? It is 
a priceless shrine to patriots who died 
for the sake of Texas liberty. Texans 
unborn deserve the opportunity to visit 
the Alamo. As a citizen of Illinois, I 
would gladly pay taxes to preserve the 
Alamo. Illinois has some old buildings, 
too. How much is the Lincoln home 
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for the sake of Texas liberty. Texans 
unborn deserve the opportunity to visit 
the Alamo. As a citizen of Illinois, I 
would gladly pay taxes to preserve the 
Alamo. Illinois has some old buildings, 
too. How much is the Lincoln home 
in Springfield worth? The house is near 
the state capitol, and the site would 
be desirable for an office or an apart- 
-ment building. Would its destruction 
be progress? Would the destruction of 
the Acropolis in Athens and the con- 
struction of a hotel on its site be 
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progress? How about Mount Vernon 
as the site of a sewage treatment plant, 
and Independence Hall as an office 
building? Wouldn't historians and archi- 
tects be better qualified than geologists 
or economists to judge the importance 
of such buildings and sites? 

Flawn continiues, "Likewise, preser- 
vation of a potential rock-quarry site 
as a woodland glade constitutes elimi- 
nation of a valuable mineral. resource 
and costs society a substantial amount 
of lost tax revenues and lost payroll." 
But doesn't the value of the glade de- 
pend also on its botanical and eco- 
logical significance? Who is better 
qualified to judge the importance of a 
particular woodland glade, petroleum 
geologists or a team of plant ecolo- 
gists, plant taxonomists, landscape arch- 
itects, and park planners? Gravel pits 
are needed, but so are woodland glades, 
especially near centers 'of population. 
Certainly the redwoods of California 
could be eliminated to someone's 
profit. Grand Canyon can be converted 
to Grand Lake and enhance the real 
estate market in Centr-al Arizona .... 

The starving and impoverished, to 
be sure, can have little interest in es- 
thetics. In conservation, as in other 
large problems, there are no short cuts 
to wisdom. We need master plannino 
for resource use on the international 
as well as a local scale. But man's 
future does not rest upon economic 
expediency alone. We need to define 
and practice what the late Aldo Leo- 
pold referred to as the land ethic. 
Both tangible and intangible values must 
be considered. Why shouldn't we be 
willing to pay a price for the preser- 
vation of beauty, of flora, fauna, and 

geological wonders, and of reminders 
of history, all of which enrich the 
quality of man's existence? 

H. E. WEAVER 
Departalent of Recreation and 

Mutnicipal Park Adnministration, 
University of Illinois, Chamapaign 
61 822 

. . . Flawn picks a questionable ex- 
ample to illustrate what he refers to 
as "the mtltiple-use concept." Discuss- 
ing the choice between preservation 
of a woodland glade and operation 
of a rock quarry, he writes: "In line 
with the multiple-use concept, the rock 
could be quarried over the economic 
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life of the deposit and thereafter the 
area could be landscaped and restored 
for other uses." What he proposes is 
not multiple use; it is one kind of use 
followed by another kind of use, and 
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There are at least 16 UV monitors already available 
(and one of them is even ours). 

Whatever possessed us to develop number 17? 

Unbounded optimism. That, and the 
rather firm conviction that it was now 
time for a first-rate, fully quantitative 
flow analyzer for monitoring UV ab- 
sorption at either 254 or 280 my. 
This new analyzer, the Uvicord II, is 
now available as a particularly useful 
tool for continuous measurement of 
the UV absorption of electrophoretic 
or chromatographic effluents contain- 
ing fractions which absorb at 254 or 
280 m/,. And it is especially suited for 
cold room use because: (1) the light 
source compartment is insulated and 
has its own built-in heating coil, and 
(2) the control unit and/or recorder 
can be physically separated from the 
detector unit, thanks to a very long 
cable. (One of several advantages of 
a separate recorder.) 
The primary source of the 254 m/u in 
the Uvicord II is a stable, long-lived, 
low-pressure mercury lamp. But then 
getting the desired 280 m,u was quite 

another matter and proved to be 
somewhat of a strain on the afore- 
mentioned unbounded optimism. The 
eventual elegant exclusive solution: 
the 254 m,u from the mercury lamp is 
used to excite a transparent rod which 
has been specially activated to fluo- 
resce strongly. This rod then emits UV 
in a relatively narrow peak with a 
maximum at 280 m,u. Unwanted radia- 
tion is eliminated by using black glass 
and selective interference filters. This 
latter interference filter was also de- 
veloped by us and provides unique 
assurance of getting the essentially 
monochromatic light needed for 
quantitative measurements. 
What is the possibility of harming UV- 
sensitive materials with the Uvicord 
11? It's unlikely. The maximum UV 
dose to which a sample can be ex- 
posed is a negligible 10-11 Einstein/ 
min, equivalent to 0.09 /W. 
Then we should probably also tell you 

that this instrument has a well-de- 
signed detector unit, that the very 
small measuring cells have good flow 
properties and are easy to get to, and 
that the circuitry is simple, straight- 
forward and dependable. All true. Or, 
that the Uvicord II is compatible with 
our entire line of chromatographic 
devices, fraction collectors, and re- 
corders. The Uvicord II takes its place 
comfortably in our complete systems 
(whose individual units are all LKB- 
designed and built), or, alternatively, 
can perform as a versatile UV analyzer 
when coupled to other equipment. 
Incidentally, the Uvicord II follows the 
Uvicord I but doesn't necessarily dis- 
place it. You might keep the Uvicord I 
in mind if your need is solely for 254 
m,u; it's still very viable. 
(So now there are at least 17 UV moni- 
tors, and two of them are ours.) For 
complete specifications on the 
Uvicord II, ask for bulletin 8300S4. 

I 
~ LKB INSTRUMENTS, INC., 12221 Parklawn Drive, Rockville, Maryland 20852 

~__ ---- 1 ILKB-PRODUKTER AB, P.O. Box 76, Stockholm-Bromma 1, Sweden 
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The toughest 
UV cell customer 
in the world! 

The toughest 
UV cell customer 
in the world! 

Is the path length within 0.5% of 
that specified? Are optical surfaces flat 
to 0.00006 inch? Are all surfaces of un- 
blemished quality? Has this cell been 
checked by a Beckman DU? Spectro- 

photometer to guarantee its specified 
transmittance? 

If the answer to these questions is 
"yes," we might make a sale to our 
toughest customer - our own quality 
control specialist. And once he's bought 
a cell, you can be assured that the cell 
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you'll receive a high quality UV cell 
that will enhance the performance and 
reliability of your UV spectrophoto- 
meter. Our toughest customer will see 
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Ask your Beckman Sales Engineer 
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or write for Data File LUV-366-10. 
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in the process the original woodland 
glade would be destroyed. 

The criticism may seem carping and 

picayunish, but it has a most serious 

purpose. In this hypothetical case, as in 
most actual cases, a selection must be 
made from among conflicting uses. By 
no stretching of the imagination can 
the choice of one at the expense of 
others be made to constitute "multiple" 
use. The so-called "preservationist" 
point of view rests pretty strongly on 
this basic fact. Supporters of the mul- 

tiple-use idea promise something for 

everyone; "preservationists" are only 
too well aware that this is an impossible 
goal. 

CHESTER B. BEATY 

Department of Geography, 
University of Montana, Missoula 
59801 

. . . While on some points Flawn 

questions the continued serviceability 
of our private-property system, he 
seems to me too orthodox in uncriti- 

cally accepting much of the economic 

mythology of valuation and growth. 
For example, the objection to "lock- 

ing up" space in the face of economic 
demand by preserving an old building 
(it is easy to stretch this outlook to 
local parks, bird sanctuaries, and the 
like), and the complaint about "lost 
tax revenues and lost payroll," should 
be extended to the speculative holding 
of land, which keeps much more 

acreage out of use. And in an age 
when a single 4- by 6-foot Rembrandt 
seems worth $2,300,000 to the trustees 
of an art museum (all of them hard- 
headed businessmen), who is to say 
how much we can or cannot afford 
for open space? 

Flawn says, "Although conservation 
is frequently defined as effecting a har- 

mony or balance between man and his 
environment, such a goal can never 
be achieved in an industrial environ- 
ment...." I challenge this notion. Our 

consumption of raw materials, as Flawn 

recognizes, need not disfigure the land- 

scape. Government can, without as- 

suming "complete authority" in plan- 
ning, foster better use of the land 
than our "accidental century" (see 
Michael Harrington's 1965 book of the 
same name) has so far produced. The 
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government's role is to set limits. The 

mining of Texas of oyster-shell reefs 
which Flawn describes is an excellent 

example of why more far-sighted pol- 
icy by industry, the states, and the 
federal government is needed. The uses 
to which the shell is now being put- 
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chemicals, aggregate, and road base- 
are all lower uses; the highest use, 
now being disregarded, is biological 
productivity. These shallow Gulf Coast 
bays are indispensable as producers of 

shrimp, finfish, and shellfish; great 
colonies of colorful birds depend on 
them; and these resources, whether la- 
beled business, sport, tourism, or 
pleasure, are worth more to society in 
the long run than whatever return the 

liquidation of the shell banks is bring- 
ing to a few politicians and a small 
segment of the industry. If the dredges 
are allowed to finish excavating, these 
bays will become sterile sinks, because 
deep water is relatively unproductive. 
The tragedy of shortsightedness is that 
we could have both kinds of products 
from the bays; not, however, if the cost 
of mammoth dredges has to be amor- 
tized within a few months! 

ROLAND C. CLEMENT 

National Audubon Society, 
1130 Fifth Avenue, New York 10028 

. A major obstacle to conservation 
is the lack of understanding by the 
general public and by political lead- 
ers of the nature of economic growth. 
It is generally assumed that economic 
growth is always good and that a de- 
creasing rate of growth is bad .... 
Progress is measured largely by the 
rate at which physical goods increase. 
This assumption may have been valid 
in the past for the major industrial na- 
tions, and may still be valid for the 

underdeveloped nations. But it needs 
more careful scrutiny in the .light of 
what we know about the nature of the 

growth process. ... If we blindly in- 
sist upon maintaining a constant rate 
of economic growth and use of nat- 
ural resources on the present basis, 
we practically guarantee an "explosive" 
situation. Not only does a constant 
rate of growth of production entail 

consumption of raw materials and en- 

ergy at an explosive rate, but along 
with that go production of pollutants 
and other adverse alterations of the en- 
vironment at explosive rates. The sit- 
uation is even worse if population also 

grows explosively-that is, at a con- 
stant rate. 

Thus, in a broad sense conservation 

implies reexamination of some long- 
cherished goals and values of our so- 
ciety. Some activities, such as produc- 
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ing and riding in two-ton cars, are 

enormously wasteful of probably ir- 

replaceable raw materials and energy. 
Other activities, such as reading books, 
watching plays, dancing, art, music, en- 
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tail very small use of matter and 
energy. Perhaps we should begin to des- 
ignate a conservation index for vari- 
ous activities-high indices for activi- 
ties that imply little use of resources, 
and low indices for those that are 
wasteful of matter and energy. In- 
creased efficiency of production and 
use will help, obviously, but we must 
also begin to encourage participation 
by consumers in those activities that 
have a high conservation index. Cer- 
tain economic activities-production of 
food, water, and shelter-should, ob- 
viously, have high priorities. War and 
production for war are, of course, the 
most wasteful of all activities, since 
they consume raw materials and ener- 
gy without any basic contribution to 
human welfare. . . . Some may be- 
lieve, as a matter of faith, that scien- 
tists can solve any problems that arise, 
so long as they are given enough money. 
Many scientists are becoming increas- 
ingly uncertain that they can fill the 
bill. The world is finite and its re- 
sources are finite. 

HY RUCHLIS 
160 Parkside Avenue, 
Brooklyn, New York 11226 
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. I commend Flawn for present- 
ing many important conservation ideas 
in his addresses before organizations 
made up of individuals who may have 
relatively little understanding of the 
concepts. But he errs in saying that the 
rape of the Appalachian coal fields, 
which conservationists criticize today, 
all took place 50 years ago. Conserva- 
tionists are rightly protesting the very 
recent forms of exploitation based on 
the use of large, modern earth-moving 
equipment. 

I would like to point out a few ways 
that geologists might actually aid in 
conservation of man's environment. 
Our profession can and should point 
out the lack of judgment often ex- 
hibited by state and federal agencies 
in locating and building dams on sites 
chosen for political motives. We should 
advise on proper watershed manage- 
ment as a means of permanent flood 
control that would eliminate depend- 
ence on temporary check-dams and res- 
ervoirs. Local, state, and federal plan- 
ning agencies are badly in need of sci- 
entific advice on land use, and geolo- 
gists can make a major contribution 
to this. They can counsel against ex- 
tensive construction on unstable sub- 
strates or areas subject to rare but dev- 
astating flooding. Existing forest prac- 
tices, carried out without regard for 
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These are just a few of the current 
applications of Raytheon's LG12 
1-Watt CWArgon Ion Laser, which 
produces a minimum of six lines 
in the blue-green spectrum. 

Among others: as a light source 
for the measurement of turbu- 
lence effects, and in the develop- 
ment of photo exposing processes. 
Additional applications-such as 
optical data processing-are be- 
ing investigated. 

Total output of the LG12 Laser 
is one watt CW in a diffraction- 
limited uniphase coherent spheri- 
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cal wavefront in the TEMoo mode. 
The LG12 is available for delivery 
in just 60 days. 

Raytheon's Laser Advanced De- 
velopment Center offers a wide 
variety of gas and solid state 
lasers-in standard and special 
models-and components. 

For complete information on 
Raytheon lasers, please write or 
call Raytheon Company, Special 
Microwave Devices Operation, 
Laser Advanced Development 
Center, 130 Second Ave., Waltham, 
Mass. 02154, Tel. (617) 899-8080. 
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When you specify Du Pont Reagents you 
can be sure of the highest quality as well 
as fast, dependable service. Here's why: 

Quality -Du Pont Reagents undergo twenty- 
three rigid quality checks to meet Du Pont's 
own strict standards as well as those of the 
ACS. And, over 65 years experience in man- 
ufacturing reagents has enabled Du Pont 
to identify and minimize sources of con- 
tamination... assuring your Du Pont Re- 
agents Distributor and you of the highest 
possible quality and uniformity. 

Service -There are over 160 DuPont Reagents 
distributor locations across the country to 
assure you of fast delivery and depend- 
able service... whether it be for 1 or 5 pint 
bottles or 6%/ or 13 gallon carboys. Since 
Du Pont pioneered many of the feat,ures for 
safety and convenience in reagents han- 
dling, you get them automatically with 
Du Pont Reagents. In addition, your Du Pont 
Reagents Distributor will provide you with 
useful laboratory reference aids... and, in 
many cases, he is also a source of other 
Du Pont quality chemicals. 

The next time you need reagents, contact 
your nearest Du Pont Distributor-he's as 
close as your phone-and specify "Du Pont" 
Reagents. 

You Can Dependon Du Pont Reagents... 
for Quality, Service and Safety Features 
NITRIC ACID GLACIAL ACETIC ACID 
SULFURIC ACID AMMONIUM 
HYDROCHLORIC HYDROXIDE 
ACID FORMIC ACID 90%0 

Du Pont Co., Room 3314A 
I Wilmington, Delaware 19898 

I Send O name of nearest Distributor 
I D Du Pont Reagents Catalog Sheet a pricesI 
I I I Name I 
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the long-term effects of soil-cover de- 
struction and concomitant flooding, 
are seriously in need of revision in the 
state of California and other areas; 
geological opinions and facts are 
needed to help formulate effective leg- 
islation. In short, the geologist should 
have the ability to see the temporal 
position of mankind and his fellow 
organisms in the total environment of 
the surface of this planet, and he, 
above all, should advise his fellow men 
of their role in this evolving, dy- 
namic interplay. 

I am pleased to learn that the theme 
of the AAAS meeting in Washington 
this year will be conservation. Before 
that meeting, let us at least try to 
agree on a definition of that term. 

ROBERT R. CURRY 

Department of Geology and Geophysics, 
University of California, Berkeley 

Flawn has done a service both to 

geologists and to conservation in point- 
ing out that "geologists are conspicuous 
by their absence from today's natural- 
resource planning groups, local, state, 
and federal . . . [perhaps because] 
geologists are regarded in government 
circles as champions of the mineral in- 

dustry, rather than as conservationists." 
The same could be said of mining and 
petroleum engineers, probably because, 
as Flawn notes, "There is a disturbing 
aspect of the new conservation move- 
ment in that the extractive industries 
and the mineral industries in particular 
are regarded as rapacious despoilers and 
looters of the nation's resources." The 
use of this vituperative vocabulary to 
disparage the development of resources 
by American private enterprise for the 
use of the American people, and there- 
by to promote government control, has 
been going on for a long time. The 
intention to use the conservation move- 
ment to bring about what most dic- 
tionaries call socialism was clearly stat- 
ed in Gifford Pinchot's article "Breaking 
new ground," published some 40 years 
after the famous 1908 White House 
Conference on Conservation (and re- 
printed as "What it all means" in Read- 
ings in Resource Management and Con- 
servation, I. Burton and R. W. Kates, 
Eds., Univ. of Chicago Press, 1965). 
Pinchot said: "Conservation is the ap- 
plication of common sense to the com- 
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geologists are regarded in government 
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Pinchot said: "Conservation is the ap- 
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mon problems for the common good. 
Since its objective is the ownership, 
control, development, processing, dis- 
tribution, and use [emphasis mine] of 
natural resources for the benefit of the 
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people, it is by its very nature the an- 
tithesis of monopoly." Many sound and 
sincere conservationists, including geol- 
ogists and engineers, want no part 
of the scheme to use the conserva- 
tion movement to socialize natural 
resources. 

Geologists and engineers have done 
a spectacularly effective job, without 
publicity in conservation literature. It 
is no coincidence that there have been 
adequate oil and other mineral supplies 
for the 20th-century wars and for the 
maintenance of the economy in the 
meanwhile. It has been due to the 
operation of the scientific, engineering, 
executive, and technological talents and 
skills of the most capable discovery 
and development personnel in the world 
-almost all in private industry. Trans- 
fer of access to undiscovered mineral 
resources from this capable body to 
"resource managers" or government 
agencies by wholesale segregation of 
land under the mining and leasing laws 
could be a national catastrophe. 

The Multiple Use Act (Public Law 
88-607, 19 Sept. 1964) might be in- 
terpreted to do just that. Parts of sec- 
tion 1 provide for the Secretary of the 
Interior to determine which lands "shall 
be retained . . . in Federal ownership 
and managed for . . . mineral produc- 
tion." Section 4 provides that classifica- 
tion for retention "shall have the ef- 
fect of segregating such land from . .. 
disposal under . . . the mining and 
mineral leasing laws . .." The Mul- 
tiple Use Act is temporary, enacted 
"pending the implementation of rec- 
ommendations to be made by the Pub- 
lic Land Law Review Commission." 
Flawn's alert regarding the absence of 
mineral exploration and development 
experts from high conservation coun- 
cils is most timely. The portents of 
government management are indeed 
ominous. Geologists, engineers, and 
everybody else, including the Public 
Land Law Review Commission, need 
to be aware of this potential for nulli- 
fying the most successful land policy 
in all history. 

WILLIAM W. PORTER II 
244 South Gramercy Place, 
Los Angeles 4, California 
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I am a physicist with the usual sort 
of background in mathematics and am 
teaching mathematics to high school 
students. It has been my observation 
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that to many high school and begin- 
ning college students, too intelligent to 
be ignored, "pure mathematics is to 
applied mathematics as crossword puz- 
zles are to literature." These potential 
users of mathematics need to see math- 
ematics work, in order to appreciate 
it and be excited by it. 

In group theory and in linear alge- 
bra, which are now beginning to come 
into high school math, and particularly 
in the teaching of matrices, I have been 
able to find very few significant appli- 
cations which do not require extensive 
training in other disciplines in order 
to be understood. One tells the student 
that matrices, for example, are indis- 
pensible in many fields in order to 
avoid a quagmire of symbols. Can this 
be demonstrated in applications that 
are reasonably easy to understand? 

I should be grateful for suggestions 
in whatever field of application, show- 
ing the significance and use of change 
of basis, matrices, linear transforma- 
tions, and group theory. Details, please. 

R. K. JARVIS 
Groton School, 
Groton, Massachusetts 

AAAS Election System 

The news (18 Feb., p. 843) that the 
Council of AAAS defeated a constitu- 
tional amendment which would have 
given all Fellows the privilege of elect- 
ing officers of the association will sure- 
ly be greeted by many with surprise 
and disappointment. It has sometimes 
been claimed that the association is a 
democratic organization, but terms must 
be carefully scrutinized when it is real- 
ized that the members of -the council, 
who now retain all elective power in 
addition to their legislative power, are 
usually appointed. 

It is a remarkable feature of the con- 
temporary scene that in a country 
whose institutions offer many notable 
examples of democracy, the one scien- 
tific organization which seemingly has 
the potentiality of becoming an authen- 
tic representative of American science, 
by the criterion of popular election by 
a qualified constituency, chooses to re- 
ject that opportunity. If we knew the 
reasons for this action, we might have 
significant clues to the contemporary 
scientist's approach to the problems of 
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Why buy a new 

Esterline Angus 
Servo Recorder 

instead of 

brand A, B, C or D? 

for 12 good reasons* 

X's indicate standard Esterline Brands (names available on request) 

features at no extra cost Angus A B C D 

List price, $975 or lower X X 

Solid state amplifier X X 

50,000 ohm off balance input impedance 
or better X 

Response as fast as 1/2 second even at a 
1 MV range X 

Accuracy ? 1/% span or + 31/2 microvolts X X 

Dead band 0.1% of span or less X X X 

Stray rejection: longitudinal 60 cycle AC, 
1,000 times span or 120 volts X X 

Permanently sealed slidewire requires 
no cleaning X 

5 chart speeds 1 X 

Chart tear off X X 

Tilt writing platen X 

Pen lifter X 

Discover additional reasons for buying Esterline Angus Single and Two- Esterline Angus Instrument Company, Inc. 
channel Wide Chart (10") Servo Recorders. Write for Series "E" Catalog. Box 24000L ? Indianapolis, Indiana 46224 

Excellence in 
instrumentation for 

over 60 years 3 _ 
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Peaceful Uses of the Earth's Atmosphere 
An experiment for observing the world's weather-continuously, 

in three dimensions, all over the globe-has recently been proposed 
in a report of a National Academy of Sciences panel headed by Jule 

Charney of M.I.T.* The development of such a system, for experi- 
mental and operational purposes, is now being vigorously explored 
by the Environmental Science Services Administration and the World 

Meteorological Organization. The system is to be called the World 
Weather Watch. Charney and his associates are cautiously opiti- 
mistic that, given adequate worldwide data and improved computers, 
weather forecasting can be upgraded in quality and extended in 

range. They envision 2-week forecasts of the accuracy now possible 
for 2- to 3-day predictions. The report gives substance to an old and 
shining dream of John von Neumann, who saw in applications to 
the atmosphere the full justification of the science of modern 
computers. 

There are three critical elements needed to satisfy the dream: (i) 
repeated global weather observations at various atmospheric levels; 
(ii) a fast, worldwide, high-capacity communication system; and (iii) 
a computer of enormous capacity and great speed, containing an 

adequately realistic "numerical model" of the atmosphere. Some of 
the more modest components are already being tested. 

There would be enormous rewards from even a few months of 
pilot operation of such a global weather system. It would almost 
surely bring progress toward more accurate, longer-range forecasting 
and toward understanding the interactions of atmospheric motions 
and processes on many scales. With such high stakes, an IGY-like 
international effort is clearly justified. 

But there is a dimension to the World Weather Watch that is far 
more sweeping in potential. It is also far more speculative, and it is 
only vaguely hinted at in the report. With the World Weather Watch 
data, and with an adequate computer and a global mathematical 
model, a vast array of experiments on weather and climate modifica- 
tion can be "performed" by numerical computation rather than in 
nature. The beneficial consequences can be evaluated and compared 
to the expected costs. The full effect and the potential hazards can 
be determined without risk to life and property. For example, a 
dam can be "built" across the Bering Strait for an infinitesimal 
fraction of its real-life cost, and we can evaluate its effect on the 
Kamchatka or Canada wheat-growing season without actually taking 
the risk of unforeseen adverse effect, or of no effect at all. We can 
model a megalopolis and its atmospheric cesspool, examine the 
extent to which it acts as an inadvertent weather modifier, then 
"clean up" the atmosphere and see the difference. We can do this 
without taxes, political strife, vast engineering expense-in a com- 
puter. 

Weather and climate modification, if achieved, will surely have 
effects that transcend international boundaries. For this reason, re- 
search on them should be conducted under international auspices. 
When we come to understand the extent of public benefit or hazard 
involved, the nations of the world will then be in a far better position 
to exploit or control both. Global weather modification is, in potential 
for benefit or destruction, the analog of atomic energy; if we can 
develop it under cooperative international sponsorship and with partic- 
ipation of scientists of many nations, then perhaps we can guarantee 
that it will be used solely under international sanction and exclusively 
for beneficial, peaceful uses. No lesser goal should guide our nation's 
participation in the World Weather Watch.-WALTER ORR ROBERTS, 
Director, National Center for Atmospheric Research, Boulder, 
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SOLVENTS 

LiKE SPECTROQUALiTY, CHROMATOQUALITY, 

:RITER1OQUALITY, DEUTEROQUALITY AND PESTICIDEQUALITYP 

We don't know. Maybe it's too much trouble for the profit potential. Maybe our competitors prefer to excel in other spe- 
cialties. Whatever the reason, nobody does make solvent lines that are as complete or that match the standards of those 

named above. Special grade solvents is one field where MC&B is better than anyone else. * And, since all MC&B solvents 

are immediately available from your friendly neighborhood MC&B distributor-who cares why nobody else makes them ? 

Norwood, Ohio, E. Rutherford, N. J., Los Angeles 
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How to break up 
a crowd of 
bacilli. 
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Ultrasonic cell disruption of micro-organisms, emulsification 
and acceleration of chemical reactions are easy and 
inexpensive since Blackstone came up with the U-20. 

The Blackstone U-20 ultrasonic cell disrupter is a highly flexible 
unit designed for routine processing of cell suspensions, chemi- 
cals and solutions common to research in biochemistry, biology, 
cytology and related fields. 

Continuous or Batch Processing: Inlet and outlet ports en- 
able continuous processing of larger samples. Outlet ports are 
'"capped" for batch processing requirements. 
Superior Performance: Laboratory tests show that employing 
a 70 ml. volume of a 20 % suspension of Escherichia coli, 98 % 
disruption was achieved in 12 minutes with no loss of activity 
of enzyme Beta Galactosidase. 
0 to 100% Power Control: Since each organism, percentage 
of suspension and desired percentage of disruption may re- 
quire a different intensity, complete power control allows com- 
plete flexibility in processing individual samples. 
Pre-Set Tuning: Pre-tuned at the factory, slight manual ad- 
justment will tune the system for just about any required sample 
load up to 240 ml. (Recommended load is from 45 to 70 ml.) 
Compact Construction: 51/8" x 51/s" x 12" long housing; 
15/s" x 11/2" x 7" long chamber. Chamber may be removed 
from housing for autoclaving. 
Integral Cooling Coil: Built into the cover, it runs the entire 
length of the chamber, allowing temperature maintenance at a 
constant 5?C. during processing. 

A great variety of conditions may be encountered in con- 
tinuous cell disruption. A brief description of your research 
problem will help us in recommending your use of the U-20 
equipment. Write to: 

BLACKSTONE ULTRASONICS, INC. 
600 Howard St. * Sheffield, Pa. 

or 
Contact your Laboratory Supply Distributor-Fisher Scientific 

Co., E. H. Sargent & Co., Van Waters & Rogers, Inc. 
8 APRIL 1966 
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II 

We offer refrigerated baths and circulators 
for lower operating temperatures (to -125?C), 
better control accuracies (to ?+0.020C), 
and higher cooling capacities than any other 
manufacturer. Also, a complete line of less 
sophisticated table model units for routine 
tempering or heat-removal applications. 
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were similarly prepared. After 4 days, 
precipitates were found in capillaries 
containing the fraction from glial cells 
but not in tubes containing the neu- 
ron fraction. 

Using fluorescent-antibody technique 
with frozen cell samples, Hyden found 
S100 localized in the nuclei of glial 
cells and in scattered spots of the mem- 
brane system. By this means he also 
found S100 in the nuclei of nerve 
cells. Because the nucleus amounts to 
only about 3.5 percent of the mass of 
this nerve cell, nuclear concentration of 
S100 did not show up in precipitation 
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Does S100 move from glial 
to the nuclei of nerve cells? 
this unidentified protein might 
inducer substance (1). 
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Acetylcholine Esterase Studied 

Some workers have reported that 

norepinephrine is a transmitter in the 
reticular formation of the brain stem. 
Others have reported that acetylcholine 
is the transmitter in reticular pathways. 
Most of these reports have come from 
electrophysiologists; few biochemical 
studies have been made. 

Rudi Pavlin, Ljubljana University, 
Yugoslavia, told the symposium that 
he used a new magnetic microdiver 

technique (2) to study choline esterase 
activity in single nerve cells and in 
clumps of glial cells dissected from 
reticular nuclei of rat. The dissection 
was made according to the method of 
Hyden, with whom Pavlin had worked 
earlier. In most experiments the giant 
cells from the nucleus reticularis pontis 
caudalis were used. Certain nerve fibers 
descending from the cortex and the 

corpus striatum terminate in this nu- 
cleus. The microdiver technique was 
described at the symposium by one of 
its inventors, Miro Brzin, also of Ljubl- 
jana University (2). 

Pavlin said he found evidence of ac- 
tive choline esterase in all cells ex- 
amined. Enzyme activity of single cells 
from the same nucleus varied widely, 
but he found no correlation of ac- 
tivity with either cell volume or cell 
surface. 

Acetylcholine and three higher cho- 
line esters are known to occur in rat 
brain. Selective esterase inhibitors were 
used to measure, differentially, enzyme 
activity specific for each choline ester. 

In young rats, acetylcholine esterase 

activity is higher in glial cells than in 
neurons, Pavlin said. After 80 days of 

Acetylcholine Esterase Studied 

Some workers have reported that 

norepinephrine is a transmitter in the 
reticular formation of the brain stem. 
Others have reported that acetylcholine 
is the transmitter in reticular pathways. 
Most of these reports have come from 
electrophysiologists; few biochemical 
studies have been made. 

Rudi Pavlin, Ljubljana University, 
Yugoslavia, told the symposium that 
he used a new magnetic microdiver 

technique (2) to study choline esterase 
activity in single nerve cells and in 
clumps of glial cells dissected from 
reticular nuclei of rat. The dissection 
was made according to the method of 
Hyden, with whom Pavlin had worked 
earlier. In most experiments the giant 
cells from the nucleus reticularis pontis 
caudalis were used. Certain nerve fibers 
descending from the cortex and the 

corpus striatum terminate in this nu- 
cleus. The microdiver technique was 
described at the symposium by one of 
its inventors, Miro Brzin, also of Ljubl- 
jana University (2). 

Pavlin said he found evidence of ac- 
tive choline esterase in all cells ex- 
amined. Enzyme activity of single cells 
from the same nucleus varied widely, 
but he found no correlation of ac- 
tivity with either cell volume or cell 
surface. 

Acetylcholine and three higher cho- 
line esters are known to occur in rat 
brain. Selective esterase inhibitors were 
used to measure, differentially, enzyme 
activity specific for each choline ester. 

In young rats, acetylcholine esterase 

activity is higher in glial cells than in 
neurons, Pavlin said. After 80 days of 

Acetylcholine Esterase Studied 

Some workers have reported that 

norepinephrine is a transmitter in the 
reticular formation of the brain stem. 
Others have reported that acetylcholine 
is the transmitter in reticular pathways. 
Most of these reports have come from 
electrophysiologists; few biochemical 
studies have been made. 

Rudi Pavlin, Ljubljana University, 
Yugoslavia, told the symposium that 
he used a new magnetic microdiver 

technique (2) to study choline esterase 
activity in single nerve cells and in 
clumps of glial cells dissected from 
reticular nuclei of rat. The dissection 
was made according to the method of 
Hyden, with whom Pavlin had worked 
earlier. In most experiments the giant 
cells from the nucleus reticularis pontis 
caudalis were used. Certain nerve fibers 
descending from the cortex and the 

corpus striatum terminate in this nu- 
cleus. The microdiver technique was 
described at the symposium by one of 
its inventors, Miro Brzin, also of Ljubl- 
jana University (2). 

Pavlin said he found evidence of ac- 
tive choline esterase in all cells ex- 
amined. Enzyme activity of single cells 
from the same nucleus varied widely, 
but he found no correlation of ac- 
tivity with either cell volume or cell 
surface. 

Acetylcholine and three higher cho- 
line esters are known to occur in rat 
brain. Selective esterase inhibitors were 
used to measure, differentially, enzyme 
activity specific for each choline ester. 

In young rats, acetylcholine esterase 

activity is higher in glial cells than in 
neurons, Pavlin said. After 80 days of 

238 238 238 

life, acetylcholine esterase activity had 
increased by 300 percent in neurons 
and by only 10 percent in glial cells. 

In other experiments Pavlin studied 
LSD as a possible inhibitor of acetyl- 
choline esterase. While LSD in low con- 
centration inhibited hydrolysis of acetyl- 
choline in homogenates of brain stem 
tissue, inhibition in single nerve cells 
was found only at concentrations high- 
er than 20 micromoles per liter. Since 
concentrations used to produce the 
LSD effect in humans are much lower, 
inhibition of acetylcholine esterase in 
the brain stem can probably be ruled 
out as the mechanism of LSD effect. 

Pavlin said he will develop the micro- 
diver technique to study the action of 
several enzymes operating simultane- 
ously in a single nerve cell. Further 
work by this and other techniques, he 
said, might lead to the "recognition that 
both cholinergic and adrenergic fibers 
terminate in the same neuron." 

The above is only a sampling of a 
rich program. The full report of the 
symposium will be published by the 
Foundation. 

T. L. CAMPBELL 
AAAS 

References and Notes 

1. For a full report of this work, see H. Hyden 
and B. McEwen, Proc. Nat. Acad. Sci. U.S. 
55, 354 (1966). 

2. The magnetic microdiver is described in 
Brzin, Dettbarn, Rosenberg and Nachman- 
sorn, J. Cell Biology 26, 353 (1965). 
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17-20. Electron and Ion Beam Science 
and Technology, 2nd intern. conf., Amer- 
ican Inst. of Mining, Metallurgical, and 
Petroleum Engineers, New York, N.Y. (H. 
N. Appleton, 345 E. 47 St., New York 
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COMPACT, 

VARIABLE FLOW 

UP TO 25 GALLONS 

PER HOUR 

CRC 
VIBROSTALTIC 

PUMP 

"LIQUID PASSES THROUGH 
TUBING ONLY" (use to 
transfer, circulate 
or dispense) 
Based on a new concept in pump design, 
it is unique in its rugged simplicity. 
An encapsulated electrical induction coil 
imparts 7,200 vibrations per minute, 
through an adjustable pressure-pedal, to 
the wall of the fluid-conducting flexible 
tubing. The result is a peristaltic, unidi. 
rectional flow of the liquid in the tubing. 
Since no parts of the pump are ever in 
contact with the fluid, it may be used 
with abrasive slurries, corrosive fluids, 
or sterile solutions conducted through 
appropriate tubing. 
This sturdy, precision-designed and qual- 
ity constructed unit has only one moving 
part and requires no lubrication. It 
measures 4" x 2" x 2" making it ideally 
suited for use in crowded and confined 
areas. Operates on 115 volt A.C. circuit. 
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contact with the fluid, it may be used 
with abrasive slurries, corrosive fluids, 
or sterile solutions conducted through 
appropriate tubing. 
This sturdy, precision-designed and qual- 
ity constructed unit has only one moving 
part and requires no lubrication. It 
measures 4" x 2" x 2" making it ideally 
suited for use in crowded and confined 
areas. Operates on 115 volt A.C. circuit. 
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Systems, mtg., London, England. (J. P. 
Roberts, British Ceramics Soc., Houlds- 
worth School of Applied Science, Univ. 
of Leeds, Leeds 2, England) 

18-20. Technical Microbiology, symp., 
Berlin, Germany. (S. Windisch, Inst. fiir 
Garungsgewerbe, Seestrasse, 13, 1 Berlin 
65) 

18-20. Structures and Materials, 7th 
conf., Cocoa Beach, Fla. (R. W. Leonard, 
NASA-Langley Research Center, Mail 
Stop 188C, Langley Station, Hampton, Va.) 

18-21. Aerospace Medical Assoc., 37th 
annual scientific mtg., Las Vegas, Nev. (C. 
A. Berry, Chief of Center Medical Pro- 
grams, NASA-Manned Spacecraft Center, 
Houston, Tex. 77058) 

18-21. International Scientific Radio 
Union, U.S. natl. committee, mtg., Wash- 
ington, D.C. (USNC-URSI, 2101 Consti- 
tution Ave, NW, Washington, D.C.) 

18-21. Tectonic Levels in the Earth's 
Crust, intern. symp., Neuchatel, Switzer- 
land. (J.-P. Schaer, Dept. of Geology, 
University, 11 rue Emile Argand, 200 
Neuchatel) 

18-22. American Assoc. of Corrosion 
Engineers, 22nd annual mtg., Miami 
Beach, Fla. (N. E. Hamner, The Associa- 
tion, 980 M&M Bldg., Houston, Tex.) 

18-22. Applications of Liquid Fuels, 
conf., Torquay, England. (Inst. of Fuel, 
18 Devonshire St., Portland PI., ILondon, 
W.1, England) 

18-22. American College of Physicians, 
New York, N.Y. (E. C. Rosenow, Jr., 
4200 Pine St., Philadelphia 4, Pa.) 

19-22. American Geophysical Union, 
47th annual mtg., Washington, D.C. (W. 
E. Smith, AGU, 1145 19th St., NW, Wash- 
ington, 20036) 

18-23. International Soc. for Photo- 
grammetry, technical commissions, Mun- 
ich, Germany. (G. Krauss, Deutsche Ge- 
sellschaft fiir Photogrammetrie, Waase- 
mstr. 19-21, Bad Godesberg, Germany) 

19-21. Frequency Control, 20th annual 
symp., U.S. Army Electronics Command, 
Atlantic City, N.J. [Director, Electronics 
Components Laboratory, U.S. Army Elec- 
tronics Command, Attn: AMSEL-KT-ST 
(M. F. Timm), Fort Monmouth, N.J. 
07703] 

19-22. Microwave Communications, 3rd 
colloquium, Budapest, Hungary. (Valko 
Peterne, Szabadsag ter 17, Budapest) 

19-23. Scientific and Technical Books 
and Journals, 2nd intern. exhibition, Paris, 
France. (F. Retailliau, Intern. Exhibition 
of Scientific and Technical Books and 
Journals, 117 Blvd. St. Germain, Paris 6) 

20-2'2. Institute of Electrical and Elec- 
tronics Engineers, southwestern conf., Dal- 
las, Tex. (R. Carrel, Collins Radio Co., 
Dallas 75207) 

20-22. American Laryngological, Rhino- 
logical, and Otological Assoc., San Juan, 
P.R. (V. R. Alfaro, 917 20th St., NW, 
Washington, D.C. 20006) 

20-22. Magnetics, 4th intern. conf. 
(INTERMAG), Stuttgart, Germany. (E. W. 
Pugh, I.B.M. Corp., 1000 Westchester 
Ave., White Plains, N.Y.) 
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20-23. Application of Physicochemical 
Methods in Chemical Analysis, conf., 
Budapest, Hungary. (M. K. Egyesiilete, 
Szabadsag ter 17, Budapest 5) 

20-23. Solar Energy Soc., 2nd annual 
mtg., Boston, Mass. (F. Edlin, Solar En- 
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ergy Soc., Arizona State Univ., Tenmpe 
85281) 

21-22. Space Navigation, natl. mtg., 
Boston, Mass. (E. S. Keats, Westinghouse 
Electric Corp., Box 1897, Baltimore, Md. 
21203) 

21-23. Ohio Acad. of Science, 75th an- 
nual mtg., Columbus. (J. H. Melvin, 505 
King Ave., Columbus 43201) 

21-23. Southwestern Psychological As- 
soc., 13th annual conv., Arlington, Tex. 
(C. Cleland, 2104 Meadowbrook Dr., 
Austin, Tex.) 

21-23. West Virginia Acad. of Science, 
Institute. (J. B. Hickman, West Virginia 
Univ., Morgantown 26506) 

22. Computer Aided Basic Research, 
symp., Hoboken, N.J. (I. Flores, Elec- 
trical Engineering Dept., Stevens Inst., 
Hoboken 07030) 

22. Illinois Acad. of Science, Illinois 
State Univ., Normal. (N. D. Levine, Univ. 
of Illinois, Urbana) 

22-23. National Council of Teachers of 
Mathematics, Greeley, Colo. (J. D. Gates, 
1201 16th St., NW, Washington, D.C. 
20036) 

23-24. American Laryngological Assoc., 
San Juan, P.R. (L. Richards, 12 Clovelly 
Rd., Wellesley Hills, Mass.) 

24. Society for Clinical Ecology, 1st 
annual mtg., Chicago, Ill. (T. G. Randolph, 
Human Ecology Research Foundation, 
720 N. Michigan Ave., Chicago 11, 11.) 

24-26. American Assoc. of Colleges of 
Pharmacy, Dallas, Tex. (C. W. Bliven, 
1507 M St., NW, Washington, D.C. 
20005) 

24-27. American Soc. of Abdominal 
Surgeons, Chicago, Ill. (B. F. Alfano, 
663 Main St., Melrose 76, Mass.) 

24-27. American Oil Chemists' Soc., 
Los Angeles, Calif. (C. H. Hauber, The 
Society, 35 E. Wacker Dr., Chicago, Ill. 
60601) 

24-28. Infectious Pathology, 4th intern. 
congr., Stuttgart, Germany. (G. Hoffman, 
Hugstetterstr. 55, 78 Frieburg im Bries- 
gau, Germany) 

24-29. American College of Allergists, 
22nd annual congr., Chicago, Ill. (J. D. 
Gillespie, 2141 14th St., Boulder, Colo. 
80302) 

24-29. American Soc. of Hospital 
Pharmacists, annual mtg., Dallas, Tex. (J. 
A. Oddis, 2215 Constitution Ave., NW, 
Washington, D.C. 20037) 

24-29. American Pharmaceutical Assoc., 
Dallas, Tex. (W. S. Apple, 2215 Constitu- 
tion Ave., NW, Washington, D.C. 20037) 

25-27. Antidepressant Drugs, symp., 
Milan, Italy. (S. Garattini, Inst. di Ri- 
cerche Farmacologiche "Mario Negri," 
Via Eritrea, 62, Milan) 

25-27. National Acad. of Sciences, 
103rd annual mtg., Washington, D.C. 
(Home Secretary, NAS, 2101 Constitu- 
tion Ave., NW, Washington, D.C. 20418) 

25-27. American Acad. of Pediatrics, 
Montreal, P.Q., Canada. (E. H. Christo- 
pherson, 1801 Hinman Ave., Evanston, 
Ill. 60204) 

25-27. Academy of Religion and Men- 
tal Health, annual mtg., Chicago, Ill. (G. 
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Ill. 60204) 

25-27. Academy of Religion and Men- 
tal Health, annual mtg., Chicago, Ill. (G. 
C. Anderson, 16 E. 34 St., New York, 
N.Y.) 
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gists and Mineralogists, St. Louis, Mo. (R. 
Tener, The Society, Box 979, Tulsa, Okla.) 
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25-28. American Assoc. of Petroleum 
Geologists, St. Louis, Mo. (N. C. Smith, 
Box 979, Tulsa, Okla.) 

25-28. Improving Effectiveness in Re- 
search and Development Administration, 
llth annual inst., American Univ., Wash- 
ington, D.C. (P. W. Howerton, Center for 
Technology and Administration, Ameri- 
can Univ., 2000 G St., NW, Washington, 
D.C. 20006) 

25-29. Radioecological Concentration 
Processes, intern. symp., Stockholm, Swed- 
en. (Inst. of Radiophysics, Stockholm 60) 

25-30. American Acad. of Neurology, 
Philadelphia, Pa. (T. D. Swedien, 7100 
France Ave., Minneapolis, Minn.) 

25-7. Psychotherapy, 16th Lindauer 
week, Lindauer, Germany. (H. Stolze, 
Adalbert-Stifterstr. 31, 8 Miinchen 27, 
Germany) 

26. National Cystic Fibrosis Research 
Foundation, Atlantic City, N.J. (The 
Foundation, Medical Dept., 521 Fifth 
Ave., New York, N.Y. 10017) 

26-27. Electromagnetic Relays, 14th 
annual natl. conf., Oklahoma State Univ., 
Stillwater. (D. D. Lingelbach, Dept. of 
Electrical Engineering, Oklahoma State 
Univ., Stillwater 74075) 

26-28. Joint Computer Conf., Boston, 
Mass. (J. L. Mitchell, P.O. Box 460, Lex- 
ington, Mass. 02173) 

26-28. Institute of Electrical and Elec- 
tronics Engineers, region 6, annual conf., 
Tucson, Ariz. (L. P. Huelsman, Dept. of 
Electrical Engineering, Univ. of Arizona, 
Tucson 85721) 

26-28. National Acad. of Engineering, 
2nd annual mtg., Washington, D.C. (Sec- 
retary, NAE, 2101 Constitution Ave., 
NW, Washington, D.C. 20418) 

27-29. Institute of Mathematical Sta- 
tistics, Upton, L.I., N.Y. (G. E. Nicholson, 
Jr., Univ. of North Carolina, Chapel Hill) 

27-29. American Pediatric Soc., Atlantic 
City, N.J. (C. D. Cook, 333 Cedar St., 
New Haven, Conn. 06510) 

27-1. Technical Union of Italian Phar- 
macists, 9th natl. congr., Naples, Italy. 
(UTI. Far. Secretariat, Via Balbi 29/4, 
Genoa) 

28-1. Southwestern Assoc. of Natural- 
ists, 13th annual mtg., Texas College of 
Arts and Industries, Kingsville. (J. T. 
Peacock, Dept. of Biology, Texas Col- 
lege of Arts and Industries, Kingsville, 
78363) 

28-29. Electrical Conduction Properties 
of Polymers, symp., Pasadena, Calif. (A. 
Rembaum, Jet Propulsion Laboratory, 
California Inst. of Technology, 4800 Oak 
Grove Dr., Pasadena) 

28-30. Central States Anthropological 
Soc., annual mtg., St. Louis, Mo. (G. H. 
Fathauer, Dept. of Sociology and Anthro- 
pology, Miami Univ., Oxford, Ohio 45056) 

28-30. Economic and Social Aspects of 
Technological Transfer, conf., Airlie 
House, Warrenton, Va. (D. L. Spencer, 
Dept. of Economics, Howard Univ., Wash- 
ington, D.C. 20001) 

28-30. Wildflower Pilgrimage, 16th an- 
nual, Gatlinburg, Tenn., and Great Smoky 
Mountain Natl. Park. (A. J. Sharp, Dept. 
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of Botany, Univ. of Tennessee, Knoxville) 

29-30. Georgia Acad. of Science, Geor- 
gia Southern College, Statesboro. (J. T. 
May, School of Forestry, Univ. of Geor- 
gia, Athens) 
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If you aren't using cinephotomicrography tech- 
niques, you are taking advantage of only part 
of the research capability a modern-day micro- 
scope should bring you. 

Just $1495.00 adds the dimension of TIME 
to your work-permits you to record experi- 
ments permanently on film. The Sage Model 
500 works with any upright microscope; is 
ideal for long term studies of living materials 
using time lapse technique. Takes little more 
lab space than your microscope. Provides ex- 
cellent motion pictures at highest magnifica- 
tions. Beautifully simple to operate. Models 
for inverted microscopes also available. 

Send for complete data. 
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29-30. Mississippi Acad. of Sciences, 
Mississippi State Univ., State College. (C. 
Q. Sheeley, Box 574, State College 39762) 

29-30. Population Assoc. of America, 
New York, N.Y. (A. S. Lunde, Natl. Cen- 
ter for Health Statistics, U.S. Public 
Health Service, Washington, D.C. 20201) 

29-30. American Assoc. of University 
Prolessors, Atlanta, Ga. (W. P. Fidler, The 
Association. 1785 Massachusetts Ave., 
NW, Washington, D.C.) 

29-1. Association of Clinical Scientists, 
Chicago, Ill. (R. P. MacFate, 300 N. State 
St., Chicago, ll. 60610) 

29-1. American Soc. for the Study of 
Sterility, Chicago, Ill. (H. H. Thomas, 944 
S. 18 St., Birmingham, Ala.) 

May 

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

1-4. AAAS, Southwestern and Rocky 
Mountain Div., Las Cruces, N.M. (M. 
G. Anderson, P.O. Box AF, University 
Park, N.M. 88070) 

1-4. American Soc. for Clinical Investi- 
gation, Atlantic City, N.J. (G. W. Liddle, 
School of Medicine, Vanderbilt Univ., 
Nashville, Tenn.) 

1-4. American College of Obstetricians 
and Gynecologists, Chicago, Ill. (R. A. 
Kimbrough, 79 W. Monroe, Chicago 
60603) 

1-5. American Soc. for Microbiology, 
annual mtg., Los Angeles, Calif. (R. W. 
Sarber, The Society, 115 Huron View 
Blvd., Ann Arbor, Mich. 48103) 

1-6. Electrochemical Soc., annual spring 
mtg., Cleveland, Ohio. (The Society, 30 
E. 42 St., New York 10017) 

1-6. International College of Surgeons, 
North American Federation, congr., Hous- 
ton, Tex. (S. E. Henwood, 1516 Lake 
Shore Dr., Chicago, Ill. 60610) 

2-3. Canadian Aeronautics and Space 
Inst., annual mtg., Ottawa, Ontario. (The 
Institute, 77 Metcalfe St., Ottawa 4) 

2-3. Bioengineering, 3rd annual Rocky 
Mountain symp., University of Colorado, 
Boulder. (J. C. Daniel, Dept. of Biology, 
Univ. of Colorado, Boulder 80304) 

2-3. American Inst. of Mining, Metal- 
lurgical, and Petroleum Engineers, Inst. of 
Petroleum Engineers, Wichita Falls, Tex. 
(Executive Secretary, 345 E. 47 St., New 
York 10017) 

2-4. Council of Biology Editors, Univ. 
of Notre Dame, Notre Dame, Ind. (R. E. 
Gordon, Dept. of Biology, Univ. of Notre 
Dame, Notre Dame) 

2-4. Communications Satellite Systems, 
conf., American Inst. of Aeronautics and 
Astronautics, Washington, D.C. (W. J. 
Brunke, AIAA, 1290 Sixth Ave., New 
York 10019) 

2-5. Isochronous Cyclotrons, intern. 
conf., Gatlinburg, Tenn. (R. S. Livingston, 
Oak Ridge Natl. Laboratory, P.O. Box X, 
Oak Ridge, Tenn. 27831) 

2-7. International Inst. of Optics, conf., 
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Mississippi State Univ., State College. (C. 
Q. Sheeley, Box 574, State College 39762) 

29-30. Population Assoc. of America, 
New York, N.Y. (A. S. Lunde, Natl. Cen- 
ter for Health Statistics, U.S. Public 
Health Service, Washington, D.C. 20201) 

29-30. American Assoc. of University 
Prolessors, Atlanta, Ga. (W. P. Fidler, The 
Association. 1785 Massachusetts Ave., 
NW, Washington, D.C.) 

29-1. Association of Clinical Scientists, 
Chicago, Ill. (R. P. MacFate, 300 N. State 
St., Chicago, ll. 60610) 

29-1. American Soc. for the Study of 
Sterility, Chicago, Ill. (H. H. Thomas, 944 
S. 18 St., Birmingham, Ala.) 

May 

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

1-4. AAAS, Southwestern and Rocky 
Mountain Div., Las Cruces, N.M. (M. 
G. Anderson, P.O. Box AF, University 
Park, N.M. 88070) 

1-4. American Soc. for Clinical Investi- 
gation, Atlantic City, N.J. (G. W. Liddle, 
School of Medicine, Vanderbilt Univ., 
Nashville, Tenn.) 

1-4. American College of Obstetricians 
and Gynecologists, Chicago, Ill. (R. A. 
Kimbrough, 79 W. Monroe, Chicago 
60603) 

1-5. American Soc. for Microbiology, 
annual mtg., Los Angeles, Calif. (R. W. 
Sarber, The Society, 115 Huron View 
Blvd., Ann Arbor, Mich. 48103) 

1-6. Electrochemical Soc., annual spring 
mtg., Cleveland, Ohio. (The Society, 30 
E. 42 St., New York 10017) 

1-6. International College of Surgeons, 
North American Federation, congr., Hous- 
ton, Tex. (S. E. Henwood, 1516 Lake 
Shore Dr., Chicago, Ill. 60610) 

2-3. Canadian Aeronautics and Space 
Inst., annual mtg., Ottawa, Ontario. (The 
Institute, 77 Metcalfe St., Ottawa 4) 

2-3. Bioengineering, 3rd annual Rocky 
Mountain symp., University of Colorado, 
Boulder. (J. C. Daniel, Dept. of Biology, 
Univ. of Colorado, Boulder 80304) 

2-3. American Inst. of Mining, Metal- 
lurgical, and Petroleum Engineers, Inst. of 
Petroleum Engineers, Wichita Falls, Tex. 
(Executive Secretary, 345 E. 47 St., New 
York 10017) 

2-4. Council of Biology Editors, Univ. 
of Notre Dame, Notre Dame, Ind. (R. E. 
Gordon, Dept. of Biology, Univ. of Notre 
Dame, Notre Dame) 

2-4. Communications Satellite Systems, 
conf., American Inst. of Aeronautics and 
Astronautics, Washington, D.C. (W. J. 
Brunke, AIAA, 1290 Sixth Ave., New 
York 10019) 

2-5. Isochronous Cyclotrons, intern. 
conf., Gatlinburg, Tenn. (R. S. Livingston, 
Oak Ridge Natl. Laboratory, P.O. Box X, 
Oak Ridge, Tenn. 27831) 

2-7. International Inst. of Optics, conf., 
Paris, France. (Conference Secretariat, 
Inst. for Optics, 3, blvd. Pasteur, Paris 15) 

3-5. British Joint Computer Conf., East- 
bourne, England. (Secretariat, Inst. of 
Electrical Engineers, Savoy Place, London 
W.C.2, England) 

Paris, France. (Conference Secretariat, 
Inst. for Optics, 3, blvd. Pasteur, Paris 15) 

3-5. British Joint Computer Conf., East- 
bourne, England. (Secretariat, Inst. of 
Electrical Engineers, Savoy Place, London 
W.C.2, England) 
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YET FAST-ACTING-THE NEW PHOTOVOLT 

ELECTRUB 
Always ready for immediate use. Adaptable 
for all makes and models of pH meters. 
Manufactured in Photovolt's own 
U.S.A. plant. Choose from more 
than 20 different types. 
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3-5. Industrial Waste, 21st conf., Pur- 
due Univ., Lafayette, Ind. (D. E. Blood- 
good, School of Civil Engineering, Purdue 
Univ., Lafayette 47907) 

3-6. American Chemical Soc., Div. of 
Rubber Chemistry, San Francisco, Calif. 
(G. N. Vacca, Bell Telephone Labora- 
tories, Murray Hill, N.J.) 

3-8. Mechanism of Action of Fungi- 
cides and Antibiotics, intern. symp., Bio- 
logical Soc. of the GDR, Reinhardsbrunn, 
East Germany. (H. Lyr, Inst. fir Forstwis- 
senschaften, Alfred-Mollerstr., 13 Ebers- 
walde die Berlin) 

4. Society for Analytical Chemistry, 
mtg., Bristol, England.. (The Society, 14 
Belgrave Sq., London, England) 

4-6. Genetics Soc. of Canada, 1lth an- 
nual mtg., Banff, Alberta. (C. O. Person, 
Dept. of Genetics, Univ. of Alberta, Ed- 
monton, Canada) 

4-6. Society for Experimental Stress 
Analysis, spring mtg., Detroit, Mich. (B. 
E. Rossi, 21 Bridge Sq., Westport, Conn. 
06882) 

4-7. Virginia Acad. of Science, Madison 
College, Harrisonburg. (R. C. Berry, Vir- 
ginia Acad. of Science, P.O. Box 8203, 
Richmond 23226) 

4-8. Laboratory Medicine, 12th congr., 
Bad Kissengen, West Germany. (W. Al- 
bath, Katharinengasse 3, 87 Wiirzburg, 
Germany) 

4-11. Instability Phenomena in Galaxies, 
symp., Armenian SSR. (A. N. Hakopian, 
Acad. of Sciences of the Armenian SSR, 
Erevan) 

5-6. Human Factors in Electronics, 7th 
symp., Minneapolis, Minn. (C. A. Baker, 
Honeywell, Inc., 2700 Ridgeway Rd., 
Minneapolis) 

5-6. Rabies, natl. symp., Atlanta, Ga. 
(J. R. Ray, American Veterinary Medical 
Assoc., Chicago, Ill.) 

5-6. Strontium Metabolism, intern. 
symp., Annan, Scotland. (J. H. Martin, 
United Kingdom Atomic Energy Agency, 
Chapelcross Works, Annan, Dumfriesshire, 
Scotland) 

5-7. Society for American Archaeology, 
31st annual mtg., Univ. of Nevada, Reno. 
(D. D. Fowler, Dept. of Anthropology, 
Univ. of Nevada, Reno 89507) 

5-7. New Jersey Soc. of Professional 
Engineers, 42nd annual conf. and exhibi- 
tion, Atlantic City. (K. G. Stanley, The 
Society, 495 West State St., Trenton 
08618) 

5-7. Midwestern Psychological Assoc., 
Chicago, Ill. (F. A. Mote, Psychology 
Dept., Univ. of Wisconsin, Madison) 

5-8. Protides of the Biological Fluids, 
14th annual colloquium, Bruges, Belgium. 
(P.O. Box 71, Bruges) 

6-7. Institute on Lake Superior Geol- 
ogy/Mineralogical Soc. of America/Soc. 
of Economic Geologists, mtg., Michigan 
Technological Univ., Saulte Ste. Marie. (A. 
K. Snelgrove, Michigan Technological 
Univ., Houghton 49931) 

6-7. North Carolina Acad. of Science, 
Catawba College, Salisbury. (J. A. Yar- 
brough, Meredith College, Raleigh, N.C.) 

3-5. Industrial Waste, 21st conf., Pur- 
due Univ., Lafayette, Ind. (D. E. Blood- 
good, School of Civil Engineering, Purdue 
Univ., Lafayette 47907) 

3-6. American Chemical Soc., Div. of 
Rubber Chemistry, San Francisco, Calif. 
(G. N. Vacca, Bell Telephone Labora- 
tories, Murray Hill, N.J.) 
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cides and Antibiotics, intern. symp., Bio- 
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06882) 
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College, Harrisonburg. (R. C. Berry, Vir- 
ginia Acad. of Science, P.O. Box 8203, 
Richmond 23226) 
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bath, Katharinengasse 3, 87 Wiirzburg, 
Germany) 
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symp., Armenian SSR. (A. N. Hakopian, 
Acad. of Sciences of the Armenian SSR, 
Erevan) 
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symp., Minneapolis, Minn. (C. A. Baker, 
Honeywell, Inc., 2700 Ridgeway Rd., 
Minneapolis) 

5-6. Rabies, natl. symp., Atlanta, Ga. 
(J. R. Ray, American Veterinary Medical 
Assoc., Chicago, Ill.) 

5-6. Strontium Metabolism, intern. 
symp., Annan, Scotland. (J. H. Martin, 
United Kingdom Atomic Energy Agency, 
Chapelcross Works, Annan, Dumfriesshire, 
Scotland) 

5-7. Society for American Archaeology, 
31st annual mtg., Univ. of Nevada, Reno. 
(D. D. Fowler, Dept. of Anthropology, 
Univ. of Nevada, Reno 89507) 

5-7. New Jersey Soc. of Professional 
Engineers, 42nd annual conf. and exhibi- 
tion, Atlantic City. (K. G. Stanley, The 
Society, 495 West State St., Trenton 
08618) 

5-7. Midwestern Psychological Assoc., 
Chicago, Ill. (F. A. Mote, Psychology 
Dept., Univ. of Wisconsin, Madison) 

5-8. Protides of the Biological Fluids, 
14th annual colloquium, Bruges, Belgium. 
(P.O. Box 71, Bruges) 

6-7. Institute on Lake Superior Geol- 
ogy/Mineralogical Soc. of America/Soc. 
of Economic Geologists, mtg., Michigan 
Technological Univ., Saulte Ste. Marie. (A. 
K. Snelgrove, Michigan Technological 
Univ., Houghton 49931) 

6-7. North Carolina Acad. of Science, 
Catawba College, Salisbury. (J. A. Yar- 
brough, Meredith College, Raleigh, N.C.) 

6-7. North Dakota Acad. of Science, 
North Dakota State Univ., Fargo. (B. G. 
Gustafson, Univ. of North Dakota, Grand 
Forks) 

6-8. Society for Applied Anthropology, 
25th annual mtg., Milwaukee, Wis. (The 

6-7. North Dakota Acad. of Science, 
North Dakota State Univ., Fargo. (B. G. 
Gustafson, Univ. of North Dakota, Grand 
Forks) 

6-8. Society for Applied Anthropology, 
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New Multiple Light Source 

/:'"I ~ /- r MERCURY 
la: -:~ " '- rXNONw 

-- --TUNGSTEN 
IODINE QUARTZ 

FOR: Fluorescent Antibody Techniques 
Simultaneous Contrast Fluorescence Microscopy 
General Fluorescence Microscopy 
Projection and Photomicrography 
* use with any conventional microscope 
* light 'path always enclosed 
* Koehler illumination 
* regulated AC/DC power packs 

request particulars or demonstration 
WILLIAM J. HACKER & CO., INC. 
Box 646, W. Caldwell, N. J. 
Phone (201) 226-8450 

IN MORE THAN 30 COUNTRIES 

Why do EDUCATIONAL and RESEARCH Institutions rely on 
the E & M PHYSIOGRAPH? 

* Versatility 
* Simplicity of Operation 

* Proven Reliability and Accuracy 
* Rugged, Student-Proof Construction 

* Transducers for Virtually Every Physiological Function 

Complete Recording Systems, Including: 
Stimulators-Respirators-Cardiotachs-Cuff Pumps-Defibrillators-Accessories 

Physiological Telemetry Systems 
Factory trained E & M Sales and Service Representatives throughout the United 
States . .E & M Distributors throughout the world. 

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

Instrumentation for Research and Education 
Send for 32 page, fully-illustrated catalog #106 

8 APRIL 1966 

E & M's New Isotonic Myograph 
Linear displacement transducer for smooth muscle and other 
constant tension studies: no internal hysteresis or friction; 
minimal system inertia; internal calibration. E & M Instrument 
Co., Inc., 6030 England St., Houston, Texas 77021 
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E & M TELEMETRY TRANSMITTERS 
Biopotentials-Respiration-Voice 

E & M miniature telemetry transmitters, with ranges 
up to 100 feet, are available for EKG, EEG, EMG, 
Respiration and Voice transmission. Transmitter's high 
input impedance permits wide variety of implanted or 
external electrodes. 8 gram to 18.5 gram weight as- 
sures easy carrying by subject patient, animal or bird. 
Companion receiver provides linear response from .06 
to 100 cps. (/2 amplitude) to give faithful wave- 
form reproduction. Operates directly into PRYSIOGRAPH, 
or most oscilloscopes and graphic recorders. See 
receiver and 3 transmitters pictured above. 
E & M Instrument Co., Inc., 6030 England St., Houston, 
Texas 77021 



For fractionation of 
low molecular 
weight solutes... 

Sephadex G-10 
and 

Sephadex G-15 

Sephadex G-10 and Sepha- 
dex G-15 are new additions 
to Pharmacia's continuously 

|:.' 'expanding line of separation 
.-'. products: gel filtration media 

ii.. and ion exchangers. These 
two products now open a new 

'ii.i area of fractionation of low 
,ii ' molecular weight substances 
II''i such as peptides, amino acids, 

i nucleotides and nucleosides. 
The figures below give some 
examples of the excellent sep- 
aration properties of these 
newest Sephadex types. 
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cols on Sephadex G-10. 
Fractionation of oligomers of ethylene gly- 
cols on Sephadex G-10. 

Desalting of raffinose, maltose and glucose 
on Sephadex G-15. 

TECHNICAL DATA 

Fractionation Water Partic 
range regain artce 

Type (molecular (g H20/g (ize 
__weight) dry gel) (mirons) 

Sephadex 404120 
G10Se 

x 
up to 700 1.0 ? 0.1 (beads) 

Sephadex upto.50040-1200.2 . 
Spe-15 up to 1,50 1.5 ?-t 0.2 (beads) 

Desalting of raffinose, maltose and glucose 
on Sephadex G-15. 
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G10Se 
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up to 700 1.0 ? 0.1 (beads) 

Sephadex upto.50040-1200.2 . 
Spe-15 up to 1,50 1.5 ?-t 0.2 (beads) 

For additional technical information, including 
booklet on Sephadex G-10 and G-15, write to: 

a PHARMACIA FINE CHEMICALS INC. 
800 Centennial Avenue, Piscataway, N. J. 08854 
Pharmacia (Canada) Ltd., 110 Place Cr6mazie, 
Suite 412. Montreal 11, P.Q. 

(Inquiries outside U.S.A. or Canada should be directed 
to PHARMACIA FINE CHEMICALS, Uppsala, Sweden.) 
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Society, Rand Hall, Cornell Univ., Ithaca, 
N.Y.) 

6-8. Wisconsin Acad. of Sciences, Arts, 
and Letters, Lawrence Univ., Appleton, 
Wis. (D. J. Behling, 720 Wisconsin Ave., 
Milwaukee 53202) 

6-9. American Psychoanalytic Assoc., 
Atlantic City, N.J. (H. Fischer, 1 E. 57th 
St., New York, N.Y.) 

7-8. Academy of Psychoanalysis, At- 
lantic City, N.J. (A. H. Rifkin, 125 E. 
65 St., New York 10021) 

7-12. American Ceramic Soc., 68th an- 
nual mtg., Washington, D.C. (The Society, 
4055 N. High St., Columbus, Ohio 43214) 

8-10. Society of the Plastics Industry, 
Canadian section, 24th annual mtg., Mon- 
treal, P.Q. (The Society, 250 Park Ave., 
New York 10017) 

8-11. Administrative Management Soc., 
47th intern. conf., Boston, Mass. (W. H. 
Latham, Willow Grove, Pa. 19090) 

8-12. Association of American State 
Geologists, annual mtg., Univ. of Indiana, 
Bloomington. (W. C. Hayes, Missouri 
Geological Survey, P.O. Box 250, Rolla 
65401) 

8-12. Organic Sulphur Compounds, 
symp., Univ. of Groningen, Groningen, 
Netherlands. (M. J. Janssen, Dept. of Or- 
ganic Chemistry, Univ. of Groningen, 
Groningen) 

8-15. Stereochemistry, conf., Birgen- 
stock, Switzerland. (D. Arigoni, Dept. of 
Organic Chemistry, Univ. of Zurich, 
Zurich, Switzerland) 

9-10. Circuit Theory, 9th midwestern 
symp., Oklahoma State Univ., Stillwater. 
(D. R. Wilson, School of Electrical Engi- 
neering, Oklahoma State Univ., Stillwater 
74045) 

9-11. Nuclear Applications of Non- 
Fissile Ceramics, conf., Washington, D.C. 
(A. Boltax, Westinghouse Astronuclear 
Laboratory, P.O. Box 10864, Pittsburgh, 
Pa. 15236) 

9-11. Numerical Solution of Nonlinear 
Differential Equations, symp., Madison, 
Wis. (D. Greenspan, Mathematics Re- 
search Center, U.S. Army, Univ. of Wis- 
consin, Madison 53706) 

9-12. Cell Nucleus Functions and 
Radio-Sensitivity, symp., Rijswijk, Nether- 
lands. (H. M. Klouwen, Radiobiological 
Inst., Organization for Health Research, 
T.N.O,. 151 Lang Kleigweg, Rijswijk) 

9-12. Standards Laboratory conf., Natl. 
Bureau of Standards, Gaithersburg, Md. 
(W. R. Tilley, NBS, Washington. D.C. 
20234) 

9-13. Society of Photographic Scientists 
and Engineers, annual conf., San Fran- 
cisco, Calif. (J. B. Bell, 1525 Tennessee 
St., San Francisco, Calif.) 

9-13. American Psychiatric Assoc., an- 
nual mtg., Atlantic City, N.J. (P. Wood- 
ward, 1700 18th St., NW, Washington, 
D.C. 20009) 

9-14. Condensation Nuclei, 6th intern. 
symp., Albany, N.Y. (D. G. Barry, At- 
mospheric Sciences Research Center, State 
Univ. of New York, P.O. Box 7185, Al- 
bany 12224) 
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Groningen) 

8-15. Stereochemistry, conf., Birgen- 
stock, Switzerland. (D. Arigoni, Dept. of 
Organic Chemistry, Univ. of Zurich, 
Zurich, Switzerland) 

9-10. Circuit Theory, 9th midwestern 
symp., Oklahoma State Univ., Stillwater. 
(D. R. Wilson, School of Electrical Engi- 
neering, Oklahoma State Univ., Stillwater 
74045) 

9-11. Nuclear Applications of Non- 
Fissile Ceramics, conf., Washington, D.C. 
(A. Boltax, Westinghouse Astronuclear 
Laboratory, P.O. Box 10864, Pittsburgh, 
Pa. 15236) 

9-11. Numerical Solution of Nonlinear 
Differential Equations, symp., Madison, 
Wis. (D. Greenspan, Mathematics Re- 
search Center, U.S. Army, Univ. of Wis- 
consin, Madison 53706) 

9-12. Cell Nucleus Functions and 
Radio-Sensitivity, symp., Rijswijk, Nether- 
lands. (H. M. Klouwen, Radiobiological 
Inst., Organization for Health Research, 
T.N.O,. 151 Lang Kleigweg, Rijswijk) 

9-12. Standards Laboratory conf., Natl. 
Bureau of Standards, Gaithersburg, Md. 
(W. R. Tilley, NBS, Washington. D.C. 
20234) 

9-13. Society of Photographic Scientists 
and Engineers, annual conf., San Fran- 
cisco, Calif. (J. B. Bell, 1525 Tennessee 
St., San Francisco, Calif.) 

9-13. American Psychiatric Assoc., an- 
nual mtg., Atlantic City, N.J. (P. Wood- 
ward, 1700 18th St., NW, Washington, 
D.C. 20009) 

9-14. Condensation Nuclei, 6th intern. 
symp., Albany, N.Y. (D. G. Barry, At- 
mospheric Sciences Research Center, State 
Univ. of New York, P.O. Box 7185, Al- 
bany 12224) 

10-12. Telemetering, natl. conf., Boston, 
Mass. (F. Nieman, NASA Electronics 
Research Center, 575 Technology Sq., 
Cambridge, Mass. 02139) 

10-14. American Assoc. of Mental De- 
ficiency, Chicago, Ill. (G. E. Milligan, 
1601 Broad St., Columbus, Ohio) 

10-12. Telemetering, natl. conf., Boston, 
Mass. (F. Nieman, NASA Electronics 
Research Center, 575 Technology Sq., 
Cambridge, Mass. 02139) 

10-14. American Assoc. of Mental De- 
ficiency, Chicago, Ill. (G. E. Milligan, 
1601 Broad St., Columbus, Ohio) 
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10-19. Committee on Space Research, 
9th plenary mtg., Vienna, Austria. 
(COSPAR, 55, blvd. Malesherbes, Paris 
8, France) 

11. Electroluminescence and Semicon- 
ductor Lasers, seminar, Stevens Inst. of 
Technology, Hoboken, N.J. (G. J. Hersko- 
witz, Dept. of Electrical Engineering, 
Stevens Inst. of Technology, Hoboken, 
N.J. 07030) 

11-13. Analysis Instrumentation, 12th 
natl. symp., Houston, Tex. (G. I. Doering, 
Industrial Nucleonics Corp., 650 Acker- 
man Rd., Columbus, Ohio 43202) 

11-13. American Inst. of Chemists, 43rd 
annual mtg., New Orleans, La. (C. L. 
Hoffpauir, Southern Regional Research 
Laboratory, New Orleans 70119) 

11-13. Industrial Research Inst., spring 
mtg., Buck Hill Falls, Pa. (The Institute, 
100 Park Ave., New York 10017) 

11-13. Military Oceanography, 3rd U.S. 
Navy symp., San Diego, Calif. (Office of 
the Oceanographer of the Navy, Wash- 
ington, D.C.) 

11-14. American Assoc. for the History 
of Medicine, Rochester, Minn. (J. B. 
Blake, Natl. Library of Medicine, Be- 
thesda, Md.) 

11-14. Society for Industrial and Ap- 
plied Mathematics, natl. mtg., Univ. of 
Iowa, Iowa City. (J. B. Rosser, Mathe- 
matics Research Center, Univ. of Wis- 
consin, Madison) 

11-14. Plant Disease Epidemics, Anal- 
ysis and Implications, workshop, Penn- 
sylvania State Univ., University Park. 
(P. J. Wuest, Dept. of Plant Pathology, 
Pennsylvania State Univ., University Park 
16802) 

11-14. Society of Technical Writers 
and Publishers, 13th annual mtg., Fort 
Worth, Tex. (N. J. Kennedy, Box 3706, 
Columbus, Ohio 43214) 

11-21. Photographic Systems for Engi- 
neers, seminar, San Francisco, Calif. (J. 
B. Bell, 1525 Tennessee St., San Fran- 
cisco) 

12-13. Information Retrieval, 3rd natl. 
colloquium, Univ. of Pennsylvania, Phila- 
delphia. (A. W. Speakman, E. I. duPont 
de Nemours & Co., Wilmington, Del. 
19898) 

12-14. Diabetology, 7th annual mtg., 
Paris, France. (M. Rathery, Hotel-Dieu, 1, 
pl. du Parvis-Notre Dame, Paris 4) 

12-14. Czechoslovak Soc. of Urology, 
congr., Brno. (M. Jerabek, Clinique Uro- 
logique, 53, Pekarska, Brno) 

13. Desert Environment, mtg., Fuller- 
ton Junior College, Fullerton, Calif. (M. 
D. Brown, Div. of Life Sciences, Fuller- 
ton Junior College, Fullerton) 

14. Reliability, 7th annual West Coast 
symp., Univ. of Southern California, Los 
Angeles. (R. J. Guarino, TRW Systems, 
One Space Park, Redondo Beach, Calif.) 

15-18. American Inst. of Chemical En- 
gineers, 59th annual mtg., Columbus, 
Ohio. (The Institute, 345 E. 47 St., New 
York 10017) 

15-18. Kinetics and Catalysis, intern. 
symp., Columbus, Ohio. (P. B. Weisz, 
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What's so 

great about 

DigiBit 

solid state 

logic modules? 

Simplicity, 
Guarantee, 

Dependability, 
Flexibility, Accuracy, 
Economy, Stability, 
Performability . . . 

(plus a few more 
that don't rhyme) 

BRS, digital logic equipment, known 
as DigiBits, has added real meaning to 
the advantages of solid state electronics. 
Researchers in psychology, toxicology, 
pharmacology and other disciplines are 
finding DigiBits can put electronics to 
work in ways never before possible. 
Parameters have been expanded, resolu- 
tions narrowed and complex experiments 
made feasible where electro-mechanical 
devices could not perform satisfactorily. 
In many fields the answers once con- 
sidered conclusive are now subject to 
reappraisal. 

Regardless of your research applica- 
tion, if there is a need to program, 
record and analyze data, DigiBit logic 
modules can do it better. The full ca- 
pacity of technical achievement is here 
to serve you. The limit of its versatility 
is restricted only by your imagination 
and your experiment requirements. 

And DigiBit solid state modules mean 
long equipment life. In fact, BRS puts 
it in writing that all units are guaran- 
teed to operate for an unlimited period 
of time when used in accordance with 
published specifications. 

There's a lot more to the BRS story. 
Enough to make a thorough investiga- 
tion worthy of your serious considera- 
tion. Your questions are invited or if 
you have specific requirements let us 
know and we will tell you exactly how 
a system can be designed to do the job. 
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Constituents in Plant-Parasite Interaction, 
U.S.-Japan seminar, Gamagori, Japan. 
(C. J. Mirocha, Dept. of Plant Pathology 
and Physiology, Univ. of Minnesota, St. 
Paul) 

16-17. Plant Growth, conf., New York, 
N.Y. (J. F. Frederick, Dodge Chemical 
Co., Research Labs., 3425 Boston Rd., 
Bronx, N.Y. 10469) 

16-18. Aerospace Electronics, 18th natl. 
conf., Dayton, Ohio. (J. M. Mayer, 4525 
Fernbrook St., Kettering, Ohio 45440) 

16-18. Society of German Engineers, 
conf., Berlin. (The Society, Postfach 
10250, 4 Diisseldorf 10, Germany) 

16-18. Institute of Electrical and Elec- 
tronics Engineers, Group on Microwave 
Theory and Technique, symp., Palo Alto, 
Calif. (L. Young, Stanford Research Inst., 
Menlo Park, Calif. 94025) 

16-18. Power Instrumentation, 9th natl. 
symp., Detroit, Mich. (R. C. Austin, De- 
troit Edison Co., 2000 Second Ave., De- 
troit 48226) 

16-18. American Assoc. for Thoracic 
Surgery, Vancouver, B.C., Canada. (A. 
Henvey, 311 Carondelet Bldg., 7730 Ca- 
rondelet Ave., St. Louis, Mo.) 

16-19. Biomedical Sciences Instrumen- 
tation, 4th natl. symp., Anaheim, Calif. 
(T. B. Weber, Beckman Instruments, Inc., 
2500 Harbor Blvd., Fullerton, Calif.) 

16-20. American Soc. of Civil Engi- 
neers, Denver, Colo. (W. H. Wisley, 345 
E. 47 St., New York, N.Y. 10017) 

16-20. Disposal of Radioactive Wastes 
into the Seas, Oceans, and Surface Waters, 
symp., Intern. Atomic Energy Agency, 
Vienna, Austria. (IAEA, 11 Karntnerring, 
Vienna 1) 

16-20. American Industrial Hygiene 
Assoc., Pittsburgh, Pa. (A. D. Hosey, 
1014 Broadway, Cincinnati, Ohio 45202) 

16-20. Water Resources Engineering, 
conf., American Soc. of Civil Engineers, 
Denver, Colo. (W. H. Wisley, The Society, 
345 E. 47 St., New York 10017) 

17-19. Fast Breeder Reactors, intern. 
conf., London, England. (H. C. Dunn, 
British Nuclear Energy Soc., Risley, War- 
rington, Lancashire, England) 

18-20. Operations Research Soc. of 
America, 29th natl. mtg., Santa Monica, 
Calif. (J. E. Walsh, System Development 
Corp., 2500 Colorado Ave., Santa Monica 
90406) 

18-25. Warm-Water Pond Fish Culture, 
world symp., U.N. Food and Agriculture 
Organization, Rome, Italy. (T. V. R. Pil- 
lay, FAO, Via delle Terme di Caracalla, 
Rome) 

19-20. Membrane Processes for Indus- 
try, symp., Southern Research Inst., Bir- 
mingham, Ala. (J. H. Strickland, SRI, 
2000 Ninth Ave. S., Birmingham 35205) 

.19-21. Organellogenesis. regional conf., 
Soc. for Developmental Biology, Ames, 
Iowa. (J. M. Arnold, Dept. of Biochem- 
istry and Biophysics, Iowa State Univ., 
Ames 50010) 

19-22. Exfoliative Cytology, intern. 
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Soc. for Developmental Biology, Ames, 
Iowa. (J. M. Arnold, Dept. of Biochem- 
istry and Biophysics, Iowa State Univ., 
Ames 50010) 

19-22. Exfoliative Cytology, intern. 
congr., Rio de Janeiro, Brazil. (E. von 
Haam, Ohio State Univ., Columbus) 

19-22. German Bunsen Soc. for Physi- 
cal Chemistry, 65th general assembly, 
Freudenstadt. (The Society, Varrentrapp- 
str. 40-42, 6 Frankfurt am Main, West 
Germany) 

20-21. Surface Physics, 4th symp., 

congr., Rio de Janeiro, Brazil. (E. von 
Haam, Ohio State Univ., Columbus) 

19-22. German Bunsen Soc. for Physi- 
cal Chemistry, 65th general assembly, 
Freudenstadt. (The Society, Varrentrapp- 
str. 40-42, 6 Frankfurt am Main, West 
Germany) 

20-21. Surface Physics, 4th symp., 
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Washington State Univ., Pullman. (E. E. 
Donaldson, Dept. of Physics, Washington 
State Univ., Pullman 99163) 

20-22. Royal Astronomical Soc. of Can- 
ada, general assembly, Univ. of Manitoba, 
Winnipeg. (R. J. Lockhart, Dept. of Math- 
ematics, Univ. of Manitoba, Winnipeg) 

20-22. Society for Experimental Medi- 
cine of the German Democratic Republic, 
3rd general conf., Leipzig, East Germany. 
(Secretariat, The Society, Friedrichstr. 129, 
Block F, 104 Berlin, East Germany) 

21. Southern Calif. Acad. of Sciences, 
annual mtg., California State College, San 
Diego. (C. Rozaire, The Academy, Los 
Angeles Museum, Exposition Park, Los 
Angeles, Calif.) 

22-26. Institute of Food Technologists, 
26th annual mtg., Portland, Ore. (C. L. 
Willey, 176 W. Adams St., Chicago, Ill. 
60603) 

22-26. American Orthopedic Assoc., 
Colorado Springs, Colo. (S. W. Banks, 29 
E. Madison St., Chicago, 11l.) 

23-24. High Temperature Reactors and 
the Dragon Project, symp., London, Eng- 
land. (Secretary, British Nuclear Energy 
Soc., Inst. of Civil Engineers, 1-7 Great 
George St., London S.W.1) 

23-25. American Astronautical Soc., 
12th annual mtg., Los Angeles and Ana- 
heim, Calif. (L. Larmore, Douglas Air- 
craft, 3000 Ocean Park Blvd., Santa Mon- 
ica, Calif.) 

23-25. Chemical and Petroleum Instru- 
mentation, 7th natl. symp., San Francisco, 
Calif. (J. T. Ward, E. I. duPont de 
Nemours & Co., Wilmington, Del. 19898) 

23-25. Dynamics of Chemical Reac- 
tions, intern. symp., Padua, Italy. (Dire- 
zione Istituto di Impianti Chimici, Univ. 
degli Studi, Padua) 

23-26. Association for Research into 
Periodontal Disease, 18th mtg., West 
Berlin, Germany. (M. J. Matthey, 2 rue 
Bartholini, Geneva, Switzerland) 

23-26. Spaceflight, 6th European symp., 
Brighton, England. (British Interplanetary 
Soc., 12 Bessborough Gardens, S.W., Lon- 
don, S.W.1, England) 

23-28. International Assoc. for the 
Study of the Bronchi, 16th congr., Athens, 
Greece. (The Association, 189 Blvd. St.- 
Germain, Paris 7, France) 

23-28. Hormonal Steroids, intern. 
congr., Milan, Italy. (L. Martini, Inst. di 
Farmacologia, Via Andrea del Sarto 21, 
Milan) 

24-26. Solid Propulsion, conf., Chicago, 
111. (Chemical Propulsion Information 
Agency, 8621 Georgia Ave., Silver Spring, 
Md.) 

24-26. Ultrasonic Testing of Materials, 
2nd intern, symp., Berlin, Germany. (Kam- 
mer der Technik FV "Maschinenbau," 
Clara-Zetkinstr. 115-117, 108 Berlin) 

25. American Soc. for Gastrointestinal 
Endoscopy, Chicago, Ill. (B. H. Sullivan, 
Jr., 2020 E. 93 St., Cleveland, Ohio 44106) 

25-27. Society of Radiographers, 20th 
annual conf., Brighton, England. (The 
Society, 32 Welbeck St., London, W.1, 
England) 

25-27. Sulfamic Acid and Its Electro- 
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Two ways to make 

your mass spectrometer 
more useful-no matter 

who made it. 

Bendix? gas chromato- 
graph manifold inlet 
systems. These units 
couple packed-column 
gas chromatographs to 
the mass spectrometer, 

increasing the usefulness of each. They permit con- 
tinuous monitoring of gas chromatograph effluent, 
sampling of trapped portions of effluent, and removal 
of carrier gas from trapped effluent. Each of two 
models reduces analysis of gas chromatograph effluents 
to a simple routine. 

Bendix heated molec- 
ular leak inlet systems. a p ll 
They offer the simplest, 
most reliable means of 
introducing samples 
under reproducible con- 
ditions. Each of fourn 
models provides maxi- 
mum accuracy in quan- 
titative analysis of B i 
gases, liquids and volae TF 
t tile solids-as well as 
maximum convenience 
for qualitative work. The systems are particularly 
useful in studying decomposition of samples or inter- 
action of compounds. 

Whatever the type or brand of your mass spectrom- 
eter, these accessories will very likely extend its 
usefulness. They're both developments of Bendix 
Cincinnati, the people who originated the TOF mass 
spectrometer. Today we offer a complete line of mass 
spectrometers (from $19,500) and accessories-as well 
as polarimeters, polarographic systems, viscometers 
and other scientific instruments for over 100 areas of 
research and analysis. 

For more information, contact us at 3625 Hauck 
Road, Cincinnati, Ohio 45241. 

Cincinnati Division l ' 

II 

A user 3,250 miles from 
London comments: I 

'With modern methods of air 
express transport................... 
consignments are almost in- 
variably punctual to the hour 
from the Radiochemical Centre 
at Amersham'. 

Last year the Radiochemical Centre made over 
56,000 consignments of radioactive material 
and more than 30,000 were despatched via 
London Airport. The Centre's proximity to an 
international airport enables it to maintain a 
swift, thoroughly dependable, truly world- 
wide delivery service for radiopharmaceuticals 
and research radiochemicals. 
A comprehensive catalogue 'Radioactive 
Products' is available free to radioisotope 
users. For details of our carbon-14 and tritium 
compounds, U.S. users should write to: 
Nuclear-Chicago Corporation, 333 East 
Howard Avenue, Des Plaines, Illinois, 60018. 

THE RADIOCHEMICAL CENTRE 
Amersham, Buckinghamshire, England 

Tel: Little Chalfont 2701 Telex: 83141 Active Amersham 
Cables: Activity Amersham Telex 

THE WORLD CENTRE FOR DEPENDABLE RADIOCHEMICALS 

TAS/RC.143 
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No "grapefruit effect" 

from this wash bottle 

No "grapefruit effect" 
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You never get stray squirts and leaks when you squeeze 
a Mallinckrodt AR plastic wash bottle. Cap, hose and 
nozzle are all a single molded piece. There are no 

joints. The liquid has just one place to go-right where 

you aim it. 

The spout is a hard, rigid mold that's shaped like a jet 
engine nacelle. It delivers everything from a single drop 
to a needle-sharp stream; and it won't crack or split 
under prolonged use. Next time you order wash bottles, 
get this hard-nosed model. 

Another new idea in labware from the people who think past 
the product. Stocked in several sizes for immediate shipment 
by your lab supplier. 
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Organization. Warren G. Bennis. Mc- 
Graw-Hill, New York, 1966. 235 pp. Illus. 
$6.95. 

Cheese and Fermented Milk Foods. 
Frank Kosikowski. The Author, Cornell 
Univ., Ithaca, N.Y., 1966. 445 pp. Illus. 
$15. 

Chemicals Used in Food Processing. 
Compiled by the Food Technology Sub- 
committee, Food Protection Committee, 
Natl. Acad. of Sciences-Natl. Research 
Council. Natl. Acad. of Sciences-Natl. Re- 
search Council, Washington, D.C., 1965. 
310 pp. Illus. Paper, $6.50. 

Community Mental Health Services in 
Northern Europe: Great Britain, Nether- 
lands, Denmark, and Sweden. Sylvan S. 
Furman. U.S. Department of Health, Edu- 
cation, and Welfare, Washington, D.C., 
1966 (order from Superintendent of Docu- 
ments, Washington, D.C.). 229 pp. $1.75. 

The Cooperative Extension Service. H. 
C. Sanders, Ed. Prentice-Hall, Englewood 
Cliffs, N.J., 1966. 448 pp. Illus. $11.35. 
Thirty-eight papers; the sections are 
Foundations (4 papers); Some Contribu- 
tions of the Behavioral Sciences (2 papers); 
Program Development (2 papers); Plan- 
ning for and Effecting Change (26 papers); 
Reporting and Public Relations (2 papers); 
Personnel Training and Development (1 
paper); and A Look to the Future (1 
paper). 

Desert Life. J. L. Cloudsley-Thompson. 
Pergamon, New York, 1965. 96 pp. Illus. 
Paper, $1.95. 

Dictionary of Astronomical Terms. Ake 
Wallenquist. Translated from the Swedish 
edition (1962) by Sune Engelbrektson. 
Published for the American Museum of 
Natural History by Natural History Press, 
Garden City, N.Y., 1966. 275 pp. Illus. 
Paper, $1.75. 

Dictionary of Mathematics. C. C. T. 
Baker. Hart, New York, 1966. 346 pp. 
Illus. Paper, $2.65; cloth, $6.95. 

The Discipline of the Cave. J. N. Find- 
lay. Allen and Unwin, London; Human- 
ities Press, New York, 1966. 227 pp. 
$5.50. Ten lectures given as the Gifford 
Lectures at the University of St. Andrews 
(St. Andrews, Fife, Scotland), December 
1964-February 1965. Muirhead Library 
of Philosophy, edited by H. D. Lewis. 

Electronic Brains: How Computers 
Work. Rolf Lohberg and Theo Lutz. 
Translated from the German edition (Stutt- 
gart, 1963) by Kenneth T. Dutfield. Oak 
Tree Press, London; Sterling, New York, 
1966. 221 pp. Illus. $4.95. 

Employment and Earnings Statistics for 
the United States, 1909-65. U.S Depart- 
ment of Labor, Washington, D.C., 1966 
(order from Superintendent of Documents, 
Washington, D.C.). 768 pp. Paper, $4.25. 

Equality and Beyond: Housing Segre- 
gation and 'the Goals of the Great Society. 
George Grier and Eunice Grier. Quad- 
rangle Books, Chicago, 1966. 125 pp. 
$3.50. 

The Evolution of the Nuclear Atom. 
G. K. T. Conn and H. D. Turner. Iliffe, 
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Univ. Press, New York, 1966. 176 pp. 
Illus. $5. 

Eye and Brain: The Psychology of See- 
ing. R. L. Gregory. McGraw-Hill, New 
York, 1966. 254 pp. Illus. Paper, $2.45. 
World University Library Series. 

Fertility and Family Planning in the 
United States. Pascal K. Whelpton, Arthur 
A. Campbell, and John E. Patterson. 
Princeton Univ. Press, Princeton, N.J., 
1966. 479 pp. Illus. $12.50. 

Fossil Birds. W. E. Swinton. British 
Museum (Natural History), London, ed. 
2, 1965. 71 pp. Illus. Paper, 7s. 6d. 

Handbook of Middle American Indians. 
vols. 2 and 3. Robert Wauchope, Ed. 
Archaeology of Southern Mesoamnerica. 
Pts. 1 and 2 (1102 pp.). Gordon R. Willey, 
Ed. Univ. of Texas Press, Austin, 1966. 
Illus. $15 each. Thirty-nine papers. 

The History of Psychiatry: An Evalu- 
ation of Psychiatric Thought and Practice 
from Prehistoric Times to the Present. 
Franz G. Alexander and Sheldon T. Seles- 
nick. Harper and Row, New York, 1966. 
487 pp. Illus. $11.95. 

Hospital Policy Decisions: Process and 
Action. Arthur B. Moss, Wayne G. Broehl, 
Jr., Robert H. Guest, and John W. Hen- 
nessey, Jr. Putnam, New York, 1966. 358 
pp. $8.50. 

The Identity of Man. J. Bronowski. 
Published for the American Museum of 
Natural History by Natural History Press, 
Garden City, N.Y., 1965. 119 pp. $3.95. 

Industrialization in Two Systems: Essays 
in Honor of Alexander Gerschenkron. 
Henry Rosovsky, Ed. Wiley, New York, 
1966. 299 pp. Illus. $6.95. Ten papers: 
"The mechanization of reaping in the 
ante-bellum midwest" by Paul A. David; 
"The common school revival: Fact or 
fancy" by Albert Fishlow; "No safety in 
numbers: Some pitfalls of historical sta- 
tistics" by Goran Ohlin; "Japan's transi- 
tion to modern economic growth, 1868- 
1885" by Henry Rosovsky; "The relative 
decline of the British steel industry, 1880- 
1913" by Peter Temin; "The economics 
of overtaking and surpassing" by Joseph 
S. Berliner; "On the theory of economic 
administration" by Robert W. Campbell; 
"Gold and the sword: Money in the Soviet 
command economy" by Gregory Gross- 
man; "Foreign trade behavior of centrally 
planned economies" by Franklyn D. Holz- 
man; and "Pressure and planning in the 
Soviet economy" by Herbert S. Levine. 

Insects. Ross E. Hutchins. Prentice-Hall, 
Englewood Cliffs, N.J., 1966. 336 pp. 
Illus. $6.95. Prentice-Hall Series in Nature 
and Natural History. 

Locational Analysis in Human Geog- 
raphy. Peter Haggett. St. Martin's Press, 
New York, 1966. 351 pp. Illus. $8. 

The Machinery of Life. Dean E. Wool- 
dridge. McGraw-Hill, New York, 1966. 
222 pp. Illus. $7.95. 

The Medical Formulary or Aqriabad- 
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Bausch & Lomb Data Acquisition System... fast, low cost answer to your high 
volume demands. Runs as many as 4 samples a minute... saving up to 70% 
time over manual systems. A substantial gain in accuracy and precision, too. 

Buy the complete system or any modular component. Flow-Thru Cuvette 
eliminates test tubes... assures reproducibility to less than 1/2%. Spectronic 
20 Colorimeter-Spectrophotometer is the fastest, most accurate in its price 
class. V.O.M. Recorder, with Spectro-Chart 25 Adapter, permanently tran- 
scribes results. The Digi-Spec DT-20 Digital Readout, available as an option, 
permits retaining displayed reading. 

Write for Catalog 33-2051, or a demonstration. Bausch & Lomb, 85628 
Bausch Street, Rochester, New York 14602. 
* (Bausch & Lomb manufactures a complete line of spectrophotometers, including 
the Spectronic 505, Spectronic 600 and Precision Spectrophotometers) 
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I P Cs 0 o INC. Dept. 2846 

Industrial Products Division * Deerfield, Michigan 

,,. carries on 
where other 

SPECTROPHOTOMETERS 

leave off. 

THE NEW PHOENIX SCANNING 
DUAL WAVELENGTH 

SPECTROPHOTOMETER 
WANT TO MEASURE ABSORPTION CHANGES OF 3 x 10-3 O.D. UNITS IN 
TURBID MEDIA? Conventional spectrophotometers are not satisfactory under 
these stringent conditions, so we've provided an unconventional spectroo 
photometer for this purpose. It is a single instrument capable of operation 
both in a dual wavelength mode and as a high sensitivity scanning double 
beam spectrophotometer. Although it is primarily intended for studies in 
enzyme kinetics, oxidative phosphorylation and photosynthesis, it is ex- 
pected to have application in other areas where small O.D. differences 
have to be measured in optically dense media. For complete technical 
details write for Bulletin PMD-1000. 

1 =SV^S9 ~PHOENIX PRECISION INSTRUMENT CO. 
A Subsidiary of CENCO INSTRUMENTS CORP. 

3803-05 N. 5th Street, Phila., Penna. 19140, U.S.A. 
World Wide Sales and Service 
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MODEL KPI ' 
PRESSUREE KP15 

TRANSDUCER 
KIT 

~1 RANGES OF 
.?-t 11 -?t5, ?25, ?-- 1t 00 

, 

and -?500 psi, Gage 
'or Differential 

* Provides multirange capability 
. with interchangeable diaphragms... 

cuts inventory costs. 
~i'; ~* 1% Reading Accuracy, 1-500 psi. 

Accepts corrosive liquids and gases, 
both sides. Withstands Overpressure of 200 psi or i 

P?~i;V~ ?200% of range, whichever is greater... .. 
,;: 2,000 psi max. line pressure.' 

TRANSDUCER 
IINDICATOR 

features L 
It J 

'* Analog and digital readout capabilities. i 
* 1% Accuracy taut band meter. ^M ?^'+2~~~~~~~~ ~Model CD25 i: 

* - 10 VDC full scale isolated output. 
:* Dynamic response 0-1000 cps. '. 

PACE manufactures a complete line of Pressure Transducers 
" for laboratory, industrial and aerospace test and control : 
;: applications . -. .... 

) .,.,. '!?WjL 
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Photoelectric Colorimeter 
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Test Tube 
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KLETT COLONY MARKER and TALLY 

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

/ott // MANUFACTURING CO., INC., 
179 East 87th Street, New York, 28, N.Y. 
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ative study based on the proceedings of 
the Third Regional Meeting of Represent- 
atives of National Scientific Research Or- 
ganizations of South and South-East Asia 
(Canberra, Australia), February 1964. 
UNESCO, Paris, 1965 (order from Unesco 
Publications Center, New York). 45 pp. 
Paper, 75?. 

Nobel Lectures in Chemistry. vol. 2, 
1922-1941. Published for the Nobel 
Foundation by Elsevier, New York, 1966. 
518 pp. Illus. $85, set of 3 volumes. 

Origins of American Conservation. Hen- 
ry Clepper, Ed. Ronald, New York, 1966. 
203 pp. Illus. $4.50. Ten papers: "The 
conservation movement: Birth and in- 
fancy" by Henry Clepper; "Wildlife regu- 
lation and restoration" by James B. Tre- 
fethen; "Forests and forestry" by Arthur 
B. Meyer; "Fisheries and aquatic re- 
sources: Lakes, streams, and other inland 
waters: Coastal and marine waters" by 
Richard H. Stroud and Clarence P. Idyll; 
"Soil conservation" by H. Wayne Pritch- 
ard; "Water conservation: Watershed 
management: Water supply and pollution 
control" by William E. Sopper and Mau- 
rice K. Goddard; "Range and forage re- 
sources" by David G. Wilson; "Parks and 
wilderness" by Conrad L. Wirth; "Scenic, 
historic, and natural sites" by Michael 
Nadel; and "Next steps for resources" by 
Joseph L. Fisher. 

Plant Diversification. Theodore De- 
levoryas. Holt, Rinehart, and Winston, 
New York, 1966. 157 pp. Illus. Paper, 
$2.25. Modern Biology Series. 

Political Power and Social Change. 
Peter H. Odegard. Rutgers Univ. Press, 
New Brunswick, N.J., 1966. 111 pp. $3.50. 

Professional Services Directory. Ameri- 
can Translators Assoc., New York, 1965. 
245 pp. Paper, $5. Information on 239 
members of the American Translators 
Association, who cover a total of 30 lan- 
guages. 

Rebuilding Cities. Percy Johnson-Mar- 
shall. Aldine, Chicago, 1966. 398 pp. Illus. 
$15. 

Science Policy and Organization of Sci- 
entific Research in the Czechoslovak So- 
cialist Republic. UNESCO, Paris, 1965 
(order from Unesco Publications Center, 
New York). 88 pp. Illus. Paper, $1. 

Scientific and Engineering Manpower 
in Communist China, 1949-1963. Chu- 
yuan Cheng. Natl. Science Foundation, 
Washington, D.C., 1965 (order from Su- 
perintendent of Documents, Washington, 
D.C.). 608 pp. Paper, $2. 

Selected Bibliography on Algae. vol. 6. 
Nova Scotia Research Foundation, Hali- 
fax, 1965. 217 pp. Paper, $5. The refer- 
ences included are mainly from the years 
1959 to 1964. 

Six Lectures on Modern Natural Phi- 
losophy. C. Truesdell. Springer-Verlag, 
New York, 1966 125 pp. Illus. $4.50. 

Sleep. Ian Oswald. Penguin Books, Bal- 
timore, 1966. 141 pp. Illus. Paper, 950. 

Smithsonian Year, 1965. Annual report 
of the Secretary. Smithsonian Institution, 
Washington, D.C., 1965. 449 pp. Illus. 
Paper. 
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Peter H. Odegard. Rutgers Univ. Press, 
New Brunswick, N.J., 1966. 111 pp. $3.50. 

Professional Services Directory. Ameri- 
can Translators Assoc., New York, 1965. 
245 pp. Paper, $5. Information on 239 
members of the American Translators 
Association, who cover a total of 30 lan- 
guages. 

Rebuilding Cities. Percy Johnson-Mar- 
shall. Aldine, Chicago, 1966. 398 pp. Illus. 
$15. 

Science Policy and Organization of Sci- 
entific Research in the Czechoslovak So- 
cialist Republic. UNESCO, Paris, 1965 
(order from Unesco Publications Center, 
New York). 88 pp. Illus. Paper, $1. 

Scientific and Engineering Manpower 
in Communist China, 1949-1963. Chu- 
yuan Cheng. Natl. Science Foundation, 
Washington, D.C., 1965 (order from Su- 
perintendent of Documents, Washington, 
D.C.). 608 pp. Paper, $2. 

Selected Bibliography on Algae. vol. 6. 
Nova Scotia Research Foundation, Hali- 
fax, 1965. 217 pp. Paper, $5. The refer- 
ences included are mainly from the years 
1959 to 1964. 

Six Lectures on Modern Natural Phi- 
losophy. C. Truesdell. Springer-Verlag, 
New York, 1966 125 pp. Illus. $4.50. 

Sleep. Ian Oswald. Penguin Books, Bal- 
timore, 1966. 141 pp. Illus. Paper, 950. 

Smithsonian Year, 1965. Annual report 
of the Secretary. Smithsonian Institution, 
Washington, D.C., 1965. 449 pp. Illus. 
Paper. 

Social Insect Populations. M. V. Brian. 
Academic Press, New York, 1965. 143 
pp. $6. 

Spectrochemical Abstracts. vol. 10, 
1963-64. Ernest H. S. van Someren, F. 
Lachman, and F. T. Birks. Hilger and 
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Demand type thermostatic control gives 
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Watts, London, 1965. 117 pp. Paper, ?3 
3s. 

Television: A World View. Wilson P. 
Dizard. Syracuse Univ. Press, Syracuse, 
N.Y., 1966. 363 pp. Illus. $7.95. 

Thirty Years That Shook Physics. The 
story of quantum theory. George Gamow. 
Doubleday, Garden City, N.Y., 1966. 
238 pp. Illus. $5.95. 

Water in Industry. A survey of water 
use in industry. Natl. Assoc. of Manu- 
facturers, New York; Chamber of Com- 
merce of the U.S., Washington, D.C., 
1965. 87 pp. Illus. Paper, $2. 

We Are Not Alone: The Search for In- 
telligent Life on Other Worlds. Walter 
Sullivan. McGraw-Hill, New York, ed. 2, 
1966. 337 pp. Illus. $7.50. 

The Year Book of the Royal Society 
of London. Royal Society, London, 1966. 
351 pp. $3.15. 

Biological and Medical Sciences 

Annual Review of Entomology. vol. 11. 
Ray F. Smith and Thomas E. Mittler, 
Eds. Annual Reviews, Palo Alto, Calif., 
1966. 404 pp. Illus. $8.50. Twenty papers. 

The Autonomic Nervous System: For 
Students of Physiology and of Pharna- 
cology. J. Harold Burn. Davis, Phila- 
delphia, ed. 2, 1965. 142 pp. Illus. $3.50. 

Chemical Aspects of the Autonomic 
Nervous System. D. J. Triggle. Academic 
Press, New York, 1965. 339 pp. Illus. 
$11.50. Theoretical and Experimental 
Biology Series. 

Culture de l'Epiderme de Mammifere 
Adulte. M. Prunieras. S.P.E.I., Paris, 
1965. 149 pp. Illus. Paper, F. 40. 

Field Biology and Ecology. Allen H. 
Benton and William E. Werner, Jr. Mc- 
Graw-Hill, New York, ed. 2, 1966. 509 
pp. Illus. $9.50. 

Genetic Polymorphism. E. B. Ford. 
M.I.T. Press, Cambridge, Mass., 1965. 
101 pp. $4.75. 

Introduction to Animal Neurology. A. 
C. Palmer. Davis, Philadelphia, 1965. 153 
pp. Illus. $5. 

Laboratory Exercises in Animal Biology. 
Dale C. Braungart. Mosby, St. Louis, Mo., 
ed. 6, 1966. 252 pp. Illus. Paper, $4. 

Life into Space: An Introduction to 
Space Biology. Charles C. Wunder. Davis, 
Philadelphia, 1966. 338 pp. Illus. $9.50. 

Meeresbiologie: Eine Einfuhrung in die 
Probleme und, Ergebnisse. Hermann Fried- 
rich. Borntraeger, Berlin, 1965. 442 pp. 
Illus. DM. 88. 

A Monograph of Lemnaceae. Edwin 
Horace Daubs. Univ. of Illinois Press, 
Urbana, 1965. 126 pp. Illus. Paper, $3.50; 
cloth, $4.50. Illinois Biological Mono- 
graphs, No. 34. 

The Morphology of Gymnosperms: The 
Structure and Evolution of Primitive Seed- 
Plants. K. R. Sporne. Hillary House, New 
York, 1965. 216 pp. Illus. $3. 
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A true proportional controller capable 
of controlling any variable that can 

be expressed as a change in liquid level. 
Eliminated cycling disadvantage of 

usual on-off controllers. Lab-Stat responds 
to both proximity and direction 

of liquid level relative to control point, 
automatically adjusting its controlling 

action to exactly correct any deviation. 
Transistorized circuit, stabilized, 

against supply voltage fluctuation and 
ambient temperature changes. 

Will maintain control within a 1 mm. 
change in liquid level (such as 

the mercury in an ordinary thermometer). 
Also functions as common 

on-off controller or high limit shut-off. 
Applications: 1. Unattended control 

of temperature for distillations, 
heat up for melting point determinations, 

control of reaction temperatures 
and general heating and cooling. 

2. Control of vacuum for distillation, 
drying or any vacuum system. 

3. Control of reaction 
feed streams by control of 

system pressure or liquid level. 
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son and Ronald D. Hunt. Thomas, Spring- 
field, Ill., 1966. 1679 pp. Illus. $65. 

Techniques for Electron Microscopy. 
Desmond H. Kay, Ed. Davis, Philadelphia, 
ed. 2, 1965. 574 pp. Illus. $15. Sixteen 
papers. 

Mathematics, Physical Sciences, 
and Engineering 

Alloy Phase Equilibria. A. Prince. Else- 
vier, New York, 1966. 302 pp. Illus. $30. 

Applied Infrared Spectroscopy. David 
N. Kendall. Reinhold, New York; Chap- 
man and Hall, London, 1966. 576 pp. 
Illus. $23. Eighteen papers. 

An Approach to Chemical Analysis: 
Its Development and Practice. H. N. Wil- 
son. Pergamon, New York, 1966.'383 pp. 
Illus. Paper, $4.95. 

Aqueous Solutions and, Body Fluids: 
Their Concentrative Properties and Con- 
version Tables. A. V. Wolf. Harper and 
Row, New York, 1966. 182 pp. Illus. 
$7.50. 

Automatic Digital Calculators. Andrew 
D. Booth and Kathleen H. V. Booth. 
Butterworth, Washington, D.C., ed. 3, 
1965. 275 pp. Illus. $9.95. 

The Chemistry of Rhenium and Tech- 
netium. R. Colton. Interscience (Wiley), 
New York, 1965. 195 pp. Illus. $8.50. In- 
terscience Monographs on Chemistry, edi- 
ted by F. Albert Cotton and G. Wilkinson. 

The Chemistry of Selenium, Tellurium 
and Polonium. K. W. Bagnall. Elsevier, 
New York, 1966. 208 pp. Illus. $13. Top- 
ics in Inorganic and General Chemistry 
Series, edited by P. L. Robinson. 

A Concise Encyclopedia of Heat Trans- 
fer. S. S. Kutateladze and V. M. Boris- 
hanskii. Translated from the Russian edi- 
tion by J. B. Arthur. Henry Cohen, Trans- 
lation Editor. Pergamon, New York, 1966. 
505 pp. Illus. $18.50. 

The Continuous Maximum Principle: A 
Study of Complex Systems Optimization. 
Liang-Tseng Fan. Wiley, New York, 1966. 
425 pp. Illus. $16. Contributors are T. C. 
Chen, S. J. Chen, Y. K. Ahn, C. L. 
Hwang, C. S. Wang, Y. C. Ko, L. E. 
Erickson, and L. S. Fan. 

Dielectrics, Intermolecular Forces, Op- 
tical Rotation. John Gamble Kirkwood. 
R. H. Cole, Ed. Gordon and Breach, New 
York, 1965. 281 pp. Illus. Paper, $4.95; 
cloth, $8.50. Documents on Modern Phys- 
ics Series, edited by Elliott W. Montroll, 
George H. Vineyard, and Maurice Levy. 

Diffraction Methods in Materials Sci- 
ence. J. B. Cohen. Macmillan, New York, 
1966. 367 pp. Illus. Paper, $4.95; cloth, 
$8.95. Macmillan Series in Materials Sci- 
ence, edited by Morris E. Fine, Johannes 
Weertman, and Julia R. Weertman. 

Diffusional Separation Processes: The. 
ory, Design, and Evaluation. Earl D. 
Oliver. Wiley, New York, 1966. 460 pp. 
Illus. $14. 
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MACALASTER'S LOW-PRICED 
WARBURG for respiration studies. 

Think of it! At only $250, Macalaster's Warburg teaches the identical 
principles as advanced $2,600 instruments. Now undergraduate and 
graduate students can really work with and understand the Warburg 
techniques of respiration studies. 

It is durable. Dependable. Solidly-? 
' 

built. Offers 0.1 #1 precision and ....... 

sensitivity. Deliberate "Open Con- 
struction" design dynamically il-- 
lustrates what is happening. * | . 

The unit, completely assembled, 
includes shaker, bath, eight 
manometer assemblies, plus two 
sets of replacement glassware, 
and manometer stand. 

56980 Warburg Apparatus, complete $250 

Write for complete data. A 41|| 
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iAlways the 
Reaction to 

- IALCONOX 

in,ACTION 
When "clean" is not quite good enough 
for glassware, instruments, equipment and 
component parts, ALCONOX-The Master 
Cleaner-does a more thorough job where 
others fail and does it more efficiently... 
more economically! 
3 lb. Box-$1.95 / Case of 12 Boxes-$18.00 

Slightly higher West of the Rockies 

For YOUR reaction to 
"ALCONOX IN ACTION" 
REQUEST FREE SAMPLES 

or order from any leading Laboratory, 
Hospital or Surgical Supply Dealer. 

Ask about money-saving bulk prices. 

ALCONOX, INC., N.Y. 10003 
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Revolutionary 
electronic 
calculator 
* Unmatched speed, versatility 
* Simple to operate 
* Single keystrokes provide all 

these functions 

I+ -IX 2 Ix i x loge,x 
* Two independent accumulators for random 
data entry and retrieval 
* LOW PRICE - FROM $1690 to $2095 
Additional keyboard units from $450 
* Time sharing units also available 
Write for complete details 
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LABORATORIES,INC. 

Dept.DD4, 836 North St., Tewksbury, Mass. 01876 
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Electron Microscopy of Thin Crystals. 
P. B. Hirsch, R. B. Nicholson, A. Howie, 
D. W. Pashley, and M. J. Whelan. Butter- 
worth, Washington, D.C., 1965. 559 pp. 
Illus. $29.50. 

Electronics for Experimenters in Chem- 
istry, Physics and Biology. Leon F. Phil- 
lips. Wiley, New York, 1966. 280 pp. Illus. 
Paper, $3.95. 

Encyclopedia of Industrial Chemical 
Analysis. vol. 1, General Techniques, A-E. 
Foster Dee Snell and Clifford L. Hilton, 
Eds. Interscience (Wiley), New York, 
1966. 779 pp. Illus. $45. 

Fundamentals of Corrosion. J. C. Scully. 
Pergamon, New York, 1966. 206 pp. Illus. 
Paper, $3.95. The Commonwealth and 
International Library. 

Interstellar Gas Dynamics. S. A. Kaplan. 
F. D. Kahn, Ed. Pergamon, New York, 
ed. 2, 1966. 138 pp. Illus. $6.50. Inter- 
national Series of Monographs in Natural 
Philosophy, vol. 3. 

Introduction to Disclocations. Derek 
Hull. Pergamon, New York, 1965. 271 
pp. Illus. Paper, $4.95. The Common- 
wealth and International Library. 

Ionic Equilibria. J. E. Prue. Pergamon, 
New York, 1966. 129 pp. Illus. $5.50. The 
International Encyclopedia of Physical 
Chemistry and Chemical Physics Series. 

The Kinetics of Phase Transformations 
in Metals. J. Burke. Pergamon, New York, 
1965. 234 pp. Illus. Paper, $4.95. The 
Commonwealth and International Library. 

Linear Programming. D. B. Yudin and 
E. G. Gol'shtein. Translated from the 
Russian edition (Moscow, 1963) by Z. 
Lerman. Israel Program for Scientific 
Translations, Jerusalem, 1965; Davey, 
New York, 1966. 519 pp. Illus. $25.25. 

The MAA Problem Book II. Compiled 
by Charles T. Salkind. Random House, 
New York, 1966. 118 pp. Illus. Paper, 
$1.95. New Mathematical Library, No. 
17. Annual high school contests of the 
Mathematical Association of America, 
1961 to 1965. 

Mathematical Methods in Chemical En- 
gineering: Matrices and, Their Application. 
Neal R. Amundson. Prentice-Hall, Engle- 
wood Cliffs, N.J., 1966. 282 pp. Illus. $14. 
Prentice-Hall International Series in the 
Physical and Chemical Engineering Sci- 
ences, edited by Neal R. Amundson. 

Mathematics for Quantum Chemistry. 
Jay Martin Anderson. Benjamin, New 
York, 1966. 164 pp. Illus. Paper, $3.95; 
cloth, $8.50. 

Modern Quantum Chemistry. Istanbul 
Lectures. vol. 1, Orbitals. Oktay Sinanoglu, 
Ed. Academic Press, New York, 1965. 
258 pp. Illus. $10. Contributors are A. T. 
Amos, R. Daudel, Inga Fischer-Hjalmars, 
Kenichi Fukui, Richard L. Hummel, Josh- 
ua Jortner, J. Koutecky, R. Lefebvre, L. 
J. Oosterhoff, M. K. Orloff, Robert G. 
Parr, Stuart A. Rice, Klaus Ruedenberg, 
and 0. Sinanoglu. 

Modern Quantum Chemistry. Istanbul 
Lectures. Pt. 2, Interactions. Oktay 
Sinanoglu, Ed. Academic Press, New 
York, 1965. 327 pp. Illus. $12. Contrib- 
utors are A. Bellemans, O. Chalvet, Morrel 
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SHONKA 
ELECTROM ETER 
SHONKA 
ELECTROM ETER 

New high-sensitivity 
instrument measures 
ultra-small dc signals 

New high-sensitivity 
instrument measures 
ultra-small dc signals 
The new Shonka Electrometer is an 
extremely sensitive instrument for indi- 
cation of very small dc potentials from 
extremely high impedance sources. 
It depends for its operation upon the 
unique application of a simple princi- 
ple-the interaction of a charged body 
and an electrical field produced by an 
alternating current. 

ADVANTAGES 
Unlike any other electrometer, the 
Shonka instrument is completely inde- 
pendent of drifts in ac power and it has 
a means for precise determination of its 
own environmentally-caused contact 
potentials. Thus, it is particularly well- 
suited for long-term measurements and 
comparative studies. It is rugged, porta- 
ble, and its measurements are immune 
to effects of geotropism and ordinary 
vibration. 

APPLICATIONS 
Shonka Electrometer applications in- 
clude radiation measurements in radio- 
logical physics and radiobiology; precise 
measurements of contact potentials, of 
extremely high resistances, and of capac- 
itance; calibration of radiation instru- 
ments; biochemical determinations of 
energy in a living cell; and measurement 
of minute changes of glass electrode 
potentials in pH studies. The electrom- 
eter is valuable in industrial and 
research laboratories, for academic 
demonstrations of electrical and radia- 
tion phenomena, and field studies. 

SPECIFICATIONS 
Sensitivities-10,000 div./volt or 5.7 x 
1015 div./coulomb. 
Input insulation-much greater than 
1017 ohms. Input capacity, 1.75 pF. 
Input power-95/125 or 190/250 volts, 
50/60 cps, 20 w. Readily convertible. 

Write for EMDECO Bulletin EB-5S 

THE ELECTRO-MECHANICAL DEVELOPMENT CO. 
A Subsidiary of Coleman Instruments Corporation 
42 Madison Street * Maywood, Illinois 60153 
8 APRIL 1966 
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F. Peradejordi, H. Primas, Stuart A. Rice, 
Harris J. Silverstone, and 0. Sinanoglu. 

Modern Surface Coatings. A textbook 
of the chemistry and technology of paints, 
varnishes, and lacquers. Paul Nylen and 
Edward Sunderland. Interscience (Wiley), 
New York, 1965. 764 pp. Illus. $22.50. 

Molecular Beams. John Ross, Ed. Inter- 
science (Wiley), New York, 1966. 429 pp. 
Illus. $15. Nine papers: "Beam measure- 
ments of atomic polarizabilities" by Ben- 
jamin Bederson and Edward J. Robinson; 
"Elastic scattering of high-energy beams: 
Repulsive forces" by I. Amdur and J. E. 
Jordan; "Quantum effects in elastic molec- 
ular scattering" by Richard B. Bernstein; 
"Elastic scattering in chemically reactive 
systems" by E. F. Greene, A. L. Mour- 
sund, and J. Ross; "Collisions of elec- 
tronically excited atoms and molecules" 
by E. E. Muschlitz, Jr.; "Charge transfer" 
by R. F. Stebbings; "Ion-neutral reactions" 
by C. F. Giese; "Supersonic nozzle beams" 
by J. B. Anderson, R. P. Andres, and J. 
B. Fenn; and "Reactive scattering in mo- 
lecular beams" by D. R. Herschbach. 

The Movement of Beach Sand. An 
analysis using fluorescent grains. James C. 
Ingle, Jr. Elsevier, New York, 1966. 231 
pp. Illus. $14.50. Developments in Sedi- 
mentology Series, No. 5. 

Organic Electronic Spectral Data. vol. 
3, 1956-1957. Owen H. Wheeler and 
Lloyd A. Kaplan, Eds. Interscience 
(Wiley), New York, 1966. 1222 pp. $25. 

Photochemistry. Jack G. Calvert and 
James N. Pitts, Jr. Wiley, New York, 
1966. 917 pp. Illus. $19.50. 

Plant and Machinery for the Separa- 
tion of Air by Low Temperature Methods: 
Design Atlas. I. P. Usyukin, I. G. Aver'- 
yanov, V. S. Gorokhov, A. M. Gorshkov, 
A. V. Zakharov, and N. K. Yelukhin. I. 
P. Usyukin, Ed. Translated from the Rus- 
sian edition by S. S. Akerib and A. D. 
Norris, M. Ruhemann, Translation Ed. 
Pergamon, New York, 1965. 193 pp. 
Plates, $45. 

Polymer Handbook. J. Brandrup and 
E. H. Immergut, Eds. Interscience (Wiley), 
New York, 1966. Unpaged. Illus. $19.50. 

Prelude to Analysis. Paul C. Rosen- 
bloom and Seymour Schuster. Prentice- 
Hall, Englewood Cliffs, N.J., 1966. 495 
pp. Illus. $11. Prentice-Hall Mathematics 
Series. 

Principles of Optics: Electromagnetic 
Theory of Propagation, Interference and 
Diffraction of Light. Max Born and Emil 
Wolf. Pergamon, New York, ed. 3, 1966. 
836 pp. Illus. $17.50. Contributions by A. 
B. Bhatia, P. C. Clemmow, D. Gabor, A. 
R. Stokes, A. M. Taylor, P. A. Wayman, 
and W. L. Wilcock. 

Problems in Inorganic Chemistry. B. J. 
Aylett and B. C. Smith. Elsevier, New 
York, 1966. 160 pp. Illus. $5.75. 

Production Technology and Properties 
of Heat-Resisting Cast Iron. N. N. Alek- 
sandrov and N. I. Klochnev. Translated 
from the Russian edition (Moscow, 1964) 
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SIMULTANEOUS 

CONTRAST 
FLUORESCENCE 

MICROSCOPY 

This unique new approach may 
very well become instrumental in 
solving some of your intricate mi- 
crobiological research problems. 
It can be accomplished with the 
ingeniously designed Reichert 
"ZETOPAN" by simultaneous ap- 
plication of white light and ultra- 
violet illumination supplemented 
by a newly developed fluorescence 
contrast condenser. 
The combined advantages of 
Phase or Anoptral Contrast and 
the fluorescent techniques now 
appear simultaneously in the mi- 
croscopic image. 
Our constant, self-regulating Pow- 
er Supplies for operation of the 
fluorescent light source prolong 
the lifetime of the Osram burner 
and insure a steady arc and in- 
creased light. 
The "ZETOPAN" is a versatile in- 
strument for all microscopic in- 
vestigations of transmitted, re- 
flected, and mixed illumination. 
It is a truly universal research 
microscope./ / 

Tlacker 
For particulars or demonstration, write to: 

WILLIAM J. HACKER & CO., INC. 
Box 646, W. Caldwell, N.J., CA 6-8450 (Code 201) 
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An important new research and clinical tool 
for Electroanesthesia 

Electroanesthesia (E.A.) is increasingly being used on large and 
small animals as a research and clinical tool.This form of anesthesia 
offers a drug-free-system that is readily reversible without requiring 
an antidote. Anesthesia is maintained as long as the electrical cur- 
rent is flowing; recovery is immediate and uneventful. 

To assist the medical researcher in realizing the potential of E.A., 
Hewlett-Packard has focused its experience in electronic instru- 
mentation on the development and production of the Model 3380B. 
This new instrument has been designed specifically to incorporate 
the latest characteristics requested by research groups investigat- 
ing Electroanesthesia. 

Write for our list of documentary films, a bibliography listing over 
150 published reports on E.A., and a brochure on hp Model 3380B 
Electroanesthesia instrument. Price, f.o.b. factory, $795. Hewlett- 
Packard, Electroanesthesia Department, Loveland Division, P. 0. 
Box 301, Loveland, Colorado 80537, Tel. (303) 667-5000. 

HEWLETT p PACKARD 
An extra measure of quality 
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the equations of gas flow at low density" 
by J. J. Smolderen; "Magnetohydrody- 
namic shocks and their stability" by E. G. 
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politics and society" by Juarez R. B. 
Lopes; "Trends in Brazil's foreign policy" 
by Vladimir Reisky de Dubnic; "Foreign 
private investment and industrialization in 
Brazil" by Eric N. Baklanoff; "Socio-eco- 
nomic imbalances in Brazil" by Werner 
Baer; "Changes in the geographic distri- 
bution of population in Brazil, 1950- 
1960" by Roland E. Chardon; "The plan- 
ning and creation of Brasilia: Toward a 
new and unique regional environment?" 
by Armin K. Ludwig; "Religious mass 
movements and social change in Brazil" 
by Emilio Willems; "A psychologist re- 
flects on Brazil and Brazilians" by John 
F. Santos; and "Emerging patterns of the 
Brazilian language" by Earl Thomas. 

On Political Economy and Economet- 
rics: Essays in Honour of Oskar Lange. 
Pergamon, New York; Panstwowe Wy- 
dawnictwo Naukowe, Warsaw, 1965. 669 
pp. Illus. $18.50. Forty-two papers in hon- 
our of Professor Lange's 60th birthday. 

Origins of Man: Physical Anthropology. 
John Buettner-Janusch. Wiley, New York, 
1966. 702 pp. Illus. $9.45. 

Peasants. Eric R. Wolf. Prentice-Hall, 
Englewood Cliffs, N.J., 1966. 128 pp. 
Illus. Paper, $1.75; cloth, $4.50. Founda- 
tions of Modern Anthropology Series, 
edited by Marshall D. Sahlins. 

A Preface to Economic Geography. 
Harold H. McCarty and James B. Lind- 
berg. Prentice-Hall, Englewood Cliffs, N.J., 
1966. 271 pp. Illus. Paper, $5.25. 

Psychology: The Fundamentals of Hu- 
man Adjustment. Norman L. Munn. 
Houghton Mifflin, Boston, ed. 5, 1966. 
732 pp. Illus. $8.50. 

Readings in Physical Anthropology. 
Thomas W. McKern. Prentice-Hall, Engle- 
wood Cliffs, N.J., 1966. 207 pp. Illus. 
Paper, $4.95. Eighteen papers and an in- 
troduction by S. L. Washburn. 

The Two Worlds of the Washo: An 
Indian Tribe of California and Nevada. 
James F. Downs. Holt, Rinehart, and 
Winston, New York, 1966. 125 pp. Illus. 
Paper, $1.50. Case Studies in Cultural 
Anthropology, edited by George Spindler 
and Louise Spindler. 

Conference and Symposium Reports 

Acta Imeko, 1964. vol. 4. Proceedings 
of the Third International Measurement 
Conference (Stockholm), September 1964. 
Hungarian Scientific Soc. for Measure- 
ment and Automation, Budapest, 1965. 
740 pp. Illus. The papers are in Russian, 
English, or German. 

Advances in Biology of Skin. vol. 6, 
Aging. Proceedings of a symposium (Port- 
land, Ore.), May 1964. William Mon- 
tagna, Ed. Pergamon, New York, 1965. 
289 pp. Illus. $15. Seventeen papers: 
"Morphology of the aging skin: The 
cutaneous appendages" by William Mon- 
tagna; "Effects of aging on the papillary 
body of the hair follicles and on the 
eccrine sweat glands" by H. Oberste- 
Lehn; "Age changes in the human melano- 
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the human scalp" by Luigi Giacometti; 
"The effect of aging on the activity of 
the sebaceous gland in man" by Peter E. 
Pochi and John S. Strauss; "The effect of 
age on human eccrine sweating" by Alene 
F. Silver, William Montagna, and Ismet 
Karacan; "Effect of aging on human 
dermis: Studies of thermal shrinkage and 
tension" by D. M. Rasmussen, Khalil G. 
Wakim, and R. K. Winkelmann; "Per- 
cutaneous absorption in aged skin" by 
Enno Christophers and Albert M. Klig- 
man; "The effect of topical steroids on the 
aged human axilla" by Christopher M. 
Papa and Albert M. Kligman; "Alterations 
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Advances in Enzyme Regulation. vol. 
3. Proceedings of the third symposium 
(Indianapolis, Ind.), October 1964. 
George Weber, Ed. Pergamon, New York, 
1965. 479 pp. Illus. $17. Twenty-six papers 
on the following topics: Mechanism of 
Effect of Corticosteroids on Enzyme- 
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of Enzyme Activity and Synthesis in 
Various Mammalian Organs (2 papers); 
Behavior of Enzyme Forming Systems in 
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Development of Enzymes (4 papers); Ef- 
fects of Actinomycin and Puromycin (2 
papers); Problems in Enzyme Regulation 
(1 paper); Enzyme Regulation in Hepa- 
tomas (7 papers); and Concepts in En- 
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Biosynthetic Pathways in Higher Plants. 
Proceedings, Plant Phenolics Group Sym- 
posium (Leeds), April 1964. J. B. Prid- 
ham and T. Swain, Eds. Academic Press, 
New York, 1965. 224 pp. Illus. $12. 
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1OO0X Amplification, 
high common mode 
rejection 

new wideband, chopper-less, 
all-solid-state, differential 
DC amplifier precisely mea- 
sures thermocouple, strain 
gage and similar DC out- 
puts. Model 8875A un- 
matched in 0.01% non-line- 
arity, -0.1% gain accuracy, 
?0.01% gain stability and 
120 db c.m. rejection (dc 
-60 cps, up to 1K source 
imped. in either side of 
input) -for $495, includ- 
ing the power supply. Ten 
of these compact units 
rack- or case-mount in only 
5" x 19" of panel space, 
deliver lOv across 100 ohms 
with up to 1000' of cable, 
to drive magnetic tape re- 
corder, oscillograph, etc. as 
described at right. 
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IRIG-compatible tape 
recording at lower cost 

with 7- or 14-channel 3900A 
Series systems following 
8875A Data Amplifiers. Re- 
cord at 17/8 to 60 ips, push- 
button-selected tape speeds, 
from 100-100,000 cps in di- 
rect mode; 3 db response, 
better than 40 db signal/ 
noise ratio rms at 60 ips. 
Integral footage counter ac- 
curate to 99.95%, plug-in 
solid state amplifiers, snap- 
on reels, no maintenance 
except occasional tape path 
cleaning. Fully-compatible 
with other IRIG-standards 
instrumentation, at basic 
system prices from $6,185 
(7 channels), or $8,415 (14 
channels), plus desired elec- 
tronics. Store all your low 
level data signals on 3900A- 
recorded tape, then see . . . 
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High resolution graphic 
recordings immediately 

made by slow-speed play- 
back of taped signals into 
the new 8- to 24-channel 
4500 Series dc-5kc optical 
(ultraviolet) oscillograph. 
Improved optical writing 
system and charts produce 
high contrast traces which 
may occupy entire 8" chart 
width, overlap, be position- 
ed along a common baseline 
or anywhere on the chart. 
Traces clearly readable in 
room light immediately fol- 
lowing recording, may be 
permanently preserved by 
chemical fixing. Entire dc-5 
kc frequency range covered 
by one set of galvanometers, 
eliminating separate galvan- 
ometer inventories and tedi- 
ous changes. Trace resolu- 
tion aided by choice of 9 
pushbutton chart speeds, 
0.25 to 100 inches/sec.; full 
width time lines, amplitude 
lines partially or wholly re- 
movable, sequential trace 
interruption for trace iden- 
tification. Complete 8-chan- 
nel systems from $7,000. 
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Society (Washington, D.C.), June 1964. 
David E. Gushee, Ed. American Chem- 
ical Soc., Washington, D.C., 1965. 187 
pp. Illus. $7.50. Fourteen papers. 

Dolomitization and Limestone Diagen- 
esis. A symposium (Toronto, Canada), 
May 1964. Lloyd C. Pray and Raymond 
C. Murray, Ed. Soc. of Economic Paleon- 
tologists and Mineralogists, Tulsa, Okla., 
1965. 186 pp. Illus. Paper, $5.50; mem- 
bers, $4. Seven papers, two abstracts of 
papers, and an introduction by R. C. Mur- 
ray and L. C. Pray. 

Exchange Reactions. Proceedings of a 
symposium (Upton, N.Y.), May-June 
1965. International Atomic Energy Agen- 
cy, Vienna, 1965 (order from Natl. Agen- 
cy for International Publications, New 
York). 427 pp. Illus. $9. Twenty-eight 
papers and one abstract; most of the 
papers are in English, the others in French. 
An abstract of each paper is given in 
English, French, Russian, and Spanish. 

Film in Higher Education and Re- 
search. Proceedings of a conference (Birm- 
ingham, England), September 1964. Peter 
D. Groves, Ed. Pergamon, New York, 
1966. 344 pp. Illus. Paper, $4.95. The 
Commonwealth and International Library. 
The conference was organized by the Col- 
lege Film and Television Advisory Panel, 
University of Aston. The sections are: 
The Film and the University; The Supply 
of Films; Films in Teaching; Films in 
Research; and The Production of Films. 

Fluorescence and Phosphorescence 
Analysis: Principles and Applications. 
David M. Hercules, Ed. Interscience 
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(Wiley), New York, 1966. 272 pp. Illus. 
$12. Eight papers given at a symposium 
organized by the Analytical Division of 
the American Chemical Society (Chicago), 
1964. 

Fundamental Phenomena in Hypersonic 
Flow. Proceedings of the international 
symposium sponsored by Cornell Aero- 
nautical Laboratory (Buffalo, N.Y.), June 
1964. J. Gordon Hall, Ed. Cornell Univ. 
Press, Ithaca, N.Y., 1966. 362 pp. Illus. 
$12.50. Thirteen papers and comments on 
each. 

The Growth of Cereals and Grasses. 
Proceedings of the Twelfth Easter School 
(Nottingham, England), March-April 
1965. F. L. Milthorpe and J. D. Ivins, 
Eds. Butterworth, Washington, D.C., 1966. 
370 pp. Illus. $19. Twenty-two papers on 
the following topics: Vegetative Develop- 
ment (3 papers); Reproductive Develop- 
ment (4 papers); The Environment (4 
papers); Responses to the Environment 
(5 papers); Biochemical Aspects of Qual- 
ity (2 papers); and Agronomic Aspects 
(4 papers). 

High Energy Physics. Lectures delivered 
at Les Houches Summer School of The- 
oretical Physics, 1965. C. DeWitt and M. 
Jacob, Eds. Gordon and Breach, New 
York, 1965. 521 pp. Illus. Paper, $8.50; 
cloth, $10.50. Eight lectures: "Group 
theory, invariance principle, symmetries" 
by G. C. Wick; "Group combining in- 
ternal symmetries and spin" by F. Giir- 
sey; "Introduction to the theory of strong 
interactions" by M. Froissart and R. 
Omnes; "The analytic S-matrix: A the- 
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ory for strong interactions" by G. F. 
Chew; "Quark models for the 'elemen- 
tary particles'" by R. H. Dalitz; "Particle 
and polarization angular distribution for 
two- and three-body decays" by J. D. 
Jackson; "Peripheral interaction" by J. D. 
Jackson; and "Theory of weak interac- 
tions" by J. S. Bell. 

Physics of Quantum Electronics. Pro- 
ceedings of a conference (San Juan, 
Puerto Rico), June 1965. P. L. Kelley, 
B. Lax, and P. E. Tannenwald, Eds. Mc- 
Graw-Hill, New York, 1966. 891 pp. 
Illus. $24. Eighty-six papers on the fol- 
lowing topics: Nonlinear Effects (14 pa- 
pers); Raman, Brillouin, and Rayleigh 
Scattering (14 papers); Laser Materials, 
Spectroscopy, and Mechanisms (13 pa- 
pers); Semiconductor Lasers (9 papers); 
Gas Breakdown (7 papers); Gas Masers 
(15 papers); and Measurement Theory, 
Oscillators, and Noise (14 papers). 

Proceedings of a Conference on Re- 
search Problems in Leprosy (Washington, 
D.C.), May 1965. Esmond R. Long, Ed. 
International Leprosy Assoc., Washington, 
D.C., 1965. 414 pp. Illus. Paper, $10 
(order from Leonard Wood Memorial, 
Washington, D.C.). 

Proceedings of the NMSE Systems 
Performance Effectiveness Conference 
(Washington, D.C.), April 1965. Robert 
J. Suslowitz, Ed. U.S. Naval Applied Sci- 
ence Laboratory, Brooklyn, N.Y., 1966. 
231 pp. Illus. Paper. Sixteen papers. 

Proceedings of the Symposium on Co- 
ordination Chemistry (Tihany, Hungary), 
September 1964. Mihaly T. Beck, Ed. 
Akademiai Kiad6, Budapest, 1965. 484 
pp. Illus. $15. Forty papers and discus- 
sions of the papers; papers are in English 
or German. 

Psychophysiological Aspects of Cancer 
(Ann. N.Y. Acad. Sci. 125). Harold E. 
Whipple, Ed. New York Acad. of Sciences, 
New York, 1965. 282 pp. Illus. Paper, $6. 
Twenty-seven papers presented at a con- 
ference held in April 1965. 

Structure and Function of Connective 
and Skeletal Tissue. Proceedings of an 
Advanced Study Institute organized under 
the auspices of N.A.T.O. (St. Andrews, 
Scotland), June 1964. S. Fitton Jackson 
and G. R. Tristram, Eds. Butterworth, 
Washington, D.C., 1965. 559 pp. Illus. 
$28.50. 101 papers. 

The Structure of Glass. vol. 4, Electrical 
Properties and Structtre of Glass. O. V. 
Mazurin, Ed. Translated from the Russian 
edition (Leningrad, 1.962) by E. B. 
Uvarov. Consultants Bureau, New York, 
1965. 164 pp. Illus. $17.50. Thirty papers 
given at a symposium (Leningrad), De- 
cember 1962. 

Theory of Arch Dams. A symposium 
(Southampton, England), April 1964. J. R. 
Rydzewski, Ed. Pergamon, New York, 
1965. 796 pp. Illus. $40. Thirty-six papers. 

Toward a National Information Sys- 
tem. Second annual national colloquium 
on information retrieval (Philadelphia), 
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Eight serum samples on a single acrylamide gel-Reproducible and Intercomparable. 

Eight* samples on the same gel slab; 
compare and analyze them together. 
The serum samples above have been separated simultaneously on a single gel slab. 
Electrophoretic conditions were identical for each sample. 

* To prepare: pour in single gel solution (not eight) and apply samples 
directly into sample slots. 

* After running, stain together, destain together, and evaluate together. 
* Total procedure requires less working time than any other method. 

*Twelve place sample slot former also available. 
Circle Reader Service Card for data sheets and bibliography. EEC APPARATUS CORPORATION 
ELECTROPHORESIS/COUNTERCURRENT 
220 S. 40th St., Philadelphia, Pa. 19104 * PHONE: Area Code 215-382-2204 
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NEWS AND COMMENT 

(Continued from1 page 190) 

si6n Nacional de Investigaci6n del 

Espacio (CONIE) will work together in 

Spain to launch sounding rockets de- 

signed to obtain information on the 

dynamics of atmospheric circulation; 
the information is to be used in studies 
of meteorology and planetary atmos- 
pheres. Project directors have yet to be 
appointed. 

Harvard University is establishing a 
wildlife research center and field station 
in Concord, Massachusetts, under the 
direction of the university's Museum 
,of Comparative Zoology. The new facil- 
ity includes nearly 800 acres, in two 

separate tracts, one near the National 
Fish and Wildlife Refuge of the Con- 
cord River. The center's value stems 

chiefly from its being typical of much 
of the land in New England and New 
York State. It has woodlands, open 
fields, marshes, and ponds which will 
serve as a laboratory for teaching and 
research on animal behavior and on the 

relationships of plants and animals to 
their environment. Ernst Mayr, director 
of the Museum of Comparative Zool- 

ogy, says that the Concord station, 
about a half-hour's drive from the uni- 

versity, "will enable professors and 
students to spend time in the field and 
return to the city the same day for 
classes or laboratory work." It will be 

open both to people from Harvard and 
the other Boston-area institutions. 

The University of Southern Cali- 
fornia has begun a graduate program in 
the demography of social disorganiza- 
tion. Students will take a 4-year course 

leading to the Ph.D. degree in sociol- 

ogy. Participants are eligible for Na- 
tional Institutes of Mental Health 

traineeships, which provide fellowships 
ranging from $1800 through $3000, 
plus tuition, fees, and a $500 allowance 
for each dependent. (Maurice D. Van 
Arsdol, Jr., Department of Sociology 
and Anthropology, University of South- 
ern California, Los Angeles 90007) 

The psychiatry department at Yale 

University is offering a training pro- 
gram designed "to provide intensive 
experience in developing research skills 
in areas which could lead to investiga- 
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Reviewers are Praising 
Functional Human Anatomy 

By JAMES E. CROUCH, Ph.D., Chairman, Division of Life Sciences; 
Professor of Zoology, San Diego State College, California. 

662 Pages, 7" x 10". 394 Illustrations, 39 in Color. $9.50 

"This is, by a wide margin, the finest synthesis of instructive materials 
for beginning students of human anatomy that has yet been accom- 
plished."-R.G.S. 

"A thorough and complete text of anatomy filling a great gap in this 
field between the anatomy and physiology combined texts and the 
large volumes used in medical school. I especially appreciate the histo- 
logical, comparative anatomy and embryological approaches."-E.R.V. 

"A relief to have an integrated gross and microscopic anatomy text 
for introductory college courses."-C.W.A. 

"An outstanding text for an introductory human anatomy course. In- 
teresting factual items and vivid illustrations add to basic anatomical 
coverage. The best anatomy book I have reviewed to date."-J.P.C. 

"Certainly the best thing of its kind I have seen in over forty years of 
looking. The illustrations are superbly conceived and reproduced."-F.R.G. 

"I am impressed with the numerous colored plates and marvel you can 
include them in a volume of relatively modest price. The integration of 
embryology, histology and endocrinology merits recommendation to 
our pre-medical seniors."-G.N. 

From the publishers of GRAY'S ANATOMY 

Washington LEA & FEBIGER Philadelphia 
Square Pa. 19106 
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psychology. Work in clinical psychiatry 
will be provided when required. Appli- 
cants may hold an M.D. or Ph.D. de- 
gree; those with Ph.D.'s will be offered 
sufficient clinical training to provide 
relevant experience for their research 
interests. Stipends are $6000 the first 
year, $7000 the second. (Malcolm 
Bowers, School of Medicine, Yale Uni- 
versity, 333 Cedar Street, New Haven, 
Connecticut) 

New Journals 

Antarctic Journal of the United 
States. Vol. 1, No. 1, January-Febru- 
ary 1966. Kurt Sandved, Editor. Re- 

placing Bulletin of the U.S. Antarctic 
Projects Officer (Defense Department) 
and Antarctic Report (NSF), as the 
official informational organ on U.S. 

programs in Antarctica. (Information 
Officer, Office of Antarctic Programs, 
NSF, Washington, D.C. 20550. Bi- 

monthly; free of charge; supply lim- 

ited) 
International Journal of Cancer. Vol. 

1, No. 1, January 1966. E. A. Saxon, 
Editor. Publication of the International 
Union Against Cancer. Research pa- 
pers in English or French, summaries 
in both languages. (Munksgaard Pub- 

lishers, 47 Prags Blvd., Copenhagen, 
Denmark. Bimonthly; $25 a year) 

Neuroendocrinology. Vol. 1, No. 1, 
1965/66. E. Bajusz, Editor. Interna- 
tional journal for basic and clinical 
studies on neuroendocrine relation- 

ships. (Albert J. Phiebig, Box 352, 
White Plains, N.Y. Bimonthly; $15.50 
a year) 

Grants, Fellowships, and Awards 

Hahnemann Medical College and 

Hospital is offering research fellowships 
for the 1967 academic year to M.D.'s 
interested in cardiology. The awards are 
for training in electrocardiography and 

vectrocardiography, ecocardiography, 
myocardial metabolism and electro- 

physiology, or cardiac catheterization. 

Stipends are $5000 to $6000. Appli- 
cants must have had a year of intern- 

ship and at least 2 years in medical 

residency. (Bernard L. Segal, Depart- 
ment of Medicine, Hahnemann Medical 
College and Hospital, 230 N. Broad 
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RESEARCH QUALITY 
RADIOCHEMICALS 

CURRENT LIST 

SPECIFIC 
COMPOUND ACTIVITY 

;, ..* ~ (mc/mM) 
D-Arabinose-1-C14 1-4' 
D-Arabinose-C14 (U) 1-4 
Erythritol-C14 (U) 2-4 
D-Fructose-C14 (U 2-4 
D-Fructose-C14 (U) High S.A.] 50-100 
D-Galactosamine-1-C 14 hydrochloride 2-4 
D-Galactose-l-C14 2-4 
D-Galactose-l-C14 [High S.A.] 20-30 
D-Glucosamine-l-C14 hydrochloride 2-4 
D-Glucose-C14(U) 2-4 
D-Glucose-C14 (U) [Aqueous solution, 1-5 

sterilized, pyrogen tested] 
D-Glucose-C14 (U) [High S.A.] 50-150 
D-Glucose-C14 (U) [High S.A., aqueous 

solution, 3% ethanol, sterilized] 50-100 
D-Glucose-l-C14 2-4 
D-Glucose-l-C14 [High S.A.] 20-35 
D-Glucose-l-C14 [High S.A., aqueous 

solution, 3% ethanol, sterilized] 20-35 
L-Glucose-l-C14 2-4 
D-Glucose-2-C14 1-4 
D-Glucose-2-C14 [High S.A.) 20-35 
D-Glucose-2-C14 [High S.A., aqueous 

solution, 3% ethanol, sterilized] 20-35 
D-Glucose-6-C14 2-4 
D-Glucose-6-C14 [High S.A.] 20-35 
D-Glucose-6-C14 [High S.A., aqueous 

solution, 3% ethanol, sterilized] 20-35 
D-Glucose-C14 (U)-6-phosphate 2-4 
D-Glucose-C14 (U)-6-phosphate 50-150 

[High specific activity] 
D-Glucose-1-C14-6-phosphate 2-4 
myo-lnositol-C14 (U) - 30-200 
Lactose-1-C14 4-12 
Maltose-C14 (U) 4-10 
Maltotriose-C14 (U) 100-250 
D-Mannitol-l-C14 ' 10-30 
D-Mannose-C14 (U) 2-5 
D-Mannose-1-C14 1-4 
D-Mannose-1-C14 [High S.A.] 20-30 
D-Mannose-2-C14 1-3 
Methyl-(a-D-gluco-C14(U)) pyranoside 2-5 
Potassium D-glucuronate-C14(U) 2-4 
Potassium D-glucuronate-6-C14 2-4 
D-Ribose-C14 (U) 2-4 
D-Ribose-C14(U) [High S.A.) 15-30 
D-Ribose-l-C14 2-4 
D-Ribose-1-C14 [High S.A.] 15-30 
Sodium D-gluconate-C14 (U) 2-6 
Sodium D-gluconate-l-C14 2-5 
Sodium D-gluconate-6-C14 1-4 
Sorbitol-C14 (U) 5-10' 
Sorbitol-1-C14 2-5 
L-Sorbose-C14 (U) 2-4 
Starch-C14 (U) 2-50 cc/mg 

[Tobacco leaf; amorphousJ' 
Sucrose-C14 (U) 5-15 
Sucrose-C14 (U) [High S.A.] 150-200 
D-Xylose-C14 (U) 1-4 

Data sheets available on request for 
every compound. Please write for cur- 
rent schedules containing complete 
radiochemical listings and information. 
Or call 312 827-4456 collect. NUC:G-s-.25 
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This new Incubator offers 
quick recovery, controlled CO2 tension 

The new Precision Thelco CO2 Incubator provides 
the optimum environment for C02 dependent bac- 
teria. Gives you a range of 0-20%/o C02 tension, 
accurate temperature control (-0.5?C.) between 
30?-70?C., and a relative humidity range of 60-98%/o. 
The continuous gas flow system, incorporating dif- 
fuser stones, assures quick CO2 tension recovery 
...10 minutes to 50/0 CO2 and only 20 minutes to 
150/0 C02 even after the door has been opened 30 
seconds. A single control calibrated in percent 
C02 permits selection of desired CO2 tension, 
accurately controlled by a precision flowmeter. 
Set-up is easy; changes in setting can be made 
promptly. These and many other exclusive features 
mean outstanding performance. 

Ask your Precision Scientific Distributor for com- 
plete information, or write for Bulletin 314, cover- 
ing the CO2 Incubator and two new Anaerobic 
Incubators. 

Since 1920 * The finest in Quality Laboratory Apparatus 
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available at the University of Okla- 
homa. Recipients will gain experience 
in collecting marine organisms in the 
Caribbean area and in isolating and 
determining the structure of biological- 
ly interesting substances from marine 
animals and plants. Research carried 
out by the predoctoral trainees will be 
used as the basis of their Ph.D. dis- 
sertations. The awards include stipends, 
tuition fees, and field travel. There are 
no deadlines for applications. (L. S. 
Ciereszko, Faculty Exchange, Norman, 
Oklahoma 73069) 

The Public Health Service's division 
of accident prevention offers aid for 
research and training in accident pre- 
vention. Since no single discipline has 
a monopoly on productive work in the 
area, individuals and institutions inter- 
ested in accident-prevention research 
from any academic viewpoint may ap- 
ply for the grants. The types of aid 
and the application deadlines for each 
are: 

Research training grants. Support to 
colleges and universities for their on- 
going, degree-granting programs in the 
field; this will include stipends for stu- 
dents. 

Research grants. Support to educa- 
tional and other nonprofit institutions 
for the actual research. Deadlines: 
1 June, 1 October, 1 February. 

Fellowships. Separate categories for 

pre- and postdoctoral applicants who 
want to attend universities which offer 
research and training of special inter- 
est to the individual. Deadlines: 1 Jan- 
uary, 1 April, 1 October. (Leon G. 
Goldstein, Research Grants Branch, Di- 
vision of Accident Prevention, PHS, 
Washington, D.C. 20201) 
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contest. A $1000 award will be pre- 
sented for the paper which the judges 
consider best furthers understanding of 
the psychological-social-cultural be- 
havior of human beings. The prize is 
intended to "encourage studies and 
analyses of social behavior based on 

explicitly stated assumptions or pos- 
tulates leading to conclusions or deduc- 
tions that are verifiable by systematic 
empirical research; to encourage in 
social inquiry the development and ap- 
plication of the kind of dependable 
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these data in terms of the postulates 
with which the study began. Unpub- 
lished manuscripts and papers pub- 
lished since 1 January 1965 are eligible. 
Deadline: 1 September. (For instruc- 
tions on how to submit entries: AAAS 
Socio-Psychological Prize, 1515 Massa- 
chusetts Ave., NW, Washington, D.C.) 

The Helen Hay Whitney Foundation 
is offering fellowships for M.D.'s and 
Ph.D.'s interested in biological or medi- 
cal research careers, preferably related 
to diseases of the connective tissues. 
Applicants may be from any country 
but may not be over 35 years old. 
The appointments are made annually 
and are renewable for 3 years. Stipends 
start at $6500, with $500 for each de- 
pendent and $500 annual increment. 
Deadline for applications for 1967-68: 
15 August. (Helen Hay Whitney Foun- 
dation, 22 East 65th Street, New York 
10021) 

Meeting Notes 

The 1966 Engineering Foundation 
Research conferences will be held 25 
July to 26 August. Attendance will be 
limited to 100 and will be by invitation 
or acceptance of application. The reg- 
istration fee is $140. The first four 
meetings, to take place at Proctor 
Academy, Andover, New Hampshire, 
are: 

25-29 July, "Technology and So- 
ciety" 

1-5 August, "Industry and the Young 
Engineer" 

8-12 August, "Interdisciplinary Team 
Approaches in Engineering" 

15-19 August, "Changing Science 
and Technology-Its Effect on the Pro- 
fessional Engineering Societies." 

The University of California, Santa 
Barbara, will be the site of the meeting, 
22-26 August, on "Technology and the 
City Matrix." The final session, "Par- 
ticulate Matter Systems-Their Simula- 
tion and Optimization," will be held at 
the University School of Milwaukee. 
(Engineering Foundation, 345 E. 47 
Street, New York 10017) 

The call for papers has been issued 
for a nuclear science symposium, to 
be held in Boston 19-21 October. The 
theme of the meeting will be instrumen- 
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Friden I,' Friden I,' 

We introduced Doctor Shockley to We introduced Doctor Shockley to 
our new electronic calculator. 

He enrolled it at Stanford University. 

After trying the new 132 electronic calcu* 
lator by Friden, Stanford's Dr. William 
Shockley said, "I wish I'd had one when 
I was graduate student." 

Then he gave it to his graduate students . 
to use. The 132 is now a permanent fixture iX; j;; 
at Stanford, where Doctor Shockley's stu- 
dents use it daily. 

The new 132 offers automatic extraction 
of square roots. It performs equation cal- . 
culations and displays each step on a 
cathode ray tube in four visible registers. .f 
There's automatic decimalization to 13 
places. The 132 works in milliseconds. 

Price is just $1950. The less sophisti- 
cated Model 130 costs $1695. 

Interested? Call your Friden man for a 
demonstration. Or write Friden, Inc., San 
Leandro, California. Sales and service 
.throughout the world. " : 
Dr. William Shockley, Nobel Prize winner, inventor of transistors, Stanford 
University's Alexander M. Poniatoff Professor of Engineering Science. 
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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 

Background material 
for book includes 
models, silhouette 

shadows, photomicrographs 
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clear Science Group of the Institute of 
Electrical and Electronic Engineers, 
and the National Bureau of Standards. 
Presentation time: 10 minutes; ab- 
stracts: 100 to 300 words; deadline: 
13 June. (J. A. Coleman, Electron De- 
vices Section, National Bureau of 
Standards, Washington, D.C. 20234) 

Colorado State University will pre- 
sent a "tutorial symposium" on ad- 
vances in quantum electronics 20 June 
to 1 July in Estes Park, Colorado. At- 
tendance will be limited to 100 re- 
searchers and advanced students, and 
no academic credit will be given. The 
topics to be covered include funda- 
mentals of the optical maser, nonlinear 
optical effects, quantum noise, applica- 
tion of gas lasers to spectroscopy, and 
recent advances in pulsed laser tech- 
nology. The tuition will be $240, and 
room and board $11 a day. Some fel- 
lowships for tuition and lodging will 
be available. Application deadline: 
10 May. (David F. Edwards, Depart- 
ment of Physics, Colorado State Uni- 
versity, Fort Collins 80521) 

An international conference on nu- 
clear physics will be held 12-17 Sep- 
tember in Gatlinburg, Tennessee. The 
sponsors are the International Union 
of Pure and Applied Physics, the U.S. 
Atomic Energy Commission, and Oak 
Ridge National Laboratory. Invited 
and contributed papers will be pre- 
sented. Attendance at the conference 
is by invitation only; a limited num- 
ber of invitations are available. Papers 
deadline: 22 July. (Alexander Zucker, 
Oak Ridge National Laboratory, Post 
Office Box X, Oak Ridge, Tennessee 
37831) 

Lehigh University will conduct an 
NSF-sponsored conference on colloid, 
surface, and macromolecular chemis- 
try, 11-23 July. The major purposes 
of the meeting are to encourage the 
introduction of these areas into stan- 
dard undergraduate chemistry courses, 
to help instructors who want to de- 
velop advanced courses in colloid or 
polymer chemistry, and to present cur- 
rent trends in research. Participation 
will be limited to 30 college teachers. 
(Albert C. Zettlemoyer, Department of 
Chemistry, Lehigh University, Bethle- 
hem, Pennsylvania 18015) 
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University of Michigan, Ann Arbor, 
21-24 August. The sponsors are the 
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university and the division of organic 
chemistry of the International Union 
of Pure and Applied Chemistry. The 
meeting is in commemoration of the 
centennial of the birth of Moses Gom- 
berg, who in 1900 discovered the first 
stable free radical, triphenylmethyl. 
Ten plenary lectures will be included; 
there will be no contributed papers. 
(R. C. Elderfield, Department of Chem- 
istry, University of Michigan, Ann Ar- 
bor 48104) 

Courses 

A workshop on theory and applica- 
tions of fracture mechanics is scheduled 
for 7-26 August at the University of 
Denver. The sponsors are Universal 
Technology Corporation, Dayton, Ohio, 
and Denver Rsearch Institute. The first 
2 weeks will deal with fundamentals 
of linear elastic fracture theory, effects 
of plasticity land stress concentration, 
laboratory fracture-testing and data in- 
terpretation, electron fractography, and 
incorporation of fracture mechanics in 
design. The 3rd week will be spent on 
advanced theoretical topics and on test- 
ing and design. Attendance at the first 
2-week session is not prerequisite for 
enrollment. Applicants must have a 
college-level background, experience in 
mechanical or metallurgical engineer- 
ing, and a knowledge of calculus and 
ordinary differential equations. (David 
L. Wells, Department 75, Universal 
Technology Corporation, P.O. Box 7, 
Dayton, Ohio 45449) 

The University of Michigan has 
published a brochure describing the 38 
short courses it will offer between May 
and August for engineers, scientists, 
and managers. The booklet, Engineer- 
ing Summer Conferences, lists the title, 
dates, prerequisites, fee, content, and 
staff of each course. Copies of the 
brochure and complete information on 
the courses are available from Engi- 
neering Summer Conferences, West 
Engineering Building, University of 
Michigan, Ann Arbor 48104. 

An international course on the tech- 
niques of freeze-drying will be offered 
18-27 July in Lyon and Dijon, France. 
Discussion will center on the basic 
principles of freeze-drying and its ap- 

university and the division of organic 
chemistry of the International Union 
of Pure and Applied Chemistry. The 
meeting is in commemoration of the 
centennial of the birth of Moses Gom- 
berg, who in 1900 discovered the first 
stable free radical, triphenylmethyl. 
Ten plenary lectures will be included; 
there will be no contributed papers. 
(R. C. Elderfield, Department of Chem- 
istry, University of Michigan, Ann Ar- 
bor 48104) 

Courses 

A workshop on theory and applica- 
tions of fracture mechanics is scheduled 
for 7-26 August at the University of 
Denver. The sponsors are Universal 
Technology Corporation, Dayton, Ohio, 
and Denver Rsearch Institute. The first 
2 weeks will deal with fundamentals 
of linear elastic fracture theory, effects 
of plasticity land stress concentration, 
laboratory fracture-testing and data in- 
terpretation, electron fractography, and 
incorporation of fracture mechanics in 
design. The 3rd week will be spent on 
advanced theoretical topics and on test- 
ing and design. Attendance at the first 
2-week session is not prerequisite for 
enrollment. Applicants must have a 
college-level background, experience in 
mechanical or metallurgical engineer- 
ing, and a knowledge of calculus and 
ordinary differential equations. (David 
L. Wells, Department 75, Universal 
Technology Corporation, P.O. Box 7, 
Dayton, Ohio 45449) 

The University of Michigan has 
published a brochure describing the 38 
short courses it will offer between May 
and August for engineers, scientists, 
and managers. The booklet, Engineer- 
ing Summer Conferences, lists the title, 
dates, prerequisites, fee, content, and 
staff of each course. Copies of the 
brochure and complete information on 
the courses are available from Engi- 
neering Summer Conferences, West 
Engineering Building, University of 
Michigan, Ann Arbor 48104. 

An international course on the tech- 
niques of freeze-drying will be offered 
18-27 July in Lyon and Dijon, France. 
Discussion will center on the basic 
principles of freeze-drying and its ap- 
plications to biology, to human and 
veterinary medicine, and to the phar- 
maceutical industry. A fee of 1700 
francs (about $350) will cover the ex- 
penses of the course, along with room, 
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Published October 1965: 

SCIENCE IN JAPAN 
496 pp., illus., bibliog., index, $13.00 
AAAS Members' Cash Orders $11.00 

This volume provides a unique opportunity 
for American scientists to get both a broad 
and a detailed picture of recent scientific and 
technological developments in Japan. Leading 
Japanese scientists discuss the organization of 
research in their country and review funda- 
mental research in mathematics, biology, 
chemistry, physics, sociology, and psychology 
as well as applied research in agriculture and 
other fields. 

AIR CONSERVATION 
Report of the AAAS Air Conservation 

Commission 

348 pp., illus., bibliog., index, $8.00 
AAAS Members' Cash Orders $7.00 

Part One, Air Conservation and Public 
Policy, assembles the facts and identifies al- 
ternatives. Part Two, Summary of the Facts, 
is a concise report on the state of scientific 
knowledge in the field of air conservation. 
Part Three, Background Reports, the larger 
part of the book, consists of seven chapters 
of interest to scientists and specialists in other 
disciplines. 
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At Long Last-Graphic Solutions to Myriad Equations 
A FANTASTIC NEW BUSINESS TOOL 

Checks, Measures, Experiments, Solves 

MOIRE PATTERNS KITS 
100's OF INDUSTRIAL APPLICATIONS 

Incredible new tool of visual technology. Demonstrates many ad- 
vanced nhvsieq coneentoe Annliert.inn + tn nrnhe hilitv th, ~rv in_ 

Stock No. 60,464-W-__-______ (Without book) _- - 
NOW AVAILABLE IN FULL COLC 

Wait 'til you see the fantastic rainbow of color-all 8 patt 
parent colors, red, yellow and blue plus black (total 40). C 
Stock No. 60,530-W (Kit A) -- ___- .__ 

NEW DE LUXE EXPERIMENTERS' MOIRE 
Eight new, totally different black and white patterns, inch 
spiral (illustrated above-most comnellin nof all figures): CO 

Stock No. 70,790-W -__ _-- ____-__________-______.___. ___ _ - $6.00 Ppd. 
NEW MOIRE KIT "B" IN COLOR 

8 new patterns above in red, yellow and blue plus black (total 40); with instructions 
by Dr. Oster. Stock No. 60,531-W _____ _ __ ________$_ __ $12.50 Ppd. 

NEW JUMBO 20' x 25" MOIRE PATTERNS 
Excellent for displays and signs. Write for details and prices. 
MOIRE PATTERN ACCESSRY KIT h.r i+;itinn,l .n. rimP.nt. .. nnt,in,; 

See the Stars, Moon, Planets Close Up! 
3" ASTRONOMICAL REFLECTING TELESCOPE 

60 to 180 Power-Famous Mt. Palomar Type. An Unusual Buy! 
laee the Rincs nf Sarnl l tn he fageinalting nlnnt a. rq h11, 

_._. ......................... .......--..- . . ..---..---------_------ - ,,.v r uVoliJt- 
4"1/4 REFLECTOR TELESCOPE-Up to 270 Power 

Stock No. 85,105-W ___- .___. __. _ . ______.______$79.50 F.O.B. Barrington, N.J. 

BARGAIN! LONG & SHORT WAVE ULTRA-VIOLET LIGHT SOURCE. 
Small! Lightweight! Portable! Most Powerful at the Price! 
Newly developed for prospecting, mineral collecting, fluo- 
rescence demonstrations, etc. Most powerful source of long 
and short wave ultra-violet light in one compact home-or- 
field unit! One source UV radiation with peak intensity 
of 2537 angstroms. Other source produces long wave UV 
with peak intensity of 3660 angstroms. Unit has rugged 
all-metal housing, special circuitry for battery conserva- 
tion, easy access for replacing tubes, extra large filters. 
Operates on house current or batteries. Lightweight, only 
1 lb. 5 oz. Compact 5%1" x 2" x 8%". Fully guaranteed. 
6 identified mineral specimens included. 
Stock No. 70,259-W __--- -.._--- $24.95 postpaid 

rERY ADAPTER CASE With Aduistable Shnlolder Stran 
Stock No. 70,260-W ----- --,- -$5.75 postpaid 

SOLID WOODEN PUZZLES . ^ll 
12 Different puzzles that will stimulate your ability 
to think and reason. Here is a fascinating assortment 
of wood puzzles that will provide hours of pleasure. i i l 
Twelve different puzzles, animals and geometric forms _ /-" ' 

'.' 

to take apart and reassemble, give a chance for all . r..il 
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 yours now. 
Stock No. 70,205-W ......................................$3.00 Postpaid 

: .TFDSTEREO MICROSCOPE AERRIC BUADE! WKW nIlKUUUKC AMERICAN MADE! 

...'i Up to 3" Working Distance-Wide 3 Dimensional Field. Used 
in production, in research, or at home; for inspections, ex- 
aminations, counting, checking, assembling, 2 sets of objec- 
tives on rotating turret. Standard pair of wide field 10X 
Kellner Eyepieces give you 23 power and 40 power clear, 
sharp, erect image. Helical rack and pinion focusing. Inter- 
pupillary distance adjustable. SO GOOD WE'LL SHIP ON 
TEN-DAY FREE TRIAL. 

E:: . ::: Stock No. 85,056-W .............. full price $99.50 f.o.b. 

Order by stock No.-Check, M.O. or Open Account-Money-back 
Guarantee. Minimum Order on Open Account-$10. 

FREE! GIANT 148-PAGE CATALOG "W" 
Completely new, 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, i)Juii 
Prisms, Magnifiers, Telescopes, Satellite Scopes, Microscopes, __ 

Binoculars, etc. For industry, research labs, hobbyists, experi- 
menters. Write for free Catalog "W". 
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30 YEARS OF SCIENTIFIC ACHIEVEMENT 

Immediately available from Baird-Atomic are these new 
C-14 pesticides for effective insect controll Tested and 
proven in a wide range of critical applications, these new 
C-14 pesticides are guaranteed top quality for maximum 
control: 
ISODRIN 6, 7 C-14 

SPECIFIC ACTIVITY: 0.5 to 1.0 MC/MM 
Purity greater than 99% 

ENDRIN 6, 7 C-14 
SPECIFIC ACTIVITY: 0.5 to 1.0 MC/MM 
Purity greater than 99% 

ALDRIN 1,2,3,4, 10 C-14 
SPECIFIC ACTIVITY: 2 to 10 MC/MM 
Purity greater than 99% 

All of the C-14 pesticides listed above are available from 
stock for immediate shipment in 50, 100, 500, and 1000 
microcurie packages! Prices and quotations on other cus- 
tom C-14 pesticides will be promptly forwarded on 
request. We cordially invite your inquiriesl 

Visit Baird-Atomic at the Federation, Clinical Investigation, 
and Microbiology Shows. 

RADIOCHEMICAL DIVISION 

* BAIRD-ATOMIG 
33 UNIVERSITY RD., CAMBRIDGE. MASS. 02138. Tel: 617 864-7420 
OFFICES: ATLANTA BOSTON , CHICAGO DALLAS. DETROIT LOS ANGELES 
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IT'S DONE WITH STEREOZOOM? 
. . in the Poultry Husbandry Laboratory of Dr. Ursula K. Abbott, University 
of California, Davis. Here, a micro-surgical technique is being demonstrated 
on a live, 31/2-day chick embryo by graduate student Robert Craig. Simultane- 

ously, a technician observes through a second StereoZoom Training Micro- 
scope. Thus StereoZoom helps in experimental studies of developmental 
genetics. Makes teaching and learning more effective. 

The bright, sharp three-dimensional imagery of StereoZoom is especially 
useful when working with small structures of low optical density. The con- 
tinuously variable zoom range permits uninterrupted observation of a moving 
object without blackout. The specimen stays in focus even while changing 
magnification. 

This is another of the vital roles played by StereoZoom in bio-research, educa- 
tion, diagnostic and industrial applications. There are 24 different models 
with selected magnification ranges from 31/2 x through 200x, ready to solve 
your problems. You can choose a complete microscope or selected components 
... to do your job right. Get Catalog 31-15 from a qualified Bausch & Lomb 
Laboratory Supply Dealer, or write Bausch & Lomb, 64228 Bausch Street, 
Rochester, New York 14602. 
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board, and special programs. An addi- 
tional 600 francs will be charged for 

participants' wives, and separate excur- 
sions and entertainment are being ar- 
ranged for them. (International Course 
of Lyophilization, 17, rue Bourgelat, 
Lyon, France) 

A course on methods for the prepa- 
ration and characterization of materi- 
als is scheduled for 31 May to 10 June 
in the Materials Research Laboratory, 
Pennsylvania State University. Empha- 
sis will be on high band gap materials 
such as oxides, sulfides, and halides. 

(Conference Center, Pennsylvania 
State University, University Park) 

Scientists in the News 

Jerome B. Wiesner, dean of the 
school of science at MIT, has been 
named a nonresident fellow of the 
Salk Institute for Biological Studies, 
San Diego, California. Under the ap- 
pointment, he will spend part of each 

year at the Salk Institute, helping to 

develop its academic and scientific 

program. 

Roy H. Garstang, professor of astro- 

physics at the University of Colorado, 
has become chairman of the Joint In- 
stitute for Laboratory Astrophysics. 
The institute is a joint project of the 

university and the National Bureau of 
Standards; it conducts research and 

graduate study in atomic and astro- 

physics, and in related sciences. 

Frederick Reines, chairman of the 

physics department at Case Institute 
of Technology, has been appointed 
professor of physics and dean of phys- 
ical sciences at the University of Cali- 
fornia, Irvine. 

Kenneth F. Vernon has been ap- 
pointed director of the Agency for 
International Development's office of 
engineering. He had been chief of the 
engineering division of the AID re- 
gional bureau for the Near East and 
South Asia since 1964. 

John J. Karakash, head of the elec- 
trical engineering department at Lehigh 
University, has been appointed dean 
of the school's college of engineering. 
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