
CSCIIr^BC~TG~E I T"E NCT 1 "26 April 1968 
I^9^?^ I" .ELa JL^I ^^fj Vol. 160, No. 3826 

AMtERIAN ASSOCIATIO.N t R THE ADVANCEMENTT Of' SCIENCI 

O ri ffl I " 

-?:  

:i?8' 

a: : % 



Just by looking, it's hard to tell our new 
model from last year's, too. But run it 
through its paces and you'll see all the 
major improvements in the 1968 Ultek/EAI 
QUAD 150A residual gas analyzer. Our 
Ultek salesmen can give you a demonstra- 
tion, even one a bit more exhaustive than 
the one shown above. Some of the im- 
proved features are: (1) mass range selec- 
tions (1 to 150 or 10 to 300); (2) resolution of 

'67 VW, '68 RGA. 
600 using m/Am; (3) calibrated sweep speed. 
Also included are ease of operation, resist- 
ance to contamination, and reliable solid 
state plug-in construction. The basic QUAD 
150 RGA has been proven in use in air pollu- 
tion control studies, vacuum tube exhaust 
analysis, molecular beam studies and space 
satellite research, biological and medical 
research, dry box systems, thin film work, 
and as a comprehensive leak detection sys- 

tem for all types of gases in a variety of 
high vacuum applications. Your local Ultek 
salesman has a 1968 RGA demonstrator 
ready to go. Call him today, or contact us 
at the address below. 
QUAD is a trademark of Electronic Associates, Inc. 

DIVISION OF PERKIN-ELMER 

ULTEK DIVISION f BOX 10920 PALO ALTO, CALIFORNIA 94303 / (415) 321-4117 / TWX 910-376-6442 
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GEOLOGICAL 
Au-.0035 
Ag-.0010 
Te-.015 
Pt-.032 

POLLUTION 
Zn-.00035 
Cr-.00030 
N i-.0050 
As-.4 

METALLURGICAL 
N i-.0050 

Sn-.25 
AI-.12 
Tr-.012 

AGRICULTURAL 
Na-.00032 

K-.0007 
Ca-.0001 
Mg-.000025 

PETROLEUM 
Fe-.001 
Ni-.0050 
Pb-.012 

V-.025 
Cu-.00030 

Talk about sensitivity! 

CLINICAL/MEDICAL 
Ca-.0001 
Fe-.001O 
Li-.001 

Zn-.00035 

CHEM I CAL 
Cr-.00030 

Mn-.00015 
Ni-.0050 
Si-.050 

Te-.015 

This will test your metal to the limits of Atomic 
Absorption today: Beckman's multi-purpose, completely 
automated Model 979 AA Spectrophotometer. Check its detection limits 
for your area of application. Then make us prove it. 

Get the facts from AA to Z-our sales 
representative will be glad to tell 
you about the "sensitivity gap" be- 
tween Beckman and others. Ask him 
about the exclusive Laminar Flow 
Burner that permits the Model 979 
to deliver 5 to 20 times greater sensi- 
tivity in your field of inquiry than any 
comparable instrument. Ask him 
where your area of application fits 
into the 979's wide wavelength range 
of from 190-770 mpt (190-852 m,. 
optional). Have him show you. how 
our precision optical system can as- 
sure you the accuracy you need to 

resolve those perplexing analytical 
problems. And don't forget to pin 
down your Beckman man on the auto- 
mation question. Make him show you 
how the Automated Sample Changer 
can hasten your analytical determina- 
tions without sacrificing accuracy. 
Here's a real toughy to close with- 
ask our man to explain what our 
instrument is doing in so many dif- 
ferent fields of inquiry. 

Go ahead, ask him-our instru- 
ments are sensitive, but our salesmen 
aren't! For openers, write for Data 
File 501K. 
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The people out front 
in background and back-up... 
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"Boy Smoking," a painting by an un- 
known artist in the style of Hals. A 
method of discerning between old and 
modern white lead has objectively 
confirmed the 20th-century origin of 
this painting and others which at one 
time were falsely attributed to old 
masters and so purchased. See page 
413. [Courtesy of Grbninger Museum 
voor Stad en Lande, Grbningen, 
Netherlands] 
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New hp 3410A Measures 

300 nanovolts 

Buried in Noise 

Measure 1 ,V, 500 kHz signal out of 40 dB noise. 

New hp Model 3410A AC Microvoltmeter measures low level rep- 
etitive signals obscured by noise-3 ,V to 3 V full scale-accuracy 
:3%. RMS noise voltages up to 20 dB above full scale do not affect 

readings. Sensitivity, lowcostand ease of operation are the 3410A's 
contribution. 

This new microvoltmeter uses an hp designed phase-locked 
synchronous detector to separate effects of noise from signal. The 
detector is an electronic gate controlled by an oscillator phase- 
locked to the input signal. No external reference is required to lock 
to the input signal. Simply adjust front panel tuning control within 

1% of signal frequency and phase-lock circuits lock-on and track 

input signal with ~=5% variation in the 5 Hz to 600 kHz frequency 
range. Phase-lock circuits track 0.5%/sec change in signal fre- 

quency without a change in voltmeter accuracy. Input impedance 
is 10 MQ shunted by 20 pF. 

The new Model 3410A has two outputs on the rear panel. One 
is a dc recorder output for monitoring long term drifting ac voltage 
amplitudes. The other is an output for driving an electronic counter 
to make precise frequency measurements. 

For full specifications on the new hp Model 3410A AC Volt- 

meter, call your hp field engineer. Or, write to Hewlett-Packard, 
Palo Alto, California 94304. Europe: 54 Route des Acacias, 
Geneva. Price: hp Model 3410A, $875.00. 

097/11 t 

HEWLETTI PACKARD 
An extra measure of quality 
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Measure 10 mV, 5 Hz amplitude modulating 
I V, 400 Hz. 

Measure 300 nanovolts, 10 kHz. 
signal superimposed on 10 uAV, 1 kHz 

Measure frequency of signal in noise up to 560 kHz 
by using square wave output, 
i.e. as a counter preamplifier. 
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AO Dual Viewing Microstar? for more effective communication 

Two people can see the same image 
simultaneously without sacrificing 
image quality, adjustment time or 
superb operating convenience. 

Each viewer enjoys the same sharp 
image over the entire field. The 
Microstar Microscope's unique in- 
finity-corrected optical system elimi- 
nates blurred and fuzzy edges. 

For cross-reference, an illuminat- 
ed, transparent pointer is superim- 
posed on the field. It can be posi- 
tioned instantaneously to pinpoint 
specific slide areas or minute details 
of the specimen. 

The Autofocus stop saves every- 
?Registered Trademark American Optical Company 

body's time . . . eliminates wasted 
motion. It simplifies coarse adjust- 
ment so that perfect focus is merely 
a matter of touching up the fine ad- 
justment. And, since the nosepiece is 
gravity-loaded, it's practically impos- 
sible for you to break slides or to 
damage the objective. 

Applications are unlimited-for a 
second opinion, immediate verifica- 
tion, continuous observation or rou- 
tine lab training. Whenever accurate 
communication is essential, consider 
the AO Dual Viewing Microstar. 

For more information, call your 
AO Sales Representative or write. 

AO INSTRUMENT COMPANY 
t SCIENTIFIC INSTRUMENT DIVISION - BUFFALO, N.Y. 14215 

Formerly Instrument Division of AMERICAN OPTICAL COMPANY 

SCIENCE, VOL. 160 348 
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Do you know what 
it takes to make your 

computer draw like this? 

CalComp 
that's what. 

All it takes is a CalComp Plotting System. To get the picture, 
call or write: Dept. T-4, California Computer Products, Inc., 
305 Muller, Anaheim, Calif. 92803. Phone (714) 774-9141. 

0*0*@0@ 
Standard of the Plotting Industry 

See CalComp at Booth 1401-8 at the SJCC 
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How do we squeeze 
big-instrument performance 
into our FA-2 
Atomic Absorption Module? 

We fold the beam. 

The Zeiss Spectrophotometer PMQ II with its com- 
pact FA-2 Atomic Absorption module can easily 
compete with the largest single-purpose units. 
How can it be made so small? Because the beam 
of the hollow cathode passes the flame three 
times . . . using the entire flame for absorption. 

The FA-2 offers big-instrument features, too. 
The atomizer chamber selects only 5% of the 
atomized sample for analysis. The burner is en- 
closed in a chamber which is constantly purged 
with clean air. 

You can choose from four monochromators. 
Scale expansion up to 5x is built in. An additional 
unit will expand the scale up to 30x. 

The FMA-2 is a complete atomic absorption 
and flame emission instrument of unmatched pre- 
cision. You can change from flame absorption to 
emission by turning a single switch. If you already 
own a basic PMQ II Spectrophotometer, it's a 
simple matter to add the compact Atomic Absorp- 
tion module. 

Write for details, Carl Zeiss, Inc., 444 Fifth Ave., 
New York, N.Y. 10018. In Canada: 14 Overlea 
Blvd., Toronto 17, Ontario. 

Complete service facilities available. 

ZEISS 
THE GREAT NAME IN OPTICS 

ATLANTA * BOSTON * CHICAGO * COLUMBUS * DENVER * DURHAM * HOUSTON ' LOS ANGELES * ST. LOUIS a SAN FRANCISCO * SEATTLE * WASHINGTON, D.C. 
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This new Gyrotory shaker shakes 
large quantities of flasks... not your 
lab, not the room next door. It runs 
smoother and longer and quieter than 
all its predecessors.. .yet it doesn't 
get bolted to the floor. Just set the 
shaker anywhere and run it at 300 
rpm. With a full load of 432 flasks, it 
won't budge, won't creep, won't 
vibrate. Set the electronic speed 

controller and forget it. A year later 
this New Brunswick shaker will still 
be humming in the same old place at 
the same old speed. 

To eliminate vibration and prolong 
bearing life, we lowered the shaker's 
center of gravity, reducing stress 
and wear on moving parts. A multi- 
planed counterbalancing system was 
developed for still smoother operation 
at any rpm and with any workload. 
Mechanical components have been 

(W NEW BRUNSWICK SCIENTIFIC CO.,INC. 
1130 SOMERSET ST. * P.O. BOX 606, NEW BRUNSWICK, NEW JERSEY 08903 

352 

I 

replaced by solid state electronic 
circuitry to expand the range of speed 
and eliminate maintenance problems. 
A new centralized lubrication system 
has also been added so you can 
grease the bearings from the outside. 

Choose from a 
selection of 18 NBS 
shakers to meet 
virtually any shaking 
requirement. Send 
for your copy of 
"Guide to Biological 
Shakers". 

OS 107/4268 
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* POWERFUL - 50,000 roentgens/hr.. 

E VERSATILE - unlimited applications 

tFOOLPROOF - no danger of accidental exposure 
I TAMPERPROOF - armored-steel, completely 

welded enclosure 
I SAFE - accepted for license by the Atomic Energy 

Commission for an unrestricted area 

i MAINTENANCE-FREE - no electronics, no high voltage 

i LOW COST - $3875.00 

With this professional equipment you can teach and experiment with 
gamma radiation in the classroom in perfect safety. Prepare your 
students today in the fields of the life sciences, chemistry, and physics 
for the nuclear age of the 1970's. 

prf IREUB oarw nun cThe price for this gamma irradiator is only $3875.00. 

Write for our nuclear-experiment chart. rad iati m ahiL ry C orpora n 
1280 ROUTE 46, PARSIPPANY, NEW JERSEY 07054 (201) 335-6780 
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SPRINGER VERLAG NEW YORK INC. 
175 Fifth Avenue * New York/NY * 10010 * 212-673-2660 

EXECUTIVE VICE-PRESIDENT 

April 1968 

Gentlemen: 

Some confusion and misunderstanding about the identity 
of Springer-Verlag has arisen. 

Please let us clarify a few points. 

Springer-Verlag New York Inc. is closely affiliated 
with Springer-Verlag Berlin-Heidelberg and Springer- 
Verlag Wien. 

None of these three firms has any family or business 
relationships with the German publishing concern of 
Axel Springer und Sohn (G.m.b.H.) Berlin-Hamburg which 
was recently publicized by controversial articles in 
this country. 

For over 100 years, Springer-Verlag has served the 
scientific community only as publishers of scholarly 
books and journals. Well known for such famous 

publishing accomplishments as "Beilsteins Handbuch 
der organischen Chemie" and "Handbuch der Physik", 
we like to emphasize our identity. 

Please do not be misled by the similarity of names 
which is incidental. 

Sincerely, 

Gunt rHoltz 

GH:bl 

Gunt~~~~~ 
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F/D Bench-Scale Bio-Cultural devices from S/P.., 

provide the ideal environment 

for cultural growth 
Bio-cultural assemblies from Fermentation Design, Inc. are the 
perfect "home" for microbial and tissue culture processes or waste 
treatment studies. In the laboratory, they operate quietly on exist- 
ing bench tops. For industrial pilot plant projects, F/D units can 
be easily scaled up to the desired production output. Stepless agita- 
tion, transistorized temperature control and many other features 
assure home-sweet-home conditions for any micro-organism. For the 
utmost in environmental control, complete your bio-cultural setup 
with a F/D ph controller. Standard units are in stock now at S/P. 

UNITS SCALE UP 
EASILY. Perfect geomet- 
ric relationship of all 
chamber components. 
(Courtesy Abbott Laboratories) 

Write for free detailed brochure,Selected Microbial Products, Lit. No. S/P 9323, 
containing all the micro-biological science products available from S/P. 

scientific products 
DIVISION OF AMERICAN HOSPITAL SUPPLY CORPORATION 
GENERAL OFFICES: 1210 LEON PLACE, EVANSTON, ILLINOIS 60201 

Regional Distribution Centers: Atlanta * Boston * Charlotte * Chicago * Columbus * Dallas * Detroit * Kansas City 
o Los Angeles * Miami ? Minneapolis * New Orleans * New York * San Francisco * Seattle * Washington, D.C. 
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Verified in 50 installations: 

The EMU-4 electron microscope 
Now that there are more than 50 EMU-4 Resolution capability exceeds the Image contrast capability outstanding: 
electron microscopes in operation, the 8-angstrom guarantee: The greatest The result of a permanent objective 
evidence of instrument superiority point-to-point resolution reported so far aperture feature which places the 
is clear: The EMU-4 consistently is 2.8 angstroms, achieved in a stock aperture at the rear focal plane and 
outperforms its own promises of instrument, without "cold fingers" or applies controlled heat that literally 
performance. Read on ... other devices that enhance resolution inhibits contamination. No longer 

capabilities, must the "ideal" (most-effective) 
aperture diameter be compromised for 
aperture "life." 

"Less than 0.0017A per second (O.1A/minute) using accessory anti-contamination devices. 

SCIENCE, VOL. 160 362 



outperforms its own promises! 
Specimen contamination negligible: If resolution, contrast and low 

Rates of less than 0.5A per second* specimen contamination are among the 
are routine, even under "micro-spot" things important to you in an electron 
illumination and without cold fingers microscope, consider the EMU-4. For 
or other anti-contamination devices. more information, contact the nearest 
The EMU-4, like its predecessor, regional office in Atlanta, Camden (N.J.), 
is unchallenged in terms of low Chicago, New York and San Francisco. 
specimen contamination. In Canada, RCA Victor Company, Ltd., 

Montreal; Europe, RCA International 
Marketing S.A., Geneva. Look in the 
white pages of the telephone book 
under "RCA" for addresses. U 
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This vibrating reed electrometer has 
greater sensitivity than any device for measuring currents 

from high-impedance sources. 

Buy less, 

pay later. 
As a compact, solid state unit, the CARY 401 has all 
the capability you'll ever need. Don't settle for less. 

Suppose today you're measuring ion transfer, poten- 
tials, and resistances across membranes. Or studying 
molecular systems in biochemistry - steroids, fatty acids, 
amino acids - by radioactive labeling techniques in con- 

junction with gas chromatography. Or, possibly, investi- 

gating intermediary metabolism and polysaccharide 
synthesis and degradation. Fine, the 401 will serve your 
needs. 

What about tomorrow? If, for example, you need to 
detect pH changes as low as 0.0005 pH with glass elec- 
trodes. Perform in-vivio respiratory analyses using 
C4 02. Maybe even make isotope ratio studies such as in 

geological age-dating where ion current ratios must be 
measured to high accuracy. The 401 works perfectly for 

any of these, too. 
Several built-in features enhance the 401's versatil- 

ity: Critical damping gives fast response; remote switch- 

ing between three input resistors and remote input 
shorting provide operator convenience. And the instru- 
ment has the ability to measure potentials from grounded 
or above-ground sources. Additionally, two power 
modes afford operational freedom - battery cuts-in 
automatically when line power fails, cuts-out when 

power resumes. 
Then there's the extraordinary sensitivity. More than 

you'll need in some applications, necessary for others. 
It detects current less than 10-17 ampere, charges as 
small as 5 x 10-16 coulomb, potentials down to 2 x 10-5 
volt, and resistances as high as 1016 ohms. 

We have an interesting brochure on this electrometer 
for today and a lot of tomorrows. Write Cary Instru- 
ments, A Varian Subsidiary, 2724 S. Peck Road, Mon- 
rovia, California 91016. Ask for Data File E707-48. 

CArny 401 
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The new HU-11E: the world's highest 
resolution electron microscope. 
It also offers the maximum in 
operating convenience. 

The Hitachi-Perkin-Elmer Model 
HU-11E has a guaranteed resolu- 
tion of five Angstroms. Better than 
1.5 Angstroms has been demon- 
strated. 

And we've made the HU-11E as 
automatic and as easy to operate 
as possible. It's easy to align, easy 
to compensate, easy to focus. So 
it's easy to take ultra-high resolu- 
tion micrographs with it. 

For instance, we've incorpo- 
rated a new electromagnetic gun- 
tilting device that gives you perfect 
alignment of the electron gun with 
respect to the condenser lenses. 
Plenty of brightness is available at 
direct magnifications to 300,000X. 

Beneath the condensers we've 
added an exclusive new alignment 
coil. It keeps the beam centered 
from the lowest to highest magni- 
fications. 

There's a new electron gun air- 
lock. If a filament burns out, you 
don't have to open the column to 
atmosphere. This is important for 
cleanliness, especially when you're 
doing ultra-high resolution work. 

The magnification range is from 
100OX to 300,000X direct without 
disturbing alignment or changing 
pole pieces. The magnification 
range is covered in 23 steps-di- 
rect reading or continuously. 250X 
for scanning is available just by 
flipping a single switch. 

Accelerating voltages of 25, 50, 
75 and 100 KV allow you to select 
the optimum voltage for any type 
of specimen. Lens currents are 
automatically changed when the 
accelerating voltage is changed. 
Super-stabilized electronics pro- 
vide stabilities of 1.5 parts per mil- 
lion on the objective lens. 

The HU-11E is equipped with a 
pushbutton vacuum system and a 
pushbutton camera system. Cor- 
rect exposures are automatic. It 
incorporates the very latest in vac- 
uum system design and the best 
anti-contamination measures, in- 
suring a contamination rate below 
0.1A/min. 

The HU-11E is for workers who 
want the ultimate in performance- 
not just in resolving power, but in 
convenience features that permit 
the greatest output of high-quality 
pictures. We'll be glad to send you 
complete details. Write to: Perkin- 
Elmer Corooration, Instrument Di- 
vision, 723 Main Avenue, Norwalk, 
Conn. 06852-or your nearest 
Perkin-Elmer sales office. 

PERKIN-ELMER 

The electron micrograph taken on the HU-11E shows random lattice images of the (111) 
3.15 Angstroms. Point-to-point resolution of 3 Angstroms and less is also clearly ev 

at an accelerating voltage of 100 KV and an electron optical magnification of 200,000OX. 
This instrument is instantly available to you under P 
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You can snow a Torbal balance with 

carborundum, pigment, instant coffee 
flour, or any other powder... 

but it will never 'snow' you back. 
Sometimes you can't help it. In certain weighing situations 
no matter how hard you try, a balance gets dirty from spilled 
or overflowing powders. Or from dust in the air. 

When this happens on a conventional knife-edge balance, 
the knife-edge fulcrum becomes dirty-gets gummed up, 
and eventually wears. Increased friction, decreased sensi- 
tivity and inaccuracy result. (In time even small amounts of 
dirt in the atmosphere will have this effect.) 

On the other hand, with a Torsion Balance based on 
fulcra which twist instead of roll, this cannot 
happen. There are no friction pivots or 
knife-edge fulcrum; thus no metal- . 
to-metal wear, and the weighing 
mechanism cannot be affected by 
foreign material. The balance will ouecan 
not become sluggish, it retains its by them. 
initial accuracy and sensitivity, 
and because of its virtually 

one-piece construction, adjustment is permanent. 
Typical of the balances in the broad Torsion line is the 

high speed dial balance shown above. The Torbal DWL2 is 
a 120-gram capacity balance with a dial accuracy of 5 mg. 
It incorporates silicon fluid damping for fast weighing and 
dials with 9 g x 1 g, and 1 g x 0.01 g graduations, to eliminate 
use of small loose weights. The smooth metal case with a 
chemical resistant finish has been designed to resist corrosion 

and permit cleaning with the wipe of a damp cloth. 
The DWL 2 is only one example of the fast balances 

available with a Torsion mechanism. There is one to fit 
any of your needs. Torsion balances range from the 

fifd~ | i160 g capacity analyticals, such as 
.....i the EA-1, to the 14 kg precision 

laboratory balances. Write today 
for literature on TORBAL. 

laboratory balances. 
The Torsion Balance Company 

5;$~*~~~'~~~ 
'' 

?Department S 
Main Office and Factory: Clifton, N. J.; 

(|']~~~~ I Sales Offices: Birmingham, Ala.; Chicago, In.; 
Richardson, Tex.; San Mateo, Cal.; Pittsburgh, Pa. 

Lynnfield, Mass.; Plants and Offices in 
Montreal, Quebec and London, England 

.I ~ I 
aBalances shown: ET-l top loader, 
EA-1 analytical; DWL-3V TORB 
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Challenging... 
Illuminating... 

Stimulating... 

_P I ~ Saunders Books 
in Psychology 
and Psychiatry 

Gregory: New (2nd) Edition 
FUNDAMENTALS OF PSYCHIATRY 

By Ian Gregory, Ohio State University College of 
Medicine. 

Ideally suited to the needs of medical students, this 
comprehensive, well-written text also serves as a 
superb introduction to abnormal psychology for un- 
dergraduates. This New (2nd) Edition has been com- 
pletely and thoroughly revised. General principles 
of psychopathology and their applications in clinical 
psychiatry are contained in the first half of the book. 
The second half is devoted to more detailed con- 
siderations of various psychiatric syndromes-neurotic 
and psychophysiological disorders; functional, psy- 
chotic, and behavioral disorders; organic brain dis- 
orders; etc. 

About 720 pp., illust. About $13.50. Ready May. 

Kaufmann: New 
INTRODUCTION TO THE STUDY OF HUMAN BEHAVIOR 

By Harry Kaufmann, Hunter College of the City University of New York. 

Designed for collateral reading in undergraduate psychology courses, this brief 
new book examines the rationale for, and the methods used in, the scientific 
study of human behavior. The author considers such questions as: Does it 
make sense to look for "laws" of human behavior? What can the behavioral 
scientist contribute beyond the intuitive insights of the writer or poet? What 
is the role of measurement and statistics? What are the ethical implications 
of the expanding interest in man's psychological make-up? 

162 pp. $2.50. Soft Cover. Published April 1968. 

Verville: 
BEHAVIOR PROBLEMS IN CHILDREN 

By Elinor Verville, Former Director, Central Wyoming 
Counseling Center. 

This excellent text for courses in clinical child psychol- 
ogy prepares your students to thoroughly understand a 
multitude of children's behavior disorders. Dr. Verville 
first sets forth what is known of the determinants of 
behavior, and shows how multiple factors in the child, 
his environment and his rearing produce deviant be- 
havior. She then traces the normal development and 
specific problems characteristic of the preschool, ele- 
mentary school and adolescent periods, plus the special 
problems of the handicapped child. Fifty case histories 
illustrate the points discussed. 

567 pp. $7.75. Published March 1967. 

Millon: 
THEORIES OF PSYCPHPATHOLOGY 

Edited by Theodore Millon, Lehigh University. 
In this new book of readings, Dr. Millon uses an en- 
tirely new approach to clarify for the student the major 
theories of abnormal psychology. He has grouped these 
theories according to the kinds of data they emphasize 
-biophysical, intrapsychic, phenomenological, and be- 
havioral. From the literature in each category he has 
selected ten papers in which leading theoreticians dis- 
cuss the bases of the theory, and the views of its propo- 
nents. Then each approach is reviewed critically in two 
papers examining its philosophical presuppositions and 
empirical support. 

444 pp., illust. $7.50 Hardbound, $4.25 Soft Cover. 
Published February 1967. 

Kolb: New (7th) Edition 
NOYES' MODERN CLINICAL PSYCHIATRY 

By Lawrence C. Kolb, Columbia University. 
The completely updated New (7th) Edition of this classic medical text in- 
cludes a brilliant new chapter on the known neurophysiological mechanisms 
related to behavior. A greatly expanded chapter discusses the theory of 
psychopharmacology (elaborated in terms of the catecholamine hypothesis of 
neural transmission) and the most recent additions to its armamentarium: 
the potent phenothyazines, the recently introduced antidepressants, lithium 
in manic depressive psychoses, and others. New information is given on 
group and family therapy, psychoses of the senium, behavior disturbances 
consequent to use of hallucinogenic agents, and more. 

638 pp. illust. About $9.50. Ready April. 

Texts gladly sent to teachers on approval 

W. B. Saunders Company, W. Washington Square, Phila., Pa. 19105 
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New zonal 

rotors 

Z-15 

Only zonal rotor of 
its kind in the in- 
dustry. High-speed 
zonal rotor of plexi- 
glass and aluminum, 
offering analytical 
capabilities by visual 
observations and 
direct measurement 
of band migration. 
Fits the B-60, B-35, 
B-20, PR-6 and PR-2 
centrifuges. Develops 
9,100 g at 8,000 rpm 
on the B-20. Capacity 
of 800 ml, maximum 
path-length of 
94.6 mm. 

B-XV' 

Highest g capabilitieS 
in its class. Fits the 
B-60, B-35 and B-20. 
Available in titanium 
and aluminum. The 
titanium rotor de- 
livers 31,000 maxi- 
mum rpm: 95,500 g 
maximum rcf. The 
aluminum rotor has 
a maximum rpm of 
24,000, and a maxi- 
mum rcf of 57,200 g. 
The maximum path- 
length of both the 
titanium and alumi- 
num rotor is 
74.7 mm, capacity 

A-XII 
Fits our PR-2 and 
PR-6 centrifuges. 
Capacity of 1300 ml. 
Maximum rpm of 
4,600, maximum rcf 
of 4,200 g. Maximum 
path-length of 141.4 
mm. Features plexi- 
glass construction 
for visual observation 
and direct measure- 
ment of band 
migration. 

B-XIV 
Allows the 
highest speeds and 
gravities in zonal 
centrifugation. 
Fits the B-35, B-60 
ultracentrifuges and 
the high speed B-20. 
Available in titanium 
and aluminum. 
The titanium rotor 
has a maximum rpm 
of 45,000. Maximum 
rcf of 151,000 g. 
The aluminum 
rotor's maximum rpm 
is 35,000. Its maxi- 
mum rcf is 91,300 g. 
The maximum path- 
length for both the 
titanium and alumi- 
num is 51.6 mm, with 
a capacity of 650 ml. 

IEC has the largest family of zonal rotors in the business. Six of them. Five with basic designs 
from Oak Ridge-approved specs. Plus one unique IEC unit. Each has the most exciting ad- 
vances in centrifugation in years. Six big advantages: greater volumes, increased path lengths, 
higher g's, better resolutions, sharper separations, easier handling. All IEC zonals can be used 
with one common removal effluent and feed seal. This removable seal completely eliminates 
any leakage problem. All zonals feature disc-type design which eliminates the need for upper 
bearing stabilizing assembly and greatly simplifies operating sequence. And IEC zonals fea- 
ture no derating. So join the family. Write for complete information today. 

fgINTERNATNANAL 
EQUIPMENT CO3 

300 SECOND AVENUE * NEEDHAM HEIGHTS, MASSACHUSETTS 02194 
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M . 

digicor 

J2igicord. the new P otovolt dfgtal readout Design all solid state, prtnted circuit board 
pH meter with expanded scale accuracy Housed in compact chemically resistant case 
Qnly $445.. not much more than standard Electrodes especially developed to match 
laboratory pH meters but dramatically better  speed arid high performance of the Digicord 
in performa rice and efficiency ccepts all standard electrodes, including metal 
ledout. . snap action number display readable and specific ion 
to +0001 pH or ?0 1 my Repeatability; ... Option .- outlets or recorder automatic 
stability arii full range' Unarity aft within jjgftgff. temperature compensator and polarizing 

OOO2 pH. current.. 
'<PHOTOVOLT CORPO#ATION, 1115 Broadway, New York NY 1OQ1O phone (212) 98929OQ 



FEATURES: 
l VALVELESS - No valves to clog 
* VARIABLE FLOW--0 to 100% in either direction 
* VERSATILE-- Meters upstream or downstream 
* REVERSIBLE - Even while operating 
* POSITIVE DISPLACEMENT - RR Piston Type 
* SPARKPROOF - Enclosed shaded pole motor 
* CORROSION-RESISTANT - 316 ss liquid end 
* PRECISE - Micrometer controlled 
* DISCRETE --To 0.01 ml/min 
* POWERFUL--To 100 psig, 1.8 liters/min 
U INEXPENSIVE - Any model less than $200 

FOR ACCURATELY METERING LABORATORY QUAN- 
TITIES OF "DIFFICULT FLUIDS" IN "UNUSUAL FLUID 
CIRCUIT APPLICATIONS" INCLUDING: 
Flow control, food flavoring, odorant, preservative and con- 
centrate injection, body fluid transfer, emulsion/slurry 
dosing, waste sampling, automatic titrating, hydraulic 
generating, valve/cylinder actuation, pH and bacterial con- 
trol, wetting agent pumping, livestock vitamin feeding, fuel 
injection, fuel additive metering, air sampling, aspirator, 
and many, many more too numerous to mention. 
PROVEN PERFORMANCE- More than 
20,000 pumps of this type already in use 
"If you don't have at least one FMI LAB PUMP you've 
probably already paid for several through lost time, inaccu- 
racy or limited lab scope." 

For complete literature and ordering information, write today: 

48FLU D METERIG,INBAY, N.Y. 9226 
. 48 SUMMIT ST., OYSTER BAY, N.Y. 11771 * (516) 922-6050 
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Both speed 
and strength are yours 

in new CORNINGv 
pH Electrodes 

Borrow a CORNING pH Meter. To evaluate the finest pH 
electrodes on the market in the finest pH system on the 
market, borrow a CORNING pH meter. 
Our solid-state circuitry is designed to take full advantage 
of the sensitivity and accuracy of our electrodes. 
Call your Corning Scientific Instruments dealer to buy an 

electrode or to borrow a pH meter. Or send 
us the coupon. 

CORNC INGS 
J~mm Pill- ~SCIENTIFIC INSTRUMENTS 

26 APRIL 1968 

You used to have to decide between durability and fast re- 
sponse. No more. New CORNING pH Electrodes give you 
both. 
There's a totally new sensing glass in every one of our dip- 
ping, miniature, and combination electrodes. It's markedly 
stronger than any other, and has fast response. 
What's more, every CORNING electrode still gives you triple- 
purpose versatility. Each one measures from 0 to 14 pH, 
from -5? to +100?C.-so you can use one electrode for 
general-purpose, high-alkaline, and high-temperature work. 
Try a new CORNING electrode with whatever kind of pH 
meter you now have. See if its performance doesn't im- 
prove, and see how the electrode proves itself in speed and 
durability. 

| Corning Glass Works, I'd like more information on: I 
IScientific Instruments, Oi pH electrodes O expanded-scale 

Dept. SC 1 general purpose research meter, 
Medfield, Mass. 02052 meters, $215-$355 $645 | 

*Jted 
Mas25 

] expanded-scale 1 pH controller 
meter, $495 meter, $895. ; 

Name 

Title 

v- gdfllldilUHi 

Address 

City State ZIP 
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Scientific laboratory instruments, 
apparatus, chemicals. E. H. Sargent & Co. 
4647 Foster Ave., Chicago, 111. 60630 

Chicago/Anaheim, Calif./Birmingham 
Cincinnati/Cleveland/Dallas/Denver 
Detroit/Springfield, N.J./Toronto, Canada 



The 

Perfect Pipet 

The 

Perfect Pipet 

.,,S2, / .,,S2, / 

The L/I Grunbaum pipet combines 
all "specialty pipet" functions: 

* self-adjusting 

* self-filling 

The L/I Grunbaum pipet combines 
all "specialty pipet" functions: 

* self-adjusting 

* self-filling 

* self-cleaning-sample 
out sample A 

* self-cleaning-sample 
out sample A 

B washes B washes 

* reservoir for reagent, solvent or 
waste 

* non-dripping-100% of sample 
held until expelled 

* low-ratio serial dilutions, 1:2:4:- 
8:, etc. 

Guaranteed accuracy is as follows: 
5 lambda, ? 3%; 10 and 20 lambda, 
? 2 %; 25 lambda and larger, ? 1 %. 

Use Grunbaum pipets for rapid and 

precise pipeting, dispensing, trans- 

ferring and diluting. 

L/I stocks Grunbaum pipets in 5, 
10, 20, 25, 50 and 100 lambdas. 
Other sizes available on request. 
Price $5.00 each, quantity discounts. 
For more information, write to us 
at 1802 H Second Street, Berkeley, 
California 94710. 

' LABINDUSTRIES 
Berkeley, California 
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order of probability with respect to 
some of the chronic diseases, then dra- 
matic breakthroughs in their elimina- 
tion are not to be expected. 

Control of the factors which exacer- 
bate disease brings us to the second of 
Rogers' challenges. Will knowledge of 
the values and goals of societies or sub- 
sets of societies lead to public health 
policies congruent with these goals and 
values? I doubt it. Controversies over 
fluoridation, pollution, cigarette adver- 
tising, and a number of other prob- 
lems, some of which were mentioned 
by Rogers, suggest that the goals 
and values at different levels of so- 
ciety (individual, family, and various 
levels of government) and among various 
groups in society (corporations, pro- 
fessional groups, and so forth) are 
often basically incompatible. In a 
democratic society, the multiple al- 
legiance of individuals to a number 
of these groups is probably one of 
the basic deterrents to the war of 
all against all. Health values and goals 
occupy a variable position in this 
labyrinth of value and organizational 
structures. The result may be a unique- 
ness of each type of health problem 
which prevents one from developing an 
overall rational health plan. 

There is little doubt that medical 
sociologists have much to contribute 
and could make their findings more 
relevant to clinical medicine and public 
health. And the pessimism expressed 
above does not mean that one should 
not try to accomplish the ends outlined 
by Rogers. However, as every good sci- 
entist knows, one must be prepared for 
failure. 

LEON S. ROBERTSON 

Medical Care Research Unit, 
Harvard Medical School, 
83 Francis Street, 
Boston, Massachusetts 02115 

Rogers is concerned that public 
health and medical sociology are frus- 
trated in the absence of a "holistic 
ecological concept of human organiza- 
tion." Sociology has been, and still re- 
mains, primarily an investigative field. 
It has filled libraries with detailed de- 
scriptions (sometimes mathematical) of 
how man acts or interacts in given situ- 
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mains, primarily an investigative field. 
It has filled libraries with detailed de- 
scriptions (sometimes mathematical) of 
how man acts or interacts in given situ- 
ations. The point is, however, that it 
has never developed a conceptual re- 
sponsibility of action. It has never set 
for itself the practical goal of how man 
should change as part of action to effect 
change. A "holistic ecological concept 
of human organization" is a nice aca- 
demic formulation. In practice, it is 
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A point of view on A point of view on 

M(AKING FUERY 

DOLLAR COUNT 

M(AKING FUERY 

DOLLAR COUNT 

A top-of-the- 
line liquid 
scintillation system 

A top-of-the- 
line liquid 
scintillation system 
is a major 
investment. 
is a major 
investment. 
Reason enough 
to demand 
Reason enough 
to demand 
the most the most 
value and 
quality you can get for 
your research dollars. 

value and 
quality you can get for 
your research dollars. 

If you pay for top counting performance, 
be sure it's the performance you need. 
Mark I? Systems let you specify high 
efficiency, high E2/B, or standard per- 
formance. 

If you pay for top cooling performance, 
be sure its right for all of your samples. 
Mark I Systems let you program the 
counting temperature to make it precisely 
compatible with the composition of your 
samples. 

If you pay for top external standardiza- 
tion performance, be sure the efficiency 
curves cover the widest possible range of 
quench. Mark I Systems perform channels 
ratio on a Ba133 external standard to 
develop accurate calibration curves over 
the full useful range of intermixed H3 and 
C14 counting efficiencies. 

If you pay for top data readout per- 
formance, be sure the system tells you 
more about your samples than any other. 
Mark I Systems have a "computer-with-a- 
memory" that does just that. 

Make all of your liquid scintillation 
dollars count. Ask your Nuclear-Chicago 
sales engineer about Mark I Systems or 
write to us. 8-2. . 

We try to work to a point of view: yours. 

NUCLEAR-CHICAGO 
CORPORATION 
A SUBSIDIARY OF G. D. SEARLE & co. 

349 E. Howard Ave., Des Plaines, 1l. 60018 U.S.A. 
Donker Curtiusstraat 7, Amsterdam W. 
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quite utopian. What is needed is a 
human ecology that is action-oriented- 
that puts practice as primary. In this 
context public health fundamentally is 

practice. The philosophy will emerge 
only from the experience of action. 

LEO KARTMAN 

199 Bel Mar Avenue, No. 39, 
Daly City, California 94015 

Medical Research: 

Fragmented or Goal-Oriented 

I agree with Leaf ("Government, 
medical research, and education," 9 
Feb., p. 604) that, in our rush to fund 
increased application of medical re- 
search, we should not allow funding of 
basic and applied medical research to 
falter. Not only must this research com- 
pete increasingly with other welfare 

programs, but it becomes increasingly 
expensive as it becomes more and more 
complex and detailed; hence the funding 
should probably accelerate... 

Leaf's attack on the awarding of 
some medical research contracts to in- 
dustrial research laboratories (as op- 
posed to awarding all research grants 
and research contracts to universities 
and university-operated research labora- 
tories) is unwarranted. Has Leaf ever 
worked in private industry and experi- 
enced the freedom of action and goal- 
oriented programing possible when 
everybody on a project is working 100 
percent of the time on the project, and 
is not splitting himself up into many 
little pieces between research, teaching, 
patient care, committee meetings, semi- 
nars, and government consultation? The 
point Leaf seems to be missing is that 
some industrial research laboratories 
are: actually better qualified than any 
university group to do a certain task by 
virtue of hard-won expertise. After all, 
it is industry which gives us many of 
our really great scientific and techno- 
logical breakthroughs . . . and even 
some of the medical ones. 

HENRY LEE 

Epoxylite Corporation, 
South El Monte, California 91733 

All of us undoubtedly share Leaf's 
frustrations with the effort report and 
would welcome its abolition. But even 
if the report cannot be stopped, at least 
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frustrations with the effort report and 
would welcome its abolition. But even 
if the report cannot be stopped, at least 
it could be changed so that it makes 
sense. Effort reports should have a 
fourth category, self-education. Tabu- 
lated under this heading would be the 
many hours of the week spent in reading, 
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Now in bead form for 
chromatography of 
biologic substances... 

Sephadex 
Ion Exchangers 
Because of its advantages-sta- 
bility and inertness-Sephadex 
has been used to produce a new 
class of ion exchangers: DEAE-, 
CM- and SE-Sephadex. Since 
their introduction they have been 
used extensively, particularly in 
the biochemical and clinical field. 

I i--' I In the new bead form they will be 
more useful both for laboratory 

ti and manufacturing scale proc- 
esses. Their spherical shape 

it-; gives increased mechanical 
strength and leads to easier 

particles result in improved 
hydrodynamic properties. 

All Sephadex Ion Exchangers have a high 
capacity and low nonspecific adsorption. 
They are available in two types that differ 
in porosity, thus offering flexibility for your 
specific requirements. Sephadex Ion Ex- 
changers are of analytic grade purity and 
are produced under rigorous quality con- 
trol, thus ensuring uniform products to 
give accurate and reproducible results. 

I g'/ml Fru-1,6-P2 %T 25 37A 

o10 Hexose mono phosphates 1U-1 00 

AMP ATP 
80 - 

60 - < I i i 
' 50 

glycogen 5 

20 
' i " 0 

0 100 200 300 400 ml 

Model experiment with glycogen, glucose, 
sugar phosphates and adenosine phosphates 
on a column of DEAE-Sephadex A-25. 
(From Biochim. Biophys. Acta 74 (1963) 588, by permission 
of the author) 

Anion Exchangers (Bead Form) 

Type Grade Ionic Capacity Bed Volume' 
Form (meq/g) (ml/g) 

DEAE- 
Sephadex A-25 40-120,u Cl" 3.5 + 0.5 5-9 

DEAE- 
Sephadex A-50 40-120/ Cl-- 3.5 ? 0.5 25-33 

Cation Exchangers (Bead Form) 

Type Grad lIonic Capacity Bed Volume2 
per_______ Form (meq/g) (ml/g) 

CM- 
Sephadex C-25 40-120/l Na+ 4.5 ? 0.5 6-10 

CM- 
Sephadex C-50 40-120lu Na+ 4.5 ? 0:5 32-40 
SE- 
Sephadex C-25 40-120/ Na' 2.3 -? 03 5-9 
SE- 
Sephadex C-50 40-120,u Na' 2.3 ? 0 3 30-38 

1. In Tris-HCI buffer, pH=8.3, ionic strength =0.05. 
2. In sodium phosphate buffer, pH =6, ionic strength==0.06. 

For additional technical information, including 
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booklet on Sephadex Ion Exchangers, write to: 

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

(Inquiries outside U.S.A. and Canada should be directed 
to PHARMACIA FINE CHEMICALS, Uppsala, Sweden.) 
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listening, and chatting with colleagues 
and with visitors. After all, the out- 

standing feature of a great university 
is that it provides a way of life favor- 
ing the activities of self-education, as 
well as the tools of research. There- 
fore, granting agencies will not be as- 
tonished that self-education is a major 
and honorable consumer of their inves- 
tigator's time. The availability of this 
category will remove a part of the am- 

biguity and outright dishonesty in filing 
the effort report. 

WILLIAM G. VAN DER KLOOT 

Department of Physiology, 
New York University Medical Center, 
550 First Avenue, New York 10016 

Subpoenas: Show Probable Cause 

Readers of Science, including espe- 
cially Stamler and Hall ("Un-American 
activities: Court rule aids Stamler in 

contempt case," 1 Dec., p. 1249) and 
Glass and Pond (Letters, 1 Mar.), may 
be interested in a "Note" in the Minne- 
sota Law Review [52, 665 (1968)] en- 
titled "The application of the Fourth 
Amendment to congressional investiga- 
tions." Brief excerpts will suffice: 

It is suggested that the (Supreme) Court 
should require a showing of probable 
cause, as required by the fourth amend- 
ment, before allowing the issuance of a 
subpoena requiring an appearance before 
a congressional investigation. 

The whole philosophical basis for the 
fourth amendment's protection against 
searches and seizures without probable 
cause is the notion that the individual has 
the right to keep the affairs of his life 
private. While this right is admittedly not 
absolute . . . it is a right so basic to our 
concept of limited government that it 
should not be lightly disregarded. 

Furthermore, the right of privacy must 
protect the individual's mind as well as 
his possessions. The Court has protected 
certain contents of the mind from govern- 
mental invasions in criminal proceedings 
under the fifth amendment. However, the 
basic recognition that a person's mind is 
his most sacred possession and should be 
accorded the greatest protection from gov- 
ernmental invasion is equally applicable to 
all forms of governmental action. More- 
over, the individual's mind should be ac- 
corded as much, if not more, protection 
than his possessions for he therein keeps 
his most private possessions-his memory 
and his thoughts. 
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The protection which this requirement 
would afford the witness, in comparison 
with the burden it imposes upon Congress, 
is significant. The individual will be able 
to force investigators to show reason to be- 
lieve that he will be able to provide useful 
information before they can interrupt this 
life. This will force the investigation to 
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evaluate its need for his testimony before 
going to the trouble of subpoenaing him. 
Once subpoenaed, the individual will have 
a basis upon which to contest his duty to 
testify. He will not have to risk criminal 
prosecution in order to contest this duty 
for he will be able to challenge the prob- 
able cause for his subpoena prior to testify- 
ing. If the court finds that the individual 
does have a duty to testify, he will either 
have to rely on the fifth amendment, risk 
criminal prosecution for contempt, or pro- 
vide the information required. 

E. S. FETCHER 
Laboratory of Physiological Hygiene, 
University of Minnesota, Minneapolis 

A Just View of Systematics 

When a systematist talks to his own 
set, a congratulatory tone is expected. 
But publication of Mayr's address, "The 
role of systematics in biology" (1), ex- 

posing it to the nonsystematic public, 
irresistibly invites a rejoinder! Systema- 
tists may not have received due credit 
for their great contributions to biology 
but neither perhaps have they got just 
treatment for abetting biologists in the 
mistaken belief that taxonomic aggre- 
gates, such as populations, are substan- 
tial objects-in-nature. 

Every ecologist, for example, who 
sets it down in chapter one that popu- 
lation and community are levels-of- 

integration (and hence "systems") 
comparable in status to, though midway 
in complexity of organization between, 
individual organisms and individual 
ecosystems is a victim of taxonomy. The 
levels-of-integration that are demonstra- 
ble in nature and those that exist in the 
minds of systematists are rarely if ever 
discriminated. Some of the resulting 
problems were adumbrated in Ehrlich 
and Holm's article "Patterns and popu- 
lations" (2) where the authors wrote 
(unfortunately at the end rather than at 
the beginning): "The basic units of 

population biology (sic) are not com- 
munities, species or even populations, 
but individual organisms," and in a 
footnote that should be pondered: "... 
if historically we had begun to think 
about biology in ecological rather than 
taxonomic terms we would now deal 
with biological 'facts' very differently." 

J. S. ROWE 
Department of Plant Ecology, 
University of Saskatchewan, 

evaluate its need for his testimony before 
going to the trouble of subpoenaing him. 
Once subpoenaed, the individual will have 
a basis upon which to contest his duty to 
testify. He will not have to risk criminal 
prosecution in order to contest this duty 
for he will be able to challenge the prob- 
able cause for his subpoena prior to testify- 
ing. If the court finds that the individual 
does have a duty to testify, he will either 
have to rely on the fifth amendment, risk 
criminal prosecution for contempt, or pro- 
vide the information required. 

E. S. FETCHER 
Laboratory of Physiological Hygiene, 
University of Minnesota, Minneapolis 

A Just View of Systematics 

When a systematist talks to his own 
set, a congratulatory tone is expected. 
But publication of Mayr's address, "The 
role of systematics in biology" (1), ex- 

posing it to the nonsystematic public, 
irresistibly invites a rejoinder! Systema- 
tists may not have received due credit 
for their great contributions to biology 
but neither perhaps have they got just 
treatment for abetting biologists in the 
mistaken belief that taxonomic aggre- 
gates, such as populations, are substan- 
tial objects-in-nature. 

Every ecologist, for example, who 
sets it down in chapter one that popu- 
lation and community are levels-of- 

integration (and hence "systems") 
comparable in status to, though midway 
in complexity of organization between, 
individual organisms and individual 
ecosystems is a victim of taxonomy. The 
levels-of-integration that are demonstra- 
ble in nature and those that exist in the 
minds of systematists are rarely if ever 
discriminated. Some of the resulting 
problems were adumbrated in Ehrlich 
and Holm's article "Patterns and popu- 
lations" (2) where the authors wrote 
(unfortunately at the end rather than at 
the beginning): "The basic units of 

population biology (sic) are not com- 
munities, species or even populations, 
but individual organisms," and in a 
footnote that should be pondered: "... 
if historically we had begun to think 
about biology in ecological rather than 
taxonomic terms we would now deal 
with biological 'facts' very differently." 

J. S. ROWE 
Department of Plant Ecology, 
University of Saskatchewan, 

evaluate its need for his testimony before 
going to the trouble of subpoenaing him. 
Once subpoenaed, the individual will have 
a basis upon which to contest his duty to 
testify. He will not have to risk criminal 
prosecution in order to contest this duty 
for he will be able to challenge the prob- 
able cause for his subpoena prior to testify- 
ing. If the court finds that the individual 
does have a duty to testify, he will either 
have to rely on the fifth amendment, risk 
criminal prosecution for contempt, or pro- 
vide the information required. 

E. S. FETCHER 
Laboratory of Physiological Hygiene, 
University of Minnesota, Minneapolis 

A Just View of Systematics 

When a systematist talks to his own 
set, a congratulatory tone is expected. 
But publication of Mayr's address, "The 
role of systematics in biology" (1), ex- 

posing it to the nonsystematic public, 
irresistibly invites a rejoinder! Systema- 
tists may not have received due credit 
for their great contributions to biology 
but neither perhaps have they got just 
treatment for abetting biologists in the 
mistaken belief that taxonomic aggre- 
gates, such as populations, are substan- 
tial objects-in-nature. 

Every ecologist, for example, who 
sets it down in chapter one that popu- 
lation and community are levels-of- 

integration (and hence "systems") 
comparable in status to, though midway 
in complexity of organization between, 
individual organisms and individual 
ecosystems is a victim of taxonomy. The 
levels-of-integration that are demonstra- 
ble in nature and those that exist in the 
minds of systematists are rarely if ever 
discriminated. Some of the resulting 
problems were adumbrated in Ehrlich 
and Holm's article "Patterns and popu- 
lations" (2) where the authors wrote 
(unfortunately at the end rather than at 
the beginning): "The basic units of 

population biology (sic) are not com- 
munities, species or even populations, 
but individual organisms," and in a 
footnote that should be pondered: "... 
if historically we had begun to think 
about biology in ecological rather than 
taxonomic terms we would now deal 
with biological 'facts' very differently." 

J. S. ROWE 
Department of Plant Ecology, 
University of Saskatchewan, 
Saskatoon, Canada 

References 

1. E. Mayr, Science 159, 595 (1968). 
2. P. R. Ehrlich and R. W. Holm, ibid. 137, 

652 (1962). 

26 APRIL 1968 

Saskatoon, Canada 

References 

1. E. Mayr, Science 159, 595 (1968). 
2. P. R. Ehrlich and R. W. Holm, ibid. 137, 

652 (1962). 

26 APRIL 1968 

Saskatoon, Canada 

References 

1. E. Mayr, Science 159, 595 (1968). 
2. P. R. Ehrlich and R. W. Holm, ibid. 137, 

652 (1962). 

26 APRIL 1968 

l I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
Il 

I 

I 

l 
I 

I 

I 

I 

I 

I 
I 

I 

I 

I 
* I 
I 
I 
I 
I 
i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

I I 
Ii 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

l I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
Il 

I 

I 

l 
I 

I 

I 

I 

I 

I 
I 

I 

I 

I 
* I 
I 
I 
I 
I 
i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

I I 
Ii 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

l I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
Il 

I 

I 

l 
I 

I 

I 

I 

I 

I 
I 

I 

I 

I 
* I 
I 
I 
I 
I 
i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

I I 
Ii 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

, n 

e i T, ? fl q. 

rro~ll 

D~~~~E~~~~ml~~~~~~~~~W~~~ 

, n 

e i T, ? fl q. 

rro~ll 

D~~~~E~~~~ml~~~~~~~~~W~~~ 

, n 

e i T, ? fl q. 

rro~ll 

D~~~~E~~~~ml~~~~~~~~~W~~~ 

By Bausch & Lomb By Bausch & Lomb By Bausch & Lomb 

Separates 16 serum proteins 
simultaneously in 20 minutes 

Requires no staining 

Integrated readout in percent 
or grams percent 

Separates 16 serum proteins 
simultaneously in 20 minutes 

Requires no staining 

Integrated readout in percent 
or grams percent 

Separates 16 serum proteins 
simultaneously in 20 minutes 

Requires no staining 

Integrated readout in percent 
or grams percent 

50 minutes total time 

Reproducibility and repeatabil- 
ity better than 2% 

The ultimate in routine electro. 
phoresis 

Write Bausch & Lomb for Cata- 
log 34-2138, 64204 Bausch St,, 
Rochester, New York 14602. 

50 minutes total time 

Reproducibility and repeatabil- 
ity better than 2% 

The ultimate in routine electro. 
phoresis 

Write Bausch & Lomb for Cata- 
log 34-2138, 64204 Bausch St,, 
Rochester, New York 14602. 

50 minutes total time 

Reproducibility and repeatabil- 
ity better than 2% 

The ultimate in routine electro. 
phoresis 

Write Bausch & Lomb for Cata- 
log 34-2138, 64204 Bausch St,, 
Rochester, New York 14602. 

BAUSCH & LOMB 
ANALYTICAL SYSTEMS DIVISION 

BAUSCH & LOMB 
ANALYTICAL SYSTEMS DIVISION 

BAUSCH & LOMB 
ANALYTICAL SYSTEMS DIVISION 

! ! ! 



Kt~RTAI4 

OXYG HAPH 

Model KM 

Developed in collaboration with Dr. S. Kuby of the Enzyme 
Institute, University of Wisconsin, Madison. 

EUROPEAN Manufacturing Branch: 
Gilson Medical Electronics (FRANCE) 
69, Rue Gambetta * 95 - Villiers-Le-Bel, France 

SCIENCE, VOL. 160 

I I 
( 

J 

380 



26 April 1968, Volume 160, Number 3826 

AMERICAN ASSOCIATION FOR U 
THE ADVANCEMENT OF SCIENCE Un] 

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

26 April 1968, Volume 160, Number 3826 

AMERICAN ASSOCIATION FOR U 
THE ADVANCEMENT OF SCIENCE Un] 

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

Editorial Board 

ROBERT L. BOWMAN EVE.RETT 1. MENDELSOIIN 
JOSEPH W. CHAMBERLAIN NEAL E. MILLER 

JOHN T. EDSALL JOHN R. PIERCE 
EMIL HAURY KENNETH S. PITZER 
ALEXANDER HOLLAENDER ALEXANDER RICH 
WILLARD F. LIBBY DEWITT STETTEN, JR. 
GORDON J. F. MACDONALD CLARENCE M. ZENER 

Editorial Staff 

Editor 
PHILIP H. ABELSON 

Publisher Business Manager 
DAEL WOLFLE HANS NUSSBAUM 

Managing Editor: ROBERT V. ORMES 

Assistant Editors: ELLEN E. MURPHY, JOHN E. 
RINGLE 

Assistant to the Editor: NANCY TEIMOURIAN 

News Editor: DANIEL S. GREENBERG 

News and Comment: JOHN WALSH*. LUTHER J. 
CARTER, BRYCE NELSON, PHILIP M. BOFFEY, KATH- 
LEEN SPERRY, FRANK CLIFFORD, GILLIAN PARRILLO, 
Contributing correspondents: ELINOR LANGER, NIGEL 
CALDER, VICTOR K. MCELHENY, ROBERT J. SAMUEL- 
SON 

Book Reviews: SYLVIA EBERHART 

Editorial Assistants: SUSAN AXELRAD, JOANNE 
BELK, ISABELLA BOULDIN, ELEANORE BUTZ, BEN 
CARLIN, HELEN CARTER, GRAYCE FINGER, NANCY 
HAMILTON, OLIVER HEATWOLE, ANNE HOLDSWORTH, 
KONSLYNNIETTA HUTCHINSON, ELEANOR JOHNSON, 
PAULA LECKY, KATHERINE LIVINGSTON, LEAH RYAN, 
LOIS SCHMITT, BARBARA SHEFFER, YA LI SWIGART, 
ALICE THEILE 

*European Office: Lime Tree Farm, East Hag- 
bourne, Berkshire, England. Telephone Didcot 3317 

Advertising Staff 

Director: EARL J. SCHERAGO 

Advertising Sales Manager: RICHARD L. CHARLES 
Sales: New York, N.Y., 11 W. 42 St. (212-PE- 

6-1858): ROBERT S. BUGBEB 

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

Medfield, Mass. 02052. 4 Rolling Lane (617-359- 
2370): RICHARD M. EZEQUELLE 

Chicago, 111. 60611, 919 N. Michigan Ave., Room 
426 (312-DE-7-4973): HERBERT L. BURKLUND 

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

EDITORIAL CORRESPONDENCE: 1515 Massa- 
chusetts Ave., NW. Washington, D.C. 20005. Phone: 
202-387-7171. Cable: Advancesci. Washington. 
"Instructions for Contributors" was published 29 
March 1968; copies can be obtained from the 
editorial office. ADVERTISING CORRESPON- 
DENCE: Room 1740, 11 W. 42 St., New York, 
N.Y. 10036. Phone: 212-PE 6-1858. 

Editorial Board 

ROBERT L. BOWMAN EVE.RETT 1. MENDELSOIIN 
JOSEPH W. CHAMBERLAIN NEAL E. MILLER 

JOHN T. EDSALL JOHN R. PIERCE 
EMIL HAURY KENNETH S. PITZER 
ALEXANDER HOLLAENDER ALEXANDER RICH 
WILLARD F. LIBBY DEWITT STETTEN, JR. 
GORDON J. F. MACDONALD CLARENCE M. ZENER 

Editorial Staff 

Editor 
PHILIP H. ABELSON 

Publisher Business Manager 
DAEL WOLFLE HANS NUSSBAUM 

Managing Editor: ROBERT V. ORMES 

Assistant Editors: ELLEN E. MURPHY, JOHN E. 
RINGLE 

Assistant to the Editor: NANCY TEIMOURIAN 

News Editor: DANIEL S. GREENBERG 

News and Comment: JOHN WALSH*. LUTHER J. 
CARTER, BRYCE NELSON, PHILIP M. BOFFEY, KATH- 
LEEN SPERRY, FRANK CLIFFORD, GILLIAN PARRILLO, 
Contributing correspondents: ELINOR LANGER, NIGEL 
CALDER, VICTOR K. MCELHENY, ROBERT J. SAMUEL- 
SON 

Book Reviews: SYLVIA EBERHART 

Editorial Assistants: SUSAN AXELRAD, JOANNE 
BELK, ISABELLA BOULDIN, ELEANORE BUTZ, BEN 
CARLIN, HELEN CARTER, GRAYCE FINGER, NANCY 
HAMILTON, OLIVER HEATWOLE, ANNE HOLDSWORTH, 
KONSLYNNIETTA HUTCHINSON, ELEANOR JOHNSON, 
PAULA LECKY, KATHERINE LIVINGSTON, LEAH RYAN, 
LOIS SCHMITT, BARBARA SHEFFER, YA LI SWIGART, 
ALICE THEILE 

*European Office: Lime Tree Farm, East Hag- 
bourne, Berkshire, England. Telephone Didcot 3317 

Advertising Staff 

Director: EARL J. SCHERAGO 

Advertising Sales Manager: RICHARD L. CHARLES 
Sales: New York, N.Y., 11 W. 42 St. (212-PE- 

6-1858): ROBERT S. BUGBEB 

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

Medfield, Mass. 02052. 4 Rolling Lane (617-359- 
2370): RICHARD M. EZEQUELLE 

Chicago, 111. 60611, 919 N. Michigan Ave., Room 
426 (312-DE-7-4973): HERBERT L. BURKLUND 

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

EDITORIAL CORRESPONDENCE: 1515 Massa- 
chusetts Ave., NW. Washington, D.C. 20005. Phone: 
202-387-7171. Cable: Advancesci. Washington. 
"Instructions for Contributors" was published 29 
March 1968; copies can be obtained from the 
editorial office. ADVERTISING CORRESPON- 
DENCE: Room 1740, 11 W. 42 St., New York, 
N.Y. 10036. Phone: 212-PE 6-1858. 

SCIENCE SCIENCE 
iversities and the Technology Gap 

a provocative and sure-to-be controversial analysis* of the origins 
vhat has come to be called the technology gap, Professor Joseph 
-David of Israel last month told the ministers of science of the OECD 
tries that the gap began around the turn of this century, and began 
he universities. American university departments could keep pace 
science and its applications .because their flexibility of organization 

ved them to follow up on the implications and ramifications of new 
lopments. European universities, being bound by tradition and 
ralized authority, remained frozen in the 19th-century mode. Ger- 
universities continued the system that had earlier served them so 

arkably well: a professorial chair, an associated institute, and a few 
tants and Privatdozenten. British universities were somewhat freer, 
they were more influenced by the American pattern, but in France 
anly changes were those aimed "at incorporating the by then obsolete 
nan experience." 
he key to the American success is what Ben-David calls the entre- 
eurial system. The way to maximize the practical uses of science 
lot by trying to guess in advance (and in vain) what will be useful, 
by developing science according to its immanent potentialities (as 
eived by the scientific community) and by subsequently exploiting 
scientific findings through imaginative enterprise for whatever pur- 
s they may be useful." 
nd the way to encourage practical, imaginative enterprise is "by 
:asing the density of both . . . [fundamental and practical work] and 
velocity of the circulation of ideas and problems from both areas of 
'ity in spaces which ensure interaction." 
he best "spaces" for ensuring interaction between fundamental sci- 

and practical problems are large, complex universities and large, 
ipurpose research institutions, in either of which there is a mixture 
asic and applied interests. The United States has many such places; 
)pe has few. Ben-David thinks the number could be increased through 

effective use of whatever funds a central government can put into 
er education and research. Most of his recommendations were 
:ted at Europe, but his recommendations for getting maximum value 

the money a national government can provide for higher educa- 
and university research are worth considering here. This is what 

roposes: 
) Money for higher education should be allotted among universities 
roportion to the number of students. 

Part of the money for research should be granted to universities 
petitively, on the basis of their overall research attainment during, 
the preceding 5 years. 
The remaining research money should be granted competitively 

individual projects. 
To foster competition and cooperation among institutions and 

ility and interchange of individuals-all of which increase the velocity 
iterchange of ideas and problems-the universities should be free to 
funds in categories 1 iand 2 as their own judgment determines. 
he prescription is partly based on the success of American practices 
experience, but, except for item 3, it goes beyond our standard prac- 
in decentralization of responsibility. In suggesting to European 
rnments a means to narrow the gap, Ben-David has also offered the 
Government a challenging prescription for getting greater returns 
the monies it invests in higher education and university research. 

-DAEL WOLFLE 
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Measuring 
low light 
levels 
...requires extremely low 
dark currents coupled with 
maximum useful sensitivity. 
The EMI 6256, a 13-stage 
venetian blind 2" photomul- 
tiplier tube has the essential 
characteristics that are nee- 
essary for low light level ap- 
plications. The unique 10mm 
cathode-DI geometry, togeth- 
er with the ultra-stable EMI 
venetian blind design, has re- 
.sulted in its widely success- 
ful use in astronomy, biology 
and spectrophotometry. The EMI 6256B has 
a quartz window and the S-11 cathode (S-13) 
which has a peak quantum efficiency of 
17% at 4,200 A. The EMI type 6256S has 
5 to 10 times lower dark current than the 
6256B, and should be used when system per- 
formance is dark current limited. This type 
is also available for visible light applications 
as 9502B/9502S, or with 11 dynodes as 
6094B/6094S. Many other EMI photomulti- 
plier tubes are available for special applica- 
tions from stock in sizes from 1" to 12". 
EMI photomultiplier tubes are available 
through qualified engineering representa- 
tives located in major marketing areas 
throughout the United States. A request on 
your company letterhead will bring you the 
name of your nearest representative as well 
as a copy of our latest catalog. 

C 0 R P O R A T I N 

GENCOM DIVISION 
80 Express St., Plainview, L.I., N.Y. 
'516-433-5900 TWX 516-433-8790 
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relations for organomercuric com- 
pounds and on the mechanism of 
fungicidal action. The action of two fun- 
gicidal organophosphorus compounds 
useful in rice blast control, O,O-diethyl 
and O,O-diisopropyl S-benzyl phospho- 
rothiolates, was reported by M. Kado 
(Ihara Chemicals Co., Shimizu, Shizu- 
oka). Pentachlorobenzyl alcohol is high- 
ly active for rice blast control; it 
specifically prevents penetration of 
hyphae into leaves but fails to control 
other plant diseases. M. Ishida (Sankyo 
Co., Tokyo) reported that, when 

pentachlorobenzyl alcohol-C14 is ad- 
ministered orally to rats in metab- 
olism studies, the unchanged compound 
is excreted in the feces, and pentachlo- 
robenzoic acid and the ,-glucuronide of 
pentachlorobenzyl alcohol appear in 
urine. 

Strychnine nitrate is potentially useful 
for control of brown bears, which fre- 
quently are a pest in Hokkaido; it is 
metabolized in the bear so that toxic 
products do not persist in the meat (T. 
Inukai, Hokkaido University, Sapporo). 

Insecticide metabolism and mode of 
action were the major topics of discus- 
sion. The general steps involved in 
radiotracer studies on insecticide action 
include (i) selection of the site of radio- 

labeling, (ii) performing the radiosyn- 
thesis, (iii) introduction of the labeled 
compound into an appropriate biologi- 
cal system or degradation situation, 
(iv) determination of the chemical and 
physical fate of the compound, and 
(v) interpretation of the results in rela- 
tion to the mechanism, selectivity, and 

efficiency of action of the insecticide 
chemical (J. Casida, University of Cali- 
fornia, Berkeley). The toxicity of nico- 
tinoids is conferred by the highly basic 
nitrogen, a carbon-atom bridge, and the 
pyridine ring (I. Yamamoto, Tokyo 
University of Agriculture, Setagaya, 
Tokyo). Studies on structure-activity 
relations and metabolism of pyrethroids 
and rotenoids were also reviewed. De- 
toxification primarily involves initial 
oxidation of one methyl group in the 
isobutenyl moiety of pyrethroids and of 
the isopropenyl group of rotenone. 

Specificity in cholinesterase inhibition 
and in detoxification are factors contrib- 
uting to the selective toxicity of 0,0- 
dimethyl trichlorohydroxyethyl- and 

dichlorohydroxyethyl phosphonates and 
related compounds (T. Saito, Nagoya 
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sity). The inhibitor specificity for target 
esterases is also greatly influenced by 
steric factors resulting from varying the 
size of the exocyclic substituent group, 
although the reactive site with the 
esterase is probably, in all cases, the 
enolic ester portion of the hetero ring. 

Toxicity of certain organophospho- 
rothionates to mammals is antagonized 
by compounds that induce microsomal 
enzymes; these enzymes catalyze detoxi- 
fication reactions, particularly phospho- 
rothionate cleavages (S. Murphy, Har- 
vard University School of Public 
Health, Boston). Increased activity of 
liver A-esterase and of liver and plasma 
aliesterase, in response to certain drugs, 
may result in additional sites for reac- 
tion with the esterase inhibitors, thus 
sparing the more vital target enzyme, 
acetylcholinesterase. Organophosphorus 
esters potentiate malathion and dimeth- 
oate if, at low doses, they inhibit car- 
boxyesterases and carboxyamidases in 
species in which these pathways of 
detoxification are critical. According to 
K. Fukunaga (National Institute of 
Agricultural Sciences and Institute of 
Physical and Chemical Research, 
Tokyo), soluble enzymes from mam- 
malian liver and insect fat body and 
midgut, which require reduced glutathi- 
one for activity, may contribute to the 
selective toxicity of O,O-dimethylphos- 
phorothionates by virtue of their O- 
demethylation activity. Pathways for 
diazinon metabolism by oxidation, 
hydrolysis, and conjugation reactions 
were defined by in vitro studies with 
enzyme preparations from rats and 
American cockroaches. Studies with 
insect microsomal enzymes, which 
oxidize many insecticides, are limited by 
natural inhibitors of the enzymes re- 
leased during homogenization. The 
mechanism of low mammalian toxicity 
of sumithion, as compared with methyl 
parathion, was discussed by J. Miyamo- 
to (Sumitomo Chemical Co., Osaka). 
Differences in metabolism by pathways 
involving phosphorothionate oxidation, 
hydrolysis, and O-demethylation prob- 
ably do not play a major role in the 
selective toxicity of the two compounds. 
The low toxicity of sumithion probably 
results, in part, from the relatively poor 
penetration of sumioxon into the brain 
compared to that of methyl paraoxon 
and, as a result, there is a lower degree 
of brain cholinesterase phosphorylation 
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(C. Kearns, University of Illinois, Ur- 
bana). Chromatography of diethylami- 
noethyl-cellulose partially resolves the 
fly preparation into two fractions, which 
differ in extent of activation by butanol 
and in the ratio of activity on acetyl- 
and butyrylcholine. Nerve components 
from insects and mammals were also 
considered with respect to the binding 
of various insecticides. Data were pre- 
sented on the marked differences in 
binding of dieldrin, DDT, BHC, phthal- 
thrin, and nicotine to nerve components 
which were prepared and separated 
centrifugally from rat brain, and from 
axonic and ganglionic portions of cock- 
roach nerve cords (F. Matsumura, Uni- 
versity of Wisconsin, Madison). Electro- 
physiological approaches (involving 
arthropod nerve preparations) to the 
mode of action of insecticides were dis- 
cussed by T. Narahashi (Duke Univer- 
sity Medical School, Durham, North 
Carolina). The voltage-clamp method 
proved highly successful in analyzing 
the actions of DDT and allethrin. DDT 
delays the turning-off process of peak 
sodium current and suppresses steady- 
state potassium current. Allethrin sup- 
presses both peak sodium and steady- 
state potassium currents from either 
side of the nerve membrane and it also 
delays the turning-off process of peak 
sodium current when applied internally. 

Insecticide resistance mechanisms in 
houseflies in relation to biochemical 
genetics were reviewed by M. Tsuka- 
moto (Nagasaki University). The link- 
age-group distribution of major in- 
secticide resistance factors was defined 
and the importance of factors on each 
of the 2nd, 3rd, 4th, and 5th chro- 
mosomes was emphasized. Enzymes 
involved in insecticide metabolism, in- 
cluding DDT-dehydrochlorinase, orga- 
nophosphate-detoxifying esterases, and 
mixed functional oxidases of micro- 
somes depend on factors present on the 
5th chromosome. A factor on the 2nd 
chromosome confers low nerve sensitiv- 
ity to DDT. 

A relation was reported between elec- 
tronic and hydrophobic characters of 
substituents and the activity of substi- 
tuted phenols causing chlorosis in Lem- 
na minor (T. Fujita and M. Nakajima, 
Kyoto University). The results suggest 
action or factors limiting the action, 
such as a one-step partitioning involving 
adsorption of the molecule to the cell 
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surface. With regard to organophos- 
phorus insecticides, there is good corre- 
lation between anticholinesterase activ- 
ity and reactivity of the phosphorus 
ester, as determined by such parameters 
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as hydrolysis and solvolysis, Hammett's 
sigma constants, and shifts in infrared 
absorption (T. Fukuto, University of 
California, Riverside). Improved corre- 
lations result from taking steric factors 
into account. Additional effects are: 
(i) the stereospecificity in cholinesterase 
inactivation associated with an asym- 
metric center, and (ii) the possible con- 
tribution to selective toxicity of the 
significant structural difference between 
insect and mammalian enzymes. Ab- 
sorption phenomena on the surface of 
insects and considerations of insecticide 
chemical transport into the body were 
discussed by M. Suwanai (Tokyo Uni- 
versity of Agriculture and Technology, 
Fuchu, Tokyo). A method for calcu- 
lating the rate of insecticide action 
based on kinetic and diffusion equations 
was illustrated. 

The papers presented at the Nikko 
seminar are scheduled for publication 
as a separate volume of the interna- 
tional book series, Residue Reviews, 
edited by F. Gunther and published by 
Springer-Verlag New York, Inc. 

Both Japan and the United States 
were among the first to recognize cer- 
tain serious problems resulting from the 
adverse effects on animals and plants 
arising from the rapidly increasing use 
of pesticides. Cooperation between the 
two countries can accelerate a solution 
to problems arising from contamination 
by pesticides. 

J. E. CASIDA 
Division of Entomology, University 
of California, Berkeley 
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Chemical Research, Tokyo, Japan 
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3-5. Parts, Materials, and Packaging 
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Dallas, Tex. (J. A. Chrichton, 1100 
Vaughan Bldg., Dallas 75201) 

4-9. American Soc. of Planning Officials, 
natl. planning conf., San Francisco, Calif. 
(The Society, 1313 E. 60 St., Chicago, 
Ill. 60637) 

5. American Federation for Clinical Re- 
search, annual mtg., Atlantic City, N.J. 
(J. E. Bryan, Executive Secretary, AFCR, 
2000 P St., NW, Washington, D.C. 20036) 

5-7. American Assoc. of State Geolo- 
gists, 60th annual, Tuscaloosa, Ala. (T. A. 
Simpson, Assistant State Geologist, Geo- 
logical Survey of Alabama, P.O. Drawer 
O, University 35468) 

5-8. American Inst. of Chemical Engi- 
neers, 64th natl., Tampa, Fla. (R. W. 
Fahien, Univ. of Florida, Gainesville) 

5-8. Industrial Research Inst., Boca 
Raton, Fla. (G. W. McBride, Secretary- 
Treasurer, The Institute, 100 Plark Ave., 
New York 10017) 

5-8. American Soc. of Lubrication En- 
gineers, annual mtg., Cleveland, Ohio. (D. 
B. Sanberg, Executive Secretary, The So- 
ciety, 838 Busse Highway, Park Ridge, 11. 
60068) 

5-8. American Soc. of Maxillofacial 
Surgeons, annual mtg., Philadelphia, Pa. 
(D. Goulian, Jr., Executive Secretary, The 
Society, 116 E. 68 St., New York 10021) 

5-9. American Soc. of Brewing Chem- 
ists, annual mtg., St. Paul, Minn. (B. A. 
Burkhart, Executive Secretary, The Society, 
501 N. Walnut St., Madison, Wis. 53705) 

5-9. American Soc. for Microbiology, 
68th annual, Detroit, Mich. (Executive 
Secretary, The Society, 115 Huron View 
Blvd., Ann Arbor, Mich.) 

5-9. Electrochemical Soc., Inc., 133rd 
natl., Boston, Mass. (The Society, 30 E. 
42 St., New York 10017) 

5-10. American Pharmaceutical Assoc., 
Miami Beach, Fla. (G. B. Griffenhagen, 
Director, Division of Communications, The 
Association, 2215 Constitution Ave., NW, 
Washington, D.C. 20037) 

5-10. Society of Plastics Engineers, 26th 
annual technical conf., New York, N.Y. 
(R. D. Forger, Director of Memorial Ac- 
tivities, 65 Prospect St., Stamford, Conn. 
06902) 

6. Clinical Investigation, annual mtg., 
Atlantic City, N.J. (D. S. Fredrickson, 
National Heart Inst., Bethesda, Md. 20014) 

6-7. Human Factors in Electronics, 
symp., Washington, D.C. (R. M. Ember- 
son, Inst. of Electrical and Electronics En- 
gineers, 345 E. 47 St., New York 10017) 

6-7. Institute on Lake Superior Geology, 
14th annual, Superior, Wis. (A. B. Dickas, 
Dept. of Geology, Wisconsin State Univ., 
Superior) 
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tion, Suite 830, 919 18th St., NW, Wash- 
ington, D.C. 20006) 
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6-9. Aerospace Medical Assoc., 39th 
annual science mtg., Miami Beach, Fla. 
(W. J. Kennard, Washington National 
Airport, Washington, D.C. 20001) 

6-9. Aerospace Meteorology, 3rd conf., 
New Orleans, La. (K. C. Spengler, Amer- 
ican Meteorological Soc., 45 Beacon St., 
Boston, Mass. 02108) 

6-9. American College of Obstetricians 
and Gynecologists, Chicago, Ill. (M. New- 
ton, 79 W. Monroe St., Chicago 60603) 

6-9. Civil Aviation Medical Assoc., an- 
nual mtg., Miami Beach, Fla. (W. Gilles- 
pie, The Association, 3720 Washington St., 
St. Louis, Mo. 63108) 

6-9. American Soc. of Mechanical En- 
gineers, Fluids Engineering Div., Philadel- 
phia, Pa. (Meetings Manager, The Society, 
345 E. 47 St., New York 10017) 

6-9. Soc. of Aeronautical Weight En- 
gineers, natl. conf., New Orleans, La. (N. 
J. Carraway, Box 60024, Terminal Annex, 
Los Angeles, Calif. 90054) 

7-8. Association of American Physicians, 
annual mtg., Atlantic City, N.J. (E. Stead, 
Jr., Executive Secretary, The Association, 
Duke Hospital, Durham, N.C.) 

7-9. Industrial and Commercial Power 
Systems, technical conf., St. Louis, Mo. 
(Inst. of Electrical and Electronics En- 
gineers, Office of the Technical Activities 
Board, 345 E. 47 St., New York 10017) 

7-9. Purdue Industrial Waste Conf., La- 
fayette, Ind. (D. E. Bloodgood, Civil En- 
gineering Bldg., Purdue Univ., Lafayette 
47907) 

7-9. Soc. of Aerospace Material and 
Process Engineers, 13th natl. symp., 
Chicago, Ill. (P. Fina, 222 Scottswood 
Drive, Riverside, Ill.) 

7-10. Society of Experimental Stress 
Analysis, spring mtg., Albany, N.Y. (B. E. 
Rossi, Executive Secretary, 21 Bridge Sq., 
Westport, Conn. 06880) 

8-10. American Assoc. of Genitourinary 
Surgeons, annual mtg., Ponte Vedra, Fla. 
(H. M. Spence, Executive Secretary, The 
Association, 4105 Live Oak St., Dallas, 
Tex. 75221) 

8-10. American Helicopter Soc., 24th 
annual natl. forum, Washington, D.C. (H. 
M. Lounsbury, Executive Secretary, 141 E. 
44 St., New York 10017) 

8-10. Electronic Components, technical 
conf., Washington, D.C. (W. Hepner, Elec- 
tronic Industries Assoc., 2001 Eye St., 
NW, Washington, D.C. 20006) 

9. Recent Significant Developments in 
Medicine and Surgery, John F. Kennedy 
symp., Boston, Mass. (E. G. Toomey, 
Concord Medical Center, Concord, Mass.) 

9-10. American Chemical Soc., central 
regional, Akron, Ohio. (G. Brown, Dept. 
of Chemistry, Kent State Univ., Kent, 
Ohio) 

9-10. The Child with Heart Disease, 
Richmond, Va. (W. D. Nelligan, Executive 
Director, American College of Cardiology, 
9650 Rockville Pike, Washington, D.C. 
20014) 

9-11. Anesthesiology, midwest conf., 
Chicago, Ill. (A. P. Winnie, Illinois Soc. 
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9-11. Anesthesiology, midwest conf., 
Chicago, Ill. (A. P. Winnie, Illinois Soc. 
of Anesthesiologists, 1825 W. Harrison 
St., Chicago 60612) 

9-11. Society of American Archeology, 
33rd annual, Sante Fe, N.M. (Museum of 
New Mexico, P.O. Box 2087, Sante Fe 
87501) 

9-11. American Inst. of Industrial En- 
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gineers, Tampa, Fla. (R. C. Hutchinson, 
IMC, Box 867, Bartow, Fla.) 

10-11. Arizona Acad. of Science, Flag- 
staff. (K. E. Bean, Faculty Box 4058, 
Northern Arizona Univ., Flagstaff 86001) 

10-11. Association of University Radiol- 
ogists, Columbus, Ohio. (S. Rogoff, Dept. 
of Radiology, Univ. of Rochester Medical 
School, Rochester, N.Y. 14620) 

10-13. American Psychoanalytic Assoc., 
Boston, Mass. (H. Fischer, The Associa- 
tion, 1 E. 57 St., New York 10022) 

11. Kroeber Anthropological Soc., 12th 
annual, Berkeley, Calif. (A. J. Almquist, 
Dept. of Anthropology, Univ. of Cali- 
fornia, Berkeley 94720) 

12-16. American Assoc. of Orthodon- 
tists, San Francisco, Calif. (J. E. Brophy, 
Executive Secretary, 7477 Delmar Blvd., 
St. Louis, Mo. 63130) 

12-16. Technical Assoc. of the Pulp and 
Paper Industry, 19th coating conf., Miami 
Beach, Fla. (D. Most, Box 542, Marble- 
head, Mass.) 

12-17. Mass Spectrometry, 16th annual 
conf., Pittsburgh, Pa. (J. L. Franklin, 
Dept. of Chemistry, Rice Univ., Houston, 
Tex. 77001) 

13-15. Aerospace .Electronics, natl. 
conf., Dayton, Ohio. (Inst. of Electrical 
and Electronics Engineers, Dayton Office, 
1220 E. Third St., Dayton 45402) 

13-15. American Astronomical Soc., 
14th annual, Dedham, Mass. (J. Crone, 
Northrop-Nortronics, 100 Morse St., Nor- 
wood, Mass.) 

13-15. Power Instrumentation Symp., 
11lth natl., Chicago, Ill. (R. K. LaCrosse, 
Sargent and Lundy, 140 S. Dearborn St., 
Chicago 60603) 

13-16. Corporate Aircraft Safety Semi- 
nar, Chicago, Ill. (C. Etnyre, Director of 
Special Affairs, Flight Safety Foundation, 
468 Park Ave., S., New York 10016) 

13-17. American College of Psychia- 
trists, Boston, Mass. (J. M. Myers, Ameri- 
can College of Psychiatrists, 111 N. 49 St., 
Philadelphia, Pa. 10139) 

13-17. American Industrial Hygiene, 
conf., St. Louis, Mo. (G. D. Clayton, Ex. 
ecutive Secretary, The Association, 14125 
Prevost St., Detroit, Mich.) 

13-17. American Nurses Assoc., Dallas, 
Tex. (A. R. Warner, Director, PR Pro- 
gram, 10 Columbus Circle, New York 
10019) 

13-17. Environmental Engineering Conf., 
Chattanooga, Tenn. (W. H. Wisely, Amer- 
ican Soc. of Civil Engineers, 345 E. 47 
St., New York 10017) 

13-17. Soc. for Applied Spectroscopy, 
7th natl., Chicago, Ill. (J. W. Burroughs, 
% Borg-Warner Corp., R. C. Ingersoll Re- 
search Center, Wolf and Algonquin Rds., 
Des Plaines, Ill. 60018) 

14. Heart Sounds and Murmurs, Loma 
Linda, Calif. (W. D. Nelligan, American 
College of Cardiology, 9650 Rockville 
Pike, Washington, D.C. 20014) 

14-16. Power Sources Conf., 22nd an- 
nual, Atlantic City, N.J. (H. W. Schwartz, 
Power Sources Div., AMSEL-KL-PT, Fort 
Monmouth, N.J. 07703) 
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gineers, Tampa, Fla. (R. C. Hutchinson, 
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14-18. American Assoc. for Contamina- 
tion Control, 7th annual technical mtg. 
and exhibit, Chicago, Ill. (W. T. Maloney, 
Executive Secretary, Suite 620, 6 Beacon 
St., Boston, Mass. 48201) 
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Let us send you FREE pamphlets: "A Physical Chemistry 
Review -Measuring The Concentration of Solutions", a 
bibliography, applications information, and a brochure on 
Advanced Osmometers. Write or call collect today. 

/fr . JIDVWINCED 
INSTRUMENTS, N. 

40 Kenneth Street / 617 DEcatur 2-8200 
Newton Highlands, Massachusetts, 02161 
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Washington, D.C. (W. J. Baird and J. H. 
Shreve, The Association, 1725 Eye St., 
NW, Washington, D.C. 20006) 

15. American Soc. for Gastrointestinal 
Endoscopy, annual mtg., Philadelphia, Pa. 
(B. H. Sullivan, Jr., The Society, 2020 
E. 93 Street, Cleveland, Ohio 44106) 

15-16. American Urological Assoc., Mi- 
ami Beach, Fla. (W. P. Didusch, Executive 
Secretary, The Association, 1120 N. 
Charles St., Baltimore, Md.) 

15-17. American Petroleum Inst., Div. 
of Refining, 33rd midyear mtg., Philadel- 
phia, Pa. (R. R. Wright, The Institute, 1271 
Ave. of the Americas, New York 10020) 

15-17. Pulp and Paper, 14th conf., 
Milwaukee, Wis. (Inst. of Electrical and 
Electronics Engineers, Office of the Tech- 
nical Activities Board, 345 E. 47 St., 
New York 10017) 

15-17. Treatment of Myocardial Infarc- 
tion, Atlanta, Ga. (W. D. Nelligan, Amer- 
ican College of Cardiology, 9650 Rock- 
ville Pike, Washington, D.C. 20014) 

15-18. American Gastroenterological 
Assoc., annual mtg., Philadelphia, Pa. 
(H. D. Janowitz, % Mt. Sinai Hospital, 
11 E. 100 St., New York 10029) 

15-18. Neurosurgical Soc. of America, 
annual mtg., San Francisco, Calif. (C. H. 
Davis, Jr., Bowman Gray School of Medi- 
cine, Winston-Salem, N.C. 27103) 

16-17. Metallurgical Soc., 22nd New 
England regional conf., Hartford, Conn. 
(J. V. Richard, The Society, 345 E. 47 St., 
New York 10017) 

16-17. Southern Textile Research Conf., 
Hilton Head Island, S.C. (E. E. St. Louis, 
% Astro Chemical Corp., 1613 E. North 
St., Greenville, S.C. 29607) 

16-19. Association of Clinical Scientists, 
spring mtg., Little Rock, Ark. (R. P. 
MacFate, The Association, 300 N. State 
St., Chicago, 11. 60610) 

17-19. American Osteopathic Acad. of 
Orthopedics, instructional courses, Detroit, 
Mich. (J. P. Leonard, Secretary, The Acad- 
emy, 2673 W. Grand Blvd., Detroit 48208) 

19--22. American Thoracic Soc./Nation- 
al Tuberculosis Assoc., joint mtg., Hous- 
ton, Tex. (S. Wicker, National Tuberculosis 
Assoc., 1740 Broadway, New York 10019) 

19-22. Analysis Instrumentation Symp., 
14th natl., Philadelphia, Pa. (R. G. 
Krueger, Leeds and Northrup Co., 4901 
Stenton Ave., Philadelphia 19144) 

19-23. Institute of Food Technologists, 
annual mtg., Philadelphia, Pa. (C. L. 
Willey, Executive Secretary, 221 N. La 
Salle St., Chicago, ll. 60601) 

20-22. Microwave Symp., Detroit, Mich. 
(M. C. Horton, Bendix Research Labora- 
tories Div., Southfield, Mich. 48075) 

20-23. Cement Industry, technology 
conf., St. Louis, Mo. (Inst. of Electrical 
and Electronics Engineers, R. M. Ember- 
son, 345 E. 47 St., New York 10017) 

20-24. Fire Protection Assoc., 72nd natl., 
Atlanta, Ga. (D. Richardson, Manager, 
PR Dept., National Fire Protection Assoc., 
60 Batterymarch St., Boston, Mass.) 

20-24. Inter-American Conf. on Materil 
als Technology, San Antonio, Tex. (R. D. 
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Marble, Meetings Div. Manager, The 
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10017) 
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America's first Astromice 
The crew from Charles River. 0 They're ready to play a 
down-to-earth role in lunar research by helping evaluate 
reactions of earth life to moon material brought back by 
future Apollo modules. o Charles River has supplied the 
Apollo program with nearly 2,000 AstromiceTM of three dif- 
ferent types. Germfree: without any microbiological flora, 
Associated: germfree animals introduced to known members 
of specific bacteria. And COBS?: Caesarean-Originated, 
Barrier-Sustained. o If your project calls for mice or rats of 
absolute quality and dependability,you'll have them within 
hours. Just tell us where. And how many. Drop us a line for 
a price list or further information. Charles River Laboratories, 
Inc., Wilmington, Massachusetts, U.S.A. or Elbeuf, France. 
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Universal Models for batch or Continuous Opera- 
tion. Heavy Duty Performance. From $237.00 

Portable Model with Dewar 
Condenser. Performs evapora- 
tion of heat sensitive materials 
at room temperature. Continu- 
ous feed. $236.70 

Portable Model with Spiral 
Condenser. Eliminates need 
for separate cooling arrange- 
ment. Temperature con- 
trolled water bath. $344.50 

To evaporate aqueous solutions, high boiling 
point solvents, strong acids, alkalis and radio- 
active materials without contaminating back-drip. 

Distillation occurs only within glass and teflon, 
preventing contamination. Balanced design permits 
smooth rotation without drag and larger output with- 
out loss of material. Continuous feed of solution or 
inert gas. No O-rings or washers necessary. Also 
available with temperature-controlled water bath. Easy 
convertibility from one model to another. 

LABORATORY APPARATUS * PRECISION INSTRUMENTS 

BUCHLER INSTRUMENTS, INC. 
1327 16TH STREET, FORT LEE, NEW JERSEY 07024 

Send for Bulletin #S-FE-1OOOB 

Checl 
this list of 

laboratory glassw; 
essentials availab 

to you at substan' 
savings made b] 
reliable Mercer 
Glass Works Inc 

BEADS, GLASS 

BOTTLES, ASPIRATOR 

BOTTLES, BALSAM 

BOTTLES, DROPPING 

BOTTLES, EYE FLUSHING 

BOTTLES, GLASS 
STOPPERED 

BOTTLES, NURSING 

BOTTLES, PRESCRIPTION 

BOTTLES, SADDLE BAG 

BOTTLES, URINE 
SPECIMEN 

BOTTLES, VARNISH 

BOTTLES, ZEISS 

CHAMBERS, 
HEMACYTOMETER 

CYLINDERS, GRADUATED 

DESICCATORS 

DISHES, CRYSTALLIZING 

DISHES, DAPPEN 

DISHES, EVAPORATING 

DISHES, PETRI 

DISHES, PREPARATION 

DISHES, STAINING 

DISHES, STENDER 

DROPPERS, MEDICINE 

FUNNELS 

GAS GENERATORS 

GRADUATES, 
PHARMACEUTICAL 

JARS, BELL 

JARS, MUSEUM 
are 
ile JARS, SPECIMEN 
tial JARS, STAINING 

JARS, STERILIZING 

JARS, STORAGE 

JARS, THERMOMETER 

*JARS, URINOMETER 

a MORTARS AND PESTLES 

g PERCOLATORS 

o PIPETTES, DISPOSABLE, 
PASTEUR 

SLIDES, CONCAVITY 

SLIDES, MICROSCOPE 

0 THERMOMETERS 

o TUBES, TEST 

3E TUBES,CULTURE 

o URINALS 

URINOMETERS 

o VIALS, APPLICATOR 

a VIALS, CAPSULE 

D VIALS, DROPPER 

VIALS, PATENT LIP 

n VIALS, SCREW CAP 
Lij 
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0 
0 
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0 
0 
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VIALS, SHELL 

FOR 

Free 
CATALOG WRITE TO 

MERCER 

GLASSWORKSINC. 
725 Broadway, Dept. SM 

New York, N.Y. 10003 
Manufacturers and Importers of 

over 5000 laboratory, educational 
and research essentials. 
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The filter disc in a Coors porous- 
bottom structure is an integral 
part of the crucible body. This 
exclusive construction keeps the 
disc in place and in one piece. 
Indefinitely. Even at high 
temperatures and vacuums. Disc 
pore size will not change during 
ignition, and the entire crucible is 
inert to all acids except HF and 
strong alkaline solutions. Easy to 
clean, no special filter mat needed. 
Specially treated to stabilize rate 
of flow. Available in nine sizes, 
three disc porosities: 1.2 microns 
(very fine), 5 microns (fine), 15 
microns (medium). See your local 
laboratory-supply dealer or 
send for catalog. 
Coors Porcelain Company, 
Golden, Colorado 80401 
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21-23. Computer, joint spring conf., 
Atlantic City, N.J. (H. G. Asmus, Ameri- 
can Federation of Information Processing 
Societies, 211 E. 43 Street, New York 
10017) 

21-23. National Microfilm Assoc., Chi- 
cago, Ill. (V. D. Tate, Executive Secretary, 
The Association, Box 386, Annapolis, Md.) 

21-23. Telemetering, 18th natl. conf., 
Hollywood, Fla. (R. E. Blue, IBM Corp., 
7900 N. Astronaut Bldg., Cape Kennedy, 
Fla. 32920) 

21. Association for the Advancement 
of Psychoanalysis, New York, N.Y. (E. 
Schattner, Secretary, The Association, 147 
E. 50 St., New York 10022) 

22-23. American Iron and Steel Inst., 
general mtg., New York, N.Y. (The In- 
stitute, 150 E. 42 St., New York 10017) 

22-25. Society of Technical Writers and 
Publishers, 15th annual, Los Angeles, 
Calif. (C. T. Youngblood, Suite 421, 1010 
Vermont Ave., NW, Washington, D.C.) 

23-24. Marine Aquiculture, conf., New- 
port, Ore. (W. J. McNeil, Oregon State 
Univ., Marine Science Center, Marine Sci- 
ence Drive, Newport 97365) 

23-25. American Gynecological Soc., 
annual meeting, Hot Springs, Va. (G. W. 
Douglas, The Society, 550 First Ave., 
New York 10016) 

23-25. Biomedical Sciences, instrumen- 
tation symp., Pittsburgh, Pa. (R. D. Al- 
lison, Scott and White Clinic, Temple, 
Tex. 76501) 

24-25. American Podiatry Assoc., 6th 
regional mtg., Sioux Falls, S.D. (M. D. 
Scofield, Chairman, 120 W. 11 St., Sioux 
Falls 57102) 

24-25. American Podiatry Assoc., 12th 
regional mtg., San Francisco, Calif. (A. G. 
Roos, Room 412, 209 Post St., San Fran- 
cisco 94108) 

27-29. American Ophthalmological Soc., 
Hot Springs, Va. (S. D. McPherson, Sec- 
retary-Treasurer, The Society, 1110 W. 
Main St., Durham, N.C. 27701) 

International and Foreign Meetings 

12-14. Sugar Industry Technologists, 
27th annual, Montreal, P.Q., Canada. (P.O. 
Box 47, Medford, Mass. 02155) 

12-16. Automobile Technical Congr., 
12th intern., Barcelona, Spain. (Sociedad 
de Technicos de Automacion, Av. General- 
isimo 999, Barcelona 14) 

12-16. Canadian Anaesthetists Soc., 19th 
annual, Montebello. (S. M. Campbell, Ex- 
ecutive Director, The Society, 178 St. 
George St., Toronto 5, Ont., Canada) 

12-16. Pacific Coast Oto-Ophthalmno 
logical Soc., Vancouver, B.C., Canada. 
(G. E. Morgan, The Society, 960 E. 
Green St., Pasadena, Calif. 91101) 

12-17. Federation of Societies of Cos- 
metic Chemists, 5th intern. congr., Tokyo, 
Japan. (T. Koyama, Shiseido Co., Ltd., 3, 
Ginza Hishi, 7-Chome, Chuo-Ku, Tokyo) 

12-18. Universal Aspects of Atmospheric 
Electricity, 4th intern. conf., Tokyo, Japan. 
(S. C. Coroniti, % Space Systems Div., 
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ical Purposes, Asheville, N.C. (World 
Meteorological Organization, 41, Avenue 
Guiseppe Motta, Geneva, Switzerland) 
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STIR-PLATE STIR-PLATE 

STIRS 
and/or 

HEATS 
* BEST SLOW SPEED STIRRING CONTROt 

-strong magnetic coupling stays lock- 
ed in with stirring bar, no "jitter? 
bugging", maintains speeds. 

0 HEATS from near ambient to 700?F 
with cast aluminum 7" x 7" top. 

* STIRS GENTLY OR churns STRONGLY 
even in heavy liquids. 

* EMBEDDED HEATING ELEMENT is supe 
ported by refractory, heats evenly. 

* STRONG, PERFORATED STAINLESS 
STEEL CASE thoroughly ventilates motor 
and controls, stays attractive. 

* PRECISE CONTROL-choose any heat or 
speed separately or combined and it 
will hold, 

Price with 2 Teflon Stirring Bars $92.50 
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48-Page catalog shows 
expanded line: furna- 
ces, controls, h ot 
plates, mag. stirrers, 
Stir - Plates, Stir . 
Lights, Dri-Baths, in. 
cubators, lab-lights, 
meters, Owner 
Built furnace ac 
Cessores, 
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56th annual, Vancouver, B.C., Canada. 
(Executive Director, The Association, 1255 
Yonge St., Toronto 7, Ont., Canada) 

13-16. Circumventricular Organs and 
Cerebrospinal Fluid, symp., Reinhards- 
brunn, Germany. (G. Sterba, Zoologisches 
Institut, Karl-Marx-Universitat, Talstr. 33, 
Leipzig, Germany) 
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% Noise Abatement Soc., 6 Old Bond St., 
London, W.I.) 
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16-18. Experimental Zoology, intern. 
congr., Vienna, Austria. (Wiener Medizin- 
ische Akademie, Reisedienst Stadiongasse 
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Offering resolutions of 
0.0001" in the vertical plane 
and 0.004" in the two hori- 
zontal planes, the Micro- 
manipulator has both coarse 
and vernier controls in all di- 
rections. Available acces- 
sories include Ball & Socket 
Joints and Adjustable 
Needle Holders. 

Right or left hand unit complete 
with 3-D tool holder ........ $175 

With magnetic base and ON-OFF 
slide switch ............... $200 
Tilt Movement Unit, complete with 
3-D tool holder ............. $200 
Tilt Movement Unit, complete with 
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mon, New York, 1968. xii + 191 pp., 
illus. Cloth, $5.50; paper, $4. Common- 
wealth and International Library, Applied 
Electricity and Electronics Division. 

Basic Number Theory. Andre Weil. 
Springer-Verlag, New York, 1967. xviii + 
294 pp. $12. Die Grundlehren der mathe- 
matischen Wissenschaften, vol. 144. 

Bau und Leben der Rhinogradentia. 
Harald Stiimpke. Fischer, Stuttgart, 1967 
(distributed in the United States by Abel, 
Portland, Ore.). vi + 85 pp., illus. Paper, 
$3. 

Biennial Review of Anthropology 1967. 
Bernard J. Siegel and Alan R. Beals, Eds. 
Stanford University Press, Stanford, Calif., 
1967. x + 368 pp. $9. 

Biochemical Preparations. Vol. 12. W. E. 
M. Lands, Ed. Wiley, New York, 1968. 
xii + 152 pp., illus. $8.50. 

Biographical Memoirs of Fellows of the 
Royal Society, 1967. Vol. 13. Royal So- 
ciety, London, 1967. viii + 402 pp., illus. 
$9. 

Biologic Generale. Vol. 2, Physiologie 
Cellulaire. J. Tremolieres. Dunod, Paris, 
1967. viii + 399 pp., illus. Paper, 28 F. 

Bivariate Normal Offset Circle Probabil- 
ity Tables with Offset Ellipse Tralsfor- 
mations. C. Groenewoud, D. C. Hoaglin, 
and J. A. Vitalis. Prepared with coopera- 
tion from Environmental Science Services 
Administration by Cornell Aeronautical 
Laboratory, Buffalo, N.Y., 1967. Two 
volumes (xxii + 1320 pp.). Paper, $12.50. 
CAL No. XM-2464-G-1. 

Bladder Cancer. Proceedings of the 5th 
Inter-American Conference on Toxicology 
and Occupational Medicine, Coral Gables, 
Fla., 1966. Kenneth F. Lampe, Rafael A. 
Penalver, and Aida Soto, Eds. Aesculapius, 
Birmingham, Ala., 1967. xii + 296 pp., 
illus. $15. 

BMD Biomedical Computer Programs. 
W. J. Dixon, Ed. University of California 
Press, Berkeley, ed. 2, 1967. x + 600 pp., 
illus. Paper, $6. University of California 
Publications in Automatic Computation, 
No. 2. 

The Broad Scope of Psychoanalysis. Se- 
lected Papers of Leopold Bellak. Donald P. 
Spence, Ed. Grune and Stratton, New 
York, 1967. viii + 392 pp. $14.75. 

Canada Builds. 1867-1967. T. Ritchie 
and the staff of the Division of Building 
Research, National Research Council of 
Canada. University of Toronto Press, 
Toronto, Ontario, 1967. x + 331 pp., illus. 
$12.50. 

Cell Function. L. L. Langley, Illus- 
trated by Frances Langley. Reinhold, New 
York, ed. 2, 1968. xvi + 364 pp. $10. 
Reinhold Books in the Biological Sciences. 

Changing Patterns in Fertilizer Use. 
Proceedings of a symposium, Chicago, 
February 1967. Richard C. Dinauer, Ed. 
Soil Science Society of America, Madison, 
Wis., 1968. xiv + 466 pp., illus. $7.50; to 
members of ASA, CSSA, SSSA, $6. 
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Torrey Canyon 1 l' 
Pollution and Marine Life 
This is a report by the Plymouth Labo- 
ratory of the Marine Biological Asso- 
ciation of the United Kingdom of some 
biological consequences resulting 
from the release of 117,000 tons of 
crude oil from the Torrey Canyon 
wrecked off Cornwall in March 1967. 

The investigations provide new in- 
formation about the movement of oil 
at sea, the properties of detergents 
and their dispersal, and the effects of 
these pollutants on animals and plants 
at sea and on the shore. Some sug- 
gestions are made for better handling 
of similar emergencies in the future. 

29 photographs (14 in color). $9.50 

Public Knowledge 
The Social Dimension of Science 

J. M. ZIMAN 
Professor Ziman, a practicing scien- 
tist, explores the philosophical, psy- 
chological and sociological implica- 
tions of the principle that the true goal 
of all scientific research is to contrib- 
ute to the consensus of universally 
accepted knowledge. He explains 
how, in practice, the consensus is 
established and how the work of the 
individual scientist becomes a part 
of it. Cloth $3.95 Paper $1.95 

The Mathematical Papers 
of Isaac Newton 
Volume II: 1667-1670 

D. T. WHITESIDE, Editor 
The second volume of eight projected 
continues the chronological repro- 
duction of all Newton's mathematical 
papers now known to exist, with edi- 
torial commentary. Except for the 
De Analysi, none of the papers in this 
volume has been published 
previously. $35.00 
Volume 1: 1664-1666 $40.00 

Cambridge University Press 
32 E. 57 St., New York, N.Y. 10022 
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University Press, New York, 1967. x + 
217 pp., illus. Cloth, $6.40; paper, $3.20. 

Die Chromosomenmutationen. Rigomar 
Rieger and Arnd Michaelis. Fischer, Jena, 
1967. 433 pp., illus. Paper, 51.50 MDN. 
Genetik: Grundlagen, Ergebnisse und 
Probleme in Einzeldarstellungen, vol. 6. 

The Clinical Professorship in Teacher 
Education. Report of a conference, Evans- 
ton, Ill., October 1966, in cooperation with 
the Carnegie Corporation of New York. 
William R. Hazard, Ed. Northwestern 
University Press, Evanston, 1967. xiv + 
154 pp. Paper, $2. 

Clocks, Calendars, and Carrousels. John 
Gabriel Navarra. Illustrated by Al Nagy. 
Doubleday, Garden City, N.Y., 1967. 63 
pp. $3.95. 

The Collection and Processing of Field 
Data. A CSIRO symposium, Canberra, 
Australia, August-September 1966. E. F. 
Bradley and 0. T. Denmead, Eds. Inter- 
science (Wiley, New York, 1967. xx + 
597 pp., illus. $17.50. 

Communication Systems. B. P. Lathi. 
Wiley, New York, 1968. xiv + 431 pp., 
illus. $12.95. 

Computer Modeling and Simulation. 
Francis F. Martin. Wiley, New York, 
1968. xiv + 331 pp., illus. $12.95. 

The Contractile Process. Proceedings of 
a symposium, sponsored by the New York 
Heart Association. Little, Brown, Boston, 
1967. xii + 299 pp., illus. $7. 

Controlling Delinquents. Stanton 
Wheeler and Helen MacGill Hughes, Eds. 
Wiley, New York, 1968. xx + 332 pp., 
illus. $8.50. 

Coronary Circulation and Energetics of 
the Myocardium. Proceedings of an inter- 
national symposium, Milan, Italy, 1966. 
G. Marchetti and B. Taccardi, Eds. Karger, 
Basel, 1967 (distributed in the United 
States by Phiebig, White Plains, N.Y.). 
xvi + 320 pp., illus. $18. 

Coulometry in Analytical Chemistry. 
G. W. C. Milner and G. Phillips. Per- 
gamon, New York, 1967. xii + 207 pp., 
illus. Cloth, $5.50; paper, $4. 

The Counseling of College Students. 
Function, Practice and Technique. Max 
Siegel, Ed. Free Press, New York; Collier- 
Macmillan, London, 1968. xx + 467 pp. 
$9.95. 

A Decade Later: A Follow-Up of So- 
cial and Mental Illness. Jerome K. Myers 
and Lee L. Bean. Wiley, New York, 1968. 
xiv + 250 pp. $7.95. 

A Decade of Health Services. Social 
Survey Trends in Use and Expenditure. 
Ronald Andersen and Odin W. Anderson. 
University of Chicago Press, Chicago, 
1967. xx + 244 pp., illus. $13. Graduate 
School of Business: Third Series, Studies 
in Business and Society. 

The Design and Construction of Small 
Vacuum Systems. Geoffrey W. Green. 
Chapman and Hall, London; Barnes and 
Noble, New York, 1968. x + 181 pp., 
illus. $5.50. High Vacuum Series. 

Determined to Live. Pia Paoli. Trans- 
lated from the French edition (1967) by 
Diana Athill. Harcourt, Brace and World, 
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Bolt a new METERMATE 
to any panel meter 
Bolt a new METERMATE 

to any panel meter 

,, it's a single-ended D.C. voltmeter 
.. it's a high impedance differential voltmeter 
.. it's a log scale D.C. voltmeter 

... it's a log ratiometer D.C. voltmeter 

... it's a "you-name-it-we've-got-it" meter 

Now standard panel meters read voltage at high source 
impedances. METERMATES for various functions mount 
flush at the rear of the meter and fit within the length of the 
meter terminals - take no extra space, install easily. Ranges 
are altered simply by changing one external resistor value. 
METERMATES are available as individual units or with com- 
panion meters in a complete selection of types and ranges. 
Call your Philbrick/Nexus sales representative for complete 
specifications, prices and applications assistance. Or write, 
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WANG 
electronic 
calculators 

Wang's unique approach to data 
manipulation (a revolutionary elec- 
tronic circuit which digitally gen- 
erates the natural logarithm of any 
number entered) reduces complex 
calculations to simple, logical key- 
strokes and eliminates from 67 to 
93 per cent of calculation time. 

On keyboard displays, about the 
size of a telephone, all basic arith- 
metic functions (+, -, x, , x ) 
are performed silently, in millisec- 
onds. Optional keys produce X2, 
V'x, Logex, e~ by a single key- 
stroke. (For unmatched economy, 
up to 4 keyboards can operate 
simultaneously from a briefcase- 
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size electronics package located up 
to 200 feet away.) 

Other options include: 4 addi- 
tional random-access storage regis- 
ters (two are standard), 80 step, 
plug-in card programmer and/or 
built-in programs for single key- 
stroke calculations of sin 0, cos 0, 
arcsin x, arctan x. 

Add-on compatibility makes it 
possible to expand into a powerful 
computing system that will branch, 
loop, do sub-routines, make deci- 
sions and manipulate arrays. There 
is nothing comparable, anywhere. 
For complete information, write or 
call: 
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DON'T BE 

HIGH PRESSURED 

INTO BUYING A LOW PRESSURE 
VARIABLE SPEED PUMP 

Operating at pressures to 50 psi, the Model 300 metering pump 
will deliver a reproducible, essentially non-pulsating flow within 
? 2% of the dialed-in rate, easily outperforming-lower pressure 
peristaltic or similar variable speed pumps. The Model 300 has a 
pumping range continuously variable from 0 to 500 ml/hr, is 
self priming, and does not require any preliminary calibration. 
Almost all liquids can easily be accommodated. For complete 
details write for brochure MP27D. 

ISCO INSTRUMENTATION 
SPECIALTIES COMPANY, INC. 
5624 SEWARD AVE. PHONE (402) 434-8265 
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Chemical processing at ultra 
high frequency with the new 
180 VF HIGH FREQUENCY 
ULTRASONIC IRRADIATOR 

Chemical processing at ultra 
high frequency with the new 
180 VF HIGH FREQUENCY 
ULTRASONIC IRRADIATOR 

* Glazed Piezoceramic disk diameter: 11/z 
inch 

? Nominal frequency: 800 kHz 
* Line input: 450 watts 
* Generator RF output: 150 watts 
* Transducer Acoustic Output: up to 85 

watts 
* Average Acoustic Energy at ceramic inter- 

face: 7.5 watts/cm2 
? Average Aerosol Flow Rate: 12.5 cc/min 

(750 cc/hour) 
* Water level for maximum atomization: 7 

to 8 inches 
* Line power requirements: 110-120 volts, 

60 cycles 
* Generator size: 12" H x 63/" W x 19" D 

inches 
* Generator weight: 33 Ibs 
Generator, submersible transducer includ. 
ing Teflon insulated cable: $97500 
APPLICATIONS: Cell destruction, selective extrac. 
tion, accelerated dissolution, particles dispersion, 
sterilization, oxydations, hydrogenation, hydrocar- bons decomposition, polymerization, depolymeriza- 
tion, catalysts activation, micronic aerosolization, flame spectro-photometry, humidification, aging 
alcohols, perfumes, electron microscope sample 
preparation, etc. 
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75 Paris XI. Rel: 023.48.22 
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tractility. Ralph D. Tanz, Frederic Kava- 
ler, and Jay Roberts, Eds. Academic Press, 
New York, 1967. xxvi + 693 pp., illus. 
$28. 

Famous Astronomers. James S. Picker- 
ing. Dodd, Mead, New York, 1968. 128 
pp., illus. $3.50. Famous Biographies for 
Young People. 

Fast Breeder Reactors. Proceedings of 
a conference organized by the British Nu- 
clear Energy Society, London, May 1966. 
P. V. Evans, Ed. Pergamon, New York, 
1967. viii + 951 pp., illus. $37. Inter- 
national Series of Monographs in Nuclear 
Energy, vol. 103. 

Fatigue of Materials. An Introductory 
Text. J. Y. Mann. Melbourne University 
Press, Carlton, Victoria; Cambridge Uni- 
versity Press, New York, 1967. xvi + 155 
pp., illus. $6.50. 

A First Course in Linear Algebra. 
Daniel Zelinsky. Academic Press, New 
York, 1968. x + 266 pp., illus. $6.50. 

First Steps in Electronics. Cours de Ire 
Annee. Clement Duval. Presses Universi- 
taires de France, Paris, 1967. viii + 111 
pp. Paper, 12 F. 

Forest Wildlife Management. Proceed- 
ings of the 16th Annual Forestry Sympo- 
sium, 1967. Bryant A. Bateman. Published 
for the School of Forestry and Wildlife 
Management and the General Extension 
Division by Louisiana State University 
Press, Baton Rouge, 1967. x + 107 pp., 
illus. $5. 

Fundamentals of Acid-Base Regulation. 
James R. Robinson. Davis, Philadelphia, 
ed. 3, 1967. xiv + 109 pp., illus. Paper, 
$2.50. 

Game Theory. Guillermo Owen. Saun- 
ders, Philadelphia, 1968. xii + 228 pp., 
illus. $9. 

Gehilzphysiologie. Horst Lyr, Hans 
Polster, and Hans-Joachim Fiedler. Fischer, 
Jena, 1967 (distributed in the United 
States by Abel, Portland, Ore.). 444 pp., 
illus. $12.90. 

General Physics. Mechanics and Mo- 
lecular Physics. L. D. Landau, A. I. 
Akhiezer, and E. M. Lifshitz. Translated 
from the Russian edition (Moscow, 1965) 
by J. B. Sykes, A. D. Petford, and C. L. 
Petford. Pergamon, New York, 1967. x + 
372 pp., illus. $8. 

Geographische Anthropologie. Rassen 
und Volker der Erde. Bertil Lundman. 
Fischer, Stuttgart, 1967 (distributed in the 
United States by Abel, Portland, Ore.). 
xii + 228 pp., illus. $9.60. 

Geometrical and Physical Optics. R. S. 
Longhurst. Wiley, New York, ed. 2, 1967. 
xvi +- 592 pp., illus. Paper, $6.50. 

German-English, English-German Dic- 
tionary for Physicians. Vol. 1, German- 
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New books 
in science 

rotm F'm refeman 
Structural Chemistry 
and Molecular Biology 
A VOLUME DEDICATED TO 
LINUS PAULING BY HIS STUDENTS, 
COLLEAGUES, AND FRIENDS 

Edited by ALEXANDER RICH, 
Massachusetts Institute of Technology, 
and NORMAN DAVIDSON, 
California Institute of Technology 
This volume of essays covers an extensive 
range of topics generally related to two areas 
of research that have been transformed by 
contributions made by Linus Pauling. 1968, 
907 pages, 280 illustrations, 3 portraits, 83 
tables, (67-21127), $10.00 

Interneurons 
THEIR ORIGIN, ACTION, SPECIFICITY, 
GROWTH, AND PLASTICITY 

G. ADRIAN HORRIDGE, 
University of St. Andrews, Scotland 

In this monograph in comparative, integrative 
neurophysiology, the author reviews the ex* 
perimental findings relating to interneuronS 
and speculates on how far these findings lead 
to an understanding of the brain and to what 
extent models of the brain can be tested. Just 
published. 

Galactic Astronomy 
DIMITRI MIHALAS, Princeton University 
Observatory. With the collaboration of 
PAUL McRAE ROUTLY, American 
Astronomical Society 
In this textbook, the first in its field, the 
author and his collaborator synthesize the re- 
sults of Galactic research into a clear, self- 
contained account of man's knowledge about 
the Milky Way System. Publication date: 
August 1968 

Mathematics 
in the Modern World 
Readings from SCIENTIFIC AMERICAN 
With Introductions by MORRIS KLINE, 
New York University 
Selected to provide an insight into the essen- 
tial simplicity and astonishing practical effect- 
iveness of mathematics, this collection of fifty 
readings by authorities in the field includes 
ten of the eleven articles from the single-topic 
issue of September 1964 devoted to Mathe- 
matics in the Modern World. Publication date: 
September 1968 
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$12. 

Innovation Diffusion as a Spatial 
Process. Torsten Hiigerstrand. Translated 
from the Swedish edition (Lund, 1953) 
by Allan Pred, with the assistance of Greta 
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O. Ericson, Ed. Academic Press, New 
York, 1967. xiv - 330 pp., illus. $16. 
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cations, Oxford, 1967 (distributed in the 
United States by Davis, Philadelphia). 
x + 62 pp., illus. Paper, $1.25. IBP Hand- 
book, No. 2. 

Methods in Developmental Biology. 
Fred H. Wilt and Norman K. Wessells, 
Eds. Crowell, New York, 1967. xvi + 
813 pp., illus. $18. 
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The NEW Nalgene? Unitary 
Pipet Washer-Rinser 
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Radically new design eliminates all pipet washing-rinsing problems. 
Molded in one piece of rigid, unbreakable linear polyethylene, no 
seams or welds. Use in the sink, connected directly to drainline. Size 
D for pipets up to 14" long, size E for pipets up 
to 24". Another new product from Nalge . . . 
the innovator in plastic labware. Specify Nal- 
gene Labware from your lab supply dealer. Ask 
for our 1968 Catalog or write Nalgene Labware NALGE 
Division, Dept. 2716, Rochester, N. Y. 14602. RTTER PFAUOLER CORPORATION 
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