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Carpenter:

MICROBIOLOGY, THIRD
EDITION

This ideal text for a one-semester
introductory course requiring only
elementary chemistry and biology
as background, stresses the eco-
logic relationships and roles of
microorganisms in both natural
and controlled environments. The
author has carefully revised the
New 3rd Edition in the light of
recent findings. Current ecologic
problems, a new chapter on normal
and pathologic flora, an expanded
chapter on resistance and immu-
nity, and a new four-chapter
sequence on infectious diseases
add to the comprehensive cover-
age. A helpful Teachers’ Guide is
available.

By Philip L. Carpenter, Ph.D,
University of Rhode Island.

About 510 pp., 345 figs. About
$9.75. Ready January 1972.

Curtis, Jacobson & Marcus:

AN INTRODUCTION TO
THE NEUROSCIENCES

Here is a new medical text in
which neuroanatomy, neuro-
physiolegy, neuropathology and
clinical neurology are treated in
a single integrated presentation.
Functional localization, relevant
clinical applications and illustrative
case histories are presented after
the anatomy and physiology of
each segment of the nervous
system.

By Brian A. Curtis, Ph.D.; Stanley
Jacobson, Ph.D.; and Elliott M.
Marcus, M.D., Tufts University.

About 830 pp., 560 figs. About
$24.00. Accompanying 60-frame
filmstrip, about $18.50.

Both ready January 1972.

To order, or for more information, write:

W.B. Saunders Company

West Washington Square, Philadelphia, Pa. 19105
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Moy-Thomas & Miles:
PALAEOZOIC FISHES

In 1939, the late J. A. Moy-
Thomas completed the definitive
work on the era when fish evolved
from relatively simple vertebrates
into the complex forms we know
today. Now Roger Miles of the
British Museum has completely
revised and updated Moy-Thomas’
text, incorporating information
from recent discoveries and placing
greater emphasis on the modes of
life and interrelationships of the
various groups. The number of
illustrations has been greatly
increased, and new, completely
up-to-date references provided.

. . . a work that should be in the
hands not only of paleontologists
but of workers in a variety of fields
in which knowledge of the evolu-
lutionary history of vertebrates
may prove of importance.”

—Alfred Sherwood Romer,
Harvard University.

By the late J. A. Moy-Thomas.
Second Edition extensively revised
by R. S. Miles, Senior Scientific
Officer, British Museum. 259 pp.,
164 figs. Published September,
1971. $12.75.
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Some things are changing for the better.

Many people know us as an instrument
manufacturer: we make more than 2,000
products for measurement, test and analysis.
Others know us as a computer company: more
than 10,000 own our programmable calcu-
lators and computers. We prefer to think that
our business is to serve measurement, analysis
and computation needs...in science,
industry, medicine and education. This is the
rationale behind every new instrument,
computer or system that we tell you about

in these ads. This month:

We’re helping Shell set mileage records
you’ve never heard about.

Shell needed a way to measure the efficiency of their
refining processes, so they could squeeze the most out
of every barrel of crude. That's why they turned to us.

Now a mobile measurement laboratory with an HP
automatic system is making the rounds of Shell’s
refineries. It connects to their process control systems
and lets theoretical improvements in the refining
process be tested on-line in actual practice.

~ The solution to Shell’s problem illustrates that

measurement is fundamental to successful automation

— and we have more diversified measurement
experience than any company in the world.

As a result, only Hewlett-Packard can build modular
automated systems from 2,000 of our own measurement
instruments and our own computers, and put them all
to work with our own operational software. This gives
you one-source responsibility for the optimum solution
to your specialized measurement problem: in quality
control, product testing, process monitoring, automated
design, air and noise pollution analysis, or whatever.

" For more information on how an effective
combination of measurement and automation can work
for you, write for our new brochure on HP’s modular
systems.



A design-your-own calculator:
plug-in solutions to particular problems.

A user in virtually any discipline now can customize
a powerful new programmable calculator to his
specific computational needs.

An engineer at a utility company, for example, can
use the Model 10 to design a transmission line or do a
complete rate analysis. A broad spectrum of complex and
tedious calculations common to the power industry now
can be performed quickly and easily — often by simply
entering the raw data and hitting a single key. Similarly, a
chromatographer can obtain per cent concentration and
relative retention time of each component on his chromato-
gram ... at a single keystroke. A physicist completes a
sequence of acceleration, velocity, force and work. ..
and a clinical pathologist computes a full blood gas
analysis. .. at a single keystroke. Et cetera. ’

Keeping power generating equipment operating at capa-
city, especially during periods of peak demand, is vital.
To insure against downtime, a new tool from HP can ““look
inside” key machinery and predict when it will need
service or maintenance.

“Transformation Machine?” converts
fuzzy signals into sharp answers

for power systems.

One user of the HP 5450 Fourier Analyzer acquired
it after spending 18 frustrating months on a central com-
puter trying to develop a method for the identification of
load and nrachine characteristics in a power system. In
his own words: ‘“The 5450 makes practical the use of math-
matics to do things that scientists and engineers have

Whatever your job, here's a

,, calculator that speaks your

language. You can customize its

° keyboard, memory size, display, pro-

grams and peripherals to suit your number-
crunching tasks. TEAIES

wanted to do for 20 years. Using a central computer isn’t This is possible because the new Model 10 calculator
satisfactory. It takes too long and you cannot see the has interchangeable function blocks which can define its
results during your experiment. With the 5450 you can keyboard to meet varying needs. One standard plug-in
‘play’ with the measurement signal to find out what’s block emphasizes powerful statistical computations,
really going on. One session with the 5450 is worth 3 to 4 another gives higher mathematics capability, and the
months on the central computer.” third is completely user-definable. This block provides
Scientists in many other fields have been confronted single keystroke solutions to multiple-step calculations
by measurement signals so complex that they look as commonly encountered by the user. Once programmed,
useless as noise. Until recently, the best solution was to each key performs its customized function whenever
use the complex mathematics of the Fourier transform he strikes it.
and program a computer to do the complex signal analysis For more on tailoring the $2,975 Model 10 to your
computations off-line. particular profession (full alphanumeric printing capa-
With the HP 5450 Fourier Analyzer, any scientist can bility, expandable memory, a wide line of peripherals, etc.)
perform these complex mathematical operations rapidly, write for our brochure.
while he’s conducting his experiment. A computerized
system that makes fundamental measurements of complex For more complete information, write Hewlett-
waveforms, the 5450 transforms signals from time to Packard, 1507 Page Mill Road, Palo Alto, California 94304.
frequency domain and measures transfer function, co- In Europe: 1217 Meyrin-Geneva, Switzerland.

herence function, power spectrum and cross-power

spectrum...at the touch of a keyboard. It unscrambles the

waveforms into their individual frequency components =
and identifies the phase and amplitude of each component. =

The th ibed i TR
19$0tisesourg gp?h:sﬁpo.fj(t)rllﬁnsa?o are described in the June HE WLETT hp : PACKARD
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FLUORESCENCE FAMILY PLANNING

$ COST

SPF-125S
SPF-125

NEW FLUORO/COLORIMETER

NEW CORRECTED SPF-1000
SPF-1000

NEW CORRECTED SPECTRA, RATIO SPF
NEW RATIO SPF
AMINCO-BOWMAN SPECTROPHOTOFLUOROMETER (SPF)

PERFORMANCE PARAMETERS

Only AMINCO offers the wide selection of fluorescence instrumentation shown above. There is an instru-
ment designed for every fluorescence measurement in every application from routine processing in a clinical
lab to esoteric research. Every instrument is designed to deliver optimum performance within its operating
parameters, at economical cost to you. ' If your interest is in quantitative and/or qualitative measurement via
fluorescence, choose the instrument best suited to your application from the list below and contact us for

more information.

NEW FLUORO/COLORIMETER A direct-reading filter fluorometer which
serves as a colorimeter, turbidimeter and nephelometer. Permits rapid
{15 to 20 samples per minute), quantitative, sequential analysis of
samples whose luminescence or photometric characteristics are known.
Two solid-state models with blank subtraction in three ranges, allowing
ten decade blank suppression, so that even small changes in signal can
be measured with increased precision. Seven fixed steps of sensitivity.
Optional recorder. Circle No. 13 on Reader Service Card.

AMINCO SPF-125 A direct reading spectrofluorometer ideally suited to
standard procedures, clinical tests and teaching. Two monochromators
for independent setting of excitation ‘and emission wavelengths elim-
inate the guesswork and bother of filter combinations. Resolution ad-
justable from 1.5 to 44nm; 85w high-pressure mercury lamp provides
high intensity; parts-per-trillion sensitivity for quinine sulfate; wave-
length range of 200 to 800nm, each monochromator; utilizes an S4
PMT with response beyond 600nm. Circle No. 14 on Reader Service
Card.

AMINCO SPF-125S A scanning version of the SPF-125 describied above.
Provides some of the versatility of the Aminco-Bowman Spectrophoto-

fluorometer at a lower cost. Ideal for those applications where prime.

utilization of the instrument is routine analysis but some research
experimentation is done. In this model scanning monochromators are
utilized and a high energy xenon lamp provides a continuum [ight
source. Circle No. 14 on Reader Service Card.

AMINCO-BOWMAN SPECTROPHOTOFLUOROMETER (SPF) This famous
research “workhorse” performs quantitative and/or qualitative measure-
ments. Either fluorescence or phosphorescence studies are possible
by a simple mterchangmg of cell compartments. Sensitivity: one part
per trillion, quinine sulfate, when excited at 250 or 350nm. Resolution:
better than 1nm. Cell compartment and lamp housing provide means to
maintain optimum temperature for sample and lamp. Less noise: low
ripple power supply reduces arc wander. Applications include: fluores-
cence probes, enzyme assays, phosphorescence studies, thin-layer
chromatography, physical chemistry measurements. Circle No. 15 on
Reader Service Card.

NEW RATIO SPF The simple addition of a Ratio Attachment, at the
factory or in the field (for instruments already in operation) provides
superior stability, brings excitation and emission spectra closer to
known' spectral characteristics, corrects for low intensity peak shift
in far UV and increases the signal-to-noise ratio and the useful life of
the lamp. Circle No. 15 on Reader Service Card.

NEW CORRECTED SPECTRA, RATIO SPF The addition of a Corrected
Spectra Attachment to a Ratio SPF provides both excitation and emis-
sion correction over the entire 200-800nm wavelength range. Circle
No. 15 on Reader Service Card.

AMINCO SPF-1000 HIGH PERFORMANCE SPECTROPHOTOFLUOROMETER
Features: High Resolution: 0.2nm with digital readout; Bandpass of .2,
.5, 1,2, 5,10, 20 and 40nm. Monochromator wavelength range: 200-
1000nm; Spectrum: starting wavelength of 200, 300, 400, 500, 600,

700, 800 or 900nm and spectral width of 100, 200 or 400nm may be

selected by front panel switches. Spectra may also be displayed as -a
function of wavenumber, Large up-front sample compartment. Ellipsoidal
Condensing System included. Solid-state blank-subtract Photomultiplier
Microphotometer allows use of any side-on or end-on photomultiplier
tubes. Photometer responds o phenomena having lifetimes as short
as 5 microseconds, allowing the SPF-1000 to be used as a precise
phosphorescence lifetime instrument. Circle No. 16 on Reader Service
Card.

CORRECTED SPF-1000 The most sophisticated fluorescence instrument
available. Provides all the qualities of the SPF-1000 and, in addition,
operates- in a corrected excitation and emission mode; as a ratio
spectrophotofluorometer; and as a double beam spectrophotometer.
Excitation spectra can be plotted as quantum intensity versus wave-
length or wavenumber; or as watts versus wavelength. Emission spectra
may be plotted in any of three modes: 1) quantum intensity per unit
wavenumber versus wavenumber; 2) quantum intensity per unit wave-
length versus wavelength; or 3) watts per unit wavelength versus wave-
length. 500w lamp permits highest light throughput of any commercial
instrument. Accessories permit corrected phosphorescence and polari-
zation studies. Circle No. 16 on Reader Service Card.

AMERICAN |NSTRUMENT COMPANY a4t the forefront of spectroluminescence technology since its inception.

DIVISION OF TRAVENOL LABORATORIES, INC., Silver Spring, Maryland 20910
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. Now the new Nikon compact SuBR-Kt

~ has the transformer built in!

1. Brilliant Koehler type illumination
with 15 watt lamp intensity retained.

i 2. Even with the transformer built in,
the SuBR-Kt remains compact. Slight
increase in base size to 634" x 9”.

3. We have even added a continuous-

e
‘brilliance of
Slmp|ICI|'Y.

ly variable light intensity control with

voltage meter in the base.
4. The line cord is now detachable.
There are no dangling wires when the
microscope is carried. '

With all these features, you'll be
surprised how little we've added to the
cost. Ask for a demonstration.

s

For more information about the ex-
citing new Nikon compact SuBR-Kt
call or write Nikon Inc., a subsidiary of
Ehrenreich Photo-Optical Industries,
Inc., Garden City, N. Y. 11530. (In
Canada: Anglophoto Ltd,,Ont.)@C‘
(516) 248-5200 =El

Nikon compact SuBR-Kt.

e ey

s SR i et e NRUET, o0 Redcwry’ Service Card — /
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New Econo Pre-bedded™ Disposable Cage System

saves time, eliminates waste.

Eliminate the time-wasting, messy chore of filling cages. With the new Econo Pre-
Bedded Disposable Mouse Cages. From factory-sealing of the bedding in each
individual cage to the final disposal we've made this the most convenient, economi-
cal cage system ever developed.

We started with the cages. Our standard clear polystyrene Disposable Mouse Cages.
They are 11'/2"x7V/2"x5" deep with 10% more floor area than other cages of this
type, are designed with stacking lugs, and meet all published cage standards.

Then we developed a feature unique to Econo Pre-Bedded Cages. The bedding is
factory-sealed in each individual cage with a special removeable seal that eliminates
waste and spillage.

Econo Pre-Bedded Cages are supplied with either our standard bedding or the
bedding of your choice. The standard bedding is our regular corn cob bedding that
provides superior absorbency, has minimal moisture content, and is virtually
dust-free.

If you are looking for economy and convenience, and want to save time while
eliminating waste, find out about the new Econo Pre-bedded Disposable Cage
System. And for more information on our complete line of plastic cages and acces-
sories, contact your Econo-Cage Distributor; or, write the Scientific Division,
Maryland Plastics, Inc., 9 East 37th Street, New York, N. Y. 10016. \ﬁ

Circle No. 5 on Readers’ Service Card
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Econo Pre-bedded Cages with the
unique factory seal require minimal
storage space when nested. Part No.
E-0214.

Econo Disposable Cages are also avail-
able separately without bedding. Part
No. E-0210.

Econo-Bed — virtually dust-free, high-
absorbency, minimal-moisture regular
corn cob bedding available in 50 Ib.
bags. Part No. E-2140.
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en thingsare happeing fast,

you don’t have time for mistakes.

Whether you're monitoring an ECG or checking
cardiac output, a Brush display system won't give
you any mistakes.

Highest system accuracy is obtained by an
engineered combination of transducers, preamps
and recorders...with a system resolution to 1
microvolt.

And because the Brush biomedical system pro-
vides 992 % linearity with rectilinear traces that are
always clear, crisp and smudgeproof.

All Brush recording instruments have position

servo loop feedback to enforce pen positioning
across a 40 or 80mm chart. And exclusive pressur-
ized ink writing is available from 1 to 8 channels
with pushbutton selectable chart speeds. Recorders
which are portable, cart or rack mounted.

You can rely on Brush when you don’t have time
for mistakes. We provide complete systems respon-
sibility. And country-wide application/service
support. Write for our 36 page catalog. Gould Inc.,
Instrument Systems Division, 3631 Perkins Avenue,
Cleveland, Ohio 44114.

BRUSH INSTRUMENTS

Circle No. 24 on Readers’ Service Card
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\ giford
spectrophofomefer | » e estioner
B d|ﬂe|‘en | is not the same as a

Gilford radial cam
positioner

MODEL 240
uv-vis
SPECTROPHOTOMETER

A Gilford cuvette positioner IS significantly
different. Its unique radial cam mechanism ensures
positional reproducibility for the most demanding
microsample analysis.

Moreover, it has the additional versatility to be
driven automatically and to accommodate
standard, semi-micro and microcuvettes, and
cuvettes up to 10 cm path length.

Insist on the performance only Gilford can give
you. Ask us for details.

INSTRUMENT LABORATORIES INC.

OBERLIN, OHIO 44074
GILFORD EUROPE, S.A. » 33 RUE CHAUVELOT « 92 MALAKOFF, FRANCE

GILFORD INSTRUMENTS GmbH « WEISSENBURGSTRASSE 39 « 4 DUSSELDORF, WEST GERMANY
GILFORD INSTRUMENTS, LTD.+ 188 MARTIN WAY « MORDEN, SURREY, ENGLAND
Circle No. 26 on Readers’ Service Card
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Lookata
CalComp diskdrive.
It’s faster than IBM’s.

Now look atthe leases.

A CalComp lease
assumes that CalComp is
going to be improving their
equipment all the time.

An IBM lease assumes
the same thing. Except, they
won’t write you a 3 or 4-year
lease.

We will.

If you want to add
equipment we’ll do it without
lengthening your lease.

Or as your performance
requirements grow, we'll
re-write the lease

10 DECEMBER 1971

with no penalty.

IBM won't.

And CalComp is faster
than IBM. The start and stop
time is faster. And the access
time is faster. So you'd get
more for your money, even if
CalComp equipment cost as
much as IBM.

Except, it doesn’t.

CalComp is less to lease.

And less to own.
So look at a CalComp

disk drive, then look at IBM’s.

Then compare leases.

Then write us at
California Computer Products,
Dept. SM-12-71 2411 West
La Palma Avenue, Anaheim,
California 92801.0r call
(714) 821-2011.
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Simplicity
in

liquid scintillation

It's yours! In the all-new Isocap/
300 Liquid Scintillation System.

Here's optimized sample counting
in three simple steps:

1. Set the program cap.

2. Set the terminators for time or
count conditions.

3. Push the start button.

1-2-3 operation for completely
automatic analysis of up to 300

counting?

samples — that's Isocap/300. An
applications-oriented system de-
signed to meet 100% of your routine
counting requirements.

It's easy to use and gives you
fast, accurate data plus features
previously available only in high-
priced, “top-of-the-line” systems.

Bring back the simple life. Ask
your Nuclear-Chicago sales engi-

1070
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neer about the Isocap/300. Or write
to us. 1-219

@

NUCLEAR-CHICAGO
A SUBSIDIARY OF G. D. |SEARLE] & c0.

2000 Nuciear Drive, Des Plaines, lifinois 60018, U.S.A.
Donker C: 7,A W. The

ALS-328

The New Isocap/300
Liquid Scintillation System.
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a programmable calculator
that speaks your language,

f

v
'
.\

whatever you do!

There's a universal language for chemistry, biology, phys-
ics, engineering, and all other scientific disciplines and
business. That language is mathematics.

There’s also a universal language for programming TEK-
TRONIX Desk-top Calculators. That language is mathe-
matics.

All calculators solve mathematical problems. But there is
only one scientific calculator that you can program with the
universal language of mathematics. That calculator is. 1he
TEKTRONIX Scientist 909.

The unique mathematical keyboard, which contains pro-
grammable keys for trigonometric and hyperbolic func-
tions plus inverse trig and hyper functions, is standard at
no extra cost.

The keyboard also contains one-key functions for logarithms,
raising any number to any power over a dynamic range of
-+10 digit mantissa times 1099, a square root of the sum
of the square key, and keys for solving directly expressions
such as ((a + b) — ¢ = d) X (f — g) = y. These and other
unique keys, plus the machine’s ability to observe mathe-
matical hierarchy, make TEKTRONIX Gﬂlcufibrs easy to
use AND easy to program. Even more significant is the
calculators’ power to solve complex mathematical prob-

lems involving as many as 5120 steps when used with the
optional 926 Programmer.

You never have to learn a machine language or develop
techniques for circumventing nonprogrammable keys which
are often found on other machines. All keys on TEKTRONIX
Calculators are programmable to save you time and to
reduce the number of program steps.

For complete information or to arrange a demonstration,
contact any TEKTRONIX Field Office. Our offices are lo-
cated in or near major cities and industrial centers—
worldwide. If you prefer, write Tektronix, Inc., P.O. Box
500, Beaverton, Oregon 97005.

Scientist 909 Calculator .................c000nen $3200
Statistician 911 Calculator ......... ... ceviiivess $3200

U.S. Sales Prices FOB Sunnyvale, California

TEKTRQND(O
- committed to m
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AutoAnalyzer® operators...
your chemistry has been automated

now you can automate your data

[l homas
PEAK DETECTION SYSTEM

® Saves time and increases productivity

o Eliminates plotting and interpretation
of curves, thereby reducing human error

® Provides computer compatibility

® Converts AutoAnalyzer® transmittance
percentages to concentration values
in digital printed tape form

Peak Detector
® Contains “time window ” printout
identified by the letter “R” on the tape

® Gives immediate warning of deviation
from linearity

® Adapts to most AutoAnalyzer® methods

® Provides permanent printed tape record

b

e PEAK DETECTION SYSTEM, Thomas Model 70. A combina-
tion Readout-Converter-Printout unit with linear/+log/—log
response, for coupling to standard Technicon AutoAnalyzer
or to spectrophotometers with a 1-volt or 100-mv output.
Nixie® display shows concentration derived as a factor of
absorbance or transmittance.

Prints positive and/or negative peaks with identification
numbers. Adjustable *time window" preserves synchroniza-
tion despite interspersed washes and sloughs. Provides BCD
output for coupling to tape punch or card punch or other
computer accessories. Without potentiometer ...... 3,500.00
Retransmitting Potentiometer for connecting Peak Detector
to single channel AutoAnalyzer recorder .......... 200.00
Ditto, for double channel AutoAnalyzer recorder .... 200.00

AutoAnalyzer

-]
2
i
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Test Sample Concentration AUTOANALYZER® is a registered trademark of Technicon Corporation and
Code Cup NIXIE® is a registered trademark of Burroughs Corporation.

Detailed bulletin sent upon request

W ARTHUR H. THOMAS COMPANY

Scientific Apparatus and Reagents
VINE STREET AT SRD ¢ P.O. BOX 779 e PHILADELPHIA, PA. 19105, U.S.A.

Circle No. 6 on Readers’ Service Card
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] Olivetti Corporation of America
]| Marketing Division, Department

500 Park Avenue

| New York, N.Y. 10022

| The 214 words below intrigued me. Please tell me more.

I Name

iCro-
er

| Title.

Company.
|

| Address

from the company that invented the microcomputer.

In 1965, we introduced Programma 101.
Today, it's the world’s most popular micro-
computer, with tens of thousands in use.

Now to complement the P-101, Olivetti
introduces the P-602. A super-microcom-
puter powerful enough to solve almost any
technical, scientific and statistical prob-
lemthat can be formulated mathematically.
The P-602 is clearly a logical extension of
the Programma 101. All programs are re-

corded on small magnetic cards. The key-
board is simple. Program the P-602 your-
self, or use the basic and application soft-
ware developed by us.

The P-602's power comes from many tech-
nical advances. Like read-only memory.
Indirect addressing, as in large computers.
Subroutinesthatcanbe created and called
when needed. And single-step debugging.
But the P-602 is more than just a powerful

The P-602 super-microcomputer is ideal for applications in numerical and statistical analysis, mathematical function evaluation, curve fitting, medical

machine. It can be integrated into a com-
plete computing system through a mag-
netic cartridge unit, a paper tape reader, a
tape punch, an XY plotter and scientific
measuring instruments.

We admit we have something better than
the world’'s most popular microcomputer.
Small wonder we call the P-602 “super
microcomputer.’

We sell answers. not iust machines.

and life sciences, physical sciences and engineering, chemistry, research, education, ecology...and many more,
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it's short. it's stable. it's precise.
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Did you know that the handy Labindustries’ REPIPET
dispenser can be ordered (at no extra cost) in this space-
saving low silhouette version? And in all sizes, too—1, 5,
10. 20 and 50 ml.

What turns people on about the low silhouette REPIPET?

It fits easily in the refrigerator.

It requires minimum shelf space.

It gets solid support from its 1,000 ml square bottle,
reducing the chances of damage.

The low silhouette REPIPET also offers all of these
advantages for rapid, dependable dispensing:

Accuracy 1%. Reproducibility 0.1%. ALL PYREX® in-
strument dispenses any reagent, including concentrated
acids, concentrated alkalies, and chlorinated hydrocar-
bons. REPIPETS have no plastic parts which can leak,
slip, corrode or break. (Yes, plastic parts can break, too.)

jow silhouette REPIPET

Simple, one-step operation. What could be easier than
lifting and depressing a plunger to deliver precise vol-
umes time after time? It takes all of 1 second. Prices of
REPIPETS start at $55 including square bottle, Teflon®
tip, and 50% lifetime guarantee against breakage. Mag-
nifying indicators start at $10. Other REPIPETS stocked
by Labindustries fit any container from 1 oz. to 5 gallons.
See catalog for details.

Order from Labindustries or your distributor. Major na-
tional distributors: Curtin Scientific, Fisher Scientific,
Matheson Scientific, Packard Instruments, Scientific
Products, VWR Scientific. Names of your regional dis-
tributors on request.

REPIPETS

products of

% LABINDUSTRIES

1802 M Second Street/Berkeley, California 94710
Phone (415) 843-0220
Cable LABIND, Berkeley, CA (USA)

Internationa! distributors: Australia, Norlan Instruments, Pty. Ltd.; England,
ChemLab Instrument, Ltd.; Finland, G. W. Berg & Co.; France, P. Block and
Cle; Indonesia, Bah Bolon Trading Coy N.V.; Lebanon, Union Pharmaceu-
tique D'Orient; Libya, Arab Trading and Contracting Co.; The Netherlands,
Van Oortmerssen, N.V.; New Zealand (Auckland), Surgical Appliances Ltd.;
South Africa, SMI Aid Pty. Ltd.; Switzerland, Instrumenten-Gesellschaft AG
Zurich.
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This analytical balance
weighs almost nothing

.=.even elusive bubbles to one
part in 3,220,000

All 17 Mettler analytical balances,
model for model, have the highest
precision/capacity ratios obtainable,
From the macro balance H8 with a
capacity of 160 g and a precision of
=+0.3 mg to the ultra micro UM7 with
a capacity of 3 mg and a precision of
=+0.1ug. And all Mettler analyticals
offer unparalleled speed.

Other Mettler features make the whole
weighing task easier, more convenient
while minimizing risk of error. Rapid

Ml
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taring lets you dial off container
weights, up to the full capacity of the
balance, in seconds. Thus there are
no arithmetic computations. And auto-
matic preweighing shows approxi-
mate weight on the pan instantly. A
filling guide reduces weighing-in
time. Weight locking prevents opera-
tion of the weight knob for heavier
weights when the beam is released
...extending the life of the instru-
ment. Weight knob direction indica-
tor on the optical readout shows the
way to dial mechanical weights.

Various readouts of weighing results
are available...digital, analog, ver-
nier, micrometer...depending on the
instrument model.

The newest Mettler analyticals have
the ability to convert results into elec-
trical signals to be fed to recorders,
digital printers, calculators, tape and
card punchers, computers and elec-
tronic data storage systems.

Ask us for our analytical balance
catalog. We are Mettler Instrument
Corporation, Box 3000, Princeton,
N. J. 08540. Phone: 609-448-3000.
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Another dimension in
Life Science information
BIORESEARCH INDEX—
from BIOSIS, naturally.

BIORESEARCH INDEX is a monthly
publication containing full
bibliographic citations to original
research reports. It offers the same
type of in-depth, multiple indexing that
is provided for articles abstracted in
BIOLOGICAL ABSTRAGTS. Its added
dimension is more timely and complete
reporting of research information from
the following sources than ever before.

« Annual Institutional reports

« Bibliographies, Reviews

« Letters, Notes

» Preliminary reports

« Selected government reports

« Semi-popular journals

» Symposia

« Trade journals
More than 100,000 articles are reported
annually in BIORESEARCH INDEX.

Each issue contains the following:

® A list of the publications indexed,
including abbreviated title and issue
covered.

@ Bibliography—each citation listed
includes the journal source, volume
and issue numbers, date, pagination,
author(s) and title.

W BIOSIS’ complement of indexes;
Author, Biosystematic, CROSS and
Subject (B.A.S.I.C.), color-coded and
keyed to the bibliography. Every
citation receives at least one entry
in each index and a total of 19 index
entries on the average. These provide
the researcher with convenience and
flexibility in locating the precise
information he requires.

A special price is offered non-profit
organizations for combined annual
subscriptions to BIORESEARCH
INDEX and BIOLOGICAL
ABSTRACTS. To obtain complete
information, write or call:

[EARRN

BIOSIS

Professional Services

and Education Dept.,
BioSciences Information Service
2100 Arch Street

Philadelphia, Pa. 19103

{215) LO 8-4016, Ext. 245

® Circle No. 84 on Readers’ Service Card .

all mankind, but not if in so doing we
eliminate dignity entirely. We must
work to raise the standard of living of
the underdeveloped countries of the
world, but not reduce all the people of

the earth to poverty in the process.

Hardin’s editorial tries to express the
fact that, today, “one world” would be
a total, miserable mess in which civili-
zation itself would be hard pressed to
survive. Man is not served by the crea-
tion of equality at the expense of dig-
nity.
Perhaps the position of America as
a wealthy society is fortuitous and un-
deserved; but can the poor of the
world, and future humanity as well, be
helped by universal poverty? If the re-
sources of the earth can support the
present large and ever increasing human
population; if the planet will not be
rendered lifeless in the attempt; if other
forms of life will not have to be elimi-
nated entirely to accommodate our
overabundance—then demonstrate that
this is so, and refute the arguments of
those who say that it is impossible. But
do not criticize those who oppose “one
mouth, one meal” without giving a
method by which this may be attained.
GERALD AUDESIRK
1775 East Woodbury Road,
Pasadena, California 91104

The replies to my editorial are pre-
cious source material for anyone inter-
ested in human reactions to the viola-
tion of a taboo. The point I made was
well made by Malthus (/) in 1803, by
W. F. Lloyd (2) in 1832, and very well
indeed by John Stuart Mill (3) in 1848
in his Principles of Political Econ-

.omy—"“Society can feed the necessitous,

if it takes their multiplication under
control; or (if destitute of all moral
feeling for the wretched offspring) it
can leave the last to their own discre-
tion, abandoning the first to their own
care. But it cannot with impunity take
the feeding upon itself, and leave the
multiplying free.”

The logical point has never been re-
futed, but the knowledge is repressed
again and again. How can one shatter
a taboo that impedes rational adjust-
ment to the realities of the world? I
don’t know. My essay, “The tragedy
of the commons” (4), was one at-
tempt; elucidation of its international
implications was the purpose of my
editorial.

“Nature” acts as if she understands
the principle. This was the thrust of
Eliot Howard’s Territory in Bird Life
(5); in recent years V. C. Wynne-

Edwards (6) has also elaborated the
point. So long as population growth is
uncontrolled, the defense of territory
is necessary for the survival of human
dignity somewhere. We can call such’
a statement “selfish” if we wish—but
what do we gain from the pejorative?
There is, of course, the vexing issue
of ethnocentrism; if not all groups can
be saved, who shall be favored? Only
the mythical Man from Mars could
give an objective answer to that ques-
tion. In his absence, each of us must
give his own reply. I have no objection
if others, made of nobler stuff, wish to
give their wealth to Africans, Indians,
Pakistani, or what have you. In truth,
I confess I cannot bring myself to do
so. If the poor of the world will not,
or cannot, “take their multiplication
under control,” I shall try to protect
my access to the goods of the world,
undeserving though I may be, and seek
to save some of the earth’s resources
for my grandchildren and theirs.
GARRETT HARDIN
Department of Biological Sciences,
University of California,
Santa Barbara 93106
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fd Virus Photo

Bryce Nelson’s report (News and
Comment, 27 Aug., p. 800) about the
erroneous description of a photo in the
12 August issue of the New York Times
as that of a “DNA molecule,” rather
than an “fd virus,” further confuses,
rather than clarifies, a very simple
story. The story is that there is in fact
no “story,” except that the New York
Times made an error.

In the 2 July issue of Science, Gabor,
Kock, and Stroke (p. 11) described the
holographic sharpening of an electron
micrograph of the fd virus. The
electron micrograph had originally been
recorded by Crewe as a part of a col-
laborative effort by Crewe and Stroke.
Subsequently the New York Times re-
quested a photograph of the sharpened
image of the virus that revealed a dou-
ble helical stranding. The photograph
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five optical systems
four flow cells
three controller models

two monitoring channels
one slope detector
And a partridge in a pear tree.

‘(-/’é‘>§v%

ISCO UV absorbance monitors offer
you all this (except the partridge,
et al), and more. Linear absorbance
recording. Stable circuitry. Built in
recorder. Narrow bandwidth. And
by far the lowest cost of all high
performance monitors.

These instruments can monitor two
columns at once (or one column at
two wavelengths). They operate at
254 nm, 280 nm, and other wave-
lengths to 950 nm. The ISCO slope
detector will put each peak in a dif-
ferent test tube, and an ISCO inte-
grator will print out peak areas.

These are some of the reasons ISCO
UV absorbance monitors have been
so popular for years. Thousands are
in use throughout the world. Write
or call for our catalog describing
these monitors, as well as ISCO frac-
tion collectors and many other in-
struments for biochemical research.

4700 SUPERIOR LINCOLN, NEBRASKA 68504
PHONE (402) 434-0231 TELEX 48-6453
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was sent with the caption “Double
Helical Structure of an fd Virus.” The
reporter in his story introduced an er-
ror by describing the picture as that of
a DNA molecule.

GEORGE W. STROKE
Department of Electrical Sciences,
State University of New York,
Stony Brook 11790, and
Department of Surgery,
Harvard Medical School,
Cambridge, Massachusetts 02138

Research on Narcotic Antagonists

Allen Hammond’s description of the
current status of narcotic antagonists
(News and Comment, 6 August, p.
503) correctly indicates that very little
research has been done on extending
the duration of action of existing an-
tagonists, mainly because of lack of
funds and lack of enthusiasm on the
part of the pharmaceutical companies.

Recognizing an urgent need for ac-
tion, New York City, with the help of
the Ford Foundation, has recently ap-
proved six research proposals in this
area at the total cost of $384,000 for
the first year. Money for initiating ad-
ditional projects is now available. In-
formation about the submission of
proposals is available from the under-
signed.

LAWRENCE BERGNER
New York City Department of Health,
125 Worth Street, New York 10013

Two Kinds of Perpetual Motion

Concerning which law of thermo-
dynamics would be violated by a per-
petual motion machine, both David
(Editorial, 28 May, p. 901) and Moel-
ler (Letters, 15 Oct., p. 227) are partly
right. The confusion probably arises
from a distinction, which was first
made by Ostwald, between two kinds
of perpetual motion (I). Perpetual
motion of the first kind (energy crea-
tion) would violate the first law of
thermodynamics, while perpetual mo-
tion of the second kind (entropy re-
duction) would violate the second law.

Davip L. WILSON
Division of Biology, California Institute
of Technology, Pasadena 91109
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Nalge offers $9
“insurance” on
experiments
costing
hundreds!

Centrifuge tubes of
chlcl* When you consider

the expensive investment in your cen-
trifuge and the value (time and money)
of the samples you run, the choice of
Nalgene Centrifuge Tubes of Tefzel
(a close analog of Teflon®) is certainly
alogical one.

These transparent, unbreakable
tubes have tremendous tensile
strength, the chemical resistance of
Teflon and withstand temperatures
from —100°C to +180°C. They can be
used with any solvent in refrigerated
centrifuges at 50,000x G in the right
size rotor.

Available as pairs in three sizes,
6.5 ml at $6.00, 12 ml at $7.00 and 50
ml at $9.00. Very low-cost “insurance”
considering the value of your centri-
fuge work. Order from your lab supply
dealer. Ask him for our catalog or
write Dept. 4112, Nalgene Labware
Division, Nalge Company, Rochester,
N. Y. 14602.

*Du Pont trademark

Nalgene® Labweare ... the permanent replacerments.
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—are signed and reflect the individual views of the
authors and not official points of view adopted by
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The Role of Scientific Inst!'umentation

To a large extent, American leadership in science has been based
on the widespread availability of excellent instrumentation. In an
carlier era, scientists could make fundamental discoveries with the
equivalent of sealing wax and string. Today an occasional worthwhile
observation is made with simple tools, but most significant advances
depend on the application of complex instrumentation. In many in-
stances appropriate devices make possible a tenfold or greater speed in
data collection. In other instances sophisticated equipment permits mea-
surements and experiments heretofore inaccessible. Current trends indi-
cate that, in the future, leadership in science will be even more contin-
gent on pioneering the use of new and increasingly powerful equipment.
Anmerican scientists are fortunate in having the support of an innovative
instrumentation industry that has been a by-product of federal support of
research.

The grants system placed considerable sums of money at the dis-
posal of a large number of investigators who were a good market for
effective apparatus. Many small companies were organized to invent,
develop, and manufacture new products. Some companies produced
unneeded or shoddy goods, and they failed. Others built needed and
excellent equipment that was crucial to the advancement of science.
Academic and industrial research benefited alike, and a thriving export
trade was established.

One can learn something about economic systems and about the role
of instrumentation in science by considering the contrasting situation
in Russia. Those who have visited Russian laboratories generally come
away with a favorable impression of individual scientists, their interest
in science, their willingness to work, their familiarity with the literature,
and their eagerness to learn. Yet much of the Russian work seems pedes-
trian. In many areas the Russians are followers, not leaders, despite the
fact that large staffs are active. The consensus of visitors is that a
major Russian deficiency is in their equipment. The creative potential
of many fine young people is lost, for they must devote their time to
making routine observations that could be made much faster and more
accurately with modern equipment. At some institutes one may observe
individual pieces of apparatus that have been invented and built there.
However, scientists at other institutes seem unable to benefit from the
inventiveness of their countrymen, for in the U.S.S.R. there is no ade-
quate scientific instrumentation industry. In Western Europe the situa-
tion is quite different. Many laboratories are well equipped, and they
have available the back-up of inventive companies.

In view of the key role of instrumentation in the progress of science,
policies with respect to allocation of federal funds have been shorr-
sighted. Several years ago when the budgetary squeeze became severe,
the National Science Foundation implemented a policy of favoring sup-
port for personnel over support for instrumentation. At the universities
individual grantees followed the same practice. The fraction of funds
devoted to instrumentation was not very large, so that their diversion
did not help the employment situation very much. However, in the ab-
sence of adequate replacements and the purchase of new kinds of in-
struments, the quality of equipment at many universities has declined,
and research is being hampered. The deficit in scientific equipment
should be met, and federal authorities should establish a long-term pol-
icy of steady support for the procurement of instrumentation on a level
that will guarantee continued American leadership in science.

—PuiLip H. ABELSON



We've got a whole course in computer technology for your
engineering, scientific and technical students. A complefe curricu-
lum package we developed with a major technical institution.
And when we say it's complete, we mean it.

You get everything. A real, honestto-goodness computer. The
kind your students will be working with affer they graduate. Our
popular LAB 8/e. Or the bigger PDP-12. You get FORTRAN
plus BASIC. A telefypewriter . Module test assembly. Bus cabling.
I/O Bus Access. An IC sampler. Lab kifs for each student. With
breadboard modules. 100 feet of wire-wrap wire. Strippers.
Sockets. Wrapping and unwrapping tools. The works.

Now for the textbook itself. Written by educators. Used in
schools all over the U.S., Canada, and Europe. It infroduces

computer archifecture, applications, digital logic, A/D conversion, -

~ Main Strest, Maynard, Massachusetts 01754. (617) 897-5111.

add students.

D/A conversion. With lab experiments thatll feach your students
how fo design and layout circuits, wire them, write programs to
test them, then use the computer to fest them out. ‘

Yet it's not as expensive as it may sound. Once you have the
computer, it only costs about $200.00 per student. That price
includes everything you'll need.

And yes, you can lease.

One more thing, this course is only the beginning. Oiher cur-
riculum packages are in the works right now. -
But don't wait. Write for the brochure describing the Computer

 Technology Course and everything that comes with it. Labora-

tory Data Products Group, Digital Equipment Corporation, 146




Dispense a series
of pre-set,
micro volumes

Now you can gather and dispense six different micro-
liter samples from a common reservoir...in seconds.
You simply pre-set the stops, connect your vacuum
source to the side-arm of the Microliter syringe, and pull
the plunger up. The syringe is filled and debubbled auto-
matically every time you lift the plunger. It is more accu-
rate (to =1%) and considerably faster (about 15 seconds
for 6 samples) than manual pipetting or automatic di-
lutors for hematology, chloride determinations, multiple
enzyme determinations, and similar dilutions. O If you
need to dispense small volumes, try our Aliquanter.

Our liquid dispenser is described in our catalog — let us
send you a copy. Write to Hamilton Company, Post
Office Box 307, Whittier, California 90608.

ALIGUANTER -
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Step up to new levels
of enzyme purity

Get your copy of the
new Worthington
catalog

Here's the new catalog from Worthing-
ton Biochemical Corporation, the house
that enzymes built. Listed are hundreds
of research enzymes, clinical reagents,
nucleotides, and specialty biochemicals
along with analytical services of in-
terest to the researcher.

The catalog offers a number of new
materials not previously available plus
existing products now available in
new levels of purity and activity. The
new Worthington catalog contains all
essential information on product
source, activity, purity, assay data, and
packaging.

Worthington, pioneer in the extrac-
tion of enzymes, is alert to the con-
tinuing needs of researchers for new
and better biochemicals. It is also a
pivotal force in turning the fruits of
biochemical research to practicalbene-
fit—new materials for use in therapeu-
tics, diagnostics, and other products.

Use the attached coupon to request
your personal copy and another one
for an associate.

Freehold, New Jersey 07728
Please send the following:
—copies of the Worthington catalog.

[] Product literature on Worthington |
enzyme reagents for the clinical
laboratory. .
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ness that the continuing effectiveness
and durability of the [Non-Prolifera-
tion] Treaty demand substantial prog-
ress in inhibiting vertical proliferation
by real progress at SALT, adoption of
other measures of self-restraint by all
the nuclear powers, and agreement on
the Comprehensive Test Ban Treaty.”
Likewise, while applauding the agree-
ment reached in Geneva on a draft
treaty banning all biological weapons,
the group was not able to resolve the
main issue blocking an agreement on
chemical weapons disarmament—*‘dis-
agreement whether international veri-
fication of non-possession of Clhemi-
cal]-weapons is needed and is possible.”

There was considerable discussion on
the shortcomings of the present organi-
zation of disarmament talks, obviously
reflecting a widespread anticipation of
the imminent inclusion of China into
the United Nations and other interna-
tional forums—anticipation that called
forth a spectrum of reactions, from
enthusiasm through resignation to ap-
prehension (2)—but also reflecting a
rather widespread dissatisfaction on the
part of other nuclear and near-nuclear
nations with the dominating role of the
United States and the Soviet Union in
the disarmament talks. In the end, the
group got on the bandwagon (gathering
momentum from a variety of sources at
the current session of the U.N. General
Assembly) in favor of convening “a
general disarmament conference . . . in
which all interested states could partici-
pate and express their points of view.”

On one issue, however, the working
group on disarmament may have broken
new ground. This was in advancing “A4
Specific Proposal for Tactical Nuclear
Arms Limitation in Europe, designed
to serve as a first approximation for
further discussion.”

a) No Foreign Nuclear Weapons in any
European country. Delivery systems which
are useful only when outfitted with nuclear
warheads should be similarly prohibited.
This in effect means denuclearization of
Europe from the Rhine to the Soviet Bor-
der.

b) United Kingdom and French nuclear
weapons should be limited to those now
deployed, or currently in the process of
being deployed. No distinction between
“Tactical” and “Strategic” deployments or
uses should be made in this case.

c) Soviet MRBM’s and IRBM’s which
are located so as to be capable of striking
Europe should be limited to a number
equal to the total number of British and
French weapons deployed on long range
missiles. Similar arrangements for medium
range aircraft should also be made.

d) The Non-Proliferation Treaty and
the Partial Nuclear Test Ban should be

new from
Technilab

LOW COST
PORTABLE
BATTERY
DRIVEN
STIRRERS

VIBRO-
AGITATOR

Combination magnetic stirrer and vibra-
tor operated hy 2 flashlight batteries.
Ideal where electric power is not avail-
able or as a small powerhouse on your
laboratory work bench.

Use as an agitator for photographic de-
veloping tanks, as well as a magnetic
stirrer in beakers, flasks, bottles, etc.

456" diameter x 4" high, complete with
3 speed switch. Holds containers up to
3%” diameter. Sponge rubber support
ring supplied for larger containers. One
magnetic spinbar is included.

PORTABLE ELECTRIC STIRRER

B

P

Operated by 4 penlight batteries. Only
67" long, 13’ diameter, contains pre-
cision hand operated chuck. Push
butten switch. 3 mm diameter stainless
steel stirrers supplied in 3 lengths.
15,000 RPM no-load speed, provides
rapid, turbulent mixing of liquids in
heakers, jars, test tubes, etc.

Available at your laboratory supply house.

Send for our catalog supplement .
For your FREE copy write Dept. E-12

TECHNILAB INSTRUMENTS, INC.

Subsidiary of Bel-Art Products
PEQUANNOCK, N. J. 07440
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continued in force and expanded to the
extent possible. All possible political
means should be used to reinforce the
treaties so as to prevent any further spread
of nuclear arms in Europe.

e) If these radical reductions are to be
achieved, there must also be a substantial
and simultaneous reduction of convention-
al armed forces and armaments.”

Such an approach, in which nuclear
and conventional disarmament in Cen-
tral Europe are treated as the horse
rather than the cart in a European
security agreement, is in marked con-
trast with the more conventional ap-
proach, as expressed in the report of
the working group on European
security:

The prime objective of the ESC [Euro-
pean Security Conference] would be to
negotiate an agreement between all mem-
ber states under which:

1) All states in Europe agree to conduct
their relations according to the following
principles:

a) renunciation of the use or threat of
force for the settlement of disputes, and
acceptance of the obligation to settle all
such disputes by peaceful means;

b) non-interference in the internal af-
fairs of any state, and express recognition
of the right of any state to choose without
external interference its own social and
political system;

¢) recognition of the inviolability of ex-
isting borders and renunciation of terri-
torial claims.

2) Steps would be taken to encourage co-
operation on an equal basis between the
European states in the field of trade, eco-
nomics, science, technology, culture, in-
formation and travel aiming at the devel-
opment of further political co-operation
between the states.

3) There would be established a standing
body or agency aiming at the develop-
ment of further political co-operation be-
tween the states, which would provide,
amongst other things, means for the peace-
ful settlement of disputes.

All of this would be a prerequisite to
steps toward “a drastic reduction of nu-
clear and conventional forces . . . pos-
sibly accompanied by the establishment
of nuclear-free zones; to be followed
by the dissolution of the international
military organizations of the blocs, the
climination of the remaining forces,
bases, armaments and military manoeu-
vres on foreign soil.”

Naturally, the presentation of two
such different approaches engendered
considerable discussion, not to speak of
controversy. Although the proponents
of the first scheme admitted to a num-
ber of difficulties and shortcomings—
items overlooked, such as the question
of the disposition of nuclear-capable
naval forces, as well as serious political
and psychological inhibitions—they
were able to carry many of the con-
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ferees with them on the basis of a
very strong feeling “that this radical
approach may have a better chance of
working than the traditional piecemeal
attempts to ensure precise balance in
every field each time a small disarma-
ment proposal is made. Bold actions
seemed to be the only practical way out
of the present impasse.”

Besides such discussions of compre-
hensive and regional arms control and
disarmament problems, as well as the
inevitable (and inevitably frustrating)
discussions of current conflicts, Pug-
wash conferences also devote an ap-
preciable portion of their deliberations
to problems of developing nations (with
stress on scientific and technological
problems and questions of international
cooperation involving these problems)
and, unavoidably now, on ecology.
The former reflects the very strong
feeling on the part of scientists from
the developing portions of the globe
that, on the one hand, their points of
view are woefully underrepresented in
most international forums and, on the
other hand, that cooperation among
scientists in developing countries, as
well as with their counterparts in the
developed regions, will enable these
scientists to increase their influence on
the decision-making processes in their
own countries. On both counts, sci-
entists from developing countries are
coming increasingly to recognize in
Pugwash a useful forum for promoting
projects aimed at narrowing the gap
betweea “north and south”; and they
are recognizing, as well, a possibility
for promoting “east-west” cooperation
in the field of development,

Ecology, on the other hand, is a field
in which Pugwash, like most other
groups of scientists, is inexpert and
greatly in need of education on what
the problems really are, especially in
their international ramifications. Con-
sidering that the United Nations is pre-
paring a major conference on environ-
mental problems next year, Pugwash
scientists have felt a great need for such
self-education; they have therefore dis-
cussed a number of the international
aspects of pollution in last year’s and
this year’s conferences (3).

Next September’s Pugwash confer-
ence, to be held in Oxford, England,
will celebrate the 15th anniversary of
this unique institution. As has been
the case after every quintennial period,
the 1972 conference will serve as the

occasion for a searching reexamination

of the Pugwash movement, its poten-
tials, and its goals. Despite past achieve-
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ments—its pioneering and essential role
in the attainment of the Test Ban
Treaty of 1963, of the Nuclear Non-
Proliferation Treaty of 1968, of the
Ban on Biological Warfare Weapons
now before the United Nations, and,
indeed, of the SALT negotiations them-
selves—many participants feel that the
problems of survival through the 1970’s
and 1980’s require a new approach and
a greatly broadened base in the world’s
intellectual community. Most Pugwash
veterans are convinced, however, that
Pugwash can be one of the most ef-
fective vehicles for enabling the world’s
intellectual community to face up to
these problems; that if it did not exist,
it would have to be invented for this

purpose.

APPENDIX

The Problem of East Pakistan Refugees
—an appeal by the Pugwash continuing
committee.

Recent events in East Pakistan have
caused unprecedented human suffering
and created a grave situation on the Sub-
continent. There has been loss of life on
a mass scale and millions of people have
been forced to abandon their homes and
seek refuge in India. The resulting ten-
sions in the region threaten international
peace and therefore demand the urgent
attention of the United Nations. We ap-
peal:

® to the Government of Pakistan to
promote speedily a peaceful political set-
tlement, refrain from actions which can
make such settlement more difficult to
achieve, create conditions for the safe re-
turn of the refugees to their homes and
lands, and make possible the effective op-
eration of international relief agencies
among the affected population;

® to all governments to exert their in-
fluence on Pakistan to advance towards a
peaceful political settlement;

® to all Governments, United Nations
and other international organizations to
recognize that the relief and welfare of
the refugees in India is an international
responsibility, and that they should, there-
fore, assume immediately the bulk of the
financial burden; and

® to all outside countries to avoid any
steps which might further aggravate the
situation and, in particular, to refrain from
supplying arms to Pakistan.

BErRNARD T. FELD
Department of Physics,
Massachusetts Institute of Technology,
Cambridge 02139

References and Notes

1. Pugwash is also the name of a pirate captain
in a popular British comic strip.

2. Chinese scientists attended the first six Pug-
wash conferences but, since the conference held
in Moscow at the end of 1960, they have been
absent, although always invited, It is hoped
they will resume regular participation in 1972,

3. Summaries of the reports of working groups
at Sinaia will be published in Bull. At. Sci.,
in press., Last year’s summary can be found
in ibid, 27 (No. 3) 20 (March 1971).
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Regulation of Mammalian
Reproduction

The status of knowledge on the reg-
ulation of mammalian reproduction
was reviewed at a conference (27 Sep-
tember to 1 October 1970) at the Na-
tional Institutes of Health in Bethesda
under the joint auspices of the Center
for Population Research and the Fo-
garty International Center. The keynote
address was delivered by M. G. Can-
dau (Wolrd Health Organization), who
emphasized the need for worldwide ef-
forts in research and training in repro-
ductive physiology in view of increasing
international recognition of the prob-
lems resulting from uncontrolled popu-
lation growth. Candau was introduced
by E. Egeberg (Department of Health,
Education, and Welfare), representing
U.S. commitment to this important field.

Under the chairmanship of S. J. Segal
of the Population Council, sessions
were held on: (i) the regulation of
pituitary function, (ii) the regulation
of sperm production, (iii) sperm matu-
ration and fertilization, (iv) the biology
of the ovum, (v) transport of gametes
in the fallopian tube, and (vi) corpus
luteum function. Each session included
formal papers and extended discussion
and the concluding session was devoted
entirely to informal presentations and
additional discussion.

There have been significant advances
in delineating the complex feedback
mechanisms involved in hypothalamic-
pituitary-gonadal interactions. Uptake
and physiological effects of steroid sex
hormones in brain tissue, and the
source of the hypothalamic releasing
factor, were reviewed. Both LH (lutein-
izing hormone) and FSH (follicle stim-
ulating hormone) releasing activities
and prolactin inhibiting activity can be
identified in tissue of the ventromedial
hypothalamus, but the possibility re-
mains that these factors may arise in
higher brain centers and reach the
median eminence by way of the cere-
brospinal fluid. Evidence from several
laboratories suggests involvement of an
adrenergic link in the stimulatory and
inhibitory actions of gonadal steroids
on gonadotropin secretion and a role
of alpha adrenergic receptors in the re-
lease mechanism for gonadotropins.
Studies of circulating levels of gonadal
and gonadotropic hormones before,
during, and after sexual maturation and
during the estrous cycle were described.
Much remains to be learned about neg-
ative and positive feedback effects ex-
erted by gonadal steroids, but methods
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with sufficient sensitivity, specificity,
and precision for studies in humans are
becoming available.

Data on humans indicate that the
cycle of follicular maturation leading
to ovulation is initiated by gradual in-
creases in pituitary secretion of FSH
and LH beginning late in the luteal
phase of the preceding cycle and con-
tinuing through menses into the sub-
sequent cycle. A series of reports in-
dicated that, in a variety of species in-
cluding rat, monkey, and human, rising
levels of estrogen during the follicular
phase of the cycle appear to be the
trigger for the LH peak and the induc-
tion of ovulation. These data suggest
possible new developments in contra-
ceptive technology, including the use of
exogenous estrogens to induce ovulation
early in the follicular phase when en-
dometrial preparation for implantation
is not yet adequate.

Reports on spermatogenesis and the
development of fertilizing capacity of
spermatozoa included morphological,
physiological, and endocrine studies. A
possible mechanism for the regulation
of events within the seminiferous epi-
thelium is suggested by electron micro-

scopic studies of the blood-testis bar-
rier, which divides the epithelium intd
two compartments. Gonadotropic hor-
mones apparently have access only to
the basal compartment, and there is
circumstantial evidence that the later
stages of germ cell differentiation,
which occur in the adluminal compart-
ment, may be controlled by interchange
of chemical substances from adjacent
regions of specialization within the
Sertoli cell cytoplasm.

The maturation of spermatozoa in
the epididymis apparently requires an
appropriate hormonal milieu, suggest-
ing new ways to control male fertility
without the potential genetic hazards of
suppression of spermatogenesis. Alter-
ation of the amounts of androgen in
the epididymis may be the explanation
for the reported antifertility effect in
the rat when low doses of the antian-
drogen, cyproterone acetate, are given
continuously. These results seem prom-
ising since the antifertility effect is re-
versible and is apparently accomplished
without altering the spermatogenic or
androgenic functions of the testis.

In vitro studies of sperm capacitation
and fertilization suggest that capacita-

tion may not require any specific factor
in the female reproductive tract, but
only a set of conditions highly favor-
able to sperm motility and survival. On
the other hand, a factor associated with
oocytes and their cumulus cells is im-
plicated as the stimulus for the vesicu-
lation reaction and release of the acro-
somal enzymes that permit sperm
penetration through the egg investments.
Progesterone in high local concentra-
tions may be the active agent in
initiating the acrosome. reaction, but a
specific protein is also a possibility. This
work has not yet progressed sufficiently
for assessment of its potential applica-
bility to fertility regulation, but a num-
ber of possible approaches to controlled
intervention can be envisioned.

The physiology of the fallopian tube
was considered in relation to the trans-
port of eggs and sperm and the envi-
ronment in which fertilization occurs.
Particularly interesting were reports on
the muscular contractility of the ovi-
duct, which is independent of that of
the uterus in pattern and in response to
physiologic and pharmacologic stimuli.
Uterine contractions appear to be under
systemic control mediated by secretions
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of the posterior pituitary; in contrast,
oviductal motility may be primarily
under local control. Outbursts of activ-
ity in the circular muscle layer are ap-
parently caused by the local release of
small quantities of norepinephrine at
regular intervals from the adrenergic
nerve endings. The frequency, duration,
and intensity of these outbursts is in-
fluenced by ovarian steroids.

Studies of egg transport in living ani-
mals suggest that the pattern of ovi-
ductal contractions at the time of ovula-
tion is produced by the sequential
action of estrogen and progesterone.
Sex steroids also influence the develop-
ment and beat of the oviductal cilia
and the volume and constituents of ovi-
ductal fluid. The fallopian tube in the
female, like the epididymis in the male,
seems to be an endocrine target organ
and normalcy of the hormonal environ-
ment is apparently required for normal
reproductive function. Fertility may
thus be regulated by altering the local
hormonal milieu.

The roles of pituitary and placental
trophic hormones in the formation and
maintenance of the corpus luteum in a
variety of species were discussed, but

no clear pattern of hormonal control
has emerged. Antiserums to individual
hormones are a particularly promising
new tool for further studies of the re-
quirements for luteal function in the
estrous cycle and pregnancy. It is not
yet clear whether luteal regression in
the nonfertile cycle results from passive
withdrawal of luteotrophic support or
the active intervention of a luteolytic
mechanism which, in pregnancy, may
be counteracted by a luteotrophic stim-
ulus from the conceptus. The postu-
lated uterine luteolytic factor has not
yet been isolated or identified, but there
is significant evidence for its existence
in some species. Recent data indicate
that, in the pig, uterine flushings from
the late luteal phase contain a protein
factor that causes morphologic changes
and rapid cell death in granulosa cell
cultures. Studies of corpus luteum func-
tion in monkeys and women after hys-
terectomy cast doubt on the existence
of a naturally occurring uterine luteo-
lytic factor in primates, but a factor
from lower mammalian forms may
prove to be active in the human and
thus may represent a promising pros-
pect for human fertility control.

The conference reviewed a wide
range of current research on the physio-
logical regulation of mammalian re-
production. These investigations con-
tribute to the pool of basic scientific
knowledge required for new develop-
ments in contraceptive technology, and
a number of potentially vulnerable links
in the complex mechanisms controlling
the reproductive process can now be
identified. Nevertheless, much more
fundamental research will be required
before these and other leads can be
exploited and new approaches to the
control of human fertility can be made
available.

More than 130 scientists from the
United States and 23 foreign countries
participated in the conference. The pro-
ceedings of the conference will be pub-
lished in book form (7).

RutH CROZIER
Center for Population Research,
National Institute of Child Health
and Human Development,
Bethesda, Maryland 20014

Reference

1. S. J. Segal, R. Crozier, P. A. Corfman, P.
Condliffe, Eds., The Regulation of Mammalian
Reproduction (Thomas, Springfield, in press).
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314 pp., illas. $14.50. Advances in Ex-
perimental Medicine and Biology, vol.
16A.
. The Attraction Paradigm. Donn Byrne.
Academic Press, New York, 1971. xii,
474 pp., illus. $17.50. Personality and
Psychopathology, 11.

Auerbach Terminal Equipment Digest.
Auerbach, Princeton, N.J,, ed. 2, 1971.
x, 210 pp., illus. $17.50.

Avian Biology. Vol. 1. Donald S. Farner,
James R. King, and Kenneth C. Parkes,
Eds. Academic Press, New York, 1971.
XX, 586 pp., illus. $30.

Basic Child Psychiatry. Philip Barker.
Science House, New York, 1971. 236 pp.,
illus. $10.

Basic Neurology. An Introduction to
the Structure and Function of the Ner-
vous System. J. P. Schadé and Donald H.
Ford, Eds. Elsevier, New York, ed. 2,
1971, wviii, 272 pp., illus. $16.50.

Bees. Their Vision, Chemical Senses,
and Language. Karl von Frisch. Cornell
University Press, Ithaca, N.Y., ed. 2, 1971.
xviii, 158 pp., dllus. $7.50.

Before Nature Dies. Jean Dorst. Trans-
lated from the French by Constance D.
Sherman. Penguin, Baltimore, Md., 1971.
352 pp. + plates. Paper, $2.45. Reprint of
the 1970 edition.

Behavior of Nonhuman Primates. Mod-
ern Research Trends. Vol. 4. Allan M.
Schrier and Fred Stollnitz, Eds. Academic
gress, New York, 1971. xvi, 240 pp., illus,
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Bibliography - of Ticks and Tickborne
Diseases From Homer (about 800 B.C.)
to 31 December 1969. Vol. 3. Harry
Hoogstraal with the editorial assistance of
Alice Dijigounian and the NAMRU-3
Medical Zoology Department Bibliographic
Staff. U.S. Naval Medical Research Unit

No. 3, Cairo, Egypt, 1971. vi, 436 pp.,
illus. Paper, $6.

Biological Effects of Polynucleotides.
A symposium, New York, June 1970.
Roland F. Beers, Jr., and Werner Braun,
Eds. Springer-Verlag, New York, 1971.
xvi, 344 pp., illus. $24.

Biology of Memory. A symposium,
Tihany, Hungary, September 1969. G.
Adam, Ed. Plenum, New York, 1971. 372
pp., illus. $22.50.

Body Time. Physiological Rhythms and
Social Stress. Gay Gaer Luce. Pantheon,
New York, 1971. xviii, 394 pp., illus.
$6.95.

Bollettino del Centro Camuno di Studi
Preistorici. Vol. 6. Emmanuel Anati, Ed.
Centro di Camuno di Studi Preistorici,
Capo di Ponte (Brescia), Italy, 1971. 144
pp., illus. 5000 lire.

The Books of Autolykes. On a Moving
Sphere and On Risings and Settings. Trans-
lated and edited by Frans Bruin and Alex-
ander Vondjidis. American University of
Beirut, Beirut, Lebanon, 1971. x, 70 pp.,
illus. $6.50.

Botany. Carl L. Wilson, Walter E.
Loomis, and Taylor A. Steeves. Line il-
lustrations based on drawings by Hannah
T. Croasdale. Holt, Rinehart and Winston,
;Jew York, ed. 5, 1971. xvi, 752 pp., illus.
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Brain Hypoxia. A symposium, Carshal-
ton, England, August 1970, J. B. Brierley
and B. S. Meldrum, Eds. Heinemann, Lon-
don; Lippincott, Philadelphia, 1971. vi,
320 pp., illus. $20. Spastics International
Medical Publications. Clinics in Develop-
mental Medicine, No. 39/40.

Calcium and the Heart. Proceedings of
a meeting, London, September 1970. P.
Harris and L. Opie, Eds. Academic Press,
New York, 1971. x, 198 pp., illus. $6.

Chance and Necessity. An Essay on the
Natural Philosophy of Modern Biology.
Jacques Monod. Translated from the
French edition (Paris, 1970) by Austryn
Wainhouse. Knopf, New York, 1971. xiv,
204 pp., illus. $6.95.

Chemistry of the Cell Interface. Part
A. Harry Darrow Brown. Academic Press,
New York, 1971. xii, 340 pp., illus. $22.

The Chilean Senate, Internal Distribu-
tion of Influence. Weston H. Agor. Pub-
lished for the Institute of Latin American
Studies by the University of Texas Press,
Austin, 1971. xxii, 206 pp. $7. Latin
American Monographs, No. 23.

Cinderalla. Author Index Practices and
Philosophies. Stephen Juhasz, Maureen
Funnell, and Edwin Vaught. Applied
Mechanics Reviews, San Antonio, Tex.,
1971 (available from National Technical
Information Service, Springfield, Va.).
Variously paged, illus. Spiral bound, $3.
AMR Report No. 54.

The Classification, Evolution, and Dis-
persal of the Winter Stonefly Genus Allo-
capnia. Herbert H. Ross and William E.
Ricker. University of Illinois Press, Ur-
bana, 1971. viii, 168 pp., illus. Paper,
$8.95. Illinois Biological Monographs, 45.

The Cult of the Seer in the Ancient
Middle East. A Contribution to Current
Research on Hallucinations Drawn from
Coptic and Other Texts. Violet MacDer-
mot. University of California Press, Berke-
ley, 1971, xii, 830 pp. $24.
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The Determination of Impurities in Nu-
clear Grade Sodium Metal. Louis Silver-
man., Pergamon, New York, 1971. x, 144
pp. $10. International Series of Mono-
graphs in Analytical Chemistry, vol. 44,

Directory of Selected Scientific Insti-
tutions in Mainland China. Prepared by
Surveys :and Research Corporation. Pub-
lished for the National Science Founda-
tion by the Hoover Institution Press, Stan-
ford, Calif.,, 1971. xxii, 470 pp., illus.
$19.50. Hoover Institution Publications
Series, 96.

The Distribution of Prehistoric Popula-
tion Aggregates. A conference, Prescott,
Ariz., April 1971. George J. Gumerman,
Ed. Prescott College Press, 1971. xii, 164
pp., illus. Paper, $4.95. Anthropological
Reports, No. 1.

Documents of Destruction. Germany
and Jewry, 1933-1945. Raul Hilberg, Ed.
Quadrangle, Chicago, 1971. xii, 244 pp.
Cloth, $8.95; paper, $2.95.

Drugs of Abuse, Their Genetic and
Other Chronic Nonpsychiatric Hazards.
A symposium, San Francisco, October
1969. Samuel S. Epstein, Joshua Lederberg,
Marvin Legator, Eleanor E. Carroll, and
Jack D. Blaine, Eds. M.L.T. Press, Cam-
;pidge, Mass.,, 1971. xvi, 228 pp., illus,
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The Economics of Defense. A Biparti-
san Review of Military Spending. Mem-
bers of Congress for Peace Through Law,
Military Spending Committee. Praeger,
New York, 1971. xx, 258 pp. $15. Praeger
Special Studies in U.S. Economic and So-
cial Development.

The Economics of Socialism. Principles
Governing the Operation of the Centrally
Planned Economies in the USSR and
Eastern Europe under the New System.
J. Wilczynski. Aldine, Chicago, 1970. 234
PD., illus. $8.95. Studies in Economics.

The Elements of Neutron Interaction
Theory. Anthony Foderaro. M.LT. Press,
Cambridge, Mass., 1971. xiv, 586 pp.,
illus. $19.95.

Encyclopedia of Industrial Chemical
Analysis. Vol. 13, Fluorine to Glycols.
Foster Dee Snell and Leslie S. Ettre, Eds.
Interscience (Wiley), New York, 1971.
xiv, 608 pp., illus. $45; by subscription,
$35.

Environment and Society in Transition.
(Scientific Developments, Social Conse-
quences, Policy Implications). A confer-
ence, New York, April 1970. Peter Albert-
son and Margery Barnett, Eds. New York
Academy of Sciences, New York, 1971,
700 pp. Paper, $30. Annals of the New
York Academy of Sciences, vol. 184.

Evaluation of Missouri’s Coal Resources.
Charles E. Robertson. Missouri Geologi-
cal Survey and Water Resources, Rolla,
1971. vii, 92 pp. 4 loose maps, boxed.
Paper, $4. Report of Investigations, No.
48,

Experiments in Nuclear Science. Graf-
ton D. Chase, Stephen Rituper, and John
W. Sulcoski. Illustrated by Vincent Civi-
letti. Burgess, Minneapolis, ed. 2, 1971.
xviii, 204 pp. Paper, $4.95. Teacher’s
Guide. 90 pp., illus. Paper, $3.

Experiments in Physiology and Bio-
chemistry. Vol. 4. G. A. Kerkut, Ed. Aca-
demic Press,, New York, 1971. xvi, 386
pp., illus. $19.

The Falling Sickmess. A History of Epi-
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lepsy from the Greeks to the Beginnings
of Modern Neurology. Owsei Temkin,
Johns Hopkins Press, Baltimore, Md., ed.
2, 1971. xviii, 468 pp., illus. $15.

Fine Structure of the Developing Epi-
thelial Attachment of Human Teeth. Hu-
bert E. Schroeder and Max A. Listgarten.
Karger, Basel, 1971 (U.S. distributor, Phie-
big, White Plains, N.Y.). xiv, 134 pp.,
illus. $11.05. Monographs in Develop-
mental Biology, vol. 2.

Foundations of Cyclopean Perception.
Bela Julesz. University of Chicago Press,
Chicago, 1971. xiv, 406 pp., illus. $20.

Functional Morphology of the Heart.
E. Bajusz, G. Jasmin, W. Hort, and G.
Baroldi, Eds. Karger, Basel, 1971 (U.S.
distributor, Phiebig, White Plains, N.Y.).
viii, 594 pp., illus. $47.50. Methods and
Achievements in Experimental Pathology,
vol. 5.

Fundamentals of Earthquake Engineer-
ing. Nathan M. Newmark and Emilio Ro-
senblueth. Prentice-Hall, Englewood Cliffs,
N.J., 1971. xvi, 640 pp., illus. $25. Civil
Engineering and Engineering Mechanics
Series.

Fungal Genetics. J. R. S. Fincham and
P. R. Day. Blackwell, Oxford, England,
ed. 3, 1971 (U.S. distributor, Davis, Phila-
delphia). xiv, 402 pp., illus. $19.50. Bo-
tanical Monographs, vol. 4.

Fused Pyrimidines. D. J. Brown, Ed.
Part 2, Purines. J. H. Lister with con-
tributions by R. L. Jones and P. D. Lawley
and collaboration with G. H. Hitchings
and G. B. Elion, Wiley-Interscience, New
York, 1971. xxvi, 656 pp., illus. $49.50.
The Chemistry of Heterocyclic Com-
pounds, vol. 24, part 2.

Geography of Europe. A Regional Anal-
ysis. Vincent H. Malmstrdm. Prentice-
Hall, Englewood Cliffs, N.J., 1971. x,
166 pp., illus. Cloth, $6.95; paper, $2.50.
Prentice-Hall Foundations of World Re-
gional Geography Series.

Glacier Ice. Austin Post and Edward
R. LaChapelle. The Mountaineers, Se-
attle; University of Washington Press, Se-
attle, 1971. xiv, 110 pp., illus. $20.

The Great American Bomb Machine.
Roger Rapoport. Dutton, New York, 1971.
160 pp. $5.95.

The Great American Forest. Rutherford
Platt. Illustrations by Stanley Wyatt. Pren-
tice-Hall, Englewood Cliffs, N.J.,, 1971.
xiv, 272 pp. Paper, $2.95. Reprint of the
1965 edition.

Guide to the Applications of the La-
place and ¢-Transforms. Gustav Doetsch.
Illustrated by Rudolf Herschel. Trans-
lated from the German edition (Munich,
1967). W. M. Fairbairn, Ed. Van Nos-
trand Reinhold, New York, ed. 2, 1971.
xii, 240 pp. $15.95.

A Handbook for Orienting the Man-
ager to the Computer. Frederick G. Har-
old. Auerbach, Princton, N.J., 1971, viii,
248 pp., illus. $9.95.

Handbook of Speech Pathology and
Audiology. Lee Edward Travis, Ed. Ap-
pleton-Century-Crofts, New York, ed. 2,
1971. x, 1312 pp., illus, $29.95.

Handbook of Technical Writing Prac-
tices. Stello Jordan, Joseph M. Kleinman,
and H. Lee Shimberg, Eds. Wiley-Inter-
science, New York, 1971. Two volumes.
xxx, 1374 pp. - index, illus. $42.50. Wiley
Series on Human Communication.
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This one-gallon laboratory ‘‘workhorse’’ has all the
power you will ever need for high-speed reduction of
solids. You can grind, emulsify, disintegrate, homoge-
nize, shred, blend, or mix in seconds! The container,
cover, -and blending assembly are stainless steel, easy
to clean, and trouble free. An ingenious adapter lets
you use smaller containers on the one-gallon base.

Waring also makes one-quart models (some with
timers, some with 7-speed controls), explosion-proof
models, and accessories from 12 ml Mini Containers
to ice crusher attachments. All are ruggedly con-
structed and warranted for one year of commercial use.
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Washington, D.C.). 28 pp. + plates 4+ 52
slides. $4. With Slides, $17. International
Histological Classification of Tumours,
No. 4.

Human Anti-Human Gammaglobulins.
Their Specificity and Function. A sym-
posium, Lund, Sweden, October 1969. R.
Grubb and G. Samuelsson, Eds. Perga-
mon, New York, 1971. xii, 228 pp., illus.
$17. Wenner-Gren Center International
Symposium Series, vol. 17.

An Illustrated Catalogue of the Roths-
child Collection of Fleas (Siphonaptera)
in the British Museum (Natural History).
Vol. 5, Leptopsyllidae and Ancistropsyl-
lidae. G. H. E. Hopkins and Miriam
Rothschild. British Museum (Natural His-
tory), London, 1971. viii, 530 pp. 4 plates.
£25. Publication No. 706.

Impingement of Man on the Oceans.
Donald W. Hood, Ed. Wiley-Interscience,
New York, 1971, xii, 738 pp., illus. $24.95.

Inadvertent Climate Modification. Re-
port of the Study of Man’s Impact on
Climate (SMIC). Sponsored by the Massa-
chusetts Institute of Technology. M.LT.
Press, Cambridge, Mass., 1971. xxiv, 308
pp-, illus. Paper, $2.95.

Industrial Applications of Technologi-
cal Forecasting. Its Utilization in R&D
Management. Marvin J. Cetron and Chris-
tine A. Ralph. Wiley-Interscience, New
York, 1971. xxiv, 564 pp., illus. $24.95.

Instinct and Intelligence. Behavior of
Animals and Man. S. A. Barnett. Illus-
trations by Stanley Wyatt, Prentice-Hall,
Englewood Cliffs, N.J., 1971. xii, 224 pp.
Paper, $2.95. Reprint of the 1967 edition.

Intentional Behavior and Motivation.
A Cognitive Theory. Francis W. Irwin.
Lippincott, Philadelphia, 1971. xvi, 202
pp., illus. $8.95. Lippincott College Psy-
chology Series.

An Introduction to the Theory of Dif-
fraction. C. J. Ball. Pergamon, New York,
1971. viii, 134 pp., illus. Commonwealth
and International Library: Materials Sci-
ence and Technology.

Ionizing Radiation and Life. An Intro-
duction to Radiation Biology and Biologi-
cal Methods. Victor Arena. Mosby, St.
Louis, Mo., 1971. xiv, 544 pp., illus.
$13.50.

Laboratory Guide to Parasitology. With
Introduction to Experimental Methods.
Ralph W. Macy and Allen K. Berntzen.
Thomas, Springfield, Ill., 1971, xxiv, 292
pp., illus. Spiral bound, $12.75.

Learning and Sleep. The Theory and
Practice of Hypnopaedia. F. Rubin, Wil-
liams and Wilkins, Baltimore, Md.; Wright,
Bristol, England, 1971. x, 138 pp., illus.
Paper, $5.

Linear Operators. Part 3, Spectral Op-
erators. Nelson Dunford and Jacob T.
Schwartz with the assistance of William
G. Bade and Robert G. Bartle. Wiley-In-
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terscience, New York, 1971. xx +4 pp.
1925-2592. $32.50. Pure and Applied
Mathematics, vol. 7, part 3.

Les Maladies des Plantes Maraicheres,
C. M. Messiaen and R. Lafon. Institut
National de la Recherche Agronomique,
Paris, ed. 2, 1971. 442 pp., illus. 6450
F. IN.R.A, Publication 6-70.

Managing Large Systems. Organizations
for the Future. Leonard R. Sayles and
Margaret K. Chandler, Harper and Row,
New York, 1971, xviii, 332 pp., illus. $15.

Manual of Planktonic Foraminifera. J.
A. Postuma. Elsevier, New York, 1971,
viii, 420 pp., illus. $29.

Marxism, Idealogy and Myths. David
Flakser. Philosophical Library, New York,
1971. x, 238 pp. $6.75.

The Matter of Life. Philosophical Prob-
lems of Biology. Michael A. Simon. Yale
University Press, New Haven, Conn.,
1971. xii, 258 pp. $7.50.

Mechanisms of Molecular Migrations.
Vol. 4. B. S. Thyagarajan, Ed. Wiley-
Interscience, New York, 1971. xviii, 326
pp., illus. $22.50.

Methods in Computational Physics.
Advances in Research and Applications.
Vol. 10, Atomic and Molecular Scatter-
ing. Berni Alder, Sidney Fernbach, and
Manuel Rotenberg, Eds. Academic Press,
New York, 1971. xiv, 342 pp., illus, $22.

Microbial Toxins. Vol, 5, Bacterial En-
dotoxins. Solomon Kadis, George Wein-
baum, and Samuel J. Ajl, Eds. Academic
Press, New York, 1971. xviii, 508 pp.,
illus. $27.

Modern Experimental Organic Chem-
istry. Derry L. Fishel and Raymond C.
Fort. Macmillan, New York, 1971. xiv,
206 pp., illus. Paper, $6.95. A Series of
Books in Chemistry.

The Night Country. Loren Eiseley. Il-
lustrations by Leonard Everett Fisher.
Scribner, New York, 1971. x, 242 pp.,
illus. $7.95.

1972 Britannica Yearbook of Science
and the Future, Encyclopaedia Britannica,
Chicago, 1971. 448 pp., illus. $12.50.

Normal Two-Dimensional Singularities.
Henry B. Laufer. Princeton University
Press, Princeton, N.J.; University of Tokyo
Press, Tokyo, 1971. xii, 162 pp., illus.
Paper, $7. Annals of Mathematics Studies,
No. 71.

On Group-Theoretic Decision Problems
and Their Classification. Charles F. Miller,
IIL. Princeton University Press, Princeton,
N.J., University of Tokyo Press, Tokyo,
1971. x, 106 pp. Paper, $5. Annals of
Mathematics Studies, No. 68.

Pesticides and Freshwater Fauna. R. C.
Muirhead-Thomson. Academic Press, New
York, 1971. x, 248 pp., illus. $10.

Photochemistry and Spectroscopy. J. P.
Simons. Wiley-Interscience, New York,
1971. xiv, 344 pp. -+ plates. $16.50.

Photographic Anatomy of the Human
Body. Chihiro Yokochi. University Park
Press, Baltimore, Md., 1971. vi, 102 pp.
$12.50.

Physical Chemistry. Gilbert W, Castel-
lan. Addison-Wesley, Reading, Mass., ed.
2, 1971. xxvi, 866 pp., illus. $14.95. Addi-
son-Wesley Series in Chemistry.

Physical Methods of Chemistry. Arnold
Weissberger and Bryant W. Rossiter, Eds.
Part 2A, xii, 724 pp., illus. $32.50. Part
2B, xiv, 426 pp., illus. $23.50. Wiley-
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BIOLOGY AND BIOCHEMISTRY
STUDENTS, ECOLOGISTS,
ENVIRONMENTAL BIOLOGISTS

If you are having a problem in peneirating and really
understanding the thermodynamic background neces-
sary for your work, here is a book that has been written
especially for you.

ENTROPY
FOR BIOLOGISTS

An Introduction To Thermodynamics
by HAROLD J. MOROWITZ

Department of Molecular Biophysics and Biochemistry,
Yale University, New Haven, Connecticut.

“. . . The final chapters discuss measurement in thermal

physics and the place of entropy in biology. The global
Processes of the biosphere ‘lead to the great ecological
cycles. The entire process is exentropic owing to the flow
of energy from the sun to outer space, but the local proc-
esses may lead to great order such as rotifer, a sonnet, or
the smile on the face of the Mona Lisa.’

“This quotation defines the flavor of the book, so different
from the usual presentation of a physical chemist. Even
the chapter exercises reveal the divergence. What would
the graduate student in physical chemistry answer to the
following problems: (a) a hen’s egg in contact with an in-
finite isothermal reservoir gives rise to a chick. Discuss the
entropy changes. (b) Why would the chirping rate of
crickets be a poor parameter for an empirical thermometer?

“In his preface the author stresses that this is not a ‘how
to’ book; it is rather a ‘what’s it all about’ book. He hopes
that, after completing the volume the reader will have the
self-assurance and tools to tackle the ‘how to’ books and
apply thermodynamics to his own branch of biology. The
reviewer believes that such expectations can be realized
and congratulates the author for his effort.”—HUGH TAYLOR,

American Scientist, March-April, 1971
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automate your high-volume
pipetting procedures.

The Automated Pipetting Station from
Micromedic Systems is the first instru-
ment that dilutes or dispenses submicro
volumes repetitively, automatically, with
finer accuracy and technique than man-
ual pipetting. And processes 450 stand-
ard test tubes per hour.

Check these features: Continuously
variable micrometer volume adjustment.
Range of 2 to 1000 ul of sample, 2 to 5000
pl of diluent or reagent. Moving tube
racks. Liquid delivery against tube wall,
and automatic tip wiping between passes.

Shock-free liquid movement through Tef-
lon lines. Push-button controls. Plus the
built-in accuracy and repeatability of our
Automatic Pipette.

Send for literature, or call (215) 592-2401
for a demonstration.

MICROMEDIC
SYSTEMS, INC

ROHM AND HAAS BUILDING
INDEPENDENCE MALL WEST
PHILADELPHIA, PENNA. 19105
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“automatically” like magic. No mechanical
parts to get out of order. Minimum set up
time, and maintenance—Anyone can do it with
a little care (no special training) Eliminates
slow inefficient cross filing. Simultaneously
sort into as many as 25 categories (@ 400 per
minute.

Basic package (200 cards, hand % 2 595
notcher, sorting rods, instructions), POSTRALD

REQUEST LITERATURE
Additional cards: 1000 for $44.50 postpaid.
Order today on a 30-day money-back guarantee
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Interscience, New York, 1971. Techniques
of Chemistry, vol. 1.

Physics of High Energy Density. Inter-
national School of Physics “Enrico Fermi,”
Course 48. Varenna, Italy, July 1969. P.
Caldirola and H. Knoepfel, Eds. Academic
Press, New York, 1971. xvi, 420 pp.,
illus. $23.

The Physics of Opto-Electronic Materi-
als. A symposium, Warren, Mich., October
1970. Walter A. Albers, Jr., Ed. Plenum,
New York, 1971. xvi, 282 pp., illus.
$16.50. General Motors Symposia Series,
vol. 1.

The Politics of Truth. Toward Re-
construction in Democracy. Holtan P.
Odegard. University of Alabama Press,
University, 1971. xii, 440 pp. $13.50.

Polymer Science and Engineering. David
J. Williams. Prentice-Hall, Englewood
Cliffs, N.J., 1971. xiv, 402 pp., illus. $17.
Prentice-Hall International Series in the
Physical and Chemical Engineering Sci-
ences.

Preparative Acetylenic Chemistry. L.
Brandsma. Elsevier, New York, 1971. x,
208 pp., illus. $22.50.

Primatologia. Handbook of Primatology.
Vol. 2, Teil 2, Lieferung 2, Spinal Cord
(Spinal Medulla). Charles R. Noback and
John K. Harting. Karger, Basel, 1971
(U.S. distributor, Phiebig, White Plains,
N.Y). vi, 94 pp., illus. Paper, $10.80.

Principles of Mammalian Aging. Robert
R. Kohn. Prentice-Hall, Englewood Cliffs,
NJ., 1971. xiv, 172 pp., illus. Cloth,
$7.95; paper, $4.95. Foundation of Devel-
opmental Biology Series.

Proceedings of the Second Lunar Sci-
ence Conference. Houston, Tex., January
1971. A. A. Levinson, Ed. M.I.T. Press,
Cambridge, Mass., 1971. Three volumes.
Vol. 1, Mineralogy and Petrology, xiv -+
pp. 1-986 + plates. Vol. 2, Chemical and
Isotope Analysis, Organic Chemistry, xiv
+ pp. 987-1952, illus. Vol. 3, Physical
Properties, Surveyor 3, xii 4 pp. 1953-
2818, illus. Each volume, $25; the set,
$70. Geochemicia et Cosmochimica Acta,
supplement 2.

Process Control. For the Chemical and
Allied Fluid-Processing Industries. A. Pol-
lard. Elsevier, New York, 1971. xii, 406
pp., illus. $14.

Programmed Instruction. Techniques
and Trends. Edward F. O’Day, Raymond
W. Kulhavy, Warren Anderson, and Ron-
ald J. Malczynski. Appleton-Century-
Crofts, New York, 1971. x, 214 pp., illus.
$9.95. Century Psychology Series.

Progress in Nuclear Magnetic Reso-
nance Spectroscopy. Vol. 8, part 2. *CH
Satellite NMR Spectra. J. H. Goldstein,
V. S. Watts, and L. S. Rattet. Pergamon,
New York, 1971. viii + pp. 103-162,
illus. $4.75.

Progress in Physiological Psychology.
Vol. 4. Eliot Stellar and James M. Spra-
gue, Eds. Academic Press, New York,
1971. xvi, 364 pp., illus. $15.

Progress in Reaction Kinetics. Vol. 6,
part 5. The Primary Kinetic Salt-Effect in
Aqueous Solution. Berta Perlmutter-Hay-
man. Pergamon, New York, 1971. Pages
239-268. Paper, $3.40.

Project Paperclip. German Scientists and
the Cold War. Clarence G. Lasby. Athen-
eum, New York, 1971. xii, 340 pp. $8.95.
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mee TIME TAPE

e solves the widest
range of labeling
problems

e bacteriostatic for
safer handling

ewithstands freezing

and autoclaving

Easy-to-use TIME Tape is self-sticking, eliminating hand-
to-mouth contact to protect against cross-infection.
Available in 17 colars to adanf readilv to any color

d surface can

hof, oil-proof,
stands temper-

to +250°F.
imprinted to
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Write for
brochure, and
dler near you.

PROFESSIONAL TAPE COMPANY, INC.
365 EAST BURLINGTON ROAD. RIVERSIDE, ILLINOIS 60546 -
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KLETT-SUMMERSON TEST KIT

NEW FROM KLETT

A Test Kit to check your Klett Summerson Colorimeter,
Set consists of 3 Glass Standards and a Filter. There are
no solutions to mix and the results are Immediate.

KLETT SCIENTIFIC PRODUCTS

PHOTOELECTRIC COLORIMETERS © BIO-COLORIMETERS
GLASS ABSORPTION CELLS ® COLORIMETER NEPHELOM.
ETERS « KLETT REAGENTS » COLONY MARKER AND TALLY

K / el‘ f Manufacturing Co., Inc.

179 EAST 87TH STREET, NEW YORK, N. Y.
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CYCLIC AMP

by G. ALAN ROBISON,

Department of Pharmacolgy, School of Medicine,
Vanderbilt University, Nashville, Tenn.

R. W. BUTCHER,

Department of Biochemistry, University of Massa-
chusetts Medical School, Worcester, Mass.

and EARL W. SUTHERLAND,

Department of Physiology, School of Medicine,
Vanderbilt University, Nashville, Tenn.

Written by three of the most active researchers
in the study of the unique substance cyclic
AMP, this long-awaited volume presents a
comprehensive and critical review of our pres-
ent knowledge of the many roles of cyclic AMP
in biological processes, as well as a descrip-
tion of the methods used to gain this knowl-
edge. The specific functions of cylic AMP and
implications for future research are included.
The book contains over 1500 references, over
half to papers published since 1968.

This work should be of great value to research
workers and graduate students in biology,
microbiology, biochemistry, organic, clinical
and medicinal chemistry, pharmacology, and
medical research.

CONTENTS:

An Introduction. Cyclic AMP and Hormone
Action. Chemistry of Cylic Nucleoside Phos-
phates and Synthesis of Analogs. Formation
and Metabolism of Cyclic AMP (by T. H.
POSTERNAK). Some Actions of Cyclic AMP.
The Catecholamines. Glucagon and Insulin.
Lipolysis in Adipose Tissue. Cyclic AMP and
Steroidogenesis. Other Hormones. Other Cy-
clic Nucleotides (by JOEL G. HARDMAN).
Cyclic AMP in Lower Organisms. Appendix
on the Assay of Cyclic AMP. Subject Index.

1971, 544 pp., $17.50
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INTERNATIONAL
BIOLOGICAL

PROGRAMME

HANDBOOKS

The results of a world-wide plan
of coordinated research into
many aspects of environmental
biology are provided in this well-
known series of handbooks. Some
volumes deal with a whole section
of the IBP effort, others describe
and review research methods in
comparatively narrower branches
of the program. Seventeen hand-
books are currently available (the
two latest listed below) and at
least six more are scheduled for
production before the end of the
project in 1972. These volumes
are invaluable up-to-date guides,
and will prove to be of value to
biologists for years to come.

16. METHODS FOR THE
STUDY OF MARINE BENTHOS.
Edited by N. A. Home and
A. D. MciIntyre. 336 pages,
80 illustrations. (1971) $13.50
17. AMANUAL ON METHODS
FOR THE ASSESSMENT OF
SECONDARY PRODUCTIVITY
IN FRESH WATERS.
Edited by W. T. Edmondson
and G. G. Winberg. 368 pages,
60 illustrations. (1971) $13.50
[ ]
INTRODUCTION TO PHYS-
ICAL BIOCHEMISTRY
By Henry B. Bull, PhD. 482
pages, 342 illustrations. (1971)
$15.00
.

PRINCIPLES OF BIOLOGICAL
CHEMISTRY

By J. F. Ashby, D. |. Edwards,
P.J. Lumband J. L. Tring.

200 pages, 102 illustrations.
(1971) $10.50

At Booth 25
AAAS Meeting

F.A.DAVIS COMPANY

1915 ARCH STREET
PHILADELPHIA, PA.
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The Psychology of Preschool Children.
A. V. Zaporozhets and D. B. Elkonin,
Eds. Translated from the Russian edition
(Moscow, 1964) by John Shybut and Sey-
more Simon. M.LT. Press, Cambridge,
Mass., 1971. xxvi, 376 pp., illus. $12.50.

Psychotropic Drugs in the Year 2000.
Use by Normal Humans. Wayne O. Evans
and Nathan S. Kline, Eds. Thomas,
Springfield, Ill., 1971. xxiv, 168 pp. $7.75.

Public Affairs. C. P. Snow. Scribner,
New York, 1971. 224 pp. $6.95.

Public Policy Preferences in the States.
Ronald E. Weber. Indiana University In-
stitute of Public Administration, Bloom-
ington, 1971. x, 112 pp. Paper, $2.50.

Quantum Mechanics for Hamiltonians
Defined as Quadratic Forms. Barry Simon.
Princeton University Press, Princeton,
N.J., 1971. xvi, 244 pp., illus. Paper,
$7.50. Princeton Series in Physics.

Readings in Human Population Ecology.
Wayne H. Davis, Ed. Prentice-Hall, Engle-
wood Cliffs, N.J., 1971. viii, 252 pp., illus.
Cloth. $7.95; paper $4.95.

Recherches Géomorphologiques dans le
Chili Semi-Aride. Roland Paskoff. Biscaye,
Bordeaux, France, 1970. xiv, 420 pp. +
maps. Paper, $28.

Regulation of the Antibody Response.
Bernhard Cinader, Ed. Thomas, Spring-
field, Ill., ed. 2, 1971. xii, 400 pp., illus.
$19.50.

Relations in Public. Microstudies of the
Public Order. Erving Goffman. Basic
Books, New York, 1971. xx, 396 pp.
$7.95.

Relaxation in Magnetic Resonance. Di-
electric and Mdossbauer Applications.
Charles P. Poole, Jr., and Horacio A.
Farach. Academic Press, New York, 1971.
xvi, 392 pp., illus. $19.50.

Rodd’s Chemistry of Carbon Com-
pounds. A Modern Comprehensive Trea-
tise. Vol. 3, part A, Aromatic Compounds,
General Introduction. S. Coffey, Ed. Else-
vier, New York, ed. 2, 1971. xx, 560 pp.,
illus., $33.75.

Samuel Johnson and the New Science.
Richard B. Schwartz. University of Wis-
consin Press, Madison, 1971. x, 188 pp.,
illus. $10.

Science, Sex, and Sacred Cows. Spoofs

‘on Science from the Worm Runner’s

Digest. James V. McConnell and Marlys
Schutjer, Eds. Harcourt Brace Jovano-
vich, New York, 1971. viii, 184 pp.,
illus. $5.95.

Scientific Publications, 1970. Eastman
Kodak Laboratories, Rochester, N.Y.,
1971. 4 vols. Section 1, Organic Chemis-
try, Polymer Chemistry, Biological Chem-
istry. xxiv, 92 pp., illus. Section 2, An-
alytical Chemistry, Physical Chemistry,
Chemical Engineering. xxiv, 118 pp., illus.
Section 3, Physics, Mathematics, Engineer-
ing. xxiv, 120 pp., illus. Section 4, Photo-
graphic Science and Technology. xxiv,
88 pp., illus. Paper.

Semiconductors and Semimetals. Vol. 7,
Applications and Devices. R. K. Willard-
son and Albert C. Beer, Eds. Academic
Press, New York, 1971. Part A, xiv
+ pp. 1-368, illus. 4 index. $22. Part B,
xiv 4 pp. 369-746, illus. $21.

Sensory Experience. R. J. Christman.
Intext, Scranton, N.Y., 1971. viii, 408 pp.,
illus. Cloth, $9; paper, $6. Intext Series
in Psychology.

Accurate
Within :3%

HOLTER™ Precision
Roller Pumps

A combination of small size, light weig_ht,
and precision flow rates makes the Series
900 Holter pump a versatile answer to
both laboratory and field applications.
Fourteen models offer virtually non-pulsa-
tile performance with variable flow rates
from .33 cc/hr to 1300 cc/hr. Two sepa-
rate channels permit two dissimilar fluids
to be pumped simultaneously, at the
same or different flow rates, depending
on pumping chamber selection.

Unique design features in both portable
and non-portable models include:silicone
pumping chambers which maintain ac-
curacy and elasticity for their full pump-
ing life of up to 2,000 hours; solid state
circuitry for reliability; safety locking de-
vice to assure against accidental change
in flow rates.

All pumps operate on 110V or 220V AC
power. Portable models also feature a
nickel cadmium battery which operates
up to 13 hours without recharging . . . for
quick, easy set-up in field application.

All models measure 5%” x 44" x 27"
and weigh only 27 ounces. They may be
operated in refrigerated areas and are
gas sterilizable.

Typical uses include:

O Liquid Chromatography

O Bio-medical Applications

[0 Organ Perfusion

O Pharmacological Research

[ Precipitation Analysis

7 Solubility Determination

O Food and Chemical Processing
[0 Water Pollution Monitoring

For further information, call or write:

EXTRACORPOREAL MEDICAL SPECIALTIES, INC.
Church Road, M1. Laurel Township, N.J. 08057 (609) 235-7530

®
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Shapes, Space, and Symmetry. Alan
Holden. Photographs by Doug Kendall.
Columbia University Press, New York,
1971. viii, 200 pp. $11.

Side by Side. Integrated Neighborhoods
in America. Norman M. Bradburn, Sey-
mour Sudman, and Galen L. Gockel with
the assistance of Joseph R. Noel. Quad-
rangle, Chicago, 1971. xii, 212 pp., illus.
$7.95.

Siphonophores of the Pacific with a Re-
view of the World Distribution. Angeles
Alvarifio. University of California Press,
Berkeley, 1971. vi, 432 pp., illus. Paper,
$4.50. Bulletin of the Scripps Institution
of Oceanography, vol. 16.

Social Policy Research and Analysis.
The Experience in the Federal Social
Agencies. Walter Williams. Elsevier, New
York, 1971. xviii, 204 pp. $9.50. Policy
Sciences Book Series.

The Sociological Eye. Selected Papers.
Everett C. Hughes. Aldine-Atherton, Chi-
cago, 1971. xx, 584 pp., illus. Cloth, $15;
paper, 2 vols., $5.95 each. ]

Specular Reflection. E. P. Lavin. Else-
vier, New York, 1971. x, 106 pp., illus.
$17. Monographs on Applied Optics, No.
2

Statistical Decision Theory and Related
Topics. A symposium, Lafayette, Ind.,
November 1970. Shanti S. Gupta and
James Yackel, Eds. Academic Press, New
York, 1971. xiv, 384 pp., illus. $11.50.

Structures in the Subjective Lexicon.
Samuel Fillenbaum and Amnon Rapoport.
Academic Press, New York, 1971, x,
266 pp., illus. $11.50.

Studii si Cercetari de Geologie, Geog-
rafie, Biologie, Muzeologie. Muzeul de
Stiinte Naturale, Piatra Neamt, Rumania,
1970. 418 pp. 4+ plates.

The Study of Animal Bones from Ar-
chaeological Sites. Raymond E. Chaplin.
Seminar, New York, 1971. x, 170 pp.,
illus. $5.75. International Series of Mono-
graphs on Science in Archaeology, No. 1.

Study Week in Nuclei of Galaxies. April
1970. Pontifica Academia Scientiarum,
Vatican City, 1971 (distributor, North-
Holland, Amsterdam). xix, 800 pp., illus.
Paper. Scripta Varia, No. 35.

Subcellular Organization and Function
in Endocrine Tissues. A symposium, Bris-
tol, England, April 1970. H. Heller and
K. Lederis, Eds. Cambridge University
Press, New York, 1971. xxiv, 1012 pp.,
illus. $37.50. Memoirs of the Society for
Endocrinology, No. 19.

Surface and Colloid Science. Vol. 4.
Egon Matijevic, Ed. Wiley-Interscience,
New York, 1971, x, 446 pp., illus. $24.95.

Surface and Radiological Anatomy. For
Students and General Practitioners. W. J.
Hamilton, G. Simon, and S. G. Ian
Hamilton. Heffer, Cambridge, England;
Williams and Wilkins, Baltimore, Md., ed.
5, 1971. x, 398 pp., illus. $17.

Synthetic Food. Magnus Pyke. St. Mar-
tin’s, New York, 1971. viii, 146 pp., illus.
$6.95.

The Tall Candle. The Personal Chroni-
cle of a Yaqui Indian. Rosalio Moisés,
Jane Holden Kelley, and William Curry
Holden. University of Nebraska Press,
Lincoln, 1971. 1x, 252 pp. -} plates. $7.50.

Teaching Physics—An Insoluble Task?
A congress, Eger, Hungary, September
1970. Sanborn C. Brown, F. J. Kedves,

10 DECEMBER 1971

THERMOLYNE
Multi-Stir Plates

Synchronized
Stirring and
Selective
Heating

Thermolyne's new two and four place Multi-Stir Plates are designed
for greater laboratory efficiency . . . no more reaching over hot
surfaces ... no more downtime because of belt problems ... no
more worry about heat control accuracy.

Wide Variety of Applications Ideally suited for industrial,
educational and medical lab procedures such as culture media
preparations, stirring and heating for extractions, preparation of
reagents, gas chromatography analysis of amino acids and esters,
dissolving quantitative samples, testing chemical synthesis and
stirring tissue culture flasks.

Synchronous Stirring Positive-drive system with solid state
speed control compensates for any change in stirring effort caused
by viscosity of fluid. Precise synchronism of stirring action is
assured throughout a wide range of stirring speeds. Stirring action
can be varied depending on size of stirring bar, type of container
and fluid being used.

Selective Temperature Control Each plate has its own separate
control. You can vary the temperature of each plate or set them all at
one identical temperature. Heat-up time from ambient to 371°C.,
without any load, is 5 to 6 minutes. Temperature accuracy is +3°C.
Individual safety lights alert operator when plate surface

heat is 65°C. or above.

Improved Visibility The white Nucerite® coated plates provide
improved visibility of the fluid being stirred. Plates are spill
resistant and easy to clean.

MULTI-STIR PLATE (4),
Model SP-13025, Series 13000
120V, 1700W, 50/60 Hz. Com-
plete with four 3/8" x 2" long
Teflon stir bars and easy-
reading tachometer.

ol PRI AL $490.00

MULTI-STIR PLATE (2),
Model SP- 13125, Series 13100
120V, 1250W, 50/60 Hz. Com-
plete with two 3/8” x 2" long
Teflon stir bars. Price. . $285.00

Insist on Thermolyne Mulli-Stir Plates . . . to be sure.

A THERMOLYNE

SYBRON CORPORATION
2555 KERPER BOULEVARD, DUBUQUE, IOWA 52001
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( CLINICAL
IMMUNOLOGY
AND IMMUNO-
CHEMISTRY

An International Journal

Co-editors: HUGH FUDENBERG,
University of California Medical
Center, San Francisco, Calif. and
ROBERT T. McCLUSKEY, Harvard
Medical Center, Boston, Mass.

ADVISORY BOARD: Frank J. Dixon, Jr.,
Robert A. Good, George Klein, and
Henry G. Kunkel.

- EDITORIAL BOARD: A. C. Allison, Givu-
seppe Andres, K. Frank Austen, Fritz
H. Bach, Eugene V. Barnett, Daniel E.
Bergsagel, Charles G. Cochrane, Stan-
ley Cohen, Edward C. Franklin, Phil
Gold, Edgar Haber, Karl E. Hellstrém,
Kimishige Ishizaka, Roberto Kretsch-
mer, Bernard B. levine, David A.
Levy, Ernest A. McCullough, Hugh O.
McDevitt, Charles F. McKhann, John
A. Mannick, Goran Méller, Michael
B. Oldstone, Benvenuto Pernis, Charles
W. Parker, lvan M. Roitt, Fred S.
Rosen, Wendell Rosse, Maxime Selig-
mann, Richard T. Smith, William D.
Terry, Thomas B. Tomasi, Jr., Jonathan
W. Uhr, Emil R. Unaue, Peter A. Ward,
Noel L. Warner, Gerald Weissmann,
Ralph C. Williams.

This new journal will provide an in-
ternational medium for the publication
of original investigations of both nor-
mal and abnormal aspects of clinical
immunology and immuno-pathology.
The scope of the journal will encom-
pass the following broad areas: Immu-
nodeficiency diseases-Lymphoplasmacy-
tic dyscrasias-Phagocytic functions and
defects therein-lImmunogenetics-Cancer
immunology-Immunohematology-Immu-
noparasitology-Autoimmune  diseases-
Complement, kinases (and other medi-
ators)-Transplantation immunology-Im-
munoneuro-pathology-Immunopharma-
cology-Allergy-lmmunocyte  function,
normal and pathologic-immune com-
plex diseases and other immunologi-
cally induced diseases-Animal models
of human diseases. The journal will
also review, periodically, articles in
basic immunology.

Volume 1, 1972, $35.00*%

*This journal is also available at o
privileged personal subscription rate.
Please write the publisher for details.
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and E. J. Wenham, Eds. M.LT. Press,
Cambridge, Mass., 1971. xvi, 262 pp. $10.

Textbook of Human Genetics. Max
Levitan and Ashley Montagu. Oxford Uni-
versity Press, New York, 1971, xiv, 922
pp., illus. $15.

Theory of Continuous Groups. Charles
Loewner. Notes by Harley Flanders and
Murray H. Protter. M.LT. Press, Cam-
bridge, Mass., 1971. xii, 110 pp., illus.
$12. Mathematicians of Our Time, vol. 1.

Theory of Lattice Dynamics in - the
Harmonic Approximation. A. A. Maradu-
din, E. W. Montroll, G. H. Weiss, and
1. P. Ipatova. Academic Press, New York,
ed. 2, 1971. xvi, 708 pp., illus. $28.50.
Solid State Physics, supplement 3.

Theory of Thermal Neutron Scattering.
The Use of Neutrons for the Investigation
of Condensed Matter. W. Marshall and
S. W. Lovesey. Oxford University Press,
New York, 1971. xxiv, 600 pp., illus.
$38.50. International Series of Mono-
graphs on Physics.

Think Tanks. Paul Dickson. Atheneum,
New York, 1971. xii, 370 pp. $10.

Third Conference on Industrial Car-
bons and Graphite. London, April 1970.
Society of Chemical Industry, London,
1971. viii, 566 pp., illus. $15.

This Side of Yesterday: Extinction or
Utopia. Paul S. Henshaw, Wiley, New
York, 1971. xii, 186 pp., illus. Cloth.
$5.95; paper, $2.95.

Topics in Lipid Chemistry. Vol. 2. F. D.
Gunstone, Ed. Wiley-Interscience, New
York, 1971. x, 314 pp., illus. $19.50.

Transperikardiale Operationen an den
Hauptbronchien und Lungengefiissen. L. K.
Bogusch, A. A. Travin, and J. L. Se-
menenkow. Translated into German from
the Russian edition (Moscow) by Werner
Schmidt. Hippokrates, Stuttgart, 1971.
232 pp., illus.

Treatise on Analytical Chemistry. Part
1, Theory and Practice, vol. 9. I M,
Kolthoff, Philip J. Elving, and Ernest B.
Sandell, Eds. Wiley-Interscience, New
York, 1971. xvi -+ pp. 5385-5938, illus.
$24.95.

The UFAW Handbook on the Care and
Management of Farm Animals. Universi-
ties Federation for Animal Welfare. Wil-
liams and Wilkins, Baltimore, Md., 1971.
X, 284 pp. - plates. $14.50.

Undergraduate Education in the Sci-
ences for Students in Agriculture and Nat-
ural Resources. Summary of Proceedings
of Regional Conferences. Commission on
Education in Agriculture and Natural Re-
sources. National Academy of Sciences,
Washington, D.C., 1971. vi, 170 pp. Paper,
$6.95.

Ventures in Policy Sciences. Concepts
and Applications. Yehezkel Dror. Elsevier,
New York, 1971, xii, 322 pp. $12.50.
Policy Sciences Book Series.

The View from Space. Photographic
Exploration of the Planets. Merton E.
Davies and Bruce C. Murray. Columbia
University Press, New York, 1971. xii,
166 pp. $14.95. ,

Water Resources Law and Policy in the
Soviet Union. Irving K. Fox, Ed. Pub-
lished by the University of Wisconsin
Water Resources Center by the Univer-
sity of Wisconsin Press, Madison, 1971.
viii, 256 pp. $8.50. University of Wiscon-
sin Water Resources Studies, No. 1.

Personnel
Placement

il rosrrrons wanTeD [

Analytical Chemist, Ph.D, 1971, Available im-
mediately. Major: pharmaceutical chemistry.
Minor: radioisotopes methodology. Strength: phys-
ical chemistry, organic chemistry, analytical chem-
istry., Seeks research position or postdoctoral.
Box 434, SCIENCE. X

Biochemical Phar , Ph.D., research ex-
perience in drug interaction and metabolism using
radioisotopic techniques. M.S. in toxicology. De-
sires industrial or academic position, Available
February 1972, Box 435, SCIENCE. X

Biochemist, Ph.D. 1972, Analytical and lipid bio-
chemistry. Experience in mental retardation and
neurobiology related to reproduction. Publica-
tions. Seeking a research position related to
human health. Box 436, SCIENCE. X

Biologist, Ph.D. (Genetics, 1965), 36, broad train-
ing, 10 years of full-time university experience.
Special interest innovative undergraduate educa-
tion. Desires position commensurate with back-
ground and interests. Box 437, SCIENCE. 12/24

Human Population Geneticist for senior position,
Able and willing to teach biometry, genetics, and
so forth, to undergraduates, but requires good
computer facilities. Write for summary, Box 418,
SCIENCE. 12/10

Innovative Science Ph.D., minor business with 20
years’ broad industrial and university manage-
ment experience, seeking new challenge. Would
like to consider university/college presidency or
equivalent with faculty interested in meeting mod-
ern challenge to higher education. Box 419,
SCIENCE. 12/10

Physiologist/Biophysicist, Ph.D., 28, 2 years of
postdoctoral research. Qualified in membrane bio-
physics, mammalian/cellular physiology, neuro-
physiology. Teaching experience. Desires teaching/
research _position, academic/nonacademic. Box
438, SCIENCE, X

Translator: English-Spanish-French (B.S.E.E., B.A.

Psy, Haba). Business, engineering, social sciences,

flat rate: one day/$50/1000 words ppd. Arturo

Aguilar, 16918 Cranbrook, Torrence, Calilfz./?gsolfii
¢

Woman Ecologist, liberal arts background, Stan-
ford Ph.D., 4 years’ teaching experience, funded
research, Teaching areas: ecology, evolution, quan-
titative biology. Box 425, SCIENCE. X

Zoologist, Ph.D. Interest and experience in teach-
ing. Publications, ecology and behavior. Seeks post-
doctoral/permanent position, Box 439, SCIENCI;',(.

UMY _PosrTions orEN (NN

MOLECULAR BIOLOGIST

Postdoctoral position, work utilizing bacterial
genetics, biochemistry and physiology, to study
the control of nucleic acid synthesis in bacteria.
Experience in either genetics biochemistry or
virology helpful. Send résumé to Archie Andrews,
Personnel, Room A6001, University of Michigan
Medical Center, 1405 East Ann, Ann Arbor,
Michigan 48104 -

ELECTRONICS SPECIALIST

Engineering graduate (B.S.) with experience in
mass spectrometry, magnetic resonance spectroms-
etry, and general electronics maintenance work
needed. Duties consist of operation, maintenance,
and repair of spectrometers and related scientific
equipment. Good salary, fringe and educational
benefits, Send résumé to:

St. Louis University

School of Medicine
Department of Biochemistry
1402 South Grand Boulevard
S¢, Louis, Missouri 63104
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