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How Beckman Ultracentrifuges
can save you time.

There are many reasons to own
a Beckman Preparative Ultra-
centrifuge. One of the most
important is that it can help you
get your work done faster.

Superior Acceleration/

Deceleration. Beckman ultra-
centrifuges have a powerful,
efficient electric DC drive that
gets rotors to speed and down
again in a hurry. For pelleting

[w2dt associated with acceler-
ation and deceleration. The
integrator makes such concern
unnecessary: you can save time
by running the rotor to the
highest possible speed. It further
allows you to reproduce band
positions precisely under dif-
ferent run programs. And it saves
calculation time in determining
sedimentation coefficients.

offers by for the industry’s widest
choice: 18 fixed angle, 9 swing-
ing bucket, 3 vertical tube,

and 6 zonal and continuous

flow rotors.

Thick-wall Tubes. Assembling and
filling tubes with tube caps

takes time. Beckman noncol-
lapsing thick-wall polycarbonate
and polyallomer tubes can be
run partially filled without

runs, set the acceleration
rate control to maximum.
You may save as much as 20
minutes per run compared to
drive systems which cannot
accelerate and decelerate
rapidly.

For density gradient
experiments where mixing
might occur, use a lower
acceleration rate setting.
For experiments requiring
even slower starts and stops,
the L-5 Slow Acceleration
Accessory is available.

tube caps. You can easily
save a half hour or more in
loading tubes if no caps are
used.

Beckman also offers
thin-wall tubes in three
different tube materials,
including cellulose nitrate,
plus a wide variety of poly-
carbonate bottles.

For full information on
Beckman Ultracentrifuges,
Rotors, Tubes, and Acces-
sories, ask for Data File
L5-400/174. For a copy of

2t Integrator. This accessory
continuously accumulates the
total centrifugal effect (f«»2dt)
experienced by the sample
during a run. You will find this
particularly valuable when a
substantial part of the run occurs
while the rotor speed («) is
changing—that is, for runs in
which appreciable sedimen-
tation takes place during
acceleration and deceleration

of the rotor. In fact, it is com-
mon practice to program a run
so that the rotor runs at constant
speed most of the time, in order
to minimize the uncertainty in

75,000 rpm Operation. Beckman
offers the Model L5-75 ultra-
centrifuge for the fastest possible
separations. The increase in
rotor speed from 65,000 to
75,000 rpm generates a third
more centrifugal force. With the
Type 75 Ti fixed-angle rotor,
forces in excess of 500,000 g are
available.

Full Line of Rotors. The right rotor
gives you the most desirable
combination of force, volume,
number of tubes, and separation
efficiency—as well as the pre-
ferred rotor material. Beckman

the booklet “Techniques of
Preparative, Zonal, and Contin-
uous Flow Ultracentrifugation?
which contains a wealth of
helpful information, ask for
DS-468. Write Beckman
Instruments, Inc., Spinco
Division, 1117 California Ave.,
Palo Alto, CA 94304.

Techniques of Preparative,
Zonal, and Continuous Flow
Ultracentrifugation

BECKMAN®
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For more than thirty-five centuries all the

glass made was “soft.” Then Corning originated
the hard. borosilicate glass used in PYREX"

ware for your lab and your home.

Corning uses the same glass in the

popular UN-CANDLE" .

Corning also originated the hexagonal base on
cylinders to prevent rolling, the glass shoulder that
protects pouring lips, the LIFETIME RED"

panels that enhance readability, the Teflon*
dripless cylinder, and class A precision borosilicate
cylinders.

PYREX®, UN-CANDLE® and LIFETIME RED® are registered trademarks of Corning
Glass Works. TEFLON® is a registered trademark of the E.I. duPont deNemours & Co. (Inc.)

PYREX

ONLY FROM CORNING

We try diligently to see Edition of the Corning
that you get the total catalog of total value
of Corning’s many S labware, clip this coupon
capabilities in every to your letterhead
5 3 for a free copy.

how we earn your
trust and retain
your business.
‘We know you would
never settle for less
than Total Value
from Comning.

Free Catalog. If you
don't own the 42nd

= ] “At
) & Home" cup.
—J % you'll get
_J this special
PYREX"® “At Home in
the Lab” cup with
the catalog—for cup
only, use the reader
service card in this
magazine.

CORNING

Science Products Division

Building 21-5
Corning Glass Works, Corning, N.Y. 14830
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Laboratory at Tibingen where, in
1869, Friedrich Miescher isolated a
substance he called nuclein, which was
eventually to be identified as DNA. A
few years later, working with poorer fa-
cilities in Basel, Miescher wrote to a
friend, *‘I have looked back longingly
on the fleshpots of the palatial
Tiibingen laboratories.”” [Reproduced
courtesy of the University of Tiibingen
Library in A Century of DNA, re-



POWER PLANT
ENTRAINMENT

A Biological Assessment
Edited by J. R. SCHUBEL
and BARTON C. MARCY, JR.

CONTENTS: The Committee on Entrainment, In-
troduction. J. R. Schubel et al., Thermal Effects
of Entrainment. R. P. Morgan Ill and E. J. Car-
penter, Biocides. B. C. Marcy, Jr. et al., Effects
and Impacts of Physical Stress on Entrained
Organisms. A. D. Beck and The Committee on
Entrainment, Cumulative Effects—A Field Assess-
ment. The Committee on Entrainment, On Select-
ing the Excess Temperature to Minimize the
Entrainment Mortality Rate. The Committee on
Entrainment, Conclusions and Recommenda-
tions. Appendix A: R. E. Ulanowicz and B. Kins-
man, Purgatorio—Two Rather Different Views of
the Same Event. A. Steen, Glossary.

1978, 288 pp., $16.00/£10.40 ISBN: 0-12-631050-5

PEST CONTROL
STRATEGIES

Edited by EDWARD H. SMITH
and DAVID PIMENTEL

FROM THE PREFACE:

Pest Control Strategies is a collection of pa-
pers presented at a symposium held at Cornell
University in June 1977. The symposium and re-
sulting book are unique in having assembled
some of the nation’s leaders in pest control to
discuss various strategies for controlling pests.
The value of this volume rests with the outstand-
ing contributors and diversity of views on prob-
lems of pest control.

SECTION HEADINGS: Introduction. Complexity
of Pest Management. Case Studies of Pest Man-
agement. Obstacles and Incentives.

1978, 342 pp., $16.00/£10.40 ISBN: 0-12-650450-4

WOLF AND MAN

Evolution in Parallel

Edited by ROBERTA L. HALL
and HENRY S. SHARP

A Volume in the
COMMUNICATION AND BEHAVIOR Series

This interdisciplinary book brings together an-
thropologists, psychologists, and zoologists in a
search for parallels between wolves and their
close relatives, and humans and their ancestors.
It explores the learned social behavior and com-
munication systems of the wolf, a social hunting
species, seeking insight into the development of
culture in early man. Its three sections trace par-
allels in culture and behavior, communication
and cognition, and evolutionary systematics. The
book's stress on non-genetic explanations of ani-
mal social behavior provides an alternative frame-
work to sociobiology.

1978, 232 pp., $19.50/£12.65 ISBN: 0-12-319250-1

BIOMOLECULAR
STRUCTURE
AND FUNCTION

Edited by PAUL F. AGRIS

Associate Editors: Richard N. Loeppky
and Brian D. Sykes

Biomolecular Structure and Function provides
a compendium of the most recent research as
well as a preview of the literature in this area
for the next several years. The book, a unique
blend of biophysics, biochemistry and physiol-
0gy, is based on the symposium, “Cellular Func-
tion and Molecular Structure: Biophysical Ap-
proaches to Biological Problems,” held at the
University of Missouri, Columbia, on May 18-20,
1977.
SECTION HEADINGS: Structural Dynamics of
Membranes. Molecular Dynamics and Structure
of Tissues and Whole Cells. The Functional
Architecture of Proteins. Nucleic Acid Structure
and Functional Interactions.

1978, 630 pp., $25.00/£16.25 ISBN: 0-12-043950-6

ATOMS AND
MOLECULES

By MITCHEL WEISSBLUTH

Atoms and Molecules provides a modern, uni-
fied, guantum mechanical treatment of the basic
properties of atoms and molecules and their in-
teractions with external fields. Written at a level
suitable to graduate students and researchers in
physics, chemistry, and engineering, the book
is divided into six principal sections covering:
mathematical background; quantum mechanical
background; one-electron atoms; multielectron
atoms; electromagnetic interactions; and mole-
cules and complexes. Detailed exposition of the
relevant mathematics and quantum mechanics is
included.

1978, 736 pp., $59.560/£38.65 [ISBN: 0-12-744450-5

ELECTRICAL
INTERACTIONS
IN MOLECULAR
BIOPHYSICS

An Introduction
By RAYMOND GABLER

CONTENTS: Biochemistry. Electrostatics. Dipoles
and Dielectric Constants. Dipole Moments of Bio-
logical Macromolecules. Types of Molecular In-
teractions. Van der Waals Forces. Debye-Hlickel
Theory. Water. Experimental Electrical Tech-
niques. Appendix A: Vector Analysis. Appendix
B: Useful Constants and Conversion Factors.

1978, 352 pp., $25.00/£16.25 ISBN: 0-12-271350-8

Send payment with order and save postage plus 50¢ handling charge.

Prices are subject to change without notice.
SCIENCE, VOL. 200



Announcing a New Seven-Volume Treatise...

THE PORPHYRINS

EDITED BY DAVID DOLPHIN

12 MAY 1978

This seven-volume treatise constitutes perhaps the first source of information
on all aspects of porphyrins—including their precursors and degradation
products—which relate to chemistry, biochemistry, and medicine. Comprehen-
sive, critical, and up-to-date, the treatise covers the chemical and biochemical
synthesis of porphyrins, metalloporphyrins, and polypyrroles, as well as their

structure, reactivity, and spectroscopic properties.

VOLUME |/STRUCTURE AND SYNTHESIS, PART A
CONTENTS: R. Bonnett, Nomenclature. D. L. Drabkin,
Selected Landmarks in the History of Porphyrins and
Their Biologically Functional Derivatives. J. B. Kim et al.,
Synthesis of Porphyrins from Monopyrroles. J. B. Paine
Ill, Synthesis of Pyrroles and of Porphyrins via Single-
Step Coupling of Dipyrrolic Intermediates. A. W. John-
son, Synthesis of Porphyrins from 1,19-Dideoxybiladienes
-ac and 1,19-Dideoxybilenes-b. P. S. Clezy and A. H.
Jackson, Synthesis of Porphyrins from Oxobilane Inter-
mediates. R. K. DiNello and C. K. Chang, lsolation and
Modification of Natural Porphyrins. A. H. Jackson, N-
Substituted Porphyrins and Corroles. A. H. Jackson, Aza-
porphyrins. J. W. Buchler, Synthesis and Properties of
Metalloporphyrins. E. W. Baker and S. E. Palmer, Geo-
chemistry of Porphyrins. W. |. White et al., Chromatogra-
phy of Porphyrins and Metalloporphyrins. V. Varadi, et
al., Nonchromatographic Methods of Purification of Por-
phyrins.

1978, 640 pp., $56.00/£36.40; subscription price, $47.50

ISBN: 0-12-220101-9

VOLUME 1I/STRUCTURE AND SYNTHESIS, PARTB
CONTENTS: H. Scheer, Synthesis and Stereochemistry
of Hydroporphyrins. H. Scheer and H. Herloff Inhoffen,
Hydroporphyrins: Reactivity, Spectroscopy, and Hydro-
porphyrin Analogues. D. Mauzerall, The Porphyrinogens.
P. S. Clezy, Oxophlorins (Oxyporphyrins). J.-H. Fuhrhop,
Irreversible Beactions on the Porphyrin Periphery (Ex-
cluding Oxidations, Reductions, and Photochemical Re-
actions). F. R. Hopf and D. G. Whitten. Chemical Trans-
formations Involving Photoexcited Porphyrins and Metal-
loporphyrins. A. Gossauer and J. Engel, Linear Polypyr-
rolic Compounds. J. Subramanian and J.-H. Fuhrhop,
Metal Complexes of Open-Chain Tetrapyrrole Pigments.
H. Brockmann, Jr., Stereochemistry and Absolute Con-
figuration of Chlorophylls and Linear Tetrapyrroles. R.
Grigg, Pyrrolic Macrocycles Other than Porphyrins.

1978, 432 pp., $46.00/£33.00; subscription price, $39.50
ISBN: 0-12-220102-7

VOLUME 11I/PHYSICAL CHEMISTRY, PART A
CONTENTS: M. Gouterman, Electronic Spectra. F. Adar,
Electronic Absorption Spectra of Hemes and Hemopro-
teins. C. Weiss, Optical Spectra of Chlorophylls. J. C.
Sutherland, The Magnetic Optical Activity of Porphyrins.
Barton Holmquist, The Magnetic Optical Activity of Hemo-
proteins. Y. P. Myer and A. Pande, Circular Dichroism
Studies of Hemoproteins and Heme Models. J. O. Alben,
Infrared Spectroscopy of Porphyrins. R. H. Felton and
N.-T. Yu, Resonance Raman Scattering from Metallopor-
phyrins and Hemoproteins. H. Budzikiewicz, Mass Spec-
tra of Porphyrins and Related Compounds. W. R. Scheidt,
Porphyrin Stereochemistry. E. F. Meyer, Jr. and D. L.
Cullen, A Photo Essay of Porphyrins and Related Macro-
cycles. G. W. Canters and J. H. van der Waals, High
Resolution Zeeman Spectroscopy of Metalloporphyrins.
1978, about 500 pp., in preparation

ISBN: 0-12-220103-5

VOLUME IV/PHYSICAL CHEMISTRY, PART B

CONTENTS: T. R. Janson and J. J. Katz, NMR Spectra of
Diamagnetic Porphyrins. G. N. La Mar and F. A. Walker,
NMR of Paramagnetic Porphyrins. J. R. Norris et al.,
ENDOR Spectroscopy of the Chlorophylls and the Photo-

synthetic Light Conversion Apparatus. J. Fajer and M. S.
Davis, ESR of Porphyrin = Cations and Anions. J. H. van
der Waals et al., Electron Spin Resonance of Porphyrin
Excited States. G. Palmer, Electron Paramagnetic Res-
onance of Hemoproteins. W. C. Lin, ESR and Electronic
Structure of Metalloporphyrins. Eckard Munck, Moss-
bauer Spectra of Hemes. J. R. Sams and T. B. Tsin,
Mossbauer Spectroscopy of Iron Porphyrins.

1978, about 500 pp., in preparation

ISBN: 0-12-220104-3

VOLUME V/PHYSICAL CHEMISTRY, PART C
CONTENTS: C. E. Castro, Routes of Electron Transfer.
D. Mauzerall, Electron Transfer Photoreactions of Porphy-
rins. R. H. Felton, Primary Redox Reactions of Metallo-
porphyrins. D. G. Davis, Electrochemistry of Porphyrins.
Q. H. Gibson, The Oxygenation of Hemoglobin. B. R.
James, Interaction of Dioxygen with Metalloporphyrins.
William I. White, Aggregation of Porphyrins and Metallo-
porphyrins. W. A. Svec, The Isolation, Preparation, Char-
acterization, and Estimation of the Chlorophylls and the
Bacteriochlorophylls. J. J. Katz, et al., Chlorophyll Aggre-
gation: Coordination Interactions in Chlorophyll Mono-
mers, Dimers, and Oligomers. F. R. Longo et al., Kinetic
and Mechanistic Studies of Metalloporphyrin Formation.
A. D. Adler et al., Solid State Phenomena in Porphyrins
and Related Materials.

1978, 544 pp., $54.50/£35.40; subscription price, $46.50
ISBN: 0-12-220105-1

VOLUME VI/BIOCHEMISTRY, PART A

CONTENTS: B. Frydman et al., Protoporphyrin: Synthesis
and Biosynthesis of Its Metabolic Intermediates. L. Bogo-
rad, Biosynthesis of Porphyrins. O. 7. G. Jones, Chloro-
phyll Biosynthesis. B. F. Burnham and R. C. Bachmann,
Enzymatic Synthesis of Porphyrins. R. Schmid and A. F.
McDonagh, Formation and Metabolism of Bile Pigments
in Vivo. A. F. McDonagh, Bile Pigments: Bilatrienes and
5.15 Biladienes. A. Bennett and H. W. Siegelman, Bile
Pigments of Plants. D. A. Lightner, Derivatives of Bile
Pigments. A. Gossauer and H. Plieninger, Synthesis and
Characterization of Bile Pigments. H. von Dobeneck, The
Stokvis Reaction. L. Eales, Clinical Chemistry of the
Porphyrins. Z. J. Petryka and R. B. Howe, Historical and
Clinical Aspects of Bile Pigments.

1978, about 775 pp., in preparation

ISBN: 0-12-220106-X

VOLUME VII/BIOCHEMISTRY, PART B

CONTENTS: D. F. Wilson and M. Erecinska, Cytochrome
Oxidase. W. A. Cramer and P. Horton, Cytochrome b
in Energy Transducing Membranes. F. S. Mathews et al.,
The X-ray Crystallographic Structure of Calf Liver Cyto-
chrome bs. S. Ferguson-Miller et al., The Electron Trans-
fer Function of Cytochrome c. R. Timkovich, Cytochrome
c: The Architecture of a Protein-Porphyrin Complex. W. D.
Hewson and L. P. Hager, Peroxidases, Catalases, and
Chloroperoxidase. B. Walker Griffin et al., Cytochrome
P-450: Biophysical Properties and Catalytic Function.
S. Sano, Reconstitution of Hemoproteins. B. M. Hoffman,
Metal Substitution in Hemoglobin and Myoglobin. L. F.
Ten Eyck, Hemoglobin and Myoglobin. R. E. Fenna and
B. W. Matthews, Bacteriochlorophyll Proteins from Green
Photosynthetic Bacteria.

1978, about 500 pp., in preparation

ISBN: 0-12-220107-8

Subscription prices are valid only on orders for the complete set received before publication of the last volume. They are not
valid in the United Kingdom, Australia or New Zealand.

ACADEMIC PRESS, INC.

A Subsidiary of Harcourt Brace Jovanovich, Publishers

111 FIFTH AVENUE, NEW YORK, N.Y. 10003
24-28 OVAL ROAD, LONDON NW1 7DX
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COMBAT|ING THE #1 KILLER

The SCIENCE Report on
Heart Research

Jean L. Marx and Gina Bari Kolata

Cardiovascular diseases — diseases of the heart and blood vessels —are the leading cause of death in this country. They
afflict more than 29 million people and are responsible for almost a million deaths per year in the United States alone. The
American Heart Association estimates that the total economic costs of these diseases in 1978 will be in excess of $28
billion.

Medical scientists would like very much to know the causes of cardiovascular diseases. This knowledge would help
prevent the diseases and reduce the death rate. But the causes are still eluding investigators despite vast expenditures of
time and money.

COMBATING THE #1 KILLER, based on a series of award-winning articles* in SCIENCE Magazine, examines some of the
recent research on cardiovascular diseases, with special emphasis on progress being made in understanding the biological
mechanisms underlying the diseases.

Through interviews with the leading researchers in the health professions, Marx and Kolata, investigated the current
efforts now being made to deal with the epidemiology of heart disease, its diagnosis, its relationship to an individual’s
life-style and age, the most promising present and projected treatment strategies, the biochemical and clinical research in
progress, and the ethical problems which may confound the results of any research which involves human patients.

COMBATING THE #1 KILLER — valuable precisely because its main focus is on key research currently in progress.
COMBATING THE #1 KILLER — a direct, unbiased report with information for all investigators in the field, scientists
generally, makers of public policy, and the general public at large. :

ORDER YOUR COPY NOW—and investigate the details that you ought to know about heart diseage and the steps you could
take to prevent it.

____ Casebound $17.00
____ Paperbound $ 7.50

AAAS Members 10% discount

Send your name and address to
American Association for the Advancement of Science
Department B-1
1815 Massachusetts Avenue, NW
Washington, DC 20008

*American Heart Association Blakeslee Award for series of nine articles in SCIENCE on cardiovascular diseases.

)




Brinkmann’s got it all together
to make separations easier.:

We're the people who first introduced TLC in the
United States. Today, our name is synonymous with
virtually every popular separation technique, including
column chromatography, electrophoresis, isoelectric
focusing, and of course thin layer chromatography.

For each separation procedure, Brinkmann offers
a complete line of equipment, chemicals and acces-
sories. We can supply everything for your separation
needs, from the entire system to any of its components.

If you're working with any of these separation
techniques, why not order all your materials from the
same, single, dependable source?

For more information on the systems (and acces-
sories) shown, just write: Brinkmann Instruments, Inc.,
Cantiague Road, Westbury, N.Y. 11590. In Canada:
Brinkmann Instruments (Canada) Ltd.

CC-HPLC

iy For Column Chromatography and High Pres-
& ¢ sure Liquid Chromatography, Brinkmann
Y has one of the most extensive
selections of pre-packed columns,
apparatus and sorbents in a
variety of types and particle size
distributions.
CC: Choose from 3 sizes of pre-
_ packed Lobar™ columns filled

TLIEF

Brinkmann TLE Single and Double Chambers let you per-
form the entire range of electrophoretic separations,
both analytical and preparative. The Double Cham-
ber handles separations as large as 20 x 40cm,
or as small as a microscope slide, with out-
standing resolution and reproducibility. For
Isoelectric Focusing, carrier ampholytes are
available in one general and eight individual
pH ranges encompassing pH 2-11. A com-
bination electrode permits direct pH readings.

Circle No. 37 on Readers’ Service Card

EBrinkman

Lobar™ and Hibar™ are trademarks of EM Laboratories, Inc.

-~ with silica gel 60. An injector
stand is available that fits all three columns and
incorporates an injection port, pump and column
connection.

HPLC: Brinkmann's High Pressure Liquid Chro-
matography line features pre-packed stainless steel
Hibar™ columns, available in 11 types, including adsorption,
reverse phase, polar and weak polar phases.

Circle No. 35 on Readers’ Service Card

TLC

A complete line of high quality pre-coated glass plates,
aluminum and plastic backed sheets in a wide variety of
sizes, as well as loose sorbents. Also the apparatus to
help perform the separation, including developing tanks,
streaking devices, applicators and spot collectors.
Circle No. 36 on Readers’ Service Card




Now you can have it both ways!

The dynamic rangeyouneeqio @
keep the majorpeaksonscale

(20 0D fullscale)

B he sensiity youneed
’¥ to detect minorcomponents

(0005 0Dful scale)

Pharmacia Dual Path Monitor UV-2

has a unique flow cell with two optical path-lengths for new versatility in UV-monitoring.

@ Monitor absorbance quantitatively up to
20 OD units full scale with a sensitivity
of 0.005 OD units full scale at the same
time, in the same run.

@ Monitor at 254 nm and/or 280 nm with
two completely independent measuring
systems.

The Dual Path Monitor UV-2 has all the
other features you expect of a high per-
formance monitor: stability, cold room
operation convenience and compact de-
sign. For less-demanding applications you
can choose the Pharmacia Single Path
Monitor UV-1 with a choice of 3 mm or
10 mm flow cell and operation at 254 nm
or 280 nm.

Find out more about the practical advantages of column monitoring with the UV-2 and
UV-1 Monitors. Ask about the Pharmacia Recorders too.

Pharmacia Fine Chemicals
Division of Pharmacia, Inc.
Piscataway, New Jersey 08854
Phone (201) 469-1222

Pharmacia
Fine Chemicals

590 Circle No. 33 on Readers’ Service Card
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[REEZE-DRY)

#FEVERSC

CATCH IT!

IN THE NEW LABCONCO FREEZE DRY CATALOG.

You won’t be able to take your eyes off the
new Labconco Freeze Dry Apparatus
catalog. It contains 48 color pages of de-
tailed information about Labconco’s ex-
panded line of freeze dryers, specialized ap-
paratus, accessories and glassware.

Our worldwide dealer network is as close
as your telephone. These capable men and

women provide fast service and information
for all Labconco laboratory equipment.

For fast relief of Freeze Dry Fever, ask your
laboratory supply dealer, call (816) 363-6330
for personal selection assistance, or write
for our free Freeze Dry Apparatus catalog:
Labconco Corporation, 8811 Prospect, Kan-
sas City, MO 64132.

Circle No. 8 on Readers’ Service” Card
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For your research

ARA-A
ADENINE-9-3-D-ARABINOFURANOSIDE
(Adenine Arabinoside)

A 5762 Free Base 100 mg $
Crystalline 1g
59

ARA-ATP

ADENINE-9-3-D-ARABINOFURANOSIDE
5'-TRIPHOSPHATE (Adenine Arabinoside
5’-Triphosphate)
A 6642 Sodium img $
5 mg
25 mg

ARA-C
CYTOSINE-1-B-D-ARABINOFURANOSIDE
5ytosim’.- Arabinoside; Arabinocytidine)
C 2135 Free Base (pfs) 100mg $
Crystalline 1g
10g¢g

100mg $
1g
10g

C 3631 Hydrochloride (pfs)

‘ ARA-U
URACIL-1-3-D-ARABINOFURANOSIDE
(Uracil Arabinoside)

U 8001 Free Base (pfs) 10mg $
Crystalline 50 mg
250 mg

4.90
38.50
148.00

16.50
54.00
228.00

2.90
22.50
175.00

2.90
22.50
175.00

2.40
7.00
24.00

2, 2-ANHYDRO-1- (B-D-ARABINOFURANOSYL)

URACIL (3-D-0%,2’-Cyclouridine)

A 1761 Free Base 100mg $
Crystalline ; g
g9

5.256
28.50
105.00

*
Sigma

High Purity |
ARABINO NUCLEIC ACID ANALOGS

A 5392 Free Acid img $ 3.20
Crystalline 10 mg 17.50

100 mg 105.00

A 5517 Ammonium img $ 210
10 mg 8.30

100mg  65.00

C 3514 Free Acid 10mg $ 3.75
Crystalline 25 mg 6.50
250 mg 28.00

C 3639 Sodium 2mg $ 8.00
5 mg 14.00

25mg  54.00

100mg  187.00

A 8268 Acetate (pfs) 25mg $ 3.70
Contains approx. 0.5 Mol 100 mg 8.25
MeOH/Mol 250 mg 16.50
Formerly Product C 2134 1g 45.00 |

A 8393 Hydrochloride (pfs) 210mg $ 2.10 |
Crystalline 1 4.40
Formerly Product C 3261 59

ARA-AMP

ADENINE-9-3-D-ARABINOFURANOSIDE
5-MONOPHOSPHATE (Adenine Arabinoside
5'-Monophosphate)

ARA-CMP

CYTOSINE-1-3-D- -ARABINOFURANOSIDE
5-MONOPHOSPHATE (Cytosine Arabinoside
5’-Monophosphate)

ARA-CTP
CYTOSINE-1 -ﬁ-D-ARABINOFURANOSIDE
5°-TRIPHOSPHATE (Cytosine Arabinoside
5’-Triphosphate)

2,2-ANHYDRO-1-(3-D-ARABINOFURANOSYL)
CYTOSINE (8-D-02,2’-Cyclocytidine)

18.00 |

2,2’-ANHYDRO-1-(5'-0-TRITYL-3-D-ARABINOFURANOSYL) URACIL

(ﬁ -D-02,[5°-0-Trityl] Cyclouridine)
A 2011 Free Base

10mg $ 3.60

2/78

25mg $ 7.20

100 mg $ 20.00 500 mg $ 60.00

ORDER DIRECT

TELEPHONE COLLECT @

from ANYWHERE in the WORLD

==

It a ﬂ[eaxiwze Doing Business With SW/

] M / \CHEMICAL COMPANY

The Research Laboratories of

For Orders: Station to Station, 314-771-5750
{Including Saturday and Sunday until 1 P.M.)

For any other reason: 314-771.5765
— —

Most orders will be shipped within hours
TWX {Teletype) Day or Night:
COLLECT 910-761-0593
TELEGRAM: SIGMACHEM, Saint Louis, Missouri

P.O. BOX 14508 - SAINT LOUIS, MISSOURI 63178 U.S.A.

MANUFACTURERS OF THE FINEST BIOCHEMICALS AVAILABLE

Distributed through:
SIGMA LONDON Chem. Co. Ltd. * Norbiton Station Yard, Kingston-upon-Thames, Surrey, KT2 7BH, England
Telephone: 01-549-3171 (Reverse Charges)

SIGMA Chemie GmbH MUNCHEN « D-8014 Neubiberg, Isarstrasse 14, W. Germany

Telephone: 089/60 70 03 (Reverse Charges)
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The same NEW Universal!

Always up to date.

Every Zeiss Universal Microscope, whether made
twenty years ago or yesterday or tomorrow, will always
accept and perform perfectly with the latest accessories for
qualitative and quantitative microscopy. Try this with any
other brand of microscope and you'll appreciate the value
of Zeiss design and Zeiss optics. Because they've always
been so good, there’'s never been a need for a major
design change.

All accessories for all disciplines.

MEDICINE... BIOLOGY...CHEMISTRY...
MICROELECTRONICS. .. METALLOGRAPHY...

or any other discipline, you'll find accessories for your
every need: photomicrography, cinematography and TV,
photometry, quantitative stereometric image analysis, or
anything else.

All ways the best.

Whatever microscope techniques or combination
oftechniques you employ, the Zeiss Universal assures you
of consistently superb images. And there is no microscope
that lets you switch so easily from any one technique to any
other, either in reflected or transmitted light.

For complete details, write or call today.

Nationwide service.

Carl Zeiss, Inc., 444 5th Avenue, New York, N.Y. 10018 (212)730-4400. Branches in: Atlanta, Boston, Chicago, Columbus, Houston,

1957 Universal
with 1978 Accessories

Los Angeles, San Francisco, Washington, D.C. In Canada: 45 Valleybrook Drive, Don Mills, Ont., M3B 2S6. Or call (416)449-4660.

THE GREAT NAME IN OPTICS

WEST GERMANY

1978 Universal
with same Accessories




TemPak-A NEW
TO TEMPERATURE

ACCURACY AND FLEXIBILITY THROUGH

TemPak—the first true system concept in digital ther-
mometry. It's Fluke’s low-price, off-the-shelf answer to most
R&D, industrial production and lab temperature measure-
ment needs.

Including RTD and thermocouple thermometers, the
system has options for limits, min/max memory, delta read-
ings and analog/digital outputs. Plus accessory modules
for multiple points and alarms, for thermocouple thermo-
meter calibration, and arechargeable battery pack. Wrapped
up in simple and rugged packages that let you build your
own cost-effective system.

TemPak starts with your choice: RTD or Ther-
mocouple Thermometers

At the heart of TemPak are two stand-alone precision
digital thermometers—with microprocessor power for near
perfect linearization, memory and access to new functions.

The RTD model (2180A) accepts six common RTD
types (without plu?-in cards) and reads outto 0.01°over the
most-used part of the range. With an exclusive 0 to 1000
ohm adjustable range for checking and calibrating RTDs.

The Thermocouple model (2190A) comes standard
as a multitype instrument offering the choice of either JKTCR
or JKERS thermocouples. Linearization is so precise that
conformity to NBS curves is better than 0.1° F.

Both models have pushbutton selection of °C/°F, and,

P B Y e B
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in the Fluke tradition, are the most accurate and stable in-
struments available.

Exclusive options

The “006” option simply plugs in the front panel of both
thermometer models, providing thumbwheels for one limit
setting, memory for recording high and low readings, plus
a delta reading mode so you can observe only variations
around one temperature setpoint. All three functions work
together if you need them, to save time and money.

The “002” option provides both an analog output for
recording and a digital output in three formats—RS232,
parallel ASCII, and current loop.

Accessory modules for custom system needs

Add more inputs to your 2180A or 2190A thermometer
with either the Y2000 RTD Multi-Point Selector or Y2001
Thermocouple Multi-Point Selector. Both give you 10 in-
puts of two different types. For more than 10, simply add
additional modules.

For more than one limit, the Y2002 Alarms Output
has four independent comparators for limits setting and
control, with indicators and relays (latching or non-latching)
for each.

Buy the economical Y2009 Rechargeable Battery
Pack and make remote or on-site temperature measure-



SYSTEM APPROACH
MEASUREMENT.

pP-CONTROL AND MODULAR PACKAGING.

TemPak system compatibility and prices

Option 006
$195

Option 002
$195

(All U.S. prices.)

ments, free from power line noise.

If you already have thermocouple thermometers at
work in your facility, you'll find the Y2003 Thermocouple
Thermometer Calibrator to be a very useful module. This
wide-range, high-resolution module works with the 2190A
to calibrate analog or digital thermometers that use any
one of seven different thermocouple types. And, it includes
rechargeable batteries for portability.

You can even precisely calibrate and check linearity
of your chart recording thermometer. Save both time and
money by doing your own calibration, and enjoy a higher
level of confidence and reliability in your existing processes
and systems. The only accurate and portable thermometer
calibrator available. Exclusive from Fluke.

Mix and match, stack and latch. All rack and panel
adaptable. Plus, all 2180A and 2190A accessories “daisy
chain” together through a common accessory bus for quick
and clean electrical add-on capability.

For literature or an applications specialist's visit, CALL (800) 426-
0361, TOLL FREE. Or, write: John Fluke Mfg. Co., Inc., P.O. Box 43210,
Mountiake Terrace, WA 98043. In Europe, contact: Fluke (Nederland)
B.V., P.O. Box 5053, Tilburg, The Netherlands. Tel.: (013) 673973. Telex:

52237.
FLUKE
3305-8004
For Literature Circle Reader Service No. 85.
For Demonstration Circle Reader Service No. 86.

®



Coming May 26

Project Hope

Physicians have at their command a continually improving understanding of many facets of human
bioclogy. New diagnostic techniques, including powerful instrumentation, have become available.
Progress has been especially marked in freatment and in research bearing on mental diseases. But
costs of new procedures are substantial, and this has combined with increased demands for care
to raise sharply the nation’s expenditures for health maintenance. Politicians, physicians, and lay
people have been drawn toward examination of today’s medicine.

On May 26, 1978 Science will devote an entire issue to these areas of concern. Thirty of the country’s
foremost authorities will discuss the implications of the quality of medical care, the development
and regulation of new medicines, and the recent advances in instrumentation. They will look at the
need for and concern about national health insurance and the issues surrounding the autonomy of
the medical profession in today’s society.

26 May—HEALTH MAINTENANCE ISSUE—vital reading for both the providers and the recipients of
health care today.

Among the distinguished contributing authors are:
David A. Hamburg, President, Institute of Medicine, National Academy of Sciences.
Carleton B. Chapman, President, The Commonwealth Fund
Howard S. Frazier, Director, Center for the Analysis of Health Practices, Harvard University
Howard S. Hiatt, Dean, Harvard School of Public Health
Jeremiah A. Barondess, American College of Physicians
Franz J. Ingelfinger, Editor Emeritus, New England Journal of Medicine
Harold M. Schoolman, Deputy Director, Research and Education, National Library of Medicine
Jack D. Barchas, Nancy Pritzker Laboratory of Behavioral Neurochemistry, Stanford University,
School of Medicine
Beverly Winikoff, Assistant Director for Health Sciences, The Rockefeller Foundation

Prepublication copies of the Health Maintenance Issue are available for $2.00 each.
Bulk order prices available upon request.

Send orders to
AAAS, Health Maintenance Issue, 1515 Massachusetts Avenue NW, Washington, D.C. 20005
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Biophot's
extremely stable
research stand
makes it ideal for
photomicrography
with Nikon HFM
Microflex.

The Nikon Biophot
gives you everything
you could ask for

in a research
microscope.

Plus some of what
you’ve hoped for.

12 MAY 1978

To create a medical and biological re-
search microscope as advanced as the
Nikon Biophot, Nikon started right from
the basics. Even the glass of its optics
is new. The chrome-free CF glass,
developed by Nikon, results in maxi-
mum reduction of chromatic error.

The new Nikon CF glass, along
with Nikon’s Integrated Coatings, sig-
nificantly reduces internal reflection and
glare, and advances the state-of-the-
art of lens design.

The result: you get the sharpest,
clearest images you have ever seen,
plus enhanced image resolution, con-
trast, striking detail, and field flatness
from edge to edge, even with an ultra-
wide field.

~ Nikon Biophdt objectives have a
parfocal distance of 45mm, with objec-
tives down to a magnification lower than
2x. The brilliant 100-watt tungsten-halo-
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gen Koehler illumination system is
uniformly bright, easier than ever to
operate.

With all of this technological ad-
vancement, the Biophot is a human-
engineered instrument of remarkable
versatility, with a complete range of
accessories to extend its applications,
and complete photomicrographic capa-
bility for a broad range of film formats
from 35mm to Polaroid.®

For more information, contact
Nikon Inc., Instrument Division, Ehren-
reich Photo-Optical Industries, Inc., 623
Stewart Ave., Garden City, N.Y. 11530;
(516) 222-0200.

Look to Nikon
= LT P EW
Blicken Sie auf Nikon
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The Computer for the Professional

No matter what kind of professional you are, the System
8813 will make you more productive in your profession. Use
it to do scientific, engineering, or financial analysis, to edit
reports and proposals, or to collect data in the laboratory.

Reliable hardware and sophisticated software make this
system a useful tool. A powerful BASIC interpreter allows
you to solve sophisticated problems quickly. Scientific
features built into BASIC include trig, inverse trig, exp,
log, hyperbolic, and gamma functions, multi-dimensioned
arrays, maximum and minimum value in an array, array

functions, string arrays, and more. An easy-to-use text
editor allows you to write and update programs, reports,
lists, schedules, and letters conveniently. A complete
assembler lets you write and debug machine language
programs, such as controllers and drivers, and connect
them into BASIC.

Complete systems (without printer) start at less than $4000.
(Prices and specifications subject to change without notice.)

See the System 8813 at your local computer store or contact
us at 460 Ward Dr., Santa Barbara, CA 93111, (805) 967-0468.

PolyMorphic
Systems



Get ultraspeed performance at
superspeed cost with the new

Sorvall RC-5B centrifuge system.

The Sorvall RC-5B Super-
speed Refrigerated Centrifuge
sets a new standard for range of
applications. With the 12 rotors
designed for it—including
highly efficient vertical
rotors*—it constitutes a versa-
tile system that can do many
jobs, such as density gradient

studies, previously handled

Iﬂ:

only by more costly ultracentri-
fuges. A graphic example of the
ultraspeed capabilities of the
RC-5B with a vertical rotor is the
comparison shown here, of
separations achieved for a cow-
pea mosaic virus preparation.
The RC-5B has a built-in
Automatic Rate Controller to
provide soft starts and stops.

=X

D

The electronics also includes
automatic temperature, speed
and time control. Sorvall Gyro
Action Direct Drive requires
only ‘“‘eye balancing” of tube
contents. Other features
include easy programming,
““fail-safe’” control system and
the unique ‘‘Noisuppressor’
sound-damping system. And
DuPont’'s 5-year warranty on
refrigeration components is
unmatched in the industry. A
complete line of tubes, bottles
and adaptors is available for the
RC-5B.

/ Separation of Cowpea Mosaic \
Virus Particles (Yellow Strain)

Superspeed Centrifuge (RC-5B)
Vertical Rotor (SV-288)
Timer Setting: 4 Hours

_  Speed: 20,000 pm

0.50.D.

Absorbance at 280 nm

Top Bottom

Uitracentrifuge (OTD-65)
Swinging Bucket Rotor (AH-627)
Timer Setting: 5 Hours

Speed: 27,000 rpm

Top Bottom

Rate-zonal separations using 1-ml sample volumes,
1040% sucrose gradients (33 ml) at 4°C.

K Peaks at 95S and 115S. /

For more information on
the Sorvall RC-5B system, write
to DuPont Company, Room
36323, Wilmington, DE

19898. +U.S. Patent 3,998,383

With Sorvall Centrifuges the spin times are changing.

Sorvall Gentrifuges

12 MAY 1978

Circle No. 54 on Readers’ Service Card



" From
¥ tissue fo
homogenate
in 30
seconds!

For homogenization, disper-
sion, defibration and
emulsification, nothing
works quite like a Poly-
tron. Utilizing the Willems
“High Frequency Principle’’,
the Polytron combines ultra-
sonic energy with mechanical
shearing action to homogenize
virtually any type of tissue . . .
small organs, soft bones, muscle,
cartilage, even an entire mouse.
Because of its unique shear-
ing effect, the Polytron outperforms
any blender, mixer or similar homogenizer,
and requires only 30-60 seconds to do
what other instruments do in 15 minutes or
more. This rapid action is an important advan-
tage when working with heat-sensitive
biological materials.

The Polytron system offers a wide
selection of models, generators and speeds to
provide ideal conditions for homogenization as
dictated by type of material, experimental
conditions and desired end result. For an
informative brochure, write: Polytron Division,
Brinkmann Instruments, Cantiague Road,
Westbury, N.Y. 11590. In Canada: 50 Galaxy
Boulevard, Rexdale (Toronto), Ont.

Brinkmann
Polytron’
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LETTERS
Tenure Review

I welcome Ernst Mayr’s editorial (24
March, p. 1294) advocating periodic re-
view of tenure at our academic institu-
tions. However, the main appeal of his
proposal rests not so much with the dis-
patching of the ‘‘drones,”” as he calls
them (most of whom are harmless souls
fulfilling humble academic tasks any-
way), but with the dispatching of those
inflamed, highly vocal, pestilential earth-
shakers that make our academic lives ut-
terly miserable by spasmodically con-
vulsing what would otherwise be a su-
premely calm, serene, tranquil, and plac-
id academic world. I list below some
such cursed people together with what
would surely have been the departmental
vote, and the action the administration
did in fact take.

Vote of Action by
Name depart- adminis-
ment tration
Pythagoras Against  Exile
Socrates Against  Poisoning
Christ, Jesus Against  Crucifixion
Alighieri, Dante Against  Exile
Savonarola,
Girolamo Against  Incineration
Bruno, Giordano Against  Incineration
Galilei, Galileo Against  House arrest

Marx, Karl
Freud, Sigmund

Against  Exile
Against  Exile

CESARE EMILIANI
Department of Geology,
University of Miami,
Miami, Florida 33124

Mayr’s comments on tenure require a
prompt response. They appear to offer a
sensible and easily implemented solution
to the problem posed by incompetent but
tenured faculty. Unfortunately, how-
ever, while Mayr tries to preserve some
of the protection afforded by tenure, his
proposal needs to be vigorously resisted,
for it would more probably lead to an un-
dermining of tenure without necessarily
bringing the benefits he seeks.

The major benefit conferred by tenure
is the freedom of faculty members to
study, discuss, and explore without fear
views and topics that may be highly un-
popular or controversial. Most scientists
pursue careers that are models of con-
formity and caution, but some may wish
to be more advernturous. Some areas of
research can raise strong passions: ob-
serve, for example, the debates over re-
combinant DNA and sociobiology. If sci-
entists in these areas were subject to re-
newable contracts (even if termed *‘ten-
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ure”’), it is safe to predict that, for many,
caution would increase as the renewal
date approached, and topics that may
seem of major scientific interest would
be neglected.

There is another serious objection to
the proposal for periodic tenure reviews.
Mayr suggests that the initial review
come from a department committee. One
might expect that this will often lead to
leniency on the part of the reviewers in
the hope of similar treatment when their
own tenure comes up for review. Alter-
natively, the review might well provide
an excellent opportunity to get rid of an
abrasive colleague, and this same hazard
exists if the review were instead to be
undertaken by the chairperson. Indeed,
extensive experience with procedures
devised by the American Association of
University Professors has shown that a
major proportion of the threats to faculty
members come from other faculty mem-
bers and from department heads and
deans who once were (or still are) faculty
members. The apparently attractive idea
of tenure review bristles with problems
of implementation that are at least as ob-
jectionable as those it is designed to
handle.

It is not only on the frontiers of re-
search that feelings become inflamed and
faculty positions are threatened. Some of
us hope that more university scientists
will become engaged in what Ravetz has
termed ‘‘critical science’’ (/). This in-
volvement in current issues does not
need to be partisan but can be in the di-
rection of elucidating complex technical
issues to a broader public in order to fos-
ter an informed debate. Here again,
these scientists need the protection of
tenure, for, it is clear, those employed in
industrial and government laboratories
do not have the freedom to engage in
these issues unless they are generally on
the side of their sponsors. University sci-
ence departments will probably provide
virtually the only source of independent
comment, and university scientists will
not be able to play a responsible role if
their jobs are in jeopardy. Again, this is
not some hypothetical possibility: as
‘“critical science’’ has developed in the
United States, government and industri-
al scientists have been conspicuous by
their silence or their scarcity. . . .

M. W. FRIEDLANDER
Department of Physics,
Washington University,
St. Louis, Missouri 63130

References

1. J. R. Ravetz, Scientific Knowledge and Its So-
cial Problems (Oxford Univ. Press, New York,
1971).

Interested in

ORIGINS?

Consider an

Alternative!

Keep abreast of new developments in the
creation movement by subscribing to the
Creation Research Society Quarterly.
The following recent research articles in
the journal offer important new insights
into the problem of origins:

® Post-Fire Regrowth in Relation to
Ecology and Origins

® The Use and Abuse of Astronomy in
Dating

® Another Theory of Gravitation

o A Creation Model for Natural Pro-
cesses

® Amino Acid Racemization in Marine
Sediments

® Bristlecone Pines and Tree-Ring Dating
® The Precision of Nuclear Decay Rates

® On Methods of Teaching Origins: A
Progress Report

® Phylogenetic Development of Adipose
Tissue

e Galaxy Clustersand the Mass Anomaly
® Radiohalos in Coalified Wood
® Fossil Zones

® Which Animals do Predators Really
Eat?

® Probability and Missing Transitional
Forms

If you are interested in alternative
solutions to the problem of origins, the
Creation Research Society invites you to
subscribe to the CRS quarterly — over
200 pages per year of large format
journal — $13.00/year ($14.00 foreign).
Checks only, please. Send to Subscrip-
tion secretary, CRS,2717 Cranbrook
Road, Ann Arbor, MI 48104. For more
information write CRS, 27117 Langside
Ave., Canyon Country, CA 91351.
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Trouble-free temperature control
from the leader in liquid systems.

When temperature control is criti-
cal, Neslab baths and circulators,
immersion coolers and refriger-
ated recirculating heat exchangers
are the answer. For precision,
reliability, ease of operation and
economy, no other laboratory
liquid systems can match Neslab’s
price/performance standards.

The state
of the art in
constant
temperature baths.

Three major technical advances
have made Neslab’s constant
temperature baths and circulators
the most advanced available —
with temperature ranges of + 250
down to —100°C.

Multi-point sensing probes
virtually eliminate temperature
overshoot and lag. A proportional
IC controller provides unmatched
short term control without long
term instability or drift. And the
new variable flow circulating
pump will run continuously for
years in a wide range of tempera-
tures, bath fluids and viscosity
conditions.

12 MAY 1978

Tap water cooling
is a turn-off.

A tap water cooling system with a
4 gpm flow rate wastes 2,000,000
gallons of water per year— if
you can get that much. It also
creates problems with plumbing,
waste water disposal, unstable
pressures, temperature variations
and corrosion. All of which can cost
money and cause down-time.
Neslab’s Coolflow Recircu-
lating Coolers are a beautiful alter-
native. They are quiet, compact
and extremely reliable. One to
4 gpmmodels range in price froma
surprisingly low $965 to $1220.
Which means the Coolflow can
easily pay for itself within a year.

Say goodbye
to a couple
of troublemakers.

If you use LNz (liquid nitrogen) or

COz (dry ice) as coolants, you
know how expensive they are.
And how difficult to handle and
store.

What you may not know is
that Neslab’s CryoCool Refrigera-
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tion Units can do the same job.
Better. More efficiently. With
virtually no bother. And at far less
cost.

CryoCool units are so efficient
and reliable, they often pay for
themselves in a matter of months.
And they are designed to run con-
stantly for years with little

attention/.‘

Whrite for our new catalogs on con-
stant temperature baths and circu-
lators, immersion coolers, and
refrigevated recirculating heat ex-
changers. Feel free to call if you
need technical assistance with an
applications problem.

NIESLA)E

NESLAB INSTRUMENTS, INC.
871 Islington St.
Portsmouth, N.H., U.S.A. 03801
Telephone (603) 436-9444
Telex: 940 830.
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A HISTORY OF
TECHNOLOGY

Volumes VI and VII:
The Twentieth Century

¢.1900—c. 1950: Parts | and Il
Edited by TREVOR I. WILLIAMS

Vol. VI: Part I

August1978 $39.50
720 pp.; 200line drawings & halftones
Vol. VII: Part I

August1978 $47.5
860 pp.; 200line drawings & halftones
Two-volume set $82.00

PRIMARY METABOLISM

A Mechanistic Approach
J. STAUNTON
(Oxford Chemistry Series)

July 1978 $16.50

184 pp.; reaction schemes

SECONDARY

METABOLISM

J. MANN

(Oxford Chemistry Series)
June1978 304 pp.

LECTURES ON
NONLINEAR-
DIFFERENTIAL-
EQUATION MODELS

IN BIOLOGY
J.D. MURRAY
1978 386 pp.; figs.; frontis.

MATHEMATICAL

COSMOLOGY

PETER T. LANDSBERG and DAVID A.
EVANS

1978  320pp.;figs.; tables

MECHANICS AND
MOTION

L. MACKINNON

(Oxford Physics Series)

1978 176 pp.; text figs.

$24.50

$24.50

$15.95

cloth $14.95
paper $ 7.95

THE PROPERTIES OF

NUCLEI
G.A.JONES

(Oxford Physics Series)
1978 220 pp.; figs.

PRINCIPLES AND
APPLICATIONS OF
FERROELECTRICS
AND RELATED

MATERIALS
M. E. LINES and A.M. GLASS

(The International Series of Monographs
on Physics)

1977 694 pp.; figs.; tables

$13.75

$49.50

Prices and publication dates
are subject to change.

OXFORD UNIVERSITY PRESS

200 Madison Avenue
New York, New York 10016
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able and with less red tape than the annu-
al establishment of committees to review
and hold hearings on 10 percent of the
faculty. For instance, this category of
“‘incompetent and thoroughly lazy’” fac-
ulty (How large is it really? Has it recent-
ly increased? In absolute or in relative
terms?) could be quite easily dealt with if
universities were to split faculty remun-
eration into two subsets. The first, based
upon rank and seniority, would be de-
fined by the job, would reflect tenure, and
would be immutable. The second portion
of the remuneration would be awarded
on the basis of a scheme that evaluates
factors such as teaching, research, and
service to the university. The level of the
secondary reward would reflect all the
considerations usually applied in salary
decisions, including the value of the em-
ployee in the national marketplace. The
scheme could also incorporate negative
increments of the merit fraction of re-
muneration.

Such an approach would divide the
“risk.”” Universities would be assured
that only part of their resources could
ever be locked into “‘inadequate’” facul-
ty, while maverick faculty would remain
assured of a minimum level of security,
allowing them to take stands on issues
likely to provoke retribution. Those
funds made available by the negative in-
crements could indeed be used for the
employment of promising new faculty.

All that would be needed to implement
such an administrative scheme is the
willingness to make tough decisions. But
that is already needed today, not just at
the time of hiring and when initial recom-

| mendation for promotion is made, but

when salary increments are awarded and
when space and ‘‘research support’” are
allocated. Faculty inadequacy often re-
flects administrative inadequacy on one
or another level. Abrogating tenure is
unlikely to solve that problem.

CARL GANS
Division of Biological Sciences,
University of Michigan,
Ann Arbor 48109

Mayr makes an excellent point: not
the abolition of tenure but a system of
tenure review is required in our institu-
tions of higher learning (and by exten-
sion, all educational institutions). But
the program he proposes is not quite ten-
ure review so much as a series of 5- to
10-year contracts for faculty members.
At the University of Delaware we have
instituted a system of true tenure review
at somewhat shorter intervals than those
proposed. All tenured associate profes-
sors must be reviewed by a faculty com-
mittee appointed by the department

chairperson every 3 to 5 years; all full
professors must be reviewed every 5 to 7
years.

This system, in operation since 1972,
has had excellent results so far, mainly
because it does not emphasize the search
for incompetence but rather the positive
aspect of providing useful comments and
constructive criticism to faculty mem-
bers from their peers. Peer pressure, we
have found, is perhaps the single most
effective means of getting faculty mem-
bers who have somehow grown stale in
their teaching or slow in their research to
renew themselves and make fresh contri-
butions to the university, their profes-
sion, and above all their students. Of
course, the occasional recalcitrant or
hopeless case does turn up, and more
forceful measures have to be employed
(the review system does make allowance
for incompetence proceedings to be initi-
ated, when necessary). But to date, no
charges have been brought for dismissal,
and everyone has a healthier sense of the
true meaning of tenure. Still more posi-
tively, several associate professors have
found that the peer review system can
lead to serious consideration for promo-
tion, an outcome actually planned for by
the framers of the review system.

Tenure reviews, like all evaluations,
do take time. But I can think of few more
useful committee assignments for faculty
members than this one which, when
taken in the right way, can go a long way
to promote everyone’s best interests.

Jay L. HALl0
Office of the Provost, University of
Delaware, Newark 19711

Some of the letters tend to obscure the
basic issue of my editorial. What I de-
plored was that tenure had drifted away
from its original justification of pro-
tecting academic freedom to take on the
meaning of a job security device, includ-
ing the security of the incompetent. The
opponents of tenure review claim—and
this may well be completely true for cer-
tain institutions—that one cannot sepa-
rate the two. For many, possibly most,
institutions this is not true. Not only the
letter from Halio, but personal experi-
ences, prove that the two can be sepa-
rated in most cases. I once worked for a
“‘moral tenure only’ institution, and in
more than 20 years, only one staff mem-
ber was dismissed, for a complete failure
to perform his duties.

The critics of tenure review like to re-
fer to it as the ‘‘abolition of tenure.”’
This is most misleading. Taking a few
rotten apples out of the barrel helps to
preserve the quality of the remaining
ones. In fact, it strengthens the major ob-
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The one-cent protein assay!

Bio-Rad adds microassay to standard protein
assay; both replace the Lowry.

Our dye-binding protein as-
say has already become ex-
tremely popular because (a) it
uses just one reagent and (b) it
usually takes only 5 minutes to
perform. The Lowry assay, on
the other hand, requires 2 re-
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agents and typically 30-40 min-
utes to perform.

Now Bio-Rad has added a
microassay procedure (1 to 20
ug protein) to complement our
standard protein assay (20 to
140 pg protein). The cost per de-
termination for the microassay
is just a hair over one (1.S. cent.
(2,250 microassays for $29.50).

Circle No. 69 on Readers’ Service Card

Based on the differential color
change of a dye in response to
various concentrations of pro-
tein', the Bio-Rad protein assay
has two other advantages over
the Lowry. It's free from inter-
ferences from no less than 28
substances that interfere with
the Lowry and it's not subject to
the Lowry's critical timing.

For more details on this
simple replacement for the
Lowry assay, contact:

L AR Ladorazonies

2200 Wright Avenue

Richmond, CA 94804

Phone (415) 234-4130

Also in: Rockville Centre, N.Y.;
Mississauga, Ontario; London;
Milan; Munich; Sao Paulo; Vienna.
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Our Sample
Injector.

its the
standard.

When we introduced the Rheodyne
Model 7120 Syringe Loading Sample
Injector in early 1976, we knew it was
a good product.

Now, we suspect, it might be a great
product. According to the best educated
guesseswe can make, it's the best selling
sample injector around by a factor of
three to one. Why?

Because it doesthe job well, because
we keep improving it, because we give
you good delivery, because we give you
good service.

Technically the Model 7120 gives you
maximum versatility in HPLC sample
injection. You load the sample by syringe
through a built-in needle port. For
maximum precision use conventional
loop filling or partial loop filling withonly
0.5 ul sample loss. Removable sample
loops are available from 10ulto2 ml. The
valve will withstand 7000 psi operating
pressure. And at $490, there's simply
no better price/performance value on
the market.

Over the years, the product gets
better. With thousands in the field, it's
more reliable. It's easier to turn too. And
if you need parts or new valves, we can
give you same day service.

If you want us to repair or rework the
valve, we'll usually have it on the way
back to you within 24 hours.

More information

Our technical bulletin tells the whole
story. For your copy, please address
Rheodyne, Inc., 2809 Tenth St., Berkeley,
CA 94710. Phone (415) 548-5374.
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RHEODYNE

THE LC CONNECTION COMPANY
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jective of tenure, the protection of aca-
demic freedom. It is axiomatic in our
American thinking that no system should
be without its checks and balances. This
is the major virtue of tenure review.

Let me say at once that I fully agree
with Friedlander that **the apparently at-
tractive idea of tenure review bristles
with problems of implementation,’" but
so would any of the methods proposed
by the opponents. Imagine what turmoil
it would cause if a faculty committee had
to vote annually on half the salary of
each colleague by evaluating ‘“‘factors
such as teaching. research. and service
to the university."" as proposed by Gans.
who continues. "*“The scheme could also
incorporate negative increments of the
merit fraction of remuneration.’”

It is clear that the method of imple-
mentation of tenure review is of crucial
importance. Any authoritarian proce-
dure would be fatal. The principle of
checks and balances would have to be
scrupulously adhered to. This means. for
instance, that the committee might have
to be composed in part of members elect-
ed by their colleagues (not the chairman)
and in part of members appointed by a
dean (or other higher administrative offi-
cer). There would have to be an appro-
priate appeals procedure. and so forth.
Needless to say. existing watchdog com-
mittees (the American Association of
University Professors. the Civil Liberties
Union) would continue to be available in
the case of a miscarriage of a tenure re-
view.

Discussion of the tenure problem with
scores of colleagues from many types of
institutions has made it very evident to
me that different institutions will require
different review systems. Obviously.
there is no single perfect system. and the
faculty of each university will have to de-
cide which particular system would be
most suitable for them. Tenure review
procedures are actually already in opera-
tion at various institutions. and—if [ am
correctly informed—have worked rea-
sonably well. One would like to hear
more from such institutions.

Several colleagues have pointed out to
me that the precipitous granting of ten-
ure during the 1950°s and 1960's is re-
sponsible for much of our problem and
that much trouble could be avoided in
the future if one were to return to the
more deliberate system of the 1930°s and
a more careful review of the record
before full tenure and full professor-
ship is granted. Zelby is entirely right
when saying that the future incompe-
tence of an appointee could often have
been predicted if higher standards had
been employed by the committee which

originally recommended tenure. Indeed,
tightening up the procedure of tenure
granting might go a long way toward
making the cry for tenure review less ur-
gent. In this I also agree with Schwartz.
However. I find no evidence for his
claim that the academic tenure system
does not differ from what is **practiced in
industry to cover similar problems.™" Ac-
tually. the firing of unproductivc or un-
successful managers is a daily practice in
most industries.

Those who oppose tenure review think
that there are adequate procedures avail-
able to get rid of the failures: **The thor-
oughly lazy or incompetent can be dis-
missed for cause: just be sure that you
have the evidence.”” says Schwartz.
Gans likewise claims “*Administrative al-
ternatives [for the dismissal of in-
competent professors] have always been
available and with less red tape than the
annual  establishment of commit-
tees. . . .”" Unfortunately. this is wishful
thinking. Even with overwhelming evi-
dence. skillful lawyers can cause so
much trouble and disrupt academic life
to such an extent that I know of several
cases where the university or college
found it cheaper to pension the delin-
quent professor at full salary than to go
through the court battles.

As far as Emiliani’s letter is con-
cerned. he seems to have better access
to historical sources than I. 1 admit
frankly that I was unaware that Jesus
Christ had tenure at an academic institu-
tion and that Socrates lost job and life on
the recommendation of a tenure review
committee! Emiliani’s sense of values
seems to be different from mine, because
for me the endeavor to uphold academic
integrity is not a suitable subject for
jokes.

The problem before us is clearly one of
finding the lesser of two evils. Tenure re-
view is not perfect, but a tenure system
so rigid that it unfailingly protects the
thoroughly incompetent is even worse.
The opponents of tenure review have so
far failed to come up with a better alter-
native. As the abuses of tenure get
worse. and this is what seems to have
been happening in recent decades. the
pressures of the outside world (for in-
stance. the parents paying ever higher
tuition fees) will rise to abolish tenure al-
together. This threat can be blunted only
if the academic community has the cour-
age and integrity to institute its own re-
forms. I am convinced that the current
laissez-faire attitude and shirking of re-
sponsibility cannot go on forever.

ERNST MAYR
Aguassiz Museum, Harvard University,
Cambridge, Massachusetts 02138
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Conventional methods of concentrating
macromolecules from biological extractions
or separations are often a time-consuming
problem, especially with dilute solutions.
Samples may be contaminated, inactivated,
or partially lost. And working with small
samples is difficult.

The ISCO Model 1750 Electrophoretic
Sample Concentrator offers you a new way
to concentrate macromolecules. It’s fast,
convenient, inexpensive, non-disruptive,
and adaptable to a wide variety of samples.

The Model 1750 will handle 1 to 10 ml
samples, normally produces 50-fold concen-
trations in 90 minutes or less, and allows
quick and easy recovery of concentrates. It
uses N0 pumps or gases — samples are con-
centrated by a combination of electrophore-
sis and filtration.

The instrument is suitable for concentra-
ting proteins, nucleic acids, certain whole
cells and fragments, or any other water
soluble macromolecule larger than 3500
MW and having electrophoretic mobility.
During concentration, samples may also be
separated from non-ionic media such as
polyacrylamide gels or sugar solutions from
density gradients.

Setup time is minimal and four or more
samples can be concentrated simultaneous-
ly. Cleaning is simple, too —a quick rinse
with deionized water is all that’s necessary.

Learn more about the versatile Model
1750 Electrophoretic Sample Concentrator
and other ISCO instruments. Send for your
copy of our catalog today: Instrumentation
Specialties Company, P.O. Box 5347,
Lincoln, Nebraska 68505. Or dial direct, toll
free (800) 228-4250 (continental U.S.A.
except Nebraska).

Instruments with a difference
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Churning throughout the earth’s atmosphere are
substances that could change the climate of tomorrow.
One way in which scientists the world over try to
anticipate the possible effects of these substances is via
mathematical modeling. That’s the approach we've
been taking here at the General Motors Research
Laboratories.

Our scientists started with one of the most com-
plex atmospheric representations in existence: the
radiative-convective model developed at Princeton Uni-
versity. They then reformulated it to include airborne
particles.

Among the early uses of this new tool was an
attempt to correlate an ice buildup in the Far North in
1971 with a reported
jump in particle abun-
dance. Just prior to the
= e jump, four volcanoes had
0.5 | SR Canite erupted in this region.
Calculations with the
model indicated that the
particle increase could in-
-1 deed have lowered tem-
perature, thus delaying
the spring melt and has-
tening the fall freeze (see
-15 graph).

In other experi-
ments, we studied over
30 parameters . . . gas
concentrations, albedos
(reflectivities of the earth’s surfaces), cloud and particle
abundances, Rayleigh scattering coefficients. The goal
has been to understand global temperature response to
changes in O,, CO,, particles, and the chloro-
fluoromethanes.

0

AVERAGE TEMPERATURE CHANGE (°C)

0 1 2 3 4
RELATIVE PARTICLE ABUNDANCE

GM SURFACE ALBEDO MODEL

i

So far, our findings lead to these main conclusions:

® Surface albedo exerts the most influence on global
temperature change. Next in importance are
Rayleigh scattering, humidity of the lower tropo-
sphere, and CO,,.

® Atmospheric particles work against the tempera-
ture increase attributed to CO, (the greenhouse
effect).

Global temperature modeling: One of the many ways
we're helping to explain, and maintain, this planet Earth.

Global
temperature...
looking
toward 200L1.

ﬁ:’m“ "= s

m General Motors

Research Laboratories

Warren, Michigan 48090
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Employment Opportunities for Scientists

Universities are in the midst of a prolonged era of adjustment to changed
circumstances. During the 1960’s they enjoyed growing enrollments, and
increased budgets, but they are now experiencing financial pressures and
they note that demographic factors guarantee smaller student bodies during
the next decade. At the same time job opportunities are changing for their
students.

The contrast between the past and the present is especially painful for
some science departments. Following Sputnik, enrollments increased, large
numbers of graduate fellowships were made available, research grants were
readily forthcoming, and teaching loads were diminished. These factors
combined to create a large number of openings for tenured faculty. New
Ph.D. granting programs were established at many schools. A principal ac-
tivity of science departments was to train an ever-increasing crop of Ph.D.’s
to become professors at universities. A prevalent expectation was that rapid
expansion of research budgets and faculties would go on indefinitely. But,
as has been observed in many other instances, fast exponential growth al-
ways comes to an end and often a painful one.

The graduate fellowships were first to go. They vanished soon after some
space engineers became unemployed and one of them was photographed
driving a taxi. About that time enrollments began to level off. In the inter-
vening years, research grants have become more difficult to obtain and there
has been a tendency to increase teaching loads. In consequence, only a
relatively small number of tenured positions are now open. For example,
last year chemistry departments granted more than 1500 Ph.D. degrees. At
the same time, less than 300 tenured places became available. About 100
suitable positions occurred in government. Some of the Ph.D.’s obtained
postdoctoral fellowships, but that is only a temporary expedient. If holders
of advanced degrees are to find employment, a large fraction of them must
be hired by business and industry.

In some respects opportunities in industry are more limited than at the
universities; in other respects there is more choice. A few of the companies
maintain excellent fundamental research programs. The limited number of
scientists so engaged have access to the best of new research equipment.
However, only a small fraction of scientists entering industrial employment
can expect to conduct the kind of research that they performed at universi-
ties. Instead they must engage in activities for which their training has not
been ideal, such as applied research, engineering, and management.

In view of the changed job opportunities for their graduates, science de-
partments may find it desirable to offer alternatives to their present curricu-
la. Personnel officers in industry whom I have interviewed are very com-
plimentary about the quality of graduates with respect to training in science.
However, they find the young people to be ignorant about business. Most of
the graduates are also deficient in communication skills. For scientists,
some training in engineering would be useful. A measure of its value is given
by the disparate starting salaries of B.S. chemists and chemical engineers.
Beginning engineers receive about 30 percent more (a total of $1500 per
month) and their advancement to high positions in the companies is more
probable.

At one time many professors in the physical sciences at leading universi-
ties were consultants to industry. They obtained support for their research
and often for graduate students. They were in a position to place their stu-
dents in jobs. When large-scale government grants became available, indus-
try largely withdrew its support and there was less interaction with acade-
mia. The present and prospective circumstances seem to call for a resump-
tion of closer ties. That is not to say that the universities should become sub-
servient. However, unless faculties are somewhat responsive to their stu-
dents’ needs, the young people are likely to vote with their feet.

—PHiLIP H. ABELSON
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Until now, wed
been mistaking access to
processing for access
to answers.

Problem: It takes

more than a desktop
processor to organize
output into its simplest,
most usable form.

A personal computer can
shave timeshare expenses, but
do nothing about trimming the
fat off alphanumeric answers.
You can give up the power of a
mainframe without the promise
of more intelligent, instantly
visible data.

Solution: Tektronix’
4051. The one desktop
unit that shapes
information into usable
graphics.

Tektronix
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From interfaces and firmware to hard
copy units, data storage devices,
printers, plotters, graphic tablets and
proven software, Tektronix provides
plug-in capability to customize the
4051 to your special needs.

A graphics answer is the most
concise of all possible solu-
tions. The 4051 can eliminate
the hand-plotting and mental
gymnastics that users of alpha-
numeric-only systems take for
granted. It lets you instantly
unscramble data and inter-
actively experiment with graphs,
charts, maps and models. With
exceptional simplicity. With
almost the speed of thought.
You command up to
32K of off-line processing
power. With a graphically
beefed-up BASIC language.
With complete editing and ver-
satile graphic-oriented software.
You can tackle big pro-
grams on-line in any language,
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and generate graphic reports —
all at your own pace.
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Mathematics &
Statistics
The Four Color Problem

Thomas L. Saaty, Paul C. Kainen

This is the first book published that provides not only a
contemporary account of the Four-Color Problem of
map coloring, but also examines the recently developed
solution to this famous mathematical conjecture.

SBN 07 054382 8 224pp 1977 $22.00

The General Linear Model

Raymond L. Horton

Written to provide a clear understanding of the
commonality underlying all analysis of variance and
regression analysis procedures, and an understanding
of general linear model procedures, the basic goal of
this book is to show that a wide variety of popular
techniques or designs of experiments are all examples
of a general linear model

SBN 07 030418 1 274pp

Modern Methods inPartial
Differential Equations

Martin Schechter
SBN 07 055193 6

Information Theory With
New Applications

Silviu Guiagu
SBN 07 025109 6

1978 $24.50

1977 $28.50

246pp

439pp 1977 $34.00

Physics & Chemistry

From the International Series in Pure and
Applied Physics:

Group Theory and General
Relativity

M. Carmeli

This highly topical treatise contains not only an
extensive discussion of the theory of general relativity
from the point of view of gauge fields, but also brings
together, in one volume, many scattered original works
on the use of group theory in general relativity theory.

SBN 07 009986 3 391pp 1977 $29.00

Phase Transitions in Solids

C.N.R. Rao, K.J. Rao

Providing a unified picture of the wide area of phase
transitions, this book covers basic theory, structural
aspects and material properties. Case studies of several
systems illustrate how phase transitions are analysed in
real situations. The important literature references are
cited, and results from various techniques discussed.

SBN 07 051185 3 329pp 1978 $34.50

1221 Avenue of the Americas, New York, New York 10020, U.S.A.

All prices are approximate. These titles are available through your usual ‘
supplier, your local McGraw-Hill representative/company, or Lenore

@och, Room 3046-55, McGraw-Hill International Book Company,
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Creation and Annihilation
Operators

John Avery
SBN 07 002504 5

Raman Spectroscopy

D.A. Long
SBN 07 038675 7

A Guide toFeynman
Diagrams in the
Many-Body Problem 2/E

Richard D. Mattuck
SBN 07 040954 4

Life Sciences

Electron Microscopy in
Human Medicine

A Series in 11 Volumes
Editor: Dr J.V. Johannessen

Volume 1: Instrumentation and Techniques

This 11-volume series is the first published attempt to
cover all aspects of the broad subject of Electron
Microscopy. Volume 1 serves as a basic introduction to
the techniques used in ultrastructural human pathology.
It stresses those areas in which the inexperienced may
encounter problems.

SBN 07 032501 4

_JU/K McGraw-Hill
A

,.p International

5 ' Book Company

221pp 1977 $23.00

284pp 1977 $29.50

429pp 1976 $19.50

344pp Aug. 1978 $48.00

Volume 2: Cellular Pathobiology

This volume covers the general morphology and
function of cell and tissues as well as the reaction
patterns following injury. It should serve as a basis tor
the rest of the volumes. It includes a comprehensive
treatise on metabolic and storage diseases, linking the
basic aspects with clinical disease. Micrographs show
the use of the electron microscope for the diagnosis of
diseases.

SBN 07 032502 2 272pp Feb. 1978 $39.50

Lahelled Antibodies in
Biology and Medicine

Aurel Feteanu

This monograph is the first to examine in depth each of
the four methods of antibody labelling — fluorochrome
(the immunofluorescent method) radioactive isotopes,
ferritine, and enzymes — which have extraordinary
significance in the fight against epidemic diseases.

SBN 07 020643 0 411pp 1977 $39.50
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INGUBATORS

economical automatic C0, tabletops

dCTP[a-*P]

1000-3000Ci1/mmol

Synthesized completely by enzymatic
procedures for:
Nick translating DNA for hybridization studies’;
Labeling the 3’ end of DNA for sequencing,
using bacteriophage T4-induced
DNA polymerase2
Deoxycytidine 5’ triphosphate, tetra (triethyl-
ammonium) salt, [«-32P]- 1000-3000Ci/mmol
Ethanol:water, 1:1, shipped in dry ice.
NEG-013H 500uCi  1mCi

1. Mackey, et al., Biochemistry 16, 4478-4483 (1977)
2. Soeda et al., PNAS 75, 162-166 (1978)

Model 305711° Model 352101°

6.1 cu ft ... mechanically-convected or
water-jacketed . . . 0 to 209%CO0: . . . digital
readouf . . . to 60C ==0.2C . .. 96% RH

Why buy more incubator than you need? Hotpack com-
bines tabletop economy with built-in, solid-state Mini-
Mode CO. controls. Digital set and constant display in
bright red .55” digits. Automatic 2-stage CO. recovery.
Standard inner glass doors. All stainless steel construc-
tion. Heated outer door and self-decontamination standard

Prepared monthly: Call or write for current
schedule. Send for new Nucleotides Brochure.
Not for use in humans or clinical diagnosis.

@ New England Nuclear

549 Albany Street, Boston, Mass. 02118

Call toll-free: 800-225-1572

(In Massachusetts and International: 617-482-9595)
NEN Chemicals GmbH, Dreieich, W. Germany; NEN Canada Ltd., Lachine, Quebec
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f.o.b

R Phila.. Pa

HOTPACK CORPORATION (215) 333-1700—WATS 800-523-3608
STREET, PHILADELPHIA, PA

COTTMAN AVENUE AT MELROSE 19135

Circle No. 100 on Readers’ Service Card

e A -

A Photomicrograph of a Newt Triturus
Viridescens taken with the new Olympus
Series BH System Microscope and automa-
tic camera, Model PM-10-A.

Olympus, the company that set the stan-
dards in microscopy, salutes the men and
women who set the standards in laboratory
research. It is our responsibility to back up
their research with the finest instruments, in
hopes of making their work easier and extend-
ing their vision into areas never before
reached.

With the new Olympus Series BH System
Microscope, we've done just that. It incorpo-
rates ail of the most modem design concepts
into one microscope. Others have included
some of these advances, none have ever in-
cluded them all. Until the Olympus Series BH
System Microscope. Focusing is simpler. The
Olympus Series BH System Microscope fea-
tures planetary gear focusing with a 40mm
coarse and fine focusing range and a pre-
focusing lever to prevent contact between ob-
jective and specimen. We’ve conquered bulb

centration and contact problems. The il-
luminator bulb is precentered, bulb and sock-
et are made as one unit.

Electrical maintenance is no longer a prob-
lem. The transformer and all electrical com-
ponents are mounted on the easily removable
base plate. Specially coated prisms double
light transmission and the light collecting sys-
tem in the base allows Koehler type illumina-
tion from 4x to 100x objectives without
changing condensers or adding condenser
lenses. Depending upon your requirements,
accessories for Brightfield, Darkfield,
Photomicrography, Fluorescent Light,
Polarized Light, Phase Contrast, and Differ-
ential Interference Contrast (Nomarski Sys-
tem) for transmitted and reflected light are
available.

The unique modular design of the Olympus
Series BH System Microscope enables the
user to easily adapt the instrument to a virtu-
ally limitless variety of functions.

The Olympus Series BH System Micro-
scope is not just a better microscope than you
have seen before, it will stay better longer. It
is made with space age components that make
it virtually maintenance free, which makes
the Olympus Series BH System Microscope
more economical to buy. And fo Keep.

The Olympus Series BH System Micro-
scope is a remarkable instrument. We'd like
to give you a demonstration right in your own
lab.

Write: Olympus Corporation of America,

4 Nevada Drive, New Hyde Park, N.Y. 11040.

OLYMPUS, TH

= STANDARD.

OLYMPUS

In Canada: W. Carsen Co., Lid., Ontario.
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Save on Calculators

TEXAS THE FRANKLIN INSTITUTE PRESS

INSTRUMENTS Plgl(:.( 213;6.619103

SOLAR ENERGY SERIES: Solar Collector Design,
Solar Cooling, Thermal Storage, Wind Energy, Biocon-
version: Fuels from Biomass, High Temperature Ther-
mal Energy Storage, Winds and Wind System Perform-
ance

I ol BN R CLINICAL SERIES: Viral Hepatitis: Etiology, Epi-

e i i i o demiology, Pathogenesis and Prevention, Modern Anes-
thesia in Dentistry Vos. I and II, Neoplasm Immunity:
Solid Tumor Therapy

JOURNALS: Cancer Therapy Abstracts, Carcinogene-
SPECIALS sis Abstracts, Powder Metallurgy Science and Technol-
Tan ogy, Nutrition and Cancer: An International Journal,
Bulletin of Magnetic Resonance, Powder Metallurgy
Science and Technology

Model
1159
PC 100A
1158

ns?
Programmer
SR51-2

topics from the
EASTERN ANALYTICAL SYMPOSIUM, 1977

OLYMPIC SALES COMPANY. INC.
216 South Oxford Ave. - P.0. Box 74545

Los Angeles, CA 80004 - (213) 381-3911 - Telex 67-3477
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New Enzymes For ICLLM 2
MOIECUIar BiOIogy B ... tomorrow’s designs today !

New product research at P-L Biochemicals has resulted
in these often requested items to support your efforts
in Molecular Biology.

0918 DNA Polymerase
(T,-infected E. coli)
20,000 units/mg, 70% pure . ...100 units.. . . . $45.00

0919 DNA, Nuclease Digested, Assay
Reagent, Mung Bean Nuclease
Treated!CT-DNA . ... . S5t e S iials . ... .. $16.00
Gratis with 0918

0734 Polynucleotide Kinase
(T4-infected E. coli), 80% pure

“NucleastSffea ie e . . ... 100 units . . . . $72.00
0880 RNA Ligase (T,-infected E. coli)
“RINase Free” ....... 05 o ui 100 units . . . . $60.00

0870 DNA Ligase (T,-infected E. coli)
Suitable for Recombining DNA . 100 units . . . .$50.00

0S QH" @S OF” QuU” QI

| Hellma—the largest assortment of highest
0912 NUCLEASE, MUNG BEAN e
Single-Stfand specific ......... 5000 units . . . $45.00 precision glass and quartz cells.
i Standard - Flow-through - Constant-temperature

These products must be shipped cold. Insulated container and Anaerobic - Special Designs

refrigerant charge — $6.00. May require air freight shipment. Also available—ULTRAVIOLET LIGHT SOURCES
Deuterium Lamps - Mercury Vapor Lamps

excelence ] lin biochemistry Hollow Cathode Lamps - Power Supplies

< )PLbiochemicaisinc. | ATIELLMA- tie

1037 \NEST MCKINLEY AVENUE, MILWAUKEE, \NIS. 53205 Borough Hall Station

® Call (414) 347-7442  Telex 26881 CELLS, NG, ] st Nawvok it

Circle No. 130 on Readers' Service Card

Circle No. & on Readers’ Service Card



Tekmars

BIG GUNS
Now Have 50/
More Power

To reduce particle size in liquid, you can’t find a more efficient
device than Tekmar’s SD-45.

A virtually unlimited number of solids can be reduced, shredded,
dispersed, emulsified, or homogenized . . . in a liquid medium . . .
with the SD-45’s high-turbulance/impact-shear/mechanically-in-
duced, high-frequency principle.

And now, with 50% more
power, the SD-45 performs
even more efficiently and
faster.

For tissue homogenization, cell
disruption and general use in
the biological laboratory use
Tekmar’s SDT, better known
as the Tissumizer.

Other options on all Super Dispax models include interchangeable
generators, glass flow-thru apparatus, speed controllers, etc.

Call us Collect for prices and specifications or use the Reader
Service Number.

Tekmar Company‘

P.0. Box 37202 « Cincinnati, Ohio 45222 * Phone: 513/761-0633 * Telex: 21-4221
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Excavation of the Abri Pataud, H. L. Movius,
Jr., Ed., 27 May 1977, 969

The Expanding Earth, S. W. Carey, 13 May
1977, 778

Exploratory Data Analysis, J. W. Tukey, 14
Apt. 1978, 195

Extinction Is Forever, G. T. Prance and T. S.
Elias, Eds., 5 May 1978, 527

Face-to-Face Interaction, S. Duncan, Jr., and
D. W. Fiske, 18 Nov. 1977, 723

Family Formation Patterns and Health, A. R.
Omran and C. C. Staiidley, Eds., 23 Sept.
1977, 1273

Fate and Effects of Petroleum Hydrocarbons
in Marine Ecosystems and Organisms, D.
A. Wolfe, Ed., 9 Dec. 1977, 1030

The First Three Minutes, S. Weinberg, 19
Aug. 1977, 752

The Fluvial System, S. A. Schumm, 28 Apr.
1978, 424 ,

The Food Crisis in Prehistory, M. N. Cohen,
10 Feb. 1978, 676

Food Production and Consumption, A. N.
Duckham, J. G. W. Jones, and E. H. Rob-
erts, Eds., 30 Sept. 1977, 1354 ]

Fos(.;;l Algae, E. Fligel, Ed., 9 Sept. 1977,
1072

Frog Neurobiology, R. Llinds and W. Precht,
Eds., 21 Apr. 1978, 305

From Neuron to Brain, S. W. Kuffler and J.
G. Nicholls, 25 Nov. 1977, 815

The Gamesman, M. Maccoby, 2 Dec. 1977,
920

Gamma-Ray Astronomy, E. L. Chupp, 8 July
1977, 151 ‘

Gene Activity in Early Development, ed. 2, E.
H. Davidson, 2 Sept. 1977, 978

The Generation of Antibody Diversity, A. J.
Cunningham, Ed., 29 July 1977, 450

Generation of Basaltic Magma, H. S. Yoder,
Jr., 5 Aug. 1977, 554

Genencs of Human Cancer,J.J. Mulvﬂull R.
W. Miller, and J. F. Fraumeni, Jr., Eds., 6
Jan. 1978, 60

The Genus Epilobium (Onagraceae) in Aus-
tralasia, P. H. Raven and T. E. Raven, 1
July 1977, 45

Geographic Variation, Speciation, and
Clines, J. A. Endler, 24 Mar. 1978, 1329

The Geology of Mars, T. A. Mutch, R. E. Ar-
vidson, J. W. Head 111, K. L. Jones, and R.
S. Saunders, S Aug. 1977, 554

Granivorous Birds in Ecosystems, J. Pinowski
and S. C. Kendeigh, Eds., 14 Apr. 1978,
195

Grasshoppers and Locusts, vol. 2, B. Uva-
rov, 23 Dec. 1977, 1247

Harpers Ferry Armory and the New Tech-
nology, M. R. Smith, 24 June 1977, 1432

The Healers, J. Duffy, 20 May 1977, 864

High-Resolution Laser Spectroscopy, K. Shi-
moda, Ed., 27 May 1977, 973

A History of Scientific Endeavour in South
Africa, A. C. Brown, Ed., 5 May 1978,
526

History of Twentieth Century Physics, C.
Weiner, Ed., 3 Feb. 1978, 525

Hormone Action in the Whole Life of Plants,
K. V. Thimann, 24 Feb. 1978, 874

How Animals Communicate, T. A. Sebeok,
Ed., 10 Mar. 1978, 1058

Human Hemoglobins, H. F. Bunn, B. G. For-
get, and H. M. Ranney, Eds., 10 Mar. 1978,
1062
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Human Sleep and Its Disorders, W. B. Men-
delson, J. C. Gullin, and R. J. Wyatt, 24
Mar. 1978, 1332

In at the Beginnings, P. M. Morse, 13 May
1977, 776

Incompatibility in Angiosperms, D. de Net-
tancourt, 27 Jan. 1978, 417

Influenza, P. Selby, Ed., 1 July 1977, 43

Influenza, C. H. Stuart-Harris and G. C.
Schild, 1 July 1977, 43

Insect Development, P. A. Lawrence, Ed., 13
May 1977, 772

Intelligence in Ape and Man, D. Premack, 13
May 1977, 755

International Cell Biology, 1976-1977, B. R.
Brinkley and K. R. Porter, Eds., 24 Mar.
1978, 1330

Isotopic Studies of Heterogeneous Catalysis,
A. Ozaki, 10 Feb. 1978, 677

Kalahari Hunter-Gatherers, R. B. Lee and 1.
DeVore, Eds., 13 May 1977, 761

The Kind of Motion We Call Heat, S. G.
Brush, 13 May 1977, 783

Language Learning by a Chimpanzee, D. M.
Rumbaugh, Ed., 13 May 1977, 755

Language, Memory, and Thought, J. R. An-
derson, 2 Dec. 1977, 922

The Langurs of Abu, S. B. Hrdy, 3 Feb. 1978,
527

Lipid Metabolism in Mammals, F. Snyder,
Ed., 7 Apr. 1978, 42

Liquid Crystals, S. Chandrasekhar, 20 Jan.
1978, 289

Lymphocyte Differentiation, Recognition,
and Regulation, D. H. Katz, 3 Feb. 1978,
526

Major Patterns in Vertebrate Evolution, M.
K. Hecht, P. C. Goody, and B. M. Hecht,
Eds., 31 Mar. 1978, 1428

The Making of Geology, R. Porter, 13 Jan.
1978, 166

Man Discovers the Galaxies, R. Berendzen,
R. Hart, and D. Seeley, 17 Feb. 1978, 763

Marine Pollutant Transfer, H. L. Windom
and R. A. Duce, 28 Oct. 1977, 392

Mathematical Bioeconomics, C. W. Clark, 3
June 1977, 1082

The Mathematical Papers of Isaac Newton,
vol. 7, D. T. Whiteside, Ed., 20 May 1977,
864

The Measures of Man, E. Giles and J. S.
Friedlaender, Eds., 29 July 1977, 450

The Mechanisms of Mineralization in the In-
vertebrates and Plants, N. Watabe and K.
M. Wilbur, Eds., 17 June 1977, 1311

Men and Women of the Corporation, R. M.
Kanter, 2 Dec. 1977, 920

The Mentally Retarded and Society, M. J. Be-
gab and S. A. Richardson, Eds., 10 June
1977, 1192

Metabolic Compartmentation and Neuro-
transmission, S. Berl, D. D. Clarke, and D.
Schneider, Eds., 8 July 1977, 152

Metallurgical Remains of Ancient China, N.
Barnard and S. Tamotsu, 19 Aug. 1977, 753

Methodologies of Hypnosis, P. W. Sheehan
and C. W. Perry, 11 Nov. 1977, 600

A Minor Miracle, M. Lomask, 13 May 1977,
750 i

The Modern Rise of Population, T.
McKeown, 12 Aug. 1977, 652

Molecular Anthropology, M. Goodman, R. E.
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Tashian, and J. H. Tashian, Eds., 21 Oct.
1977, 286

Molecular Mechanisms of Protein Biosyn-
thesis, H. Weissbach and S. Pestka, Eds.,
21 Apr. 1978, 305

The Moon—A New Appraisal from Space
Missions and Laboratory Analyses, 21 Oct.
1977, 286

Morphology and Biology of Reptiles, A. d’A.
Bellairs and C. B. Cox, Eds., 20 May 1977,
866

Mortality Patterns in National Populations,
S. H. Preston, 10 Mar. 1978, 1059

Native American Astronomy, A. F. Aveni,
Ed., 17 Mar. 1978, 1197

Nature’s Economy, D. Worster, 5 May 1978,
526

Nekton, Yu. G. Aleyev, 10 Feb. 1978, 678

Neural Principles in Vision, F. Zettler and R.
Weiler, Eds., 1 July 1977, 43

Neuroregulators and Psychiatric Disorders,
E. Usdin, D. A. Hamburg, and J. D. Bar-
chas, Eds., 13 Jan. 1978, 168

New Directions in Attribution Research, vol.
1, J. H. Harvey, W. J. Ickes, and R. F.
Kidd, Eds., 13 May 1977, 765

Nutrition and the Brain, vols. 1 and 2, R. J.
Wurtman and J. J. Wurtman, Eds., 21 Oct.
1977, 287

Ontogeny and Phylogeny, S. J. Gould, 17
Mar. 1978, 1194

Optics of the Atmosphere, E. J. McCartney,
3 June 1977, 1084

Organismic Evolution, V. Grant, 23 Sept.
1977, 1272

The Origin and Early Evolution of Animals,
E. D. Hanson, 16 Dec. 1977, 1146

The Origins of Maya Civilization, R. E. W.
Adams, Ed., 17 Feb. 1978, 761

Patterns of Evolution as Illustrated by the
Fossil Record, A. Hallam, Ed., 6 Jan. 1978,
58

Peptides in Neurobiology, H. Gainer, Ed., 23
Dec. 1977, 1247

Perceiving, Acting, and Knowing, R. Shaw
and J. Bransford, Eds., 10 Mar. 1978, 1060

Personality at the Crossroads, D. Magnusson
and N. S. Endler, Eds., 24 Feb. 1978, 872

Perspectives on the Development of Memory
and Cognition, R. V. Kalil, Jr., and J. W.
Hagen, Eds., 17 Mar. 1978, 1198

Perspectives on the Emergence of Scientific
Disciplines, G. Lemaine, R. MacLeod, M.
Mulkay, and P. Weingart, Eds., 17 Mar.
1978, 1196

The Physicists, D. J. Kevles, 3 Feb. 1978, 524

Physics of Ap-Stars, W. W. Weiss, H. Jenk-
ner, and H. J. Woods, Eds., 13 May 1977,
777

Planetary Satellites, J. A. Burns, Ed., 16
Dec. 1977, 1147

Plant Disease, vol. 1, J. G. Horsfall and E. B.
Cowling, Eds., 20 Jan. 1978, 289

Plasma Physics, H. Wilhelmsson, Ed., 15
July 1977, 248

Playing God, J. Goodfield, 16 Dec. 1977, 1144

The Political Economy of Science, H. Rose
and S. Rose, Eds., 15 July 1977, 246

Population Biology of Plants, J. L. Harper, 10
Feb. 1978, 675

Potential Scattering in Atomic Physics, P. G.
Burke, 10 Feb. 1978, 677

Precambrian of the Northern Hemisphere
and General Features of Early Geological

pl THE LANGUAGE OF SCIENCE

PUBLISHING CORPORATION

HOW WE KNOW

An Exploration of
the Scientific Process
by Martin Goldstein
Yeshiva University

and Inge F. Goldstein

Columbia University
376 pp., illus., 1978, $14.95

FERTILIZATION
MECHANISMS

IN MAN AND MAMMALS
by Ralph B. L. Gwatkin

Merck Institute for Therapeutic Research
172 pp., illus., 1977, $17.50

TRANSITION STATES OF
BIOCHEMICAL PROCESSES
edited by Richard D. Gandour
Louisiana State University

and Richard L. Schowen

University of Kansas
approx. 590 pp., illus., 1978, $49.50

COSMIC RAYS

IN THE STRATOSPHERE

AND IN NEAR SPACE

edited by N. G. Basov

Academy of Sciences of the USSR
Translated from Russian

by James S. Wood

The Lebedev Physics Institute Series,
Volume 88.

approx. 200 pp., illus., 1978, $39.50

INTRODUCTION TO X-RAY
SPECTROMETRIC ANALYSIS
by Eugene P. Bertin

RCA Laboratories

500 pp., illus., 1978, $28.50

THE GEOMAGNETIC

FIELD AND LIFE
Geomagnetobiology

by A. P. Dubrov

Academy of Sciences of the USSR
Translated from Russian

by Frank L. Sinclair

Translation editor: Frank A. Brown, Jr.
approx. 310 pp., illus., 1978, $25.00

.THE BREAKDOWN

AND RESTORATION
OF ECOSYSTEMS

edited by M. W. Holdgate
and M. J. Woodman

Natural Environment
Research Council, England
NATO Conference Series,
Series I: Ecology, Volume 3.
508 pp., 1978, $30.00

PLENUM PUBLISHING CORP.
227 West 17th Street

New York, N.Y. 10011
Prices subject to change without notice.
Prices slightly higher outside the U.S.
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NOW-As36'
COMBINATION ELECTRODE
GOOD ENOUGH
FAST ENOUGH TO
CARRY THE NAME CORNING

Unbreakable plastic e

shield protects the original, “ SIS,
time proven Corning glass
sensing element

Excellent response— e
99.9% in 10 seconds in
4.01 buffer

Low drift @

Low sodium error e

The usual Corning six- ®
month warranty —twice
that of our leading
competitor

KCl filled for faster e
response and lower drift
than any gel-filled can
deliver
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CORNING ...

IASSIIIS e s

*Suggested list price
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Evolution, L. J. Salop, 31 Mar. 1978, 1429

Prehistory of the Far West, L. S. Cressman,
25 Nov. 1977, 817

Prehistory of the Nile Valley, F. Wendorf and
R. Schild, 27 May 1977, 971

Primates of South Asia, M. L. Roonwal and
S. M. Mohnot, 18 Nov. 1977, 724

Problems in Economic and Social Archae-
ology, G. de G. Sieveking, 1. H. Long-
worth, and K. E. Wilson, Eds., 14 Oct.
1977, 183

Problems in Vertebrate Evolution, S. M. An-
drews, R. S. Miles, and A. D. Walker,
Eds., 4 Nov. 1977, 499

The Process of Cognition, A. L. Blumenthal,
13 Jan. 1978, 169

Progress and Its Problems, L. Laudan, 27
Jan. 1978, 415

Progress in Ape Research, G. H. Bourne,
Ed., 3 Mar. 1978, 967

Proofs and Refutations, 1. Lakatos, 13 May
1977, 782

The Psychology of Left and Right, M. C. Cor-
ballis and I. L. Beale, 13 May 1977, 768

Psychophysics and Physiology of Hearing, E.
F. Evans and J. P. Wilson, Eds., 28 Apr.
1978, 423

Pulsars, R. N. Manchester and J. H. Taylor,
27 Jan. 1978, 416

Pulsars, F. G. Smith, 27 Jan. 1978, 416

The Pursuit of Nature, A. L. Hodgkin, A. F.
Huxley, W. Feldberg, W. A. H. Rushton,
R. A. Gregory, and R. A. McCance, 21
Apr. 1978, 304

Quantum Mechanics of Molecular Con-
formations, B. Pullman, Ed., 9 Sept. 1977,
1072

Radar Probing of the Auroral Plasma, A.
Brekke, Ed., 10 Mar. 1978, 1061

The Radicalisation of Science, H. Rose and
S. Rose, Eds., 15 July 1977, 246

Recent Foraminifera, E. Boltovskoy and R.
Wright, 2 Dec. 1977, 924

Reflections on Biochemistry, A. Kornberg, B.
L. Horecker, L. Cornudella, and J. Oré,
Eds., 13 May 1977, 769

Reproduction of Eukaryotic Cells, D. M.
Prescott, 20 May 1977, 866

RNA Polymerase, R. Losick and M. Cham-
berlin, Eds., 15 July 1977, 247

Schooling and Achievement in American So-
ciety, W. H. Sewell, R. M. Hauser, and D.
L. Featherman, Eds., 13 May 1977, 763

Science Textbook Controversies and the Poli-
tics of Equal Time, D. Nelkin, 13 May 1977,
752

Scientific Elite, H. Zuckerman, 13 May 1977,
754

Scientists Confront Velikovsky, D. Gold-
smith, Ed., 20 Jan. 1978, 288

Scientists under Hitler, A. D. Beyerchen, 24
Feb. 1978, 871

Seagrass Ecosystems, C. P. McRoy and C.
Helfferich, Eds., 9 Sept. 1977, 1071

The Selfish Gene, R. Dawkins, 13 May 1977,
757

Sexual Interactions in Plants, H. van den
Ende, 8 July 1977, 151

SIF Cells, O. Eranko, Ed., 25 Nov. 1977, 818

Slow Virus Infections of the Central Nervous
System, V. ter Meulen and M. Katz, Eds.,
7 Oct. 1977, 48

Social Anthropology and Medicine, J. B.
Loudon, Ed., 16 Sept. 1977, 1174
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