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SOME THINGS YOU CAN'T AFFORD...
... TO BE WITHOUT!!!

. . . and this new School Balance from OHAUS is one of them!

Not just another compromise to take advantage of a wanting market but a balance
‘“CLASSROOM ENGINEERED” to do a big job for you.

Made with rugged die cast aluminum beam, and epoxy painted heavy zinc base, this
School Balance is sensitive to everything but rough use.

Color-coded pans (one yellow—one red) of stain resistant high impact Polystyrene plus
the unique balance arrest for manual damping bring clarity and speed to your teaching
...and ... this balance can handle those specific gravity assignments also.

Designed and built by OHAUS. .. the big difference in this balance is LOW COST!

Model 1200 ... List Price $14.95
1<
(,g* : CAPACITY ... . 2000 Grams
‘4@ f@ SENSITIVITY ... .5 Gram

04';; ACCURACY:
+ .5 Gram to 1000 Grams
=+ 1 Gram to 2000 Grams

CONVENIENT
ZERO ADJUSTMENT
WHEEL

RECESSED
PROTECTED
INDICATOR

MANUAL DAMPING
ARREST

HANDY WEIGHT STORAGE:
Recessed base accepts weights from
1 to 50 grams and also provides the
student with storage space for those
small items being measured. Balance
comes complete with these weights.

OHAUS SCALE CORPORATION

1050 Commerce Avenue, Union, N. J.
dept. LF



AT KODAK PARK WORKS, ROCHESTER, NEW YORK ...

Mettler balances aid
Kodak’s sophisticated analytical work

The Industrial Laboratory at the Kodak Park Works
of Eastman Kodak Company plays a supporting role
to the manufacturing division in maintaining the high
quality of all Kodak films, photo papers and process-
ing chemicals. Because few mass-produced com-
modities are more sensitive to contamination, the
laboratory’s work load is both heavy and varied.

This is a continuing challenge to the laboratory
personnel and equipment since many of the indivi-
dual analyses are non-routine in nature.

The laboratory’s equipment is continually being
upgraded. This facility is only one of many serving
the large photographic materials plant at Kodak Park.
Weighing instrumentation, including many Mettler
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balances, aid Kodak’s wide-ranging analytical work.

While the laboratory’s work covers the full range
of analytical chemistry, there is a noticeable trend
toward microanalysis. This trend is highlighted by
the fact that almost 20% of the Mettler instruments
at Kodak Park are microbalances with weighing ca-
pabilities well into the microgram range.

Whether your analytical problems are routine or
varied -~ whether your weighing requirements are
macro, micro or ultramicro — a Mettler balance is
available to solve them with unequalled speed and
precision. For descriptive literature on the full range
of Mettler balances, write Mettler Instrument Corpo-
ration, 20 Nassau St., Princeton, New Jersey 08540,

T Merloer—cff
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Visual Spatial Aftereffect from Prolonged Head Tilt: R. H. Day and N. J. Wade

Segregation of Sister Chromatids in Mammalian Cells: K. G. Lark, R. A. Consigli,
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Rapid and Marked Inhibition of Rat-Liver RNA Polymerase by Aflatoxin By:
H. V. Gelboin et al.

Deficits in Passive Avoidance and Fear Conditioning in Mice with Septal Lesions:
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Technical Comment: Sensitivity of Cardiac Actomyosin to Calcium: B. L. Fanburg ..
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This diatom was originally recorded
as a holomicrogram of a bright-field
microscope image which was trans-
formed, after the fact, into interfero-
metric phase-contrast and other types
of microscope image. This procedure
demonstrates the potential of holog-
raphy as a means for freezing in time
a transient event for subsequent ex-
amination by a variety of optical
techniques. See page 1195. [Gordon
W. Ellis, Dartmouth Medical School,



Books on Display

In Two Volumes . .

HEMES AND HEMOPROTEINS NEUROENDOCRINOLOGY

edited by Britton Chance, Ronald W. Estabrook, and

Takashi Yonetani

University of Pennsylvania, Philadephia

Examines in depth what is currently known concerning
the chemistry of hemes and hemoproteins. Contribu-
tions from X-ray crystallographers describing the new-
est results of three-dimensional studies of myoglobin
and hemoglobin are included. Among the topics pre-
sented are: structure and reactions of heme, ligand bind-
ing to myoglobin and hemoglobin, intermolecular inter-
actions of crystalline and soluble myoglobin and hemo-
globin, structure and reactivity of hydro-peroxidases,
physical properties of cytochromes ¢ and bs, and
kinetics of electron transfer reactions in cytochrome c.

edited by Luciano Martini

Universita degli Studi, Milan, 1taly

and William F. Ganong

San Francisco Medical Center, California

Reviews all aspects of the broad and rapidly expanding
field of neuroendocrinology. The ways in which the
brain regulates endocrine function are discussed, with
emphasis on the effects of hormones on behavior and
other ncural functions.

Volume 1:

Novembe; 1966, 774 pp., $32.00

Volume 2:

March 1967, about 700 pp., approx. $32.00

December 1966, about 600 pp., $13.75
IN THREE VOLUMES . . .

THE FUNGI: AN ADVANCED TREATISE

edited by G. C. Ainsworth

Commonwealth Mycological Institute, Kew, Surrey, England
and Alfred S. Sussman

University of Michigan, Ann Arbor

Review of Volume 1: The Fungal Cell

€@

been critically reviewed . . .
nently readable work . . .

1965, 748 pp., $24.00
Subscription Price $19.50%

Volume 2: THE FUNGAL ORGANISM
1966, 806 pp., $27.00

Subscription Price $21.50%

Volume 3: THE FUNGAL POPULATION
In preparation

THE CHLOROPHYLLS

Physical, Chemical, and Biological Properties
edited by Leo P. Vernon and Gilbert R. Seely

THE PEPTIDES

by Eberhard Schroder and Klaus Liibke

Volume 1: METHODS OF PEPTIDE SYNTHESIS
Volume 2: SYNTHESIS, OCCURRENCE, AND ACTION
OF BIOLOGICALLY ACTIVE POLYPEPTIDES

BIOCHEMISTRY OF COPPER

edited by Jack Peisach, Philip Aisen and
W. E. Blumberg

RADIATION DOSIMETRY, 2nd Edition

edited by Frank H. Attix and William C. Roesch
Volume 2: INSTRUMENTATION *

In preparation . . .

Volume 1: FUNDAMENTALS *

Volume 3: SOURCES, FIELDS, MEASUREMENTS
AND APPLICAFION
edited by Frank H. Attix and E. ’lochﬂm

CURRENT TOPICS
IN BIOENERGETICS, Vol. 1

edited by D. R. Sanadi

. an event of prime importance in the history of
mycological literature, for it is the first time in the pres-
ent century that the fungi in all their many aspects have
a well-balanced and emi-
.the most exciting reading
that has appeared for many years.”—Science Journal

MOLECULAR INSIGHTS
INTO THE LIVING PROCESS

by David E. Green
University of Wisconsin, Madison

and R. Goldberger

National Institutes of Health, Bethesda, Maryland

A bold, interpretative approach to modern biochemistry
and written in narrative style so that the reader can
flavor some of the excitement and fascination of bio-
chemical developments. Presents a unified picture of
biochemistry based on the concept that a set of uni-
versal principles applies to all forms of life. These prin-
ciples are developed from the most elementary notions
and continued to the frontiers of contemporary knowl-
edge.

December 1966, 420 pp., $9.75

SYMBIOSIS

lts Physiological and Blochemlcal Significance

edited by S. Mark Henry

Volume 1: ASSOCIATIONS OF MICROORGANISMS,
PLANTS, AND MARINE ORGANISMS *

Volume 2: ASSOCIATION OF INVERTEBRATES, BIRDS,
RUMINANTS, AND MISCELLANEOUS
ORGANISMS *

BIOLOGY OF PARASITES

Emphasis on Veterinary Parasites
edited by E. J. L. Soulsby

CARBOHYDRATE METABOLISM
edited by W. A. Wood

Volume 9 of “Methods in Enzymology”
editors-in-chief: S. P. Colowick and N. O. Kaplan

ADVANCES IN
GERONTOLOGICAL RESEARCH, Vol. 2

edited by Bernard Strehler

ANNUAL REPORTS IN
MEDICINAL CHEMISTRY 1965

editor-in-chief: Cornelius K. Cain

Sponsored by the Division of Medicinal Chemistry of the American
Chemical Society.

Special price available to Members of the Division of Medicinal
Chemistry, on pre-paid orders only.

*Subscription price valid on orders for the complete set received
before publication of the last volume.

ACADEMIC PRESS (AP - lVekde new
111 FIFTH AVENUE, NEW YORK, N.Y. 10003
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AAAS Conven’rlon Booth 84 .

CONTRIBUTIONS TO
SENSORY PHYSIOLOGY, Vol. 2

edited by William D. Neff

Indiana University, Bloomington
Presents detailed accounts of experiments and original
theories concerning the physiological basis of sensation.

CONTENTS: W. A. VAN BERGEIJK, The Evolution of Verte-
brate Hearing, D. ALBE-FESSARD, Organization of Somatic
Central Projections. B. S. ROSNER and W. R. GOFF, Elec-
trical Responses of the Nervous System and Subjective Scales
of Intensity. I. T, DIAMOND, The Sensory Neocortex. M.
SATO, Gustatory Response as a Temperature- Dependent Proc-
ess. Author Index- Subject Index.

January 1967, about 250 pp., approx. $8.50
VOLUME 1: 1965, 274 pp., $7.50

FRONTIERS IN
PHYSIOLOGICAL PSYCHOLOGY

edited by Roger W. Russell,

Indiana University, Bloomington

CONTENTS: Introduction. T. H. BULLOCK, Integrative Prop-
erties of Neural Tissue. S. OCHS, Neuronal Mechanisms of
the Cerebral Cortex. R L. DE VALOIS Neural Processing of
Visual Information. MISHKIN, Visual Mechanisms beyond
the Striate Cortex. R HFRNANDEZ PEON, Physiological
Mechanisms in Attention. E. JOHN, Neural Processes dur-
ing Learning. R. W, RUSSELL, Biochemical Substrates of
Behavior. Author Index-Subject Index.

December 261 1966, pp., $8.50

PROGRESS IN
PHYSIOLOGICAL PSYCHOLOGY Vol. 1

edited by Eliot Stellar and James M. Sprague

PRINCIPLES OF PSYCHOPHYSIOLOGY

by Richard A. Sternbach

ANXIETY AND BEHAVIOR

edited by Charles D. Spielberger

METHODS IN CELL PHYSIOLOGY

edited by David M. Prescott
VOLUMES 1 & 2

ADVANCES IN
REPRODUCTIVE PHYSIOLOGY, Vol. 1

edited by Anne McLaren

A Logos Press Book

COMPUTERS IN BIOMEDICAL RESEARCH

_ edited by Ralph W. Stacy and Bruce D. Waxman
VOLUMES 1 &2
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ACADEMIC PRESS (AP s dvenie. new
111 FIFTH AVENUE, NEW YORK, N.Y. 10003

LECTURES ON QUANTUM FIELD THEORY

by P. A. M. Dirac

Deals with the use of the Hamiltonian method in quan-
tum field theory and includes the first published account
of the application of the method to the anomalous mag-
netic moment of the electron and the Lamb shift. Pro-
fessor Dirac shows that many of the difficulties in the
subject can be avoided if one works entirely in terms
of the Heisenberg picture.

December 1966, 149 pp., $7.50

Published by Belfer Graduate School of Science, Yeshiva University,

New York., Produced and Distributed by Academic Press, New York
and London.

AN INTRODUCTION TO
COHERENT OPTICS AND HOLOGRAPHY

by George W. Stroke

University of Michigan, Ann Arbor

“ . . a comprehensive introduction to coherent optics
. . . an excellent book for anyone who has a good
mathematical background and a budding interest in
this field” —Electronic Design

This first book on holography is a clear, self-contained
study of the subject The electromagnetlc theory of
image formation in non-coherent light, the coherence
characteristics of light, and the image formation in co-
herent light are developed from the basic principles of
physical optics. The last chapter on special mathe-
matical topics is designed to enable undergraduate
students with limited mathematical background to fol-
low the text.

February 1966, 270 pp., $10.00

HYPERSONIC FLOW THEORY, 2nd Edition

by Wallace D. Hayes and Ronald F. Probstein
Volume 1: INVISCID FLOWS

THE SCIENTIFIC APPROACH

by J. T. Davies

CONTROL SYSTEM FUNCTIONS
AND PROGRAMMING APPROACHES

by Dimitris N. Chorafas

Volume A: THEORY
Volume D: APPLICATIONS

RUSSIAN-ENGLISH DICTIONARY
AND READER IN
THE CYBERNETICAL SCIENCES

by Samuel Kotz
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ANSITRON" I

SOPHISTICATED LIQUID :
SCINTILLATION COUNTING...
WITH UTMOST SIMPLICITY

Would you like to do liquid scintillation
counting with a proven instrument that
reduces operating time and also the time
spent in processing raw data...that
doesn't lose you in a maze of superfluous
knobs, buttons and gimmicks?

Then consider the ANSITRON II, whose
advanced logic design has reduced the
number of controls, thereby providing
fast and simple operation without any
performance loss.

The ANSITRON Il offers you:

LOGARITHMIC AMPLIFICATION.. . as
stable as the linear type. Combined with
pulse summation, it enables pulses from
2 keV to 2 MeV to be processed without
distortion, overload, or any need for HV
and gain controls. Special “B-Set” plug-in
discriminator modules insure instant,
repetitive, error-free setting of channel
windows.

AUTOMATIC EXTERNAL STANDARDIZA-
TION. .. provides printed sample-quench
data. By eliminating the need for adding
radioactivity to each sample, this 100%
repeatable technique reduces sample
manipulation, eliminates pipetting errors,
and leaves the sample unaltered for
future use.

ELECTRONIC COMPUTATION...reduces
total data processing time to less than
12 usec per three-channel instrument.
High-speed computer circuitry is used
for the digital display.
Of course, the ANSITRON Il has all the
other essentials:
e Three spectrometer channels
e Direct cpm readout
o Dynamic background subtract and
low-level reject
e High E2/B ratio for optimum
performance
o 200 sample capacity in temperature-
controlled compartment
o Channels-ratio capability
e Live timing
o All silicon solid-state circuitry
Add to these the back-up by Picker’s own
world-wide service organization...and
you see why an investment in ANSITRON
Il is the simple thing to do.
Contact us (or your local Picker office)
for all the facts.
PICKER NUCLEAR
1275 Mamaroneck Avenue
White Plains, N.Y.

SCIENCE, VOL. 154



Are you using

the only electrodes
$0 good

they’'re guaranteed?

b «.m*)

Only CORNING makes electrodes that
perform so well they're guaranteed for
six full months. This unprecedented
guarantee, detailed below, covers the
complete CORNING line: pH Electrodes
with Triple-Purpose Glass Membrane,
and reference, combination, and metallic
electrodes.

"Any CORNING® electrode purchased
by a user between July 1, 1966, and
December 31, 1966, is guaranteed for a
period of six months from the date of
customer registration. The guarantee
applies to any cause that renders the
electrode inbperative during six months
of normal laboratory use.”” Conditions:
1. Register the purchase with Corning
Glass Works, Medfield, Mass., within

~one month of purchase date. 2. Return
the inoperative electrode directly to
Medfield. Upon receipt of the registered
inoperative electrode, Corning Glass
Works will promptly send the user a
replacement electrode free of charge.

Order soon from your CORNING
Scientific Instruments dealer. Ask him for
our complete electrode and instrument
catalog, or write to the address above.

An electrode guarantee—one more
example of the new standards that come
from CORNING.



New faets to

change a lot of

old ideas

Check out the latest in pre-coated preparative and analytical TLC:
The new E. Merck (Darmstadt) high-capacity, abrasion-resistant glass plates

Fact |

Pre-coated Preparative Layer
Chromatography.

A new fact in itself. For the first time a com-
plete set of apparatus and pre-coated glass
plates are available for separation of larger
quantities—up to 0.5 gm. on a single 20 x 20
cm. plate.

Fact 11

E. Merck Pre-Coated Preparative Silica
Gel plate with inorganic fluorescent
indicator.

Dry layer thickness is 2 mm. Abrasion-resist-
ance is equal to that of Merck pre-coated
analytical glass plates. Because of the remark-
able stability of the layer, conventional pipets
may be used for streaking samples. Packaged
in lots of 12 (20 x 20 cm.).

Fact Il]

Seven significant advantages of prepar-
ative TLC over Column Chromatography:

1) Much shorter developing times—Iless than
one day. 2) Sharper, clearly distinct separa-
tions because of the higher activity of the
fayer (smaller particle size range from 10-40
microns). 3) Substances are localized as a
band on one surface, rather than in an unde-
fined area. 4) The procedure requires only a
fraction of the solvent volume necessary for
column separations, and quantities ranging
from 0.01 to 0.5 gm. can be separated on a
single 20 x 20 cm. plate. 5) ldentification of

substances is possible after each individual
development (column separations are identi-
fied only after eluting the zones). 6) Zones are
easily removed. 7) Ideal developing conditions
can be selected by rapid pretesting on an ana-
Iytical thin-layer plate.

Fact IV

Complete preparative TLC

equipment and chemicals.

The special High Capacity Preparative Appli-
cator that holds up to 450 ml. of slurry and
can coat layers up to 5 mm. thick. Sorbents
with fluorescent indicators. A complete line
of preparative developing chambers (includ-
ing sandwich developing systems), storage
facilities, and the Brinkmann/Heraeus Drying
Oven for preparative size racks and plates.
Extraction Cylinders and Vacuum Zone Collec-
tors in macro and micro versions for recovery
of separated fractions.

FactV

E. Merck (Darmstadt) pre-coated glass
plate for analytical TLC.

Vastly superior in uniformity and homogeneity
of the layers. Abrasion-proof coating is the
hardest yet developed—and it is 250 microns
thick for higher capacity than other previously
available pre-coated systems. Separating char-
acteristics are equivalent to the plate you
make yourself. Unique organic binder may be
used with organic solvents, stains, and char-
ring techniques.

Become up to date.

‘New Pre-Coated Analytical Glass Plates with’
abrasion-resistant layer, stacked in compact
styrofoam containers. Delivered ready-for-use,

Smaller size (5 x 20 cm.) Pre-Coated Analytical
Plates are now available with Silica Gel and
Micro Crystalline Cellulose Powder layers. Also
a pre-scored 10 x 20 cm. plate that can be
broken by snapping into 5 x 20, 10 x 10; or
5 x 10 cm. sizes.

—————--————_———-——————_————_1

Please send me the following literature: [}
| O 1. Preparative TLC. [J 2. Pre-Coated Systems for TLC.
| OO 3. Catalog on chromatography. ] 4. | have the following problem: :
1
i |
i |
I N =
I
| Institution: :
: Street: |
: City:. State:_ Zip: :
I |
I BRINKMANN :
i INSTRUMENTS ol
J CANTIAGUE ROAD, WESTBURY, N.Y. 11580/ED 4-7500 |
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°PI.AN-ABHRDMATII'.: OBJECTIVES give
flat visual and photographic fields.
PRICES

-- Ii: WIDEFIELD, HIGH-EYEPOINT OCULARS
START AT ONLY L : to see a larger specimen area.

$1398 1 O ; PHOTO-PROJECTION LENSES on rapid-

: e | change revolving turret,
Ll l & COMPLETE MAGNIFICATION RANGE
READY-T0 USE . e from macro 5X to micro 2000X . . .
including all ASTM powers . . . and up
to 1600X without oil immersion.

FRESNEL-LENS VIEWING SCREEN with
built-in camera mechanism. Accessory
Polaroid Land attachments.

@) corxiAL CONTROLS for graduated me-
chanical stage. Rotatable stage plate.

HIGH-INTENSITY ILLUMINATION. Choice
of tungsten filament or combination
xenon-tungsten models.

COMFORTABLE OPERATION with acces-
sible controls and arm rest.

ACCESSORY CAMERA ATTACHMENTS for
35mm and movie. photography.

PHOTOELECTRIC EXPOSURE METER. An
optional accessory to save time and
materials.

I compacT DESIGN saves lab space,
simplifies operation.

PROVEN QUALITY, RELIABILITY AND
PERFORMANCE. Thousands of UNITRON
Metallographs in use, and repeat
orders from satisfied buyers, attest to
its enviable reputation.

Standard equipment includes five objec-
tives, eyepieces 10X and 15X, four photo-
lenses, polarizing accessories, filters,
micrometers, plateholders, etc.

LOW POWER OPTICS
5X-40X

POLAROID ATTACHMENTS VACUUM HEATING TRANSMITTED-LIGHT INTERFERENCE AUSTENITE GRAIN
314”x4Ya" and 475" STAGE for 1500°C ACCESSORIES ACCESSORIES EYEPIECES and SCREEN
1 DAY [J Please send informatirc':‘n on the necw UINITEON ierci:es N Metallographs and
a complete UNITRON Microscope Catalog No. 4-
FREE TRIAL

[ 1 would like a FREE, no-obligation, 10 day trial.

Name

A salesman’s demonstration gives you only about 30 min-
utes to examine a microscope . . . hardly the best condi-
tions for a critical appraisal. But UNITRON’s Free 10 Day
Trial allows you to evaluate the Series N Metallograph in
your own lab, and prove its value to you, in your own work,
before you decide to purchase.

WRITE FOR A FREE UNITRON CATALOG : e e Pl
In addition to the 12 page illustrated brochure on Series N, PADR OGRS AR

we will send you our complete catalog of microscopes and 66 NEEDHAM STREET
accessories. See for yourself why UNITRON means MORE NEWTON HIGHLANDS

MICROSCOP THE MONEY.
0SCOPE FOR ; INSTRUMENT COMPANY

Company

Address

City State Zip

MASS. 02161

2 DECEMBER 1966 1079



LEA & FEBIGER

LIFE SCIENCES

BOOKS
IN THE

BOOTH 1—WASHINGTON, D. C.

Environmental Physiology

Environmental Extremes &
Mammalian Survival

By G. EDGAR FOLK, JR., Ph.D.

308 Pages. 110 Illustrations. 1966. $12.00
M.D,, F.A.C.P.

Mammalian Cell Water
Physiologic & Clinical Aspects
By EDWIN G. OLMSTEAD,

1966. $8.00

200 Pages. 50 Illustrations.

Fine Structure of Cells
& Tissues, Intro. to

By KEITH PORTER, Ph.D. and
MARY BONNEVILLE, Ph.D.

2nd Edition.

1964.  $4.50

68 Pages.
Prevot’s Manual for the Classification &
Determination of The Anaerobic Bacteria
Translated & Updated by V. FREDETTE, D.Sc.
402 Pages. 1966. $15.00.
Essentials of
Practical Microtechnique
By the late ALBERT E. GALIGHER
and EUGENE N. KOZLOFF, Ph.D.
484 Pages 60 Illustrations 1964. $10.00
Atlas of
Human Histology
By MARIANO $. H. di FIORE Primer of Water, Electrolyte
3rd Edition. Ready March, 1967, & Acid-Base Balance
By EMANUEL GOLDBERGER,
M.D., F.AC.P.
410 Pages. 3rd Edition. 1965. $6.50
Parasitology:
Publishers of Distinction Biology of Animal Parasites
Since 1785 By ELMER and GLENN NOBL]?
724 Pages. 1490 Tllus. on 318 Figs.
3 Color Plates. 2nd Ed. 1964. $11.00

LEA & FEBIGER PHILADELPHIA, PA. 19106
SCIENCE, VOL. 154

WASHINGTON SQUARE
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Recent AAAS Symposium Volumes

#82. Civil Defense
1966. 154 pages, paper. Editor: Henry Eyring. Scientists
report their findings on problems related to modern
warfare and passive civil defense systems.
Price: $4.00. AAAS Member's Cash Price: $3.50.

#81. Environmental Variables in Oral Disease

1966. 328 pages. Editors: S. J. Kreshover, F. J. Mc-
Clure. Contents: Geographical and clinical considera-
tions; the oral environment—nutrition and dental caries;
experimental considerations in oral soft lesions; pre-
natally occurring influences.

Price: $8.75. AAAS Member’s Cash Price: $7.75.

#80. Air Conservation
1965. 348 pages. “The result of a 2-year study by the
AAAS Air Conservation Commission, all aspects—socio-
logical, technical, political and biological—of air pollu-
tion are considered concisely.” (Cheniical Processing
for Operating Management, May 1966)
Price: $8.00. AAAS Member's Cash Price: $7.00.

#79. Science in Japan

1965. 496 pages. Editor: Arthur H. Livermore. A broad
and detailed review of recent scientific and technological
developments in Japan.

Price: $13.00. AAAS Member's Cash Price: $11.00.

#78. Man, Culture, and Animals

1965, 304 pages. Editors: Anthony Leeds and Andrew
P. Vayda. “This volume contains articles pertaining to
the relationship between man and animals in different
parts of the world, covering the influence of domesti-
cated and non-domesticated animals on a variety of
cultures.” (Biological Abstracts, 1 February 1966)

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

#77. Food Quality

1965. 306 pages. Editors: George W. Irving, Jr., and
Sam R. Hoover. “It is an excellent, well-edited review
of the agronomical production and processing problems
of the basic commodities, fruits and vegetables, cereals,
dairy products, poultry and eggs, and meat products.”
(Cereal Science Today, November 1965)

Price: $8.50. AAAS Member's Cash Price: $7.50.

#76. Agricultural Sciences for the Developing Nations
1964. 230 pages. Editor: Albert H. Moseman. “The
book . . . is especially useful because of the author’s
combined experience with the situations and problems
of agriculture in the less developed countries. . . . This
book will be a valuable reference for many years.”
(BioScience, March 1966)

Price: $6.75. AAAS Member's Cash Price: $6.00.

#75. Mechanisms of Hard Tissue Destruction

1963. 776 pages, 430 illustrations. Editor: R. F.
Sognnaes. “Scientists in the fields of dentistry, medicine,
and zoology presented a multidisciplinary symposium
in 1962, dealing with varied but cognate topics such
as coral reefs, dental caries, deer antlers, osteoclastic
diseases, bone metabolism, chelation. It is a refreshingly
well-planned, well-edited, and interesting symposium.”
(Jougnal of the American Medical Association, July
1964

Price: $13.00. AAAS Member's Cash Price: $11.00.

#74. Aridity and Man

1963; 2nd printing, 1965. 604 pages, 98 illustrations.
Editors: Carle Hodge and Peter C. Duisberg, “Best col-
lection of background material . . . well balanced and
highly readable . . . probably the broadest and most
nearly complete treatment of arid lands yet published.”
(Journal of Forestry, May 1964)

Price: $12.00. AAAS Member's Cash Price: $10.00.

# 72. Spermatozoan Muotility
1962. 322 pages, 113 illustrations. Editor: David W.
Bishop. “This book is an excellent assemblage of recent
findings and reports of new data relative to the perplex-
ing problem of sperm motility and includes the opinions
and ideas of cytologists, biophysicists, biochemists and
physiologists.” (Journal of Animal Sciences, March 1963)

Price: $7.50. AAAS Member's Cash Price: $6.50.

#71. Great Lakes Basin
1962. 320 pages, 92 illustrations. Editor: Howard J.
Pincus. “It is difficult to do justice to all the topics
covered in a book as rich as this one in content, inter-
pretation, and discussion. . . . Highly recommended to
scientist and layman alike.” (Transactions, Amer. Geo-
physical Union, December 1963)

Price: $7.50. AAAS Member's Cash Price: $6.50.

#70. Fundamentals of Keratinization
1962. 202 pages, 136 illustrations. Editors: E. O.
Butcher and R. F. Sognnaes. “This book . . . makes fas-
cinating reading for all clinicians and research workers
interested in keratinising tissues” (British Dental Jour-
nal, 15 January 1963)

Price: $6.50. AAAS Mehzber’s Cash Price: $5.75.

#67. Oceanography
1961; 4th printing, 1966. 665 pages, 146 illustrations.
Editor: Mary Sears. “Oceanography is a milestone in
oceanographic advance, a worthy publication to come
out of the first international congress of its kind.”
(Geographical Review, Vol. 52, No. 3)

Price: $14.75. AAAS Member's Cash Price: $12.50.

British Agents: Bailey Bros. & Swinfen, Ltd., Warner “House 48 Upper Thames Street, London, E.C.4
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Clip out this Form. Fill in and Mail Teday

l Circle Volumes American Association for the Advancement of Science !
I You Wish To 1515 Massachusetts Avenue, NW |
5 Order . . . 82 Washington, D.C. 20005 {
| 81 30 79 Please send the symposium volumes circled on this form, to: i
| ¢ |
| 78 77 7 NAME e I
2
= 75 74 7 AT .« . oot }
0 67
{ o1 CHY oo State .. ............ Zip Code ........ .. .. }
[ Note: Special prices are allowed only to AAAS members for orders submitted directly to AAAS with payment. |
I Individual membership at $8.50 per year includes a subscription to SCIENCE. ]
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~ open flame show growth of
_:spaﬂergﬂ_'mlcro_cii'q_t:,l)]i@s; those
i j"créi_ii-'ia Bacti-Cinerator do not.
~ Organic material has ' been

NEW!| [Sensaur/

Bacti-Cinerator

2 DECEMBER 1966

® Stop Cross Contamination — Safeguard Laboratory Personnel
® Safely Sterilize loops, Needles and Culture Tube Mouths

With the new Sensaur Bacti-Cinerator, sterilization of loops and
needles is possible without the dangerous, widespread spattering of
microorganisms, and because the opening of the Bacti-Cinerator is
now flared outward into a funnel, you can also sterilize culture tube
mouths. Complete sterilization by infrared heat is accomplished within
5 to 7 seconds.

Coors Series AD99 ceramic tubing, which is inert in a carbonaceous
atmosphere and highly resistant to alkaline and other fluxes, allows
rapid and uniform heat transfer. Optimum sterilizing temperature
(1600°F) is reached within 10 to 12 minutes. Stainless steel, perforated
guard. rapidly dissipates heat. Cast aluminum stand is finished in
baked hammerloid enamel. Stability is provided by the extra-heavy
base which also provides handy storage for 6 needle holders. Original
price and operating expense are low. Uses less than 0.9 amps. Power
consumption is 110 watts at 120 volts. Only $45.00. For further infor-
mation, write: Aloe Scientific, Dept. RK, 1831 Olive Street, St.

Louis 3, Missouri.
HEALTH AND SCIENCE DIVISION E BRUNSWICK CORPORATION

Saw«iﬂg the Seiences that Sewe Mankind,

SCIENTIFIC
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Whatever your needs in lab
standards and test equipment,
Honeywell can fill them

PRECISELY!

Honeywell Laboratory Standards and
Test Instruments are usually specified
for their high precision and exceptional
reliability. Fine! We're proud of our
reputation and we're constantly
working for even higher precision and
greater reliability. But don’t overlook
the fact that Honeywell offers one of
the widest selections of test
instruments and lab standards
available —in fact, we'd be willing to
bet we've got an instrument for just
about any application you can name,
and as our capability continues to
grow, so does our product line.
Here's just a small part of it:

Model 2784 Laboratory
Potentiometer. This new extended
range instrument is twice as
accurate as any potentiometer in its

et

-?3@Q_l

price class; costs half as much as any
potentiometer in its accuracy class.
Calibrated accuracy — 0.002% at the
one volt range. Range—~0to 11.110
volts, with 5 ppm resolution. Features
include multiple guarding, a
non-convoluted slide wire, and
complete self-checking.

Model 2783 High-Precision
Guarded Laboratory
Potentiometer.

Used for checking and calibration of
other potentiometers and accurate
measurement or comparison of
standard cells, this 6-dial instrument

can provide a limit of error of

+=0.0003% of reading when corrected

in accordance with the optional
Honeywell Certificate of Calibration.

Models 2855 and 2856 Voltage
Dividers. Primarily for use with the
Model 2784 Potentiometer, the 2855
extends the 2784's
range to a maxi-
mum of 1111.0
volts. Six multi-
pliers (2, 5, 10, 20,
50, 100) are pro-
vided. The Model
2856 Voltage
Divider employs seven multipliers

(2. 5. 10. 20, 50, 100, 200) to extend

the 2784’s range to 2222.0 volts.
Both instruments have a maximum
current drain of 1.11 milliamp.

Model 852 Guarded
Potentiometric Voltmeter.
Completely solid state throughout,
the 852 is a high-precision DC
measurement device for 0 to 1111.1
volts, with infinite impedance
throughout the entire range. All six
dials of the K-V divider are overrang~

ing. and long-term limit of error is
=0.01% of reading for at least one year,

Model 1407 Universal/Direct
Reading Ratio Set. A combination
instrument, the 1407 consists of

a 6-dial universal ratio set with
additional circuitry for its use as

a h|gh performance dlrect -reading

= ‘.."

EXXXXX

= 9“?'.?

ratio set. As a universal set, resolution
is 1 ppm for any ratio from 1 to
2,000,000, while as a direct set,

it compares resistors with ratios of
1:1,5:1, or 10:1.

Model 2705 Compact Portable
Potentiometer. This voltage-
cahbrated general purpose instrument
is designed
for lab,
plant, and
* field service
use. Small,

§ lightweight,
and extremely rugged, it nonetheless
offers high accuracy; =0.05 of reading.

For complete information

on a/l the Honeywell Laboratory
Standards and Test Instruments,
contactyour Honeywell Representative,
or, mail the coupon below for fully
illustrated literature and price
information.

LABORATORY STANDARDS

Honeywell

Carl Boyer
Mail Station 407

‘Honeywell Test Instruments Division

Denver, Colorado 80217

Please send information on the full line of Honeywell

Laboratory Standards and Test Instruments to:

Name.

15-12

Company.

Address.

City. State. Zip.

HONEYWELL IS WORLDWIDE » Sales and service offices in all principal cities of the world. Manufacturing in Brazil, Canada, France, Germany, Japan, Mexico, Netherlands, United Kingdom, United States.
SCIENCE, VOL. 154
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NEW MODEL 621 IR
SPECTROPHOTOMETER
PROVIDES OPTIMUM
ENERGY TRANSFER
OVER ENTIRE
4000-200 CM" RANGE

In the Model 621 Filter-Grating* Infrared
Spectrophotometer, Perkin-Elmer — world
leader in infrared — has achieved a new
level of performance over the instrument's
total operating range: from 4000 to 200
cm’). Fundamental to this additional per-

formance is greater utilization of available.

energy, even where low energy is classi-
cally a problem. To do this, Perkin-Elmer has
m widened the slit opening capability to
optimize performance under low energy
conditions;

m enlarged the size of the Nernst glower
source for greater total energy;

a utilized aspheric {toroidal, paraboloidal)
optics for most efficient transfer of energy,
and precise imagery—a Perkin-Elmer exclu-
sive feature;

m redesigned the thermocouple detector
target for greater sensitivity over the total
range;

m maintained Perkin-Elmer's unique, fast

/4.5 optical system, with short paths for
efficient and rapid purging.

These features provide an energy bonus
and increase the optical precision of the
Model 621's system, Thus, they enhance a
traditional Perkin-Elmer advantage: the
unique capacity to perform microanalysis
to an unequalled degree of sensitivity. No
matter whether the sample is limited, or
the component of quantitative interest is
present only as the fractional part of a
microgram, Perkin-Elmer's total system is
geared to provide a quick, easy and pre-
cise determination. For more information,
including sample spectra, write to Perkin-
Elmer Corporation, 723 Main Avenue,

Norwalk, Connecticut.
*U. S. Pat. No. 3,144,498




IN THE SERVICE OF SCIENCE

The Answer is the UltroRac!!!

The NEW ULTRORAC is the smallest fraction collec- ¢ Designed to Save Space
tor with a 200 standard test-tube capacity. v Designed for Coldroom use
Having rugged precision it is as dependable as the ¢ Designed for Standard test tubes

world-famous RadiRac. Remove a ten-tube rack, it/ compact, removable electronic unit for remote control
continues working — put it in the cold, it continues

working — treat it roughly, it continues working —pre- ¥ For time, drop and volumetric capabilities
set the run to end at 50 fractions and it stops at v Stainless steel column-support rods — polypropylene racks

your command. v Provision for event marking
We guarantee it for 3 years too. v Power outlet for flow pump

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

ink Clay-Adams
' When quality is required in aids for teaching the
Natural Sciences, you can place your confi-
dence in Clay-Adams. Continual research
and precision craftsmanship have helped

maintain the highest possible standards
for almost half a century,

ANATOMICAL MODELS

With emphasis on structural detail, anatomical
accuracy, and durable materials, the models
in this group are outstanding teaching

aids. Clay-Adams offers several models

of every major body structure to satisfy

the needs of varying educational levels

from elementary through medical school.

ANIMAL SKELETONS

A new addition to the Clay-Adams line,
these specially selected specimens

are carefully mounted under the
supervision of osteologists experienced
in the preparation of museum displays
to assure anatomical correctness.

OSTEOLOGICAL MODELS

Clay-Adams skeletons, skulls
and bone preparations are
available in both human
bone or realistic plastic

reprOdUC”On. Poinsfaking lr------——-——-—————------ql
crcrftsmanshnp under the super- | Cloy-Adams, Inc., Dept. 57226, 141 E. 25th St, New York 10, N.Y. ]
vision of expert osteologists . I
assures perfect articulation. | Pleose send me illustrated descriptive information on: i
{ — Anatomical Models —— Osteological Models =
BOTANY AND : —— Animal Skeletons _— Botany and Zoology Models =
ZOOLOGY MODELS | nome |
Invaluable as teaching aids, these | i
greatly enlarged and colorful models = Institution E
are also excellent as laboratory | 1

. . 5 Address
C/ay_ } guides for dissection work. 1 I
dams iy State, Zip |

New York 10, N. Y.

L-—-——-—_---—---_-------J
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Tektronix Type b02A

100 xV/cm dual-beam oscilloscope

[ ] Measure stimulus and reaction
on the same time base.

[[] Measure transducer outputs,
such as pressure vs. volume.

[] Measure phase angles and
frequency differences.

[] Measure characteristics of
low-level signals.

The Type 502A combines the performance
capabilities unique to dual-beam oscillo-
scopes with operational features designed to
simplify and speed up your measurements,

You can examine two waveforms simultane-
ously by applying input signals to both of the
identical vertical amplifiers. You can use each
vertical amplifier in a differential display mode
to examine the difference between two signals.
You can also use the Type 502A as a single-
beam X-Y oscilloscope or as a dual-beam
X-Y oscilloscope with both traces plotted on
the same X scale.

This performance is combined with operating
conveniences whichinclude pushbutton beam
finders for quick location of off-screen sig-
nals, vertical signal outputs, intensity balance
for identification of upper and lower beams,
single-sweep operation, Z-axis input, vari-
able control of vertical and horizontal deflec-
tion factors, electronically-regulated power
supplies for stable operation, and other re-
finements.

performance characteristics include:

Bandwidth from DC to 100 kHz at 100 uV/cm,
increasing to DC to 1 MHz from 5 mV/cm to
20 V/icm e Calibrated deflection factors from
100 uVicm to 20 Vicm in 17 steps; continu-
ously variable between steps, uncalibrated,
and to 50 V/icm e Common-mode rejection
of at least 50,000:1 from DC to 50 kHz  Phase
difference between amplifiers less than 1 de-
gree from DC to 100 kHz e Calibrated sweep
rates from t usfcm to 5 s/cm in 21 steps e
2X, 5X, 10X, 20X sweep magnification e Flex-
ible trigger facilities ¢ Amplitude Calibrator
e 10 cm by 10 cm display area.

Type 502A Dual-Beam Oscilloscope . . , . $1050
Rack Mount Type RM502A Oscilloscope . . $1150
U.S. Sales Prices FOB Beaverton, Oregon

1088

For complete information, contact your
nearby Tektronix field engineer or write:
Tektronix, Inc., P.O. Box 500, Beaverton, Oregon 97005
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new catalogs of ’

world's safest

heating mantles

paCmi &aw:cht;;yy

All new. Glas-Col Bulletin 66-L for the laboratory. Describes electric
heating mantles, heating tapes and other equipment to fit almost any
vessel used in the lab. Includes guide to selection and use of mantles,
safety notes, other useful information. 34 Pages plus price section.

All new. Glas-Col Bulletin 66-GP for the all-glass plant. Tips on safe
handling of large glassware. Listings of mantles and other heating equip-
ment for even largest glass flasks. Includes heating tapes, examples of
special pilot plant heating apparatus. 14 Pages, prices.

All new. Glas-Col Bulletin 66-IS for industrial and special heating
applications. Covers heating mantles for glass-lined steel vessels, heating
chamber blankets, drum heaters, heating tapes. Plus mantles for environ-
mental chambers. 13 Pages and prices.

Mail coupon for bulletin of your choice.

| Glas-Col Apparatus Company
I Dept. SC, 711 Hulman Street, Terre Haute, Indiana 47802
I Please send the following:

I O Bulletin 66-L—Laboratory

I O Bulletin 66-GP—AIl-Glass Plant

I O Bulletin 66-1S—Industrial & Special
|

|

|

|

|

Company.
Address
City. State. Zip

®
=

Specialists in solving unusual heating problems
2 DECEMBER 1966 1089
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BOTANY, Fourth Edition

CARL L. WILSON, Dartmouth College
WALTER A. LOOMIS, Iowa State University

Retaining its truly balanced coverage and understand-
ability, Botany continues to stress the importance of
plants in human affairs. The revision takes advantage
of the newer developments (molecular and submicro-
scopic) in biology by including such topics as: (1)
metabolic pathways and their enzymatic transforma-
tions, (2) energy storage and utilization, (3) information
transfer and protein synthesis, and (4) cell ultrastruc-
ture.

March 1967 672 pp.

BIOLOGY, Third Edition

WILLIS H. JOHNSON, RICHARD A. LAUBEN-
GAYER, LOUIS E. DeLANNEY, and THOMAS
A. COLE, all of Wabash College

A third edition of a most successful basic text for a
one-year introductory course in biology, which has
been distinguished by its balanced treatment of plant
and animal material.

1966

Also available
By the same authors

LABORATORY MANUAL to accompany
BIOLOGY, Third Edition

June 1966 271 pp.
MODERN BIOLOGY Series

A fresh and imaginative look at the life sciences in ten
attractive, well-written paperbacks.

PLANT DIVERSIFICATION

THEODORE DELEVORYAS, Yale University
1966 145 pp. $2.25 paper

ANIMAL ADAPTATION

ALLISON BURNETT, Western Reserve University
THOMAS FEISNER, Cornell University

1964 144 pp. $1.95 paper

INTERACTING SYSTEMS IN
DEVELOPMENT

JAMES D. EBERT, Department of Embryology,
Carnegie Institution of Washington

1965 235 pp. $3.50 paper

ANIMAL STRUCTURE AND FUNCTION
DONALD R. GRIFFIN, Rockefeller University
1962 128 pp. $1.95 paper

GENETICS
ROBERT PAUL LEVINE, Harvard University
1962 192 pp. $2.50 paper

CELL STRUCTURE AND FUNCTION

ARIEL G. LOEWY, Haverford College
PHILIP SIEKEVITZ, Rockefeller University

1963 236 pp. $3.25 paper

$10.00 tent.

788 pp. $9.50

$4.50 paper

1090

FOR DISTINGUISHED TREATMENT OF
TOPICS IN BIOLOGICAL SCIENCE

’

ECOLOGY
EUGENE P. ODUM, Upniversity of Georgia
1963 160 pp. $2.25 paper

THE LIVING PLANT
PETER MARTIN RAY, University of California,
Santa Cruz

1963 136 pp. $1.95 paper
EVOLUTION

JAY SAV AGE, University of Southern California
1963 136 pp. $1.95 pape

MICROBIAL LIFE

WILLIAM R. SISTROM, University of Oregon
1962 128 pp. $1.95 paper

BIOLOGY STUDIES Series
REGENERATION

ELIZABETH D. HAY, M.D., Harvard Medical
School
August 1966 160 pp.

CHEMISTRY AND PHYSIOLOGY
OF FERTILIZATION

ALBERTO MONROY, University of Palermo
1965 160 pp. $4.95

TRANSLOCATION IN PLANTS

A.S. CRAFTS, University of California, Davis
1961 192 pp. $5.95

THE PHYSIOLOGY OF FLOWERING
WILLIAM S. HILLMAN, Brookhaven National
Laboratories

$4.95

1962 176 pp. $5.75
VASCULAR DIFFERENTIATION
IN PLANTS

KATHERINE ESAU, University of California,
Santa Barbara

1965 160 pp.

COMPARATIVE PLANT ANATOMY
SHERWIN CARLQUIST, Claremont Graduate
School

1961 146 pp.

MORPHOLOGY AND EVOLUTION
OF FOSSIL PLANTS

THEODORE DELEVORYAS, Yale University

$5.25

$5.75

1962 200 pp. $6.50
GENES, ENZYMES, AND

INHERITED DISEASES

H.ELDON SUTTON, University of Texas

1961 128 pp. $4.95

GROWTH AND REGULATION
OF ANIMAL POPULATIONS

LAWRENCE B. SLOBODKIN, University of
Michigan
1961

192 pp. $6.50

Holt, Rinenar!

and Winston, Inc.

383 Madison Avenue,
New York, New York 10017
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el ¥ Sargent Model LS. Here's the modern

version of a basic laboratory tool, designed to meet
today’'s exacting standards. |t combines extreme
accuracy, direct reading on a clear 7% inch scale,
and drift-free performance from an electronic zero
drift circuit. Features that make the Model LS the
most dependable instrument in its class.

Specifications
[[1 Ranges—Meter: O to 14 pH, graduated each 0.1 pH
—700to +700 mv, graduated each 10 mv (Oto +1400 mv
by zero displacement).
Recorder—recommended for use with recorders of 10 mv
to 250 mv full scale range.
Temperature—manual compensation, 0 to 100°C; auto-
matic compensation, O to 100°C.
Relative Accuracy*—=+0.03 pH within 4 pH of buffer
set point.

]

B

*Relative to buffer accuracy and assuming
proper standardization technique.
Absolute Accuracy—at meter, £5 mv (£0.05 pH) over
full scale. At recorder outlet, 0.8 mv (£0.01 pH).
Repeatability—pH, +0.01 pH: mv, £0.6 mv.
Input Current—less than 1 x 107 amperes.
External Resistance Tolerance—accommodates up to
10,000 megohms and still maintains specified accuracy.

Now available in two styles

S-30005 pH Meter—Laboratory Standard, Sargent Model LS. Complete
with §-30072-156, combination universal glass and reference electrode
for full pH range: one bottle $-30146-10 saturated” KCL solution; one
16 oz. bottle $-30141-10B buffer solution pH 7.00; one 16 oz. bottle
S$-30141-10A buffer solution pH 4.01; support rod and electrode holder.
For operation from 115 or 230 volt, 50 or 60 cycle A.C. circuits. . . . $330.00
S$-30005-10 pH Meter, Only—Ildentical to S-30005 pH meter and
including support rod and electrode holder, but without electrodes and
solutions. Accommodates all types and makes of electrodes.. . .$290.00

ory Standard
rement.

A

Write for more information: specify Bulletin pH LS..i

®
4 SA R G E N TSCIENTIFIC LABORATORY INSTRUMENTS+« APPARATUS « CHEMICALS

E. H. SARGENT & CO.

4647 West Foster Avenue Chicago « Anaheim, Calif. « Birmingham e« Cincinnati « Cleveland

Chicago, lllinois 60630

Dallas « Denver « Detroit « Springfield, N.J. « Toronto, Canada



the versatile Model 2000
an all-purpose spectrophotometer

The Gilford Automatic Spectrophotometer — Model 2000 — offers research
laboratory precision with the dependability and ease of handling needed in a
high yield production instrument. The extended absorbance range, long-term
stability and programmed sample positioning have earned it a reputation for
unusual versatility among quality UV-VIS spectrophotometers.

Enzyme kinetics. Reaction rates for up to four enzymes may be determined at
one time. The great sensitivity and low noise level enable accurate initial rates
to be obtained from one or two minute runs, even in the presence of high
background absorbance.

Column chromatography. Flow-through microcells permit use as a multiple
station monitoring unit for as many as three columns with a common reference
blank. Unattended, hour after hour, the Model 2000 produces high-resolution
quantitative charts. An outlet is also available for digital data processing.

Nucleic acid melting points. With temperature sensing, regulating and
recording accessories, absorbance-time-temperature data may be recorded for
thermal stability and denaturation profiles, guanine-cytosine ratios, etc.

Density gradients. Equipped with flow cells the Model 2000 is widely used in
continuous scanning of protein and ribosomal preparations, whether gravity fed
or pumped, sucrose or cesium gradients.

Semi-automatic scanning. The simple operating procedure makes the Model
2000 particularly suited for barbiturate identification and similar short-span
scans. Semi-automatic, wide-spectrum scanning with excellent resolution of
absorbance peaks is far easier than with conventional instruments.

And while readily converted from one automatic application to another, the
Model 2000 is still the most convenient manual spectrophotometer for meas-
urements on a single sample. Write for brochure, specifications and quotation.

GILFORD INSTRUMENT LABORATORIES INCORPORATED - OBERLIN, OHIO

1092 SCIENCE, VOL. 154



One of a series briefly deseribing GM’s research in depth

Sometimes it takes
a light touch
to make plastics.

To make a plastic—take a monomer, add an initiator, and
then add some energy to kick off the reaction. When it’s
over, you have polymer molecules—a plastic. The needed
energy often comes from heat. But heat can evaporate
the monomer before it has a chance to polymerize.

Or it can damage a material being plastic coated.

A good alternate energy source is light. Just recently,
our chemists discovered an initiator that is particularly
effective in forming acrylic polymers on exposure to
ultraviolet light.

It’s triphenylphosphine. Several other triphenyl
compounds are known as effective polymerizing agents
at about 200°C. But we’ve found that these, and

the phosphorus derivative, can also initiate
photopolymerization. And triphenylphosphine is effective
at room temperature.

Suppose you want to “pot” a delicate electronic circuit
that would be harmed by heat. Take a methacrylate
monomer to which our new initiator has been added.
Drop the electronics into a bowl of this watery liquid and -
expose 1t to ultraviolet light. In a few minutes the
circuit is encapsulated in a clear, solid plastic that is
potentially very stable. (Many initiators leave a
residue in the polymer that hastens its degradation.
Triphenylphosphine doesn’t.)

The suggested explanation of how and why all this
happens gets into molecular complex formations and
electron exchanges. Detailed discussion is available on
request. It’s all part of our continuing search for

a better way.
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LOG OF INITIATOR CONCENTRATION + 4
Effect of triphenylphosphine concentration on rate of
polymerization of methyl methacrylate.
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General Motors
GM Research Laboratories

Warren, Michigan 48090
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nstanalysis

This is a birds-eye view of one of the world’s fastest frozen sectioning systems. IEC’'s Model CTI
Microtome-Cryostat. From specimen to slide in less than 3 minutes enables you to perform
almost instant analysis of tissue. You'll find this speed invaluable particularly in surgical
procedures. On the other hand, the CTl is perfectly suited for both research and the rapidly
increasing volume of routine frozen sectioning. It has =1°C temperature control, quick
defrost system, a vacuum port for freeze drying equipment, anti-fog control, and internal
quick-freeze block. As in our smaller, economy Model CTD, the CTl comes complete with the
famous 100% rustproof IEC Custom Microtome. If you are in the market for a Microtome-
Cryostat, consider IEC . . . the company that revolutionized frozen sectioning techniques. Your

dealer has IEC Cryostats in stock. Ask for Bulletin CT.
INTERNATIONAL
EQUIPMENT CO.

300 SECOND AVENUE * NEEDHAM HEIGHTS, MASSACHUSETTS 02194.
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What every Ph.D.

should know about
cage sanitation:

Anything less than a spotlessly clean cage
can cause a fatal infection to an experimen-
tal animal during his post-operative recov-
ery period and negate all your test results.

One major cause of unsanitary machine-
washed cages is overfoaming in the
machine, caused by the reaction of the
detergent with the high protein soil loads
resulting from the animal’s feed and waste
matter. This overfoaming cuts pump and
wash pressure in the machine, thereby pre-
venting it from doing its sanitation job.

But now, a new Economics Laboratory
defoaming agent built into two detergents
completely eliminates foam, enabling you
to eliminate this major cause of unsanitary
conditions. It’s called EL F-58, and it may
mean the difference between success and
failure in your next experimental opera-
tion. It is now available in two powerful
detergents, EVENT and SPEARHEAD,
both of which contain polyphosphate to
hold soils in suspension for their complete
removal during the final rinse.

The first, EVENT, is recommended for
non-aluminum, non-galvanized metal or
plastic cages. It is a highly alkaline, non-
chlorinated detergent for removing high
organic soil loads and is recommended
whenever heavy duty cleaning is required.

The second, SPEARHEAD, is recom-
mended for aluminum and galvanized metal

2 DECEMBER 1966

cages and racks. Equally effective in hard
and soft water, it contains a unique com-
bination of metal corrosion inhibitors. It,
too, completely eliminates foaming where
organic soil loads are encountered.

For more comprehensive information on
cage sanitation, return the coupon below
today for your free copy of this new, up-to-
the-minute manual,

“SANITATION FOR
ANIMAL RESEARCH
LABORATORIES”

_________ —_—_——————————

m ECONOMICS LABORATORY, INC.

Economics Laboratory, Inc., Dept. 204-M
250 Park Ave., N.Y., N.Y. 10017
[J Please send free copy of new manual immediately.

O Havet my local EL Sanitation Expert phone for an appoint-
ment.

NAME TITLE

ORGANIZATION

ADDRESS
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@ OVER 30 YEARS OF SCIENTIFIC ACHIEVEMENT

ATOMIC AND LABORATORY INSTRUMENTS DIVISION

Call or write today for descriptive literature!

APPLICATIONS:

MODEL 530

SPECTROMETER"

FEATURES:

m Six Decade Scaler, 1 Microsecond Resolving Time
m Five Decade Timer, Minutes & Seconds m All Decades
Presettable from 0 to 9 m Current and Voltage Input
Amplifier m Amplifier Gain X1000 Voltage, 1 A Cur-
rent m Baseline and Window Variable Over 100% of
Range w Dual High Voltage Supply (1.5 KV and 3 KV)
for Proportional & Scintillation Counting m 5 ma Cur-
rent (use with multiple detectors) m Automatic Back-
ground Subtract m Auto Recycle on Scaler Timer (Decay
Studies) a All Decades Wired for BCD 1-2-4-8 Print Out
s Auto Baseline Advance in 1% Increments m Preset

Count and Time OQverride

o2
Rl

A A

WITH

ANALOG
OuUTPUT

4 selectable ranges

Up to 1 miliion counts per
minute for automatic plot-
ting

Scintillation spectra in His-
togram Form

W W @ 0 @

WITH
AUTO
PRINT OUT

Print out sample number,
count, and time

Also available: RADIOACTIVE SOURCES and ATOMIC ACCESSORIES catalogs — free on request!

Qe e
W 9°0 @

WITH

DUAL
BASELINE
For counting two isotopes
sequentially in one sam-
ple, manually or auto-

matically

CHANNEL
>O> 0> ®>

| LK
®

)

AUTOMATIC
TEST TUBE
CHANGER
Used in Model 707 (without

modification) 100 Sample

Isomatic Test Tube Changer.
Automatically count up to
100 test tubes and print out
sample number, count, and
time.

Visit Baird-Atomic At the AAAS Show

BAIRD-ATOMIG

ATOMIC ANO LABORATORY INSTRUMENTS 0IVISION

33 UNIVERSITY ROAD, CAMBRIDGE, MASSACHUSETTS 02138, Telephone: 617 864-7420

OFFICES: ATLANTA BOSTON CHICAGO OALLAS DETROIT LOS ANGELES NEW YORK PHILADELPHIA MITTSBURGH RALEIGH SAN FRANCISCO WASKINGTON, D.C,
EUROPE: BAIRD-ATOMIC ((UM) N.V., 26-17 VEENKADE, THE HAGUE, HOLLAND

%
e -
MU 00 @

AUTOMATIC
PLANCHET
CHANGER

Used in Model 732 (without
modification) . 100 Sample
Isomatic Planchet Changer,
Automatically count up to
100 planchets and print out
§ample number, count, and
time.
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We’re “chumming” with these
new B&A Compounds

chum (chim), n. (Origin obscure) Chopped fish, or bait,
thrown overboard to draw fish.

chum, v.i. To fish with the aid of chum.

We're using these new compounds as “chum” to see if
we can arouse any interest from you. Some of the prod-
ucts that we advertised in earlier “fishing trip” ads
proved so useful to readers that we’re now supplying
them in pilot and production quantities.

Monochloroacetyl Chloride: CH,CICOCI

Dichloroacetyl Chloride: CHCI,COCI

Trichloroacetyl Chloride: CCI,COCI
Convenient intermediates for intro-
ducing the corresponding chloro-
acetyl group in a variety of organic

syntheses.

Oxalyl Chloride
Cl Synthesis of acid chlorides. Con-
[ densation reagent with AICI; for
c=0 ethers of aromatic hydrocarbons
| — to form open diketones.
(|: =0
Cl

N,N-Dimethyl Sulfamyl Chloride

CHs o Reacts with amines, sodium alco-
AN (| holates, sodium phenates, etc. to
N—S-—Cl give the corresponding amides
CI{ lcl and esters.
3

Hydroxylamine-O-Sulfonic Acid
o Reacts with organic amines to

[| f O
HzNOﬁOH orm hydrazines

Sodium 2-Chloroethane Sulfonate
ﬁ For introducing the sulfoethyl
CICH:CHzﬁONa group in organic synthesis.

Allied Chemical makes B&A Fine Chemicals
«+.and that makes a big difference.

2 DECEMBER 1966

Sulfamide
o Similar to urea in many of its reac-
[l tions, except it is more acidic and
HaN — ﬁ = NH» can act as a dibasic acid.
o]

Sulfuryl Chlorofluoride
0o Gives selective reactivity between
. g c SO,F, & SO,Cl,. Reacts with phe:
=S —CI

nol or substituted phenols forming
I(I, the corresponding aryl fluorosul-

fonates.

Methylene Sulfate
0S020 Reacts with alcohols & glycols to

/ \ give formals; with tertiary amines
CHa CH2 such as pyridine, quinoline & di-
methylaniline compounds of a type

05020 analogous to betaine results.

Sulfur Trioxide Pyridine Complex

Sulfur Trioxide Trimethylamine Complex

Sulfur Trioxide Triethylamine Complex
Specialty sulfating and sulfamat-
ing agents.

Mucochloric Acid

Cl Cl This compound and its derivatives
_ exhibit bactericidal, fungicidal and
? = (I: insecticidal properties.
HC C-OH

Thioacetamide, Tech.
CHaCSNH:2 Highly reactive with organic hal-
ides, aldehydes, nitriles, acid chlo-

rides, etc.

If any of these makes your mouth water, don’t hesitate
to write for more information. B&A Fine Chemicals,
Allied Chemical Corporation.

P. O. Box 353, Morristown, N. J.
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A complete system of

liquid chromatography

chemical and biological
preparative and determinative

Unique threaded glass-to-plastic
fittings interchangeable

within each diameter

couple leak-tight by hand pressure
by means of inert "O" ring seal

* Easy assembly without springs or clamps. Internally
threaded glass parts and nylon “O” ring couplings screw
together in firm but not rigid engagement to make a
positive seal at pressures far above those normally used
for chromatography. The system features an unusual
variety of end fittings which provide means for the
introduction of controlled atmospheres or pressure drop
controls. Syringe introduction of samples is possible
through a septum side arm; eluent samples can be
withdrawn by the same means. The septum can be re-
moved and replaced with a side arm feed tube for dual
or alternate flow. Platinum wire electrodes can be intro-
duced. Adjustable height feed tubes allow various pack-
ing heights to be employed with one column. A poly-
ethylene float receives the droplets and prevents agitation
at the surface. The rapid flow porous polyethylene or
Teflon® standard packing support has straight through
holes which retard mixing. The stopcocks are Teflon
clad and require no lubricant. All components are
described in the Ace October bulletin—send for your

copy.

et e TIPS S R
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@Teflon is a Reg. TM E. |. DuPont

ACE GLASS \corPORATED -

Vineland ,New Jersey

Louvisville, Ky. Springfield, Mass.
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If you are not specifying
LOURDES CENTRIFUGES,

you are prohably paying
more than you should...

and getting less. =% i o yourser

2 DECEMBER 1966

LOURDES Beta-Fuge A-2 (Automatic, Refrigerated)

Capacity — up to 3,300 ml.

Forces — up to 41,300 X G.

Rotors — select from 14 — — all types.

Cycling — uniquely rapid acceleration and deceleration.
Single temperature control — +1°C accuracy.

Safety — (a) ‘‘Fail-Safe’’ control prevents motor burnouts.
(b) Rotors cannot *‘fly off"”
(¢) Automatic stop if excessive vibration.

Price — $2,530.00 with 8 x 50 m] rotor.

Before you specify any centrifuge, it would pay for you to
send this coupon.

LOURDES 148 Sweet Hollow Road

= 0ld Bethpage, N. Y. 11804

(516) 694-8686

Please send me the facts — data on centrifuges so
that | may compare. Bulletin S-12-6

r-----
2
W
3
@
=
[
i
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BIOLOGY:
P

BOTANY:

1100

o

NAME YOUR SUBJECT—

FUNDAMENTAL CONCEPTS OF BIOLOGY

By GioeoN E. NELSON, University of South Florida; GERALD G. ROBINSON, University
of South Florida; and RICHARD A. BOOLOOTIAN, University of California. An exciting
new introduction to the processes and principles of contemporary biology. The book pre-
sents concepts from major ateas of contemporary biology—emphasizing readability and
comprehension of biological processes rather than a factual survey of the field. It covers
seven important areas: cell structure, energy acquisition and utilization, control mech-
anisms, reproduction and morphogenesis, genetics, evolution, and ecology. It features
unusual illustrations that are carefully integrated with the text and many opportunities
for students to interpret and evaluate the types of biological information they encounter
in everyday life. 1967. 331 pages. $7.50.

TEXTBOOK OF MODERN BIOLOGY

By ALVIN NASON, The Johns Hopkins University. 82,000 copies in print . . . 4th print-
ing—September, 1966 . . . used by well over 140 schools—from junior colleges to large
universities—this is just part of the success story of this excellent text. Some of the praise
it has received: “The most modern, best illustrated text.” *“This book is a highly in-
formative, lucidly written, up-to-date giant in size and content.” 1965. 796 pages. $9.45.

THE BIOLOGY OF
CELLS

By HERBERT STERN, Uni-

versity of California, La

Jolla; and Davip NaN-

NEY, University of Illinois.

1965. 548 pages. $7.95.

THE BIOLOGY OF
ORGANISMS

By WiLLIAM TELFER, Uni-

versity of Pennsylvania;

and DONALD KENNEDY,

Stanford University. 1965.

374 pages. $6.95.

THE BIOLOGY OF
POPULATIONS

’By ROBERT MACARTHUR,

Princeton University; and
Josepn CoNNELL, Uni-
versity of California, Santa
Barbara. 1966. 200 pages.

- $5.95.

PLANTS: An Introduction of Modern Botany

SECOND EDITION

By VICTOR A. GREULACH and J. EDISON ADAMS, both of the University of North Caro-
lina. A new edition of a successful one-semester introductory botany text, used in over
120 colleges and universities. The new features include: new terminology (NAD instead
of DNP and NADP instead of TPN); new and different illustrations (Chapter 19,
Origin of Life, is now illustrated); a new section on culture of isolated plant cells; ex-
pansion of the plant kingdom chapter. In addition, of course, the entire book has been
brought up to date and each topic is treated from the most modern viewpoints. 1967.
Approx. 592 pages. Prob. $7.95.

BOTANY: An Introduction to Plant Science

THIRD EDITION

By WILFRED W. RoBBINS, T. ELLIOT WEIER, and C. RALPH STOCKING, University of
California, Davis. *. . . in every sense of the word, a successful text. The illustrations in
this edition are absolutely amazing . . . an outstanding textbook.”—C. B. Heiser, in The
American Biology Teacher. 1964. 614 pages. $9.25.

JOHN WILEY & SONS, Inc.
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WILEY HAS THE TEXT FOR YOU

CHEMISTRY:
e

GENERAL CHEMISTRY

By WENDELL H. SLABAUGH and THERAN D. PARSONS, both of Oregon State University.
Just published and the verdict is close to unanimous: this is an excellent new chemistry
text. Dr. Val J. Christensen, Chairman, Pasadena College writes: “The organization of
the material makes good sense. I am especially happy to see the descriptive material
grouped under headings as to type and structure of ions rather than by family. The book
is well written in the same interesting style which characterizes the well-organized lec-
tures of both authors. . . . I appreciate the way in which supplementary material is in-
cluded in the margins and also the lucid illustrations.” 1966. 478 pages. $8.50.

PROBLEMS FOR GENERAL CHEMISTRY AND QUALITATIVE
ANALYSIS

By C. J. NYMAN and G. B. KING, both of Washington State University. 1966. 274 pages.
$2.95.

INTRODUCTION TO ORGANIC CHEMISTRY

By CHARLEs DEPUY and KENNETH RINEHART, both of the University of Colorado.
Look for this new text for the short course for non-chemistry majors, coming March,
1967. Approx. 552 pages. Prob. $8.95.

BIOCHEMISTRY: OI;TLINES OF BIOCHEMISTRY

~—

CALCULUS:
~—2

GEOGRAPHY:
~—

SECOND EDITION

By EriC E. CONN and P. K. STUMPF, both of the University of California, Davis. The
new edition of this highly recommended text, used in over 175 colleges and universities
—is now even better. The entire book has been brought up to date and important new
developments have been incorporated. 1966. 468 pages. $9.50.

CONCEPTS IN BIOCHEMISTRY: A Programmed Text

By WiLLIAM K. STEPHENSON, Earlbam College. 1966. Approx. 208 pages. Prob. $2.75.

CALCULUS: An Intuitive and Physical Approach
In Two Patts, By Morris KLINE, New York University. 1967. Part 1: Appfox. 612

- pages. Prob. $9.75. Part 2: Approx. 448 pages. Prob. $8.75.

QUICK CALCULUS: A Short Manual of Self-Instruction

By DANIEL KLEPPNER and NORMAN RAMSEY, both of Harvard University. 1965. 294
pages. $2.25.

INTRODUCTION TO PHYSICAL GEOGRAPHY

By ARTHUR N. STRAHLER, Columbia University. "It unquestionably has the mark of a
great textbook.”—Professor Adrian J. Van Lieshout, California State College, Long
Beach. 1965. 455 pages. 1llus. $7.50.

ATLAS OF LANDFORMS

Compiled by MAjor ]J. L. ScoviL, Lt. CoLoNEL E. J. O'BRIEN, the Jate Major J. C.
McCoRrRMACK, and MAJoOrR R. B. CHAPMAN, United States Military Academy, West
Point. 1966. 164 pages. 1214 x 143/4. $9.95.

605 Third Avenue, New York, N. Y. 10016
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The laboratory fermentor
you don’t have to

autoclave

Now you can grow 5 to 24 liters

of cells in a laboratory fermentor
that can be completely steam-
sterilized in place in less than 45
minutes. While the medium is under
continuous agitation, steam circu-
lates through hollow baffles sub-
merged in the vessel, drastically
reducing sterilization time and
minimizing heat-destruction of the
nutrient.

This self-sterilizing apparatus
eliminates the aseptic preparation,
handling, and autoclaving techniques
required for glass fermentors, and
reduces the possibility of
contamination.

NEW BRUNSWICK SCIENTIFIC CO.,INC.

1130 SOMERSET ST. « P.O. BOX 606, NEW BRUNSWICK, NEW JERSEY 08903

1102

Rapid cool-down is achieved after
sterilization by circulating cold
water through the baffles which also
perform a number of other important
functions. They are employed as
a heat exchanger to circulate hot or
cold water for the control of
temperature; to achieve near-
ambient operating temperature and
overcome the high thermal
influences of exothermic reactions
and impeller friction; to baffle
the agitated fluid medium; and to
bubble air through the culture.

The MicroFerm is so designed
that all penetrations, ports and
process lines, as well as the vessel
itself, can be sterilized simultane-
ously or individually at the discretion
of the operator.

Simple semi-automated operation
of the MicroFerm is achieved
by electrically operated process
valves that perform a series of
sequential operations by merely
energizing a few switches. The
switches are electrically interlocked
to operate in perfect sequence no
matter which switch is energized first.

Completely instrumented for the
growth of cells under well defined
conditions of agitation, aeration,
temperature, pressure and pH,
the MicroFerm can be used for
batch production and continuous
culture of micro-organisms.

Write for
Catalog MF-128S /1226

: w0
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In your
Laboratorvy...

NS4

You have to see a Bausch & Lomb Flat
Field Dynazoom® Microscope perform to get the full
impact of its two new optical systems.

The Dynazoom Achromatic Flat Field System
gives you focal plane sharpness center to edge with all
objectives. When you focus with your Flat Field ob-
jective the whole field of view is crisp, clear and sharp.

Continuously Variable Zoom Magnification lets
you select the power just right for your own eyes and
specimen. While changing magnification with Dyna-
zoom you maintain constant, in-focus, visual contact
with the specimen.

2 DECEMBER 1966

Photograph taken in Strasenburgh Pharmaceuticals Research Center,
Division Wallace & Tiernan Inc., Rochester, N.Y,

LET YOUR OWN EYES DECIDE

The sum of Bausch & Lomb Dynazoom and the
Flat Field system is the perfect answer to the most
demanding laboratory microscope challenge. Give
Dynazoom a chance to prove its value. Then you will
fully appreciate what Bausch & Lomb means when we
say “For Better Microvision—Flat Field Dynazoom”.

Ask for a demonstration. Send for brochure 31-185,
Write Bausch & Lomb, 85636 Bausch St., Rochester,
New York 14602,

BAUSCH & LOMB (§)
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&N’sSpeedomx"W Recorder has 12 more pints in its favor.

Count them.

You should have counted 24 tracks
on the chart—double the former ca-
pability of our Speedomax W Multi-
point Recorder. This means that you
can now get clean, sharp records of 2,
3,4, 6, 12, or 24 points on a chart
97" wide.

This new maximum, made possible
by our unique Cleertrend® printing
process, is the latest in a long line of
advances which Leeds & Northrup has
introduced in recorder technology.
Some others:

* Cleertrend printing for the compact
(62" wide) Speedomax H, which has
a capability of 2, 3, 4, 6 or 12 points.
* Flexelect™ point-selection, for instant
read-out (or omission) of any one of 12
points or various point combinations.
* Memory-storage electric control
units, which combine effective pro-

1104

portioning control of selected points
with over-all monitoring and record-
ing of process variables.

OfallL&Nimprovements, Cleertrend
is probably most significant
...Because each channel is printed in
one of six colors, with a numbered dot
printed periodically, for clear read-
ability. (With a simple screwdriver
adjustment, you can also change from
standard printing to all dots or to all
numbered dots.)
...Because every dot and number is
sharply defined. There is no blurring
even at the fastest chart speeds. What's
more, you can choose the chart speed
which will give you best results.
...Because you can change the num-
ber of points simply and quickly with-
out tools.

Find out more about the Speedomax

H and W for temperature, pH, milli-
volts, and electrolytic conductivity.
Contact your nearby L&N office, or
write us at 4926 Stenton Avenue,
Philadelphia, Pa. 19144,

¢

LEEDS & NORTHRUP

Philadelphia 44 » Pioneers in Precision
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But they needn’t. The frustrations of manually as-
saying enzymes can be broken with the Technicon®
AutoAnaIyzeri®The following procedures have been
automated at rates up to 60 samples per hour or by

continuous monitoring of column effluents:

amylase 6-phosphogluconate-1, dehydrogenase
cholinesterase hydrolytic enzymes

cytochrome oxidase lysolytic enzymes

amino acid decarboxylases NAD-NADH systems

dehydrase peptidase
alcohol dehydrogenase phosphohexose isomerase
lactic dehydrogenase phosphorylase

glucokinase
glucose oxidase
glucuronidase

acid phosphatase
alkaline phosphatase
proteolytic enzymes

hexokinase sulfatase
histidase glutamic oxalacetic transaminase
urease glutamic pyruvic transaminase

glutamine synthetase ornithine carbamoy! transferase
ornithine transaminase and others

Reaction rates...quantitation...
assay...chromatography

g R 9300 B

CCELLE

It is quite likely that we can automate the assay for
the enzyme system you have under investigation.

Contact us...we may already have done so.

In any case, we will be happy to furnish a selection
of reprints which report the methods and equip-
ment employed to effect significant savings in time,
labor and material.

INSTRUMENTS CORPORATION
Ardsley (Chauncey), New York 10502 19



outstanding journals from

() consultants bureau

applied electrical
phenomena

elekironnaya obrabotka materialov

defectoscopy:

the Soviet journal of
nondestructive testing

defektoskopiya

chemistry and
technology of fuels
and oils

khimiya i tekhnologiya topliv i masel

chemical and
petroleum
engineering

khimicheskoe i neftyance
mashinostroenie

editor-in-chief: Academician B. R. Lazarenko

Topics under discussion in the pages of this new Academy of Sciences bi- -
monthly journal include the calculation and design of pulse generators,
methods of analyzing metal surfaces after machining, design of electrospark
equipment, electrospark strengthening, and measuring of power in the dis-
charge gap. The cutting of superhard alloys receives special attention, as
does the hardening of metal surfaces. The journal also contains reports
reflecting the extensive Soviet industrial experience in applications of electro-
erosion and other electrical processing methods. Previously announced as
Electrical Processing of Materials. Translation began with the 1965 issues.

SUBSCRIPTION (6 ISSUES)....$80 SINGLE ISSUE....$30 SINGLE ARTICLE....$15

editor-in-chief: R. I. Yanus

‘Publishes research in the theory and technique of nondestructive quality con-

trol of materials and products. The journal deals with magnetic and electric
defectoscopy, including examination of fractures and structures; ultrasonic
methods; x-ray and gamma ray defectoscopy; capillary penetration by liquids;
and radio techniques. Published in cooperation with Scientific Information
Consultants Ltd., London, England. Translation began with the 1965 issues.

SUBSCRIPTION (6 ISSUES)....$80 SINGLE ISSUE....$30 SINGLE ARTICLE. .. .$15

editor-in-chief: I: S: Polyakov

This new monthly translation journal publishes reports on improvements in
the processing of petroleum and natural gas and cracking and refining tech-
niques for the production of high-quality fuels, oils, greases, specialty fluids,
additives, and synthetics. The journal includes articles on the demusification,
desalting, and desulfurizing of crude oil; new flow plans for refineries; plai-
forming, isomerization, catalytic reforming, and alkylation processes for ob-
taining aromatic hydrocarbons and high-octane gasoline; methods of pro-
ducing ethylene, acetylene, benzene, acids, alcohols, esters, and other com-
pounds from petroleum, as well as hydrogen from natural gas and liquid
products; applications of molecular sieves; production of aulinesilicate, alum-
inum-molybdenum, aluminum-cobalt-molybdenum, and other catalysts; adsorp-
tion heating, hydrotreating, and selective solvents in the production of high-
quality base oils; fuel and oil additives; propane and urea dewaxing; pro-
duction of paraffin and microcrystalline waxes; and grease production. An
outstanding publication covering every aspect of the petroleum industry in
approximately 900 pages of more than 200 articles annually.

SUBSCRIPTION (12 ISSUES)....$125 SINGLE ISSUE....$30 SINGLE ARTICLE....$15

editor-in-chief: V. B. Nikolaev

A new monthly translation journal examining the problems of the design and
operation of equipment for the basic technological processes of the chemical,
petrochemical, petroleum refining, and paper industries. lis reports are devoted
to the calculation, construction, testing and modeling of apparatus  and
machines for sedimentation, filtration and centrifuging, refining of gases,
mixing, evaporation and crystallization; equipment for contact-catalytic,
thermal polymerization and other processes; industrial furnaces; machines
and apparatus for deep and moderate refrigeration; etc. The journal publishes
approximately 800 pages and more than 225 outstanding articles yearly.

SUBSCRIPTION (12 ISSUES)....$125 SINGLE ISSUE....$30 SINGLE ARTICLE....$15

SAMPLE COPIES AVAILABLE UPON REQUEST

A division of Plenum Publishing Corporation

consultants bureau 227 WEST 17th STREET, NEW YORK, NEW YORK 10011, U.S.A.
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A dangerous
lab fire that

didn’t happen

MALLINCKRODT SPECTROPHOTOMETRIC SOLVENTS
COME IN NEW ~“BOUNCING GLASS’* SAFETY BOTTLES

For your protection, we've put our more flammable
SpectrAR® solvents in new, PVC-coated glass
bottles. These bottles are extremely hard to break.
Usually, they’ll bounce right off your floor, pre-
venting breakage and flash fires.

You might as well have this extra safety, because
you’ll also do your best spectrophotometric work
with SpectrAR solvents.

Mallinckrodt provides a booklet of permanent
UV-VIS-NIR and IR absorbance charts on every
solvent. You can swear by these curves. Product
uniformity is controlled by spectrophotometric and
GLC analysis. This assures that each lot precisely

On your next order, get the only spectrophoto-
metric solvents that meet three standards—purity,
uniformity and safety. Send the coupon below for
data, or call your Mallinckrodt distributor.

Mallinckrodt L

MALLINCKRODT CHEMICAL WORKS

ST. LOUIS + NEW YORK +« LOS ANGELES

matches the NIR and IR Li
reference curves and ex- . |
ceeds the purity required [T 7 HH
to match the UV-VIS '
curve. I \ .

® 9 9 & % 0 0 9 O 9 0 ST O S B O SO S E e e

: Mallinckrodt, 2nd & Mallinckrodt Sts., :

° St. Louis, Mo. 63160 .

: Send SpectrAR solvent book to: :

®* Name .

EESEmEmSEEEES . .
HHH EEREEE ! : Dept. <
t ®* Company .

O 1 . :

| L @mPN | * Address .
(==t =& . v
Typical SpectrAR absorbance chart * City State Zip .
B ot S i L R TR A Dot i LB
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EPR at Work No.39§

,EPR Spectroscopy has proven to ’be a useful techmque for studymg
compounds and radical interm es which have an unpaired elec
_tron. The Varian V-4502 series is a pr ) workhorse for observations
_of this kind. The new E-3 is an easy, simple-to-operate system de
signed specifically for chemical and biological applications.

Biomolecules that do not contain an unpaired

spond in EPR studies. However, with sensitive EP ,
_ able to clearly detect the behavnor of free radicals, such inert bio-
be

pectrometers.

logical ‘and chemical compounds c¢al ied when they are
chemically bonded to a stable free radical. This radical, or spin label,
produces a sharp, well-resolved, and simple paramagnetnc reson-.

ance spectrum hlghiy sensmve to bt.

environment of the molecule.

Spin Labels

for Biomolecules

EXAMPLE: “Tagged” molecules by chemical reaction with
stable spin systems.

Most materials of biological and chemical interest do
not contain an unpaired electron spin (in their ground
states) and are not useful for EPR studies. Many of these
materials can be studied with EPR methods by either
oxidizing or reducing them. Recently, a more general
method has been developed by McConnell et al,1.28 who
have “‘tagged’” molecules by chemical reaction with stable
spin systems, somewhat in analogy to customary fluor-
escence labeling. All tagging or labeling methods are
useful in determining the mere presence or absence of the
tagged compound. In addition, spin labeling offers several
intrinsic advantages over other methods: The EPR tech-
nique has very high sensitivity; the spin label provides a
microprobe for examination of the local environment; and
the motion of the tagged species affects the observed
spectrum.

As an example, the reversible change of Bovine Serum
Albumin (BSA) as the pH is lowered was studied by spin
labeling methods. The molecule BSA was reacted chem-
ically with a spin label, which in this case was a stable
nitroxide molecule similar to that shown in Figure 1. In a
pure solution of the spin label, three sharp well resolved
hyperfine lines are observed, arising from coupling to the
nitrogen nucleus (I=1). The lines are sharp because rapid

Fig. 2 1

motion in solution averaged the anisotropic hyperfine in-
teractions. The spectrum of spin labeled BSA is shown in
Figure 2. McConnell et al have shown that this spectrum
arises from spin labels bound in two different environ-
ments of the BSA molecule, one site where considerable
motion of the nitroxide radical is permitted giving rise to
3 narrow lines, and one site where the spin label is more
tightly bound to the BSA molecule and an anisotropically
broadened spectrum is obtained. Here the spin label pre-
sumably is bound to a region of restricted access in the
BSA molecule.

As the pH is lowered, the BSA molecule is uncoiled in
such a manner that the broad anisotropic portion of the
spectrum arising from the tightly bound spin labels de-
creases in intensity. At the same time the intensity of the
3 narrow hyperfine lines arising from more freely moving
spin labels increases. Figure 3 shows the pH dependency
for the process, which is envisaged as an opening up of
the protein BSA.

Spin labels are currently being considered for other
applications such as kinetic rate determinations and study
of the environments close to reaction sites, e.g. enzymes.
1. Stone, Buckman, Nordio, McConnell, Proc. Nat'l. Acad. Sci. 54,

1010, (1965);

2. Griffith and McConnell, Proc. Nat’l. Acad. Sci. 55, 8, (1966);

3. Lawrence, Berliner and McConnell, Proc. Nat’l, Acad. Sci. 55, 708,
(1966).

Fig.3

@

—
=

-~

High Field Relative Intensity
[(e]

}‘_2(&,{ pH

Would you like reprints of this or previous examples
in this series? Or more information

about EPR or NMR? Simply write to:

Analytical Instrument Division, Palo Alto, California.
In Europe, contact Varian A. G., Zug, Switzerland.

varian

analytical instrument division
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“What this country needs
is a good 10-cent pipet !

Could a 10-cent pipet do the same job as
a conventional pipet? This new Kimble
disposable pipet can...for even less than
a dime! Made of fine borosilicate glass, it’s
clean, cotton-plugged, sterile, ready to use.
Features a rugged, uniform tip for consist-
ent delivery. Same accuracy as a regular
pipet: £2%. The right length for handling
ease; the right price for disposable conve-
nience, and new packaging for added utility.
Compare! Write for your complimentary
sample and complete information. Address
below, c/o Marketing Services Department.

Owens-ILLINOIS

. maker of Kimble Prodlucts
Toledo, Ohic 43601




Some organizations
cut R&D funds first
when costs must

be reduced.
We don’t.

With us R&D isn’t a luxury; it's our only reason for existence.
Engineers and scientists at our eight laboratories work in basic
or applied R&D on projects of great national significance. That's
why they are backed by the full resources of the Navy and the
Federal government and provided with all the facilities and
equipment they need to do the job.

If you feel your professional development has been impeded by

half-hearted management support of research, we invite you to
consider a career with us. To explore the possibilities, get in
touch with the Employment Officer (Dept. F) of the particular
laboratory which interests you. He'll bring you up-to-date on the
benefits of career Civil Service and the unique recreational and
educational opportunities you and your family will find in the
Washington, D. C. area.

Naval Laboratories of the Washington, D.C. Area*

1. Naval Research Laboratory

Washington, D. C. 20390

—places heavy emphasis on pure and basic
research in the physical sciences to in-
crease the store of knowledge of the sci-
ences, as well as on applied problem-solving
research under the sponsorship of various
government activities to improve materials,
technigues and systems.

2. Naval Ordnance Laboratory

White Oak, Maryland 20910

In addition to being one of the nation's
leading establishments for research and
development in undersea warfare, NOL is
the Navy's principal aeroballistic activity
and a leader in the development of air and
surface weapons, with a broad research pro-
gram including explosives, electrochemistry,
polymers, magnetism, acoustics, materials,
solid state and nuclear phenomena.

1110

3. Naval Oceanographic Office

Washington, D. C. 20390

—engaged in long range technical and sci-
entific research in general oceanography,
geophysical and geodetic surveys, bathym-
etry, oceanographic instrumentation, infor-
mation processing, cartography and other
important areas.

4. David Taylor Model Basin

Washington, D. C. 20007

—fundamental and applied research lead-
ing to the development of advanced ship
design concepts and related to the resist-
ance, stability, and propulsion of ships and
aircraft; the strength of ship structures and
the survivability of ships under attack;
hydro-structural acoustics and mechanical
vibration, as applied particularly to silent
operation of ships; the application of math-
ematics and high-speed computer tech-
niques to engineering and logistics problems
of the Navy; and development of new ship
types such as surface-effects ships and
hydrofoils.

5. Naval Weapons Laboratory

Dahlgren, Virginia 22448

—engaged, first, in studying and analyzing
advanced weapons systems, ballistics, and
astronautics through basic and applied re-
search in mathematics, physics, and engi-
neering . . .and, second, in achieving
maximum degree of competence in various
sophisticated DOD projects utilizing the
most advanced computer technology and
systems available.

6. Marine Engineering Laboratory
Annapolis, Maryland 21402

—R&D in naval shipboard and submarine
machinery and auxiliary systems (electrical,
propulsion, control, etc.). Emphasis on ship
silencing, new concepts in energy conver-
sion and control, ways to minimize friction
and wear, special operating machinery for
deep diving vessels; naval alloys to meet all
ocean environmental conditions; minimiza-
tion of ships’ magnetic signatures; and
systems engineering.

7. Naval Propellant Plant

Indian Head, Maryland 20640

—develops and maintains the Navy's tech-
nical competence in missile, gun and rocket
propellants. Conducts R&D in chemistry,
propellants, propellant ingredients, propel-
lant processing; performs product and pro-
duction engineering, chemical engineering,
chemical process development and pilot
plant operations in the field of solid and
liquid propellants and explosives.

8. Naval Observatory

Washington, D. C. 20390

—continued fundamental observations of
positions and motions of celestial bodies
. + » basic research in positional astronomy,
astrophysics and celestial mechanics . . .
determination of precise times and frequen-

cies . . . control of world-wide Department
of Defense distribution systems for time and
frequency . . . computing and publishing
astronomical ephemerides and catalogs.

*An Equal Opportunity Employer
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Ifyourfirst e
thoughtlsnt = e -
Fisher reagents ~ think again.

s

For your crowning achievements, rest on Fisher's laurels. We manufacture and stock
over 7400 reagent chemicals, solutions and clinical and bacteriological formulations.
All are reliable and accurate, because purity is our watchword. All are in our new
Chemical Index, off the press shortly. For your free copy, write Fisher Scientific
Company, 139 Fisher Building. Pittsburgh, Pa. 156219. F-546

@ FISHER SCIENTIFIC CO.
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and the 20th Century
Industrial Revolution

techniques.

Take advantage of AECL's Consulting Services.
—Find out how your company can be a /eader
in today’s industrial revolution to bring better
products into a better world.

Information is available immediately from—

ATOMIC ENERGY OF CANADA LIMITED

Commercial Products « P.O. Box 93 - Ottawa - Canada

Telephone 613-728-1841 Cable “NEMOTA"
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When you
Selecl 2
SEGIN0-

polarimerer
.. 1ake @
long look

LOOK AT THE CARY 60

Consider three basic factors that deter-
mine the value of any spectropolarimeter
— performance, reliability, versatility.

Look at performance. Absorption toler-
ance must be sufficient to permit UV pen-
etration where sample or solvent absorbs
heavily. Sensitivity has to be adequate to
detect minute amounts of optical activity.
Baseline stability is vital.

Next, look at reliability. Can the instru-
ment repeat yesterday’s performance
tomorrow? Next week?

Then, look at versatility. The instrument
should adapt to a variety of samples. Con-
trols must be provided for matching the
instrument to sample limitations.

Now, look at the CARY 60. What are its
performance benefits? Absorption toler-
ance: with absorbances as high as 3, valid
readings are obfained in the important
2300A region of bio-polymer activity. Sen-
sitivity: 0.0004° rotation detectable with
sample absorbance of 1.0 at 3000A (15A
spectral bandwidth, 30 sec pen period).
Baseline stability: less than 0.003° drift in
a 15-hour period.

Reliability? Records show CARY 60’s have
been used as much as 10 hours daily for
periods up to 2 years. With such reliable
performance, data is accepted with com-
plete confidence.

Versatility is inherent in the CARY 60.
Adapts easily for differential measure-
ments. Precisely calibrated controls per-
mit selecting operating conditions for
optimum performance. This means fewer
time-consuming dilutions and minimum
sample handling.

Take a longer look at the CARY 60. Write
for Data File E607-126

®
instruments . a varian subsidiary
2724 South Peck Road, Monrovia, Calif. 91016
UV/VIS/IR/R Recording Spectrophot

Manual Spectrophotometers :s;octropnlarimoters
Vibrating Reed Electrometers & Amplifiers




ANALOG MONOLOGUE

On Means for Modelling, Measuring, Manipulating, & Much Else

BUILDING BETTER BREADBOARDS

Since the days of crystal sets, the term “breadboards’ has
been used for the structures on which temporary or experi-
mental electronic circuits were assembled . . . probably be-
cause the earliest experimenters, working in attics, cellars,
or garages, did in fact raid the kitchen, for oatmeal boxes,
glass jars, and — to serve as a convenient wooden “‘chassis’’
— even the household breadboard.

Although the wooden plank has long since been replaced by
various mechanical schemes — some of them impressively
elaborate and complex — the homely name has survived . ..
along with the need to plan a layout, assemble the hardware,
cut and solder wires, and (again a classic phrase) the need to
““debug” the resultant lashup.

During the past twenty years, breadboards — wooden,
metallic, or plastic — have cost us and our customers an un-
believable amount of wasted time and effort. Operational
amplifier circuits are, when correctly built, among the most
reliable, stable, and “forgiving>’ devices in all of electronics;
but they are easily encouraged to misbehave by “haywir-
ing,”” ‘“‘strays,” and other parasitic temptations. Now we
have Built a Better Breadboard . . . and we invite you to
beat a path to our door.

Because they do not retain any of the limitations and defects
of older schemes, we feel that this new generation of circuit-
assembly aids deserve a new generic name. We call them,
therefore, not breadboards, but OPERATIONAL MANI-
FOLDS. Two designs are now available, as shown in figures
1 and 2. Both offer the same four features: Speed, Conve-
nience, Flexibility, and Logical Organization. In essence they
consist of compact bench-mounting structures of unique de-
sign — containing a well-regulated dual power supply, four
or five pluggable (and therefore interchangeable) operational
amplifiers, and a completely wired jack-panel. The spatial
organization and marking of the panel greatly simplify rapid
interconnection of the amplifiers, which is accomplished by
means of pluggable components and jumper leads. Provision
is also made for the addition of plug-in networks, such as
linear and nonlinear Philbrick Transconductors. The wire-
routing, shielding, grounding, dynamic-stabilization, and
guarding problems normally associated with low-level, wide-
band, high-gain circuits have been almost entirely eliminated
in these manifolds, almost as effectively as in our single-
amplifier Q3-style Universal Operational Modules in fact...
at much lower cost per circuit, too.

It takes but a few weeks of active use to recover the modest
cost of either the MP (4 amplifiers, plus power supply, $390)
or the RP (5 amplifiers, plus power supply, $495.), and you
will probably notice certain extra-economic bonuses: super-
ior circuit performance, sunnier dispositions, and greater
freedom of invention, to name three. In time, you may find
yourself using manifolds for semi-permanent circuits that
must be built to otherwise-impossible schedules. They are

neat enough, they compete very favorably with one-shot
“custom’’ chassis-punching and wiring, and RP is easily
rack-mountable,

+15.000

- .;_(e, +€,) i A z‘ott‘
o] W L S
L | L e

100pF

>
10K < 10K =

13K 0.0VuF 10K

BASIC CIRCUIT OF
Q3-M1 MULTIPLIER=-DIVIDER

Fig. 3

As for speed and convenience, we should be content to rest
our case on the schematic and photograph of Figure 3.
This 5-amplifier multiplier was “‘constructed” in just 27
minutes, starting with the schematic. To make the test per-
fectly fair, we ran it in the laboratory of a customer, only
15 minutes after he first saw the RP, and with no rehearsals.
We didn’t help him, except to run through the instructions
once, and hand him one of our standard kits of plug-in com-
ponents and jumper-leads . . . informally known, by the way,
as our “Bag of Worms.”

Would you like to try our Better Breadboard? Call your local
Philbrick field engineer (or the factory) and ask for a free
demonstration. If you like, we’ll leave one with you for a few
days, Worm-Bag and all — but we think it only fair to tell
you that you probably will not be able to resist keeping it.
Even the fellow with the “‘non-electronic brain’’ can under-
stand it. The easy-to-follow instruction book guarantees
that. If you’d prefer to start off more slowly, write for free
literature package MBA3. Philbrick Researches, Inc.,
25D Allied Drive at Route 128, Dedham, Massachusetts
02026. Phone (617) 329-1600.

P

PHILBRICK
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Polacolor film made this
picture of a larynx section
in 60 seconds.

“*POLARQID*” AND “"POLACOLOR’’ ®

It took the pathologist exactly 60 sec-
onds to be sure he had the photomicro-
graph he wanted.

And that’s the prime advantage of Pola-
roid color film.,

If your first shot isn’t exactly right, you
can take another immediately.

You don’t go through the tedium of dark-
room procedure only to find the shot isn't
right. And you never run the risk of having
to repeat a difficult and time-consuming
photomicrographic setup.

You also get a finished print that’s easy
to study, file, or clip to a report.

And since photomicrography is an ex-
tremely delicate science to begin with,
seeing the picture seconds after the shut-
ter clicks is critically important.

You know if the exposure is correct.

You know if the filtration is correct.

You know if the color reproduction of the
subject is correct.

And you know all of these things in ex=
actly 60 seconds.

POLAROID CORPORATION

Cambridge, Mass.



18:44 hrs. 19.23 hrs. 19.34 hrs,
Anaphase: bivalents of homologous chromosome pairs moving to opposite poles during spermatogenesis in Pales ferruginea (Tipulidae).

A faultless sequence

automatically

With the Carl Zeiss Photomicroscope, you can concentrate on the specimen—instead of camera work.
That's done automatically by the built-in photographic system. The touch of a button selects the right
exposure time, opens and closes the shutter, advances the film, actuates a film counter and re-cocks the
shutter. Result: faultless sequences in color or black-and-white. O This truly universal microscope gives
you all the practical versatility you have come to expect of a Zeiss microscope. It can be equipped for
transmitted or reflected illumination. There are also various exchangeable stages and optics for bright-
field, dark-field, phase-contrast,polarization and transmitted-light interference work.dThe instrument has

a built-in, pre-centered 6-volt lamp. But you can also use a 12-volt lamp
or high-pressure mercury burner for ultra-violet or fluorescence micros-
copy. O The built-in Zeiss OPTOVAR provides three different magnifica-

tions for each eyepiece/objective combination—without changing focus. O For complete information,
write Dept. SC, Carl Zeiss, Inc., 444 Fifth Avenue, New York, N. Y. 10018. In

Canada: 14 Overlea Blvd., Toronto. COMPLETE SERVICE FACILITIES AVAILABLE.

THE GREAT NAME IN OPTICS ERISEIIUTY

ATLANTA, CHICAGO, DENVER, LOS ANGELES, SAN FRANCISCO, SEATTLE, WASHINGTON, D.C., BOSTON  IN CANADA: TORONTO, MONTREAL, WINNIPEG, VANCOUVER




What price
signal averaging?

Here’s a quick look at the real expense
—in data as well as dollars—of signal-
averaging devices, including our averager,
the Model 7100 Data Retrieval Computer.

Will you pay for less than excellent resolution?
You will in any signal averager that has a
minimum dwell-time per data point of more
than 39 microseconds. Resolution, after all,
is a function of the number of data points
that can be placed within a region of interest.
Our Model 7100 Data Retrieval Computer
(DRC) uses all 400 of its data points for
" signals occurring within as little as 15.6 milli-
seconds. The DRC, therefore, gives much
better resolution than averagers that use only
a fraction of their data points to represent
the signal of interest.

Will you pay for less than total versatility? You
will in any averager that doesn’t have the
built-in capability—without add-on options
—for interval- and time-histogram analysis,
as well as transient-averaging. The DRC wil}]
operate in any of these three modes, which
are selected on a front-panel switch.

Will you pay for less than maximum input sen-
sitivity? You will in an averager that needs a
pre-amplifier to accept low-amplitude input
signals. The DRC has 20-millivolt input
sensitivity. So, most of the time, the DRC
requires no added pre-amps.

What should you pay for a hasic signal averager?
That’s up to you. But for its price, the DRC
offers you more performance, versatility, and
convenience than any other comparable
signal averager.

The Model 7100 Data Retrieval Computer.
Now available at a new, lower price.

For more information, consult your local
Nuclear-Chicago sales engineer or write to us.

NUC;: G-B-p4B

NUCLEAR-CHICAGO
CORPORATION

349 E. Howard Ave., Des Plaines, Ill. 60018 U.S.A.
Donker Curtiusstraat 7, Amsterdam W.
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Isaac Newton R.LP.

I, too, would like to comment on the
dates of Newton’s birth and death (Let-
ters, 16 Sept. and 21 Oct.). Crew has
noted the inscription in Westminster
Abbey giving the date of Newton’s
death as 20 March 1726, Old Style (as
Julian dating is called). While he is
correct in stating that the year should
be 1727, the day of the month should
also be changed to 31 March, because
of the jump of 11 days which was made
when the British Empire switched to the
Gregorian calendar in 1752—2 Sep-
tember was immediately followed by
14 September.

As Barr states, Newton’s Old Style
birthdate was 25 December 1642, How-
ever, it was only in the 18th century
that the gap between Julian and Gre-
gorian dates was 11 days. In the 17th
century, the gap was only 10 days.
Thus, Newton’s New Style birthdate
should be 4 January 1643.

When Russia switched to the
Gregorian calendar in the 20th century,
the gap was 13 days.

ELLEN THRO
4939 Lee Avenue,
Downers Grove, lllinois 60515

A View of the Whole Forest

I agree with Carter’s analysis (“Wil-
derness Act: Great Smoky plan de-
bated,” 1 July, p. 39) that park admin-
istrations seem to measure success
“more by the number of visitors . . .
than by the quality of stewardship.”
This unfortunate preoccupation with
numbers has roots in external apathy
as well as in empire building. In the
defense of natural areas, scientists could
provide eloquent alternatives to visitor
counts.

A park naturalist’s time is indeed
taken up by “the shepherding of park
visitors.” However, the interpretive pro-
grams reach visitors who may be un-
versed in biology, geology, or conserva-
tion, but who are still capable of in-
fluencing congressmen who might be
considering proposals for pork-barrel
dams and roads.

Yes, “. . . the job of park naturalist
has lost most of its appeal for men
with an urge to do scientific research.”
Although the first park interpreters
were university teachers, park work
cannot attract the senior molecular bi-
ologists and physiologists of today.
However, many graduate programs re-

quire some marine biology. Wouldn’t a
season devoted to exploring a terrestrial
biota in a park be rewarding also? A
graduate-student ranger-naturalist can
serve the public whose taxes may be
educating him, while he views the
whole forest before permanently roost-
ing on a specialized limb.

Seasonal naturalist experience has
convinced me that improvements are
needed on both sides. The Park Service
should hire receptionists to free natu-
ralists for some field work. The aca-
demic community should show more
interest when their natural heritage is
at stake. Scientific breakthrough: today
or tomorrow; natural area preservation:
now or never.

WILLIAM A. CALDER, JR.
Route 1, Box 218,
Durham, North Carolina 27705

A 1953 Sighting

Hynek’s letter (21 Oct.) makes me
feel better. As a fishery biologist, I
have almost felt ashamed that I, too,
among other scientists, have seen a
“flying saucer.” In the fall of 1953 in
the eastern panhandle of West Virginia,
it was there on the horizon, about a
mile away—Ilooked 20 to 30 feet (6
to 9 m) in diameter—glistening in
the crystal-clear sunny afternoon. It
moved vertically from an on-the-
horizon position, then to the left,
to the right, and finally descended to
the horizon. Then with phenomenal
speed it took off to the right on a
high sweeping curve out of sight. In
my car with me were two other fish-
ery biologists, who saw what I saw
and we all agreed it was the “flying
saucer”  often described in the press
that year, and probably what a doctor
in that part of West Virginia had
been reporting. I suggested we report
it, but one of my assistants felt it
might be classified as “fishy” since it
was from three fishery biologists! One
of the viewers was a former P-38
pilot.

The result of a scientist’s reluctance
to report such sightings is that these
incidents remain merely conversational
comment at parties. Now I feel relieved
that Hynek has given the scientific ob-
server freedom to talk about those crazy
flying machines.

E. A. SEAMAN
American Fisheries Society,
15th and New York Avenue, NW,
Washington, D.C. 20005
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who else would hand you a line like this?

This 48-hour-long chart represents the performance your new
servo/riter* II potentiometric recorder has demonstrated before
it is even put into your shipping container. Before assembly,

the servo-motor and the chart drive are run-in for twelve hours at full
rated speed: just two of the 197 separate QA steps in the
manufacture of every servo/riter 11 recorder! Before shipping,

long runs prove instrument reliability and stability. Finally, the
performance parameters of each unit are recorded on a

chart and filed with the QA records. What a line!

The kind that won a coveted Zero-Defects Award from

an Apollo Program contractor. For more information,

write P. O. Box 66027, Houston, Texas 77006

The six most popular models are available “off-the-shelf.”

*Trademark of Texas Instruments

TEXAS INSTRUMENTS

INCORPORATED ...
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Interpretations of DNA

A letter from Van Rensselaer Pot-
ter (8 July) has criticized my state-
ment (“The biological nature of man”
22 Apr.,, p. 472) that “nothing that
has so far been learned about DNA
has helped significantly to understand
the nature of man or of any other
whole organism.” His objections are
that, in general, molecular biology
has contributed to such understanding
and that, specifically, its contributions
include knowledge of feedback in in-
dividuals and in evolution and explana-
tion of teleological aspects of orga-
nisms.

On the first point, I referred solely
to DNA, not to molecular biology in
general, which under various names
is older than evolutionary biology
and centuries older than DNA stud-
ies. Potter does not refer to DNA
and his remarks are therefore not
relevant to the statement he criti-
cizes. On the second point, although
the term “feedback” is fairly recent
jargon, the concept was quite well un-
derstood more than a century ago; for
instance, by Claude Bernard with re-
spect to individuals and by Charles
Darwin in the study of populations.
That was before DNA was known;
and it is the involvement of DNA in
those feedbacks which is not yet ade-
quately comprehended.

I completely agree with Potter that
molecular biology has already con-
tributed to the understanding of orga-
nisms and that DNA studies will add
greatly to that understanding. I am
glad he has made that point.

GEORGE GAYLORD SIMPSON
Museum of Comparative Zoology,
Harvard University,
Cambridge, Massachusetts 02138

Calcium and Fluoride Absorption

Armeit (Letters, 30 Sept.) expressed
some doubt about the validity of my
proposal (Letters, 17 June) to investi-
gate the influence of the fluoride con-
tent of fish flour on the teeth of chil-
dren, by citing a sentence from my
original paper on this subject [J.

Pediat. 65, 782 (1964)] regarding the

influence of calcium on fluoride ab-
sorption. In that paper, I discussed
in detail human studies showing that
fluoride in bone meal becomes partial-
ly unavailable in the presence of in-
creased amounts of calcium.

However, the important point is that
fish flour is rich in fluoride (169 to
272 parts per million) and that de-
spite its increased levels of calcium
(5.2 to 6.5 percent), a substantial
amount of fluoride could be absorbed
to affect the teeth at the quantities
of 10 to 20 grams of fish flour com-
monly consumed by young children
daily. It was on this basis that I rec-
ommended undertaking studies regard-
ing the effect of fluoride present in
fish flour on dental caries and mottled
enamel development in children. In
this connection, it should be noted
that the low prevalence of caries and
the severity of mottled enamel devel-
opment seen among children in a re-
cent study [Arch. Oral Biol. 5, 125
(1961) ] were attributed to a large
extent to the daily high consumption
of small fish eaten with the bones
which contain increased levels of both
fluoride and calcium.

D. M. HADJIMARKOS
Department of Public Health,
University of Oregon Dental School,
Portland 97201

Carrel: An Earlier Laureate

In a review of the many accomplish-
ments of Charles Huggins, one of the
1966 Nobel laureates in medicine or
physiology, it is incorrectly stated
(News and Comment, 21 Oct., p.
362) that “only one other surgeon—
Emil Theodor Kocher—has ever re-
ceived a Nobel prize (1909).” In fact,
the first Nobel prize in medicine that
came to America was awarded to Alex-
is Carrel of the Rockefeller Institute
in 1912 for “advances in suturing
blood vessels and organ transplanta-
tion.” Although Carrel made several
contributions in other biological fields,
particularly while applying tissue cul-
ture methods developed by R. G. Har-
rison in 1907, international acclaim
followed his demonstration of the fea-
sibility of suturing blood vessels, dra-
matically carried out in the success-
ful treatment of melena neonatorum
by blood transfusion in a premature
infant, son of a New York physician,
in whom Carrel anastomosed the fa-
ther’s radial artery to the popliteal
vein of the infant. [H. O. Mosenthal,
J. Amer. Med. Ass. 54, 1613 (1910)].

ABEL L. ROBERTSON, JR.
Research Division,
Cleveland Clinic Foundation,
Cleveland, Ohio
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ere, in an inert state.

It's the LINDE Liquid Nitrogen Refrigerator,
model LR-35-9. Dependable, nonmechanical
storage for biological specimens. Nine canisters
hold up to 1080 ampules (1.2 ml.) or 486 cu. in.
bulk storage.

The LR-35 holds specimens as long as 48 days
at —196°C (—185°C in the vapor space)
without adding LN,.

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

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

Now freeze them, too,
at the proper rate:

It's converted to the LINDE BF-5 Biological Freezer.
It cools up to nine 1.2-ml. ampules at selected
rates from O.5° C to 7° C/minute. At the same
time, specimen storage goes on unimpeded.

Operation is simple. Refrigerant is the cold
nitrogen gas evolving from LN; in the
refrigerator. An O-ring adjusts ampule level
in the necktube to regulate cooling rate.

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

Dept. SM-121, Linde Division
Union Carbide Corporation

270 Park Avenue, New York 10017

Please send full details on:

[J LR-35-9 Liquid Nitrogen Refrigerator. (F-1800)
[] BF-5 Biological Freezer. (F-1987)

Other cryogenic equipment.
[] Please add my name to your mailing list.

LINDE is a registered trade mark of Union Carbide Corporation.

UNION CRYOGENIC
R ]y PRODUCTS



NEW-LEITZ SM-D LUX LABORATORY MICROSCOPE

Here’s a laboratory microscope —with plusses that make a
big difference. A rugged, dependable, basic instrument for
handling routine microscopy workloads in the laboratory
with ease and efficiency. Features usually found in higher
priced microscopes improve performance and operating
convenience, add versatility.
Refinements include .a larger, heavier base - built-in, vari-
able lighting with low-voltage, high-intensity lamp —easily
replaceable, precentered GE bulb « built-in field diaphragm
centerable condenser - dual coaxial coarse and fine adjust-

1122

ment—never needs lubrication - spring-loaded protective
mounts for high-power objectives - standard or coaxial
mechanical stage —control knobs positioned for convenient
operation - 360° rotatable, anti-reflection coated, inclined
binocular tube - wide-field eyepieces.

Need a willing “extra hand” in your laboratory? Don’t
overlook the Leitz SM-D LUX microscope.

E. LEITZ, INC.. 468 PARK AVENUE SOUTH, NEW YORK, N. V. 10018
Distributors of the world-famous products of
Ernst Leitz 6. m.p. M. . Wetzlar, Sermany—Ernst Leitz Canads Ltd.
LEICA AND LEICINA CAMERAS - LENSES - PROJRCTORS - MICROSCOPRS
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Science serves its readers as a forum for
the presentation and discussion of impor-
tant issues related to the advancement of
science, including the presentation .of mi-
nority or conflicting points of view, rather
than by publishing only material on which
a consensus has been reached. Accordingly,
all articles published in Science—including
editorials, news and comment, and book
reviews—are signed and reflect the indi-
vidual views of the authors and not official
points of view adopted by the AAAS or
the institutions with which the authors are
affiliated.
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Project Hindsight*

The United States Department of Defense is the largest customer of
many of the major companies engaged in advanced science and technol-
ogy. The Department has an $80-billion inventory of weapons systems
and equipment. This inventory is continually being upgraded. In some
instances succeeding generations of weapons systems have achieved a
cost effectiveness greater by an order of magnitude than that of their
predecessors.

In order to understand factors contributing to successful management
of its research and development programs, DOD is conducting a retro-
spective study of the science and technology used in weapons systems.
This effort, known as Project Hindsight, has been under way for 2%
years. About 20 proven weapons systems have been analyzed. Typically
a team of five to ten expert scientists and engineers dissects the system
into its subsystems and components and identifies contributions from
recent science and technology important to improved cost or effective-
ness. Such a contribution is called an Event. A typical Event is the de-
velopment of a titanium-aluminum-vanadium alloy used in compressor
blades of the turbo-fan engines in the C-141 transport aircraft (and in
many civilian planes). The high and uniform strength-to-weight ratio
and corrosion and erosion resistance, the notch toughness, and the creep
resistance of this alloy substantially increase the performance and life
of jet engines.

Once the Event has been recognized, its history is traced. It has been
possible to identify the individuals who were principal contributors, their
organizations, and the dates and circumstances under which the work
was done. For the 20 systems, the principal contributors have in-
cluded 1025 people. The Events were performed by about 300 organ-
izations, sometimes jointly. All together, some 638 Events have been
analyzed. Eight percent of the Events are categorized as science; 92
percent, as technology.

Of the science Events, the majority were applied research clearly
oriented toward a DOD need. Most of the remainder were applied re-
search with a commercial objective. Only two science Events were iden-
tified as arising from basic academic research. These were the early de-
velopment of the shock tube, at Cornell University, and a project in
statistical sampling, at Wayne University. Nine percent of all the Events,
mostly in applied research and technology, were performed by univer-
sities. :

About 90 percent of the federal funds for university research is
furnished by mission-oriented agencies including the Department of De-
fense. Some of the conclusions from Project Hindsight are of relevance
to such agencies. Some of the conclusions are these:

1) Contributions from recent (post-1945) undirected science to the
systems studied appear to have been small.

2) The length of time to utilization of scientific findings is decreased
when the scientist is working in areas related to the problems of his
sponsor. )

3) The efficient production of timely knowledge useful to a mission-
oriented agency is most readily achieved when that agency funds and
manages its own research programs.

Because of its unprecedented nature and impressive scope Project
Hindsight is likely to be influential. The report implicitly raises ques-
tions concerning government support of academic research which uni-
versity scientists will do well to consider.——PHILIP H. ABELSON

* Available from the Clearinghouse for Federal Scientific and Technical Information,
5285 Port Royal Road, Springfield, Virginia 22151.



No degree of «
refrigeration

can alter
one cold fact:

Room temperature operation in liquid scintillation
gives better analytical performance... plus
faster analyses, and simplified sample handling

Here's the evidence:

1. Higher E*/B:

Beckman systems guarantee an E?/B in
excess of 100 at room temperature with neg-
ligible thermionic background. With new
photomultiplier (PM) tubes, the many advan-
tages of room temperature operation are now
available with no compromise in analytical
performance.

2. Higher tritium efficiency:

Superior photo cathode efficiency of RCA
PM tubes, developed in conjunction with
Beckman, delivers better tritium sensitivity
at room temperature than refrigerated tubes.
For example, H® efficiency for samples
containing 20% water is 20%.

3. Simplified cocktails:

Room temperature plus new PM tubes per-

mit use of simplified cocktails and insure

higher counting efficiency for aqueous

samples. You can forget the antifreeze—a

quencher that depresses counting efficiency.
1124

4. Greater sample solubility:

At room temperature you can include more
water and solids in your liquid scintillation
mixture.

5. No cooling required:

You don’t wait for samples to cool before
analysis. There are no precipitation problems
that often occur when samples are chilled.

6. No count rate drift:

Ambient systems eliminate count rate drift
due to oxygen uptake when samples are
chilled, and assure reproducibility by elimi-
nating variations in oxygen content.

From this data, one solid fact emerges: Room
temperature operation with new PM tubes
provides a significantly more efficient, con-
venient environment for scintillation analysis
than with older refrigerated PM tubes. You
get superior specifications with less analysis
time, better reproducibility, easier sample
preparation and simpler hardware.

These advantages are exclusive to Beckman
Liquid Scintillation Spectrometers. Prices
start at $7,995 —more than $4,000 /ess than
refrigerated units of comparable perform-
ance. And all Beckman Liquid Scintillation
systems include external standard-channels
ratio quench calibration, and electronic com-
putation of CPM and 2 sigma statistical
error. For complete details call your
Beckman Representative. Or write for Data
File No. 11.

[ST=Yol ' 4asl=1a8 INSTRUMENTS, INC.

SCIENTIFIC AND PROCESS
INSTRUMENTS DIVISION

FULLERTON, CALIFORNIA « 92434

INTERNATIONAL SUBSIDIARIES: GENEVA, MUNICH, GLENROTHES, SCOTLAND;
TOKYO; PARIS, CAPETOWN; LONDON, MEXICO CITY
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Why isn't your name on Science?

Did you wait for this copy of Science?

If you did, why not see to it that your next
copy reaches you immediately—with your own
name on it?

An increasing number of workers are finding
it essential to get a personal copy of Science
and to get it without delay. So many have asked
for personal .copies that Science is now the
fastest growing publication in science—circula-
tion is up 70% over what it was five years ago.

Because Science is now received by more
than 120,000 researchers all over the world,
it is also becoming the publication of choice
for an increasing share of the important new
findings in all fields. Rapid publication means
that Science keeps you in touch with findings,
methods and instruments that may change the
course of your own work—the kind of rapid,
“inside” communication hitherto available only
to well-established researchers with a place in a
select, corresponding group.

Science is included along with many other
benefits in annual AAAS membership dues of
only $8.50. For benefits, see the other side of
the page.
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American Association for the
Advancement of Science
1515 Massachusetts Avenue, NW
Washington, D. C. 20005

( ) I apply for AAAS membership:
Full name ....... ..o,

Address ........... i i

[ Please bill me [ Check enclosed
Your signature ............0iiiiiiaann
( ) | propose for AAAS membership:

Full name ...ttt

Address ............c.iiiiiiiiiie,

An invitation to join AAAS will be sent to
any colleague you may wish to propose. Sign
below if we may use your name in extending
this invitation.

Your signature . ...........cc0cveeenns .
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Washington, D. C.

BUSINESS REPLY MAIL
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American Association for the Advancement of Science

1515 Massachuseits Avenue, NW

WASHINGTON, D.C. 20005
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Shouldn’t you be in this picture?

The most eminent men of science have been
members of the American Association for the
Advancement of Science since its origin in 1848.
More than 75% of the members of the National
Academy of Sciences are AAAS members, as
are 70% of all U.S. Nobel Laureates in science.
Among the many benefits in which members
share, at an annual dues of $8.50, are:

52 issues of Science, including more than
® 1000 brief reports of new research findings in
all the major fields. ® 160 review articles, writ-
ten by innovators in specific lines of research.
® 400 book reviews, each prepared by a special-
ist whose appraisal is a reliable guide to the
value of the book to you. ® Nobel lectures of all
the prize winners in science. ® News & Comment
—weekly analysis by science-oriented reporters
of the mutual impact of science and politics.

Annual meetings, known as the “world series
of science.” The 1966 meeting will be in Wash-
ington, D. C., December 26-31.

Fellowship in the AAAS, honoring meritori-
ous contributions to science. Fellows are nomi-
nated annually from among the membership.

The satisfaction of sharing in the purposes of
AAAS membership. These are to: ® Further the
work of scientists. e Facilitate cooperation
among scientists. ® Improve the effectiveness
of science in the promotion of human welfare.
® Increase public understanding and apprecia-
ation of the importance and promise of the
methods of science in human progress.

You are cordially invited to join AAAS by
sending in the card.
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Accuracy 0.19% to 0.5%.

1,000,000 centipoises.

Small sample (30cc) required. Results consistent

and

Interchangeable

$350.

Price

reproducible.

MADE IN U.S.A.

Write for Bulletin HY-303.
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cosity of any true viscous

or

Measures viscosity with an error not greater than *0.19%, when

used at efflux times at 80-1000 seconds.

smallest listed

The

lubricating oils. The temperature of the bath should be con-

capillary is used for light fuel oil or kerosene, the others for
trolled within *=0.02°F.

$20. Calibrated, $38.

Write for Bulletin UV-414,

Schott Absorption Type Colored Optical Filter Glass

In all capillary sizes as called for by the A.S.T.M.—calibrated
Uncalibrated capillary,

or uncalibrated.
Metal frame to fit capillary, $6.50.

IN U.S.A.

MADE

ultra-violet (from about 250 nm), visible, and infra-red (to about 3,000
nm) spectra! regions. Available iq flat or as solid bars for the manufacture

New Rochelle . Optical Shop in about 100 types for the
of tubing for liquid laser excitation.

m our

Processed

Also Anti-Laser Eye-Protection Filter Glass BG-18

Write for Bulletin LA-652
Importers and Distributors of Jena Glass for over 40 years.

FISH-SCHURMAN CORPORATION
74 Portman Road, New Rochelle, N.Y. 10802

U.s.

Print name and address
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Vice-Presidential Address of Section
Q. Craig Sipe (George Peabody College
for Teachers) will preside. Dinosaurs
and dodo birds in higher education,
Clarence Boeck (University of Minne-
sota; vice president of Section Q).

Teacher Education for the Eighties.
Symposium, joint session of Section Q

1 e : and the National Association for Re-

L - : search in Science Teaching. Arranged

t lng S 288 pes . 2 by Craig Sipe, who will also preside.
20 '

Preparing the science teacher for the

_ o Lo _ elementary school of 1980, Willard
me an _ brateqnyy gontt” : Jacobson (Columbia University). Pre-
: . 1% acouract paring secondary school science teach-

ers for 1980, James A. Rutledge (Uni-
versity of Nebraska).

a lot

AAAS Commission on Science

Because they mean a lot to you, they mean a lot to us. That's

why S/P maintains 16 distribution centers, offers more than Education (Q1)

30,000 items. For example — disposable, color-coded diSPo

Pipets for micro sampling—calibrated to contain to +1%. We Panel. Science—A Process Approach,
guarantee you'll enjoy using them. They can mean a lot in your and Experimental Program in Science

scientific laboratory. for Grades Kindergarten through 6.

products : . P:Slaf—diSPo@) Micro Pipets Package 6 pkes., Program sponsored by the Commis-

0‘5;?2;';;' ot 28 pkg. sion. Arranged by John R. Mayor and
o0 Leon pLAcE | 0025@5N) $1440 | $1230 Arthur H. Livermore (AAAS). John
EVANSTON, ILLINOIS 8[1)521(833 (5¢ each) | (4.3¢ each) R. Mayor will preside. Panel mem-

bers: Edwin B. Kurtz, Jr. (AAAS),
Arthur H. Livermore (AAAS), Daniel
M. Rochowiak (Oliver Cromwell
School, Baltimore, Maryland), and
Henry Walbesser (AAAS).

Technical and Vocational Education.
Symposium, arranged by George B.
Brain (Washington State University),
who will also preside. Speakers: Grant

Vi S. ion). .
SINGLE & DOUBLE b 3 ot o) Do
d .
MIRROR MONOCHROMATORS |

American Educational Research
Association (Q2)

Send for your free copy of the S/P 1965 Glassware Catalog.

The Association has arranged a joint
session with Section Q (29 Dec.).

With ,
exchangeable prisms Am.erlcan Nature Study
- forthe visible, | | Society (Q3)

ﬂ“mgéol:lei?li;n:m“ﬁ: The ANSS program will be found
f : "m," ki cro o in the coordinated programs of the
: !_"znm'crm‘"‘f: Science Teaching Societies. See Q13.
| Write for Bulletin #980

y e Central Association of Science
PﬂﬂTWﬂ“ﬂﬂﬂmﬂﬂ'ﬂ“f and Mathematics Teachers (Q4)

| B .
i

@, 1115 Broadway

32 _P HOTOVO LT; : New York, ﬂ.'!'.'_ljﬂﬂﬂ_l-:;;;

M v R O REELS = ; SR G S L it

The program for CASMT will be
found in the coordinated programs of
the Science Teaching Societies. See Q13.
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NEW from PHARMACIA

SEPHADEX' LH-20

extends gel filtration
to organic solvents

Pharmacia Fine Chemicals now
introduces the first lipophilic
: derivative—Sephadex LH-20—to
extend the use of Sephadex to or-
ganic solvents. Since it swells in
water, polar organic solvents
and in mixtures of these solvents,
Sephadex LH-20 makes it possi-
ble to apply the conventional
Sephadex gel filtration technique
in fields such as lipid chemistry,
polymer chemistry and other
areas of organic chemistry and
biochemistry where organic sol-
vents must be used.

1L

Sephadex Solvent-Resistant Column
Having internal diameter 2.5 cm
and 45 cm length, the new
Sephadex Column SR 25/45 has

been especially developed for
chromatography in organic sol-
~ vents. It is equipped with two
specifically designed Upward-

|

Flow Adaptors for conducting
either ascending or descending
chromatography as one of its
many features.

RANGE OF APPLICATION
Solvent [ Approx. solvent regain l Approx. bed volume

ml solvent/g dry gel mi/g dry get
Dimethylformamide 2.2 4
Water 21 4
Methano! 19 3540
Ethano! 1.8 3.0-3.5
Chloroform® 1.8 3.0-3.5
n-butanol 18 3
Dioxane 14 2.5-3.0
Tetrahydrofuran’ 14 2.5-3.0
Acetone 0.8 1.5

*Containing 1% ethanol. Particle size: 25-100 &

EXAMPLE OF SPECIFIC APPLICATION

ﬂ

Concentration
Tristearin My891

Tricaprin Mw554

<> Triacetin My218

T C100
Elution volume ml

-

Separation of glycerol esters in chioroform. Bed
dimensions: 2.5x32 cm. Sample: 2 ml containing
4 mg of each substance. Flow rate: 0.6 ml/min.

For additional technical information, including the
booklets Sephadex LH-20 and The Sephadex Sol-
vent-Resistant Column, write to:

™) | PHARMACIA FINE CHEMICALS INC.
‘ [R | 800 Centennial Avenue
\___/ Piscataway, New Jersey 068854

Pharmacia (Canada) Ltd., 110 Place Crémazie,
Suite 412, Montreal 11, P. Q.

(Inquiries outside U.S.A. and Canada should be
directed to PHARMACIA FINE CHEMICALS,
Uppsala, Sweden.)
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Commission on Education in
Agriculture and Natural
Resources (Q5)

The Commission has arranged a
joint session with Section Q (27 Dec.).

Commission on Undergraduate
Education in the Biological
Sciences (Q6)

The Commission has arranged a
joint session with Section Q (27 Dec.).

Cooperative Committee on the
Teaching of Science and
Mathematics (Q7)
Wednesday 28 December

Some Conjectures with Regard to the
Future of Science Education. Sym-
posium. Robert L. Silber (American
Chemical Society) will preside. Speak-
ers: Richard L. Shetler (General Learn-
ing Corp., Washington, D.C.) and I
A. Warheit (International Business Ma-
chines Corp., San Jose, California).

Educational Policies
Commission (Q8)
Tuesday 27 December

Education and the Spirit of Science.
Program of the Commission, cospon-
sored by the National Science Teach-
ers Association. Arranged by James
E. Russell (National Education Asso-
ciation) and Robert H. Carleton
(NSTA). James E. Russell will
preside. Speakers: 1. I. Rabi (Colum-
bia University), Isaac Asimov (science
writer, Newton, Massachusetts), and J.
Darrell Barnard (New York Univer-

sity).

National Association for
Research in Science
Teaching (Q9)

NARST has arranged a joint ses-
sion with Section Q (29 Dec.).

National Association of
Biology Teachers (Q10)

The NABT program will be found
in the coordinated programs of the Sci-
ence Teaching Societies. See Q13,

ZETOPAN
FOR ALL

MICROSCOPIC
INVESTIGATIONS

The Reichert Zetopan is ingen-
iously designed for maximum
working comfort and operational
ease.

It has built-in illuminating sys-
tems for transmitted, reflected
and “mixed” light, and offers
unlimited versatility, for investi-
gating transparent, opaque and
semi-opaque specimens.

Outstanding features are:

Contrast Fluorescence Micros-
copy e Anoptral & Interference
Contrast e Polarization Interferom-
etry e Cinephotomicrography and
Time Lapse System e Four alter-
nate Light Sources e Components
for research in metallography &
Polarized Light e Photomicrog-
raphy with 35 mm. and Polaroid
Land Cameras

ackKer

Reguest literature or demonstration

William J. Hacker & Co., Inc.

Box 646, W. Caldwell, N. J., (201) 226-8450
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VIKEM® VINYL APRONS

Non-absorbent
and chemically re-
sistant; give excel-
lent protection to
personnel. Avail-
able in a variety
of sizes, standard
or heavy weight,
translucent or
black.

VIKEM® VINYL
LABORATORY
COAT

Sleeveless form-
fit jacket. Rein-
forced neck band
with snap fasten-
ers.

VIKEM® VINYL Protection wa’er;
you need it. Wit

SLEEVE convenient zipper
PROTECTORS Closure or elastic.

9” or 16” long.

POLYETHYLENE GLOVES

Inexpensive
hand protector to
safeguard hands.
One finger or five
finger glove.

VIKEM® VINYL
BOOT COVER

Protects boots
from splashing
chemicals. :

Available atyour laboratory supply house
Send for our catalog supplement listing
many NEW items . . . just off the press!
For your FREE copy write Dept. E-12

BEL ART PRODUCTS,
PEQUANNOCK, N. J. 07440

The MOST COMPLETE line
of Plastic Laboratory Ware

available from ONE source
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National Science Teachers
Association (Q11)

The NSTA program will be found
in the coordinated programs of the
Science Teaching Societies. See QI13.

Pennsylvania Science Teachers
Association (Q12)

On Thursday, 29 December, the As-
sociation will hold its Annual Business
Meeting.

Science Teaching Societies
Affiliated with AAAS (Q13)

The following is the coordinated
program of: American Nature Study
Society (Q3). Central Association of
Science and Mathematics Teachers
(Q4). National Association for Re-
search in Science Teaching (Q9), Na-
tional Association of Biology Teach-
ers (Q10). and National Science
Teachers Association (Q11), in chron-
ological sequence.

Monday 26 December

NSTA Session 1. New Approaches in
The Laboratory for College Physical
Science. Program cosponsored by The
Central Association of Science and
Mathematics Teachers. Arranged by
Albert F. Eiss (NSTA). Conrad E.
Ronneberg (Denison University) will
preside. Physical science laboratory
programs need new approaches, James
H. Mathewson (San Diego State Col-
lege). Laboratory projects in physical
science for general education, Conrad
Ronneberg. Laboratory projects in
physics for science and engineering
students, John G. King (Massachusetts
Institute of Technology).

ANSS Board of Directors Meeting.

Tuesday 27 December

ANSS Session I. Nature Study and
Conservation. Howard E. Weaver (Uni-
versity of Illinois) will preside. Broad-
ened ecological perspectives for under-
standing man and nature, Sanford S.
Farness (Michigan State University).
Why wilderness and how biologists can

help save it, M. Rupert Cutler (The\

Wilderness Society, Washington, D.C.).
Natural areas: their management and
use, Charles H. W, Foster (The Nature
Conservancy, Washington, D.C.). Na-
ture study and conservation education
programs, Matthew J. Brennan (Pin-

book news
from
Williams
&
Wilkins

Prier: Basic Medical

Virology

Designed specifically as a text-
book for students of basic sci-
ence, Basic Medical Virology
contains only those facets of the
subject which are applicable to
its audience. This, it is hoped,
will aid in the encouragement
of the novice who is overcome
by despair at the complexity
and verbiage of virology books
up to now. For these reasons,
all clinical aspects have been
omitted. An attempt has been
made, rather, to bring together
in a single book the essential
information that is required for
a basic understanding of the
viral parasites and the mecha-
nisms by which they exert their
biological influences on animal
hosts. Twenty-three outstand-
ing virologists, under the edi-
torship of Dr. James E. Prier,
have contributed to the book.

1966 $14.50
approx. 700 pp., 100 figs.

THE WILLIAMS & WILKINS CO.
428 EAST PRESTON STREET
BALTIMORE, MD. 21202

Publishers of Books and Periodicals
in Medicine and the Allied Sciences.
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chot Institute for Studies in Conserva-
tion, Milford, Pennsylvania). Con-
servation of conservation materials,
Carl S. Johnson (Ohio State Univer-
sity).

NABT. Contributed Papers. Ar-
ranged by Philip Fordyce (Florida State
University), who will also preside. Six
papers will be presented.

All Science Teaching Societies. After’

BSCS, What? Arranged by Jay Barton
II (CUEBS, Washington, D.C.), who
will also preside. Introduction: Possible
directions for the biology program of
the future, William V. Mayer (BSCS).
Organizing principle 1; intellectual his-
tory, Garland E. Allen (Harvard). Or-
ganizing principle 2; social relevance,
Sherwood L. Washburn (University of
California, Berkeley). Organizing prin-
ciple 3; quantitative rigor, Wayne
Thornburg (Dartmouth).

Joint Mixer of ANSS, CASMT,
NABT, NARST, and NSTA. Planned
by the Arlington Science Teachers As-
sociation. Phoebe Knipling (supervisor
of Science, Arlington County Schools)
is chairman.

ANSS Board of Directors Meeting.

Wednesday 28 December

ANSS Session II. Frontiers for Na-
ture Study. John A. Gustafson (State
University of New York, Cortland)
will preside. New horizons in outdoor
education through Title III, Kingsley
L. Greene (Outdoor Education Project,
Lima, Pennsylvania). Outdoor educa-
tion for rural disadvantaged, Robert L.
Vogl (Northern Illinois University).
Are naturalists neglecting nature?, Paul
E. Goff (Toledo, Ohio, Metropolitan
Park District). School site develop-
ment: site planning; site development;
curriculum enrichment; and commu-
nity use, William B. Stapp (University
of Michigan).

NSTA Session II. Science Education
and Children. Program cosponsored by
the CASMT. Arranged by Albert F.
Eiss. Harold E. Tannenbaum (Hunter
College) will preside. Introducing chil-
dren to science, Mrs. Deanna Brummett
(elementary teacher, Webster Groves,
Missouri). Widening vistas: inservice
education, David Butts (University of
Texas). Innovation in science educa-
tion for elementary teachers, Archie L.
Lacey (Hunter College).

NABT Luncheon and Address. Wil-
liam K. Stephenson (Earlham College)
will preside. Presentation- of NABST
Presidential Award, Andrew S. Mac-
alaster (Macalaster Scientific Corpora-
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VICKERS W in

Microprojection and Photomicrography
with the M15C microscope illuminator base

The Vickers system for illustration and
group display of microscope images
gives you a versatile capability for high
performance projection and projection
drawing, combined with instant con-
vertibility for photomicrography, either
manual or fully automated, in all pop-
ular film formats. Very high intensity
— 100 watts, at 12 volts, sufficient for
projection of “high power phase and
polarizing images — is available from
the new quartz iodine illuminator base,
supplied with complete facilities for

PROJECTION
SCREEN

AUTOMATIC
CAMERA

CAMERA
PILLAR

QUARTZ IODINE ILLUMINATOR BASE

sensitive and convenient control of the
illuminating beam. Color temperature is
3100°K in normal operation, up to 3300°K
at full voltage. A continuously variable
transformer and voltmeter are built into
the base — together with bulb centering
motions, a condensing ‘lens focusable by
rack and pinion and gear-actuated con-
trol of the field iris aperture. A joy-stick
control mirror is mounted in the micro-
scope base, making beam alighment mar-
velously precise and convenient. The
M15C microscope includes a unique “con-
vertible” trinocular body which allows pro-
jection of the image either vertically or
horizontally, — by interchange of standard
binocular and monocular bodies on a
100% reflectance trip-mirror unit. This de-
sign gives you complete versatility in set-up
— the sketches illustrate. (1) Horizontal
projection in any direction (since the trip-
mirror unit is rotatable). (2) Projection
drawing (by addition of a mirror to throw
the image to the table top). Images are
surprisingly bright even in a well-lighted
room. (3) Vertical projection to a rotatable
projection head (a unique micro-crystalline
wax screen is supplied which gives reso-
lution superior to the ground glass and

Fresnel systems). (4) Instant changeover to photomicrography of all types, by
swinging in pillar-mounted cameras {send for our complete camera catalog

describing the wide selection available).

The Vickers M15C microscope has

many other advantages for you. Please send for the complete catalog.

VIGKERS

S INSTRUMENTS,

INCORPORATED

Successors lo Cooke, Troughton & Simms, Inc.

15 WAITE COURT, MALDEN, MASS. 02148 « (617)324-6666

Member of the Vickers Group

IN CANADA: 1570 MIDLAND AYE, SCARBOROUGH, ONTARIO ¢ (416) 751-4360
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260 tube capacity in
1772" of bench space

. THE BUCHLER

FRACTO )MAT.

linear fraction collector

FRACTOMAT is one of the most compact fraction collectors available, yet offers
features not found in larger units. It provides drop, time and volume (syphon
or photoelectric) collection directly into an unlimited number of test tubes.
A safety teflon valve prevents stray drops falling between test tubes or loss. of
sample due to power failure. Adapters available for micro-collection.

Request Buchler Bulletin No. S-3-4200

BUCHLER
WSTRUMENTS

LAéDHATDHY APPARATUS * PRECISION INSTRUMENTS

BUCHLER INSTRUMENTS, INC.

1327 16TH STREET, FORAT LEE, NEW JERSEY 07024

New concepts in
animal cage systems
become a reality
at Harford.

e Primate cages o Poultry cages
» Dog cages e Rodent cages
o Cat cages o Rabbit cages
Custom-Engineered animal
cage systems

Harford

Metal Products, Inc.
Building 101
Aberdeen, Md. 21001
272-3400 (301)

1240

Technical Manual
explains in detail
how to use
Millipore Filters
for microchemical
analysis by:

Visible Light Microscopy
Electron Microscopy
Spot Tests

Ring Oven Analysis
Infrared Spectroscopy

U. V. Spectroscopy
Visible Light Colorimetry
Flame Photometry

Arc Emission Spectroscopy
X-Ray Fluorescence
X-Ray Diffraction
Activation Analysis
Gravimetric Analysis
Autoradiography

76 pages of illus-
trated procedures in
ADM-70 “Micro-
chemical and Instru-
mental Analysis”
available free of
charge from

Millipore

FILTER CORPORATION

145 Ashby Rd., Bedford, Mass. 01730

D
FREE COPY

tion) to Arnold B. Grobman (retiring
president, NABT; Rutgers). Behavioral
technology and social change, Francis
Mechner (Institute of Behavioral Tech-
nology, Pleasantville, New York.).
ANSS Annual Luncheon. Douglas
E. Wade (Northern Illinois University)
will be master of ceremonies. Presiden-
tial address: ANSS—present and fu-
ture, Howard E. Weaver (University
of Illinois). Presentation of the Eva
L. Gordon Award in Nature Literature.

Thursday 29 December

All Science Teaching Societies. Joint
General Session. Human Ecology. Ar-
ranged by Jay Barton !l (CUEBS,
Washington, D.C.). Jack B. Bresler
(Tufts University) will preside. A defini-
tion of human ecology, Stanley A. Cain
(Assistant Secretary of the Interior).
Human ecology in the classroom, Jack
B. Bresler. Pancl: Paul Baker (Penn-
sylvania State University) and John
Paul Scott (Bowling Green State Uni-
versity).

ANSS Session 1II. Nature Study Ap-
proaches Basic to Science Curricula and
Programs. H. Seymour Fowler (Penn-
sylvania State University) will preside.
Using slides to stimulate observing and
recording, John W. Brainerd (Spring-
field College). Engendering a sense of
wonder, Stanley B. Mulaik (University
of Utah). Exploring winter aspects,
Richard B. Fischer (Cornell University).
Meeting some problems of outdoor edu-
cation, Ruth W. Kearns (East Hill
School, Camillus, New York).

NSTA Session 1II. The Physical
Sciences in Oceanography. Program co-
sponsored by the CASMT. Arranged by
Albert F. Eiss. Victor J. Linnenbom
(U.S. Naval Research Laboratory) will
preside. Geophysics, Brackett Hersey
(Office of Naval Research). Geochemis-
try, John Lyman (U.S. Department of
the Interior). Fueling of the air-sea
system, Michael Garstang (Florida
State University).

Joint Commiittee Meeting to Plan the
1967 Meeting.

ANSS Board Meeting.

Joint Field Trip of ANSS and
NABY. Arranged by ANSS and Asso-
ciation of Interpretive Naturalists. Ex-
ploring and interpreting some urban
ecology in the Washington, D.C.,
area.

Field Trip of NSTA. Field trip to
Goddard Space Flight Center, Green-
belt, Maryland.
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ONE OF A SERIES

FOR RESEARCH
AND PHIPPS & BIRD

i ISOLATED
ORGAN-
TISSUE
BATH

NUCLEOSIDE PHOSPHATE ANALOGS
A-5'-0-P-0-P-0-P versus A-5'-0-P-CH,-P-0-P

ATP Adenylyl Diphosphonate
(a,8 — methylene analog)

Phosphate analogs of the naturally occurring nucleoside
di- and triphosphates in which either the «,3 or 8,y—
bridging pyrophosphate oxygen has been replaced by
a methylene (—CH,—) group.

Catalog No. 7053-400

A New MILES Tool

for Resear’ch |n ® Designed for the purpose of studying the effect of drugs
MOLECULAR BIOLOGY :;g::::::,cal stimuli on isolated organs and smooth muscle
Similar ADP, dATP, GTP, dGTP, UTP, and TTP analogs ® For use with mechanical or electronic recording systems.
are available for immediate delivery. ® Allows quick, easy attachment of tissue.
For studies of systems involving liberation or transfer of ® Tissue can be washed without exposure to air or chamber
ortho- or pyrophosphate groups. can be drained.
® Diffusion between chamber and reservoir prevented by check
For complete specifications and schedule of prices valve. :
request Bulletin SK6. ® Allows accurate recording of tissue contraction.

® Water temperature precisely controlled.

MILES LABORATORIES, INC.
RESEARCH PRODUCTS DEPT. PHIPRS ABIRD, e,

U.S.A.: Elkhart, Indiana 46514 Manufacturers & Distributors of Scientific Equipment
EUROPE: Stoke Poges, Slough, England 6ih & Byrd Streefs — Richmond, Virginia

make tlfansmission and reflection KOSSEL
microdiffraction measurements with one camera

Now you can extend the microanalytic capability of your MS-64 Microanalyzer with
the KOSS-AC-2 camera. Typical applications include precision measurements of lattice
parameters, and orientation studies of micron-size crystallites. Descriptive literature
is available.

Q%ﬂ()%ﬂ@w% SCIENTIFIC INSTRUMENTATION DIVISION

Subsidiary of Bowmar Instrument Corp.
531 Main Street ® Acton, Mass. 01720 ® Tel: (617) 263-7756 (Boston) 542-0284
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SHONKA

ELECTROMETER

New high-sensitivity
instrument measures
vitra-small dc¢ signals

The new Shonka Electrometer is an
extremely sensitive instrument for indi-
cation of very small dc potentials from
extremely high impedance sources.

It depends for its operation upon the
unique application of a simple princi-
ple—the interaction of a charged body
and an electrical field produced by an
alternating current.

ADVANTAGES

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

APPLICATIONS

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

SPECIFICATIONS

Sensitivities—10,000 div./volt or 5.7 x
10" div./coulomb.

Input insulation—much greater than
10'7 ohms. Input capacity, 1.75 pF.

Input power—95/125 or 190/250 volts,
50/60 cps, 20 w. Readily convertible.

Write for EMDECO Bulletin EB-5S

THE ELECTRO-MECHANICAL DEVELOPMENT CO,
A Subsidiary of Coleman Instruments Corporation

1242

Information and
Communication (T)

Tuesday 27 December

The Place of Information Retrieval
and Scientific Communication in the
Education of the Scientist, Part 1.
Symposium, program of Section T, co-
sponsored by Section Q—Education. Ar-
ranged by Eugene Garfield (Institute
for Scientific Information, Philadelphia,
Pennsylvania), who will also preside.
Scientists and literature resources, An-
drew Lasslo (University of Tennessee
Medical Units). How can patent litera-
ture be made more useful, John Bar-
deen (University of Hlinois). The
pedagogical politics of educating scien-
tists, Frederick L. Goodman (Univer-
sity of Michigan). Sweetness and light,
Daniel Gore (Ashville-Biltmore Col-
lege). Training in scientific thinking
through the teaching of scientific writ-
ing, F. Peter Woodford (Rockefeller
University).

Part II. Panel discussion: comments
and critiques on papers presented in
Part 1. Eugene Garfield will preside.
Panel members: Sanborn C. Brown
(Massachusetts  Institute of Tech-
nology), Leonard Ornstein (Mount Sinai
Hospital, New York, New York),
Richard R. Overman (University of
Tennessee Médical Units), Halvor N.
Christensen (University of Michigan
Medical School), John T. Edsall (Har-
vard), William A. Fowler (California
Institute of Technology), Alvin M.
Weinberg (Oak Ridge National Labora-
tory), and John Pinzelik (Purdue).

Wednesday 28 December

Society and Information Resources.
Interdisciplinary symposium, arranged
by Robert A. Harte (American Society of
Biological Chemists, Bethesda, Mary-
land). C. E. Sunderlin (National
Academy of Sciences) will preside. In-
formation as a social catalyst, Louis
Levin (National Science Foundation).
Dynamics of information exchange:
scientists in communication, William
D. Garvey (Johns Hopkins University).
The federal viewpoint, John Sherrod
(U.S. Atomic Energy Commission).
The international viewpoint, Harrison
Brown (National Academy of Sciences).

Thursday 29 December

Luncheon and Address. Phyllis V.
Parkins (BioSciences Information Serv-
ice, Biological Abstracts) will preside.
Introductory remarks by Edward G.
Sherburne, Jr. (Science Service). Isaac
Asimov (Boston University School of

The Mammals
of Eastern Canada

By RaNpDOLF L. PETERSON, Curator of the
Department of Mammalogy, Royal Ontario
Museum, Toronto. This book describes the
measurements, distribution, habitat and habits,
life history, and the role in the environment
of all mammals, land and marine, that are
known to have appeared in recent times with-
in the boundaries of eastern Canada. There
are 233 line drawings illustrating all the spe-
cies described, and detailed distribution maps.
Synopses cover 102 native species, nine in-
troduced, ten domestic, and two extinct;
counting the geographic races, there are 235
forms listed. $15.95

A Monograph of
Cantharelloid Fungi

By E. J. H. CORNER, University of Cambridge.
This is a scientific review of the mushroom-
like genera Cantharellus, Craterellus, Gom-
phus, and fifteen others, of which two are
described as new. Their interest lies in the
fact that they are intermediate between the
gill-less Basidiomycetes and the true agarics.
Mr. Corner suggests that all cantharelloid
fungi may be degenerate agarics. The greater
part of this study is devoted to an illus-
trated account of the species of the world,
in which are incorporated keys to the iden-
tification of genera, species, and varieties.
135 1ext figures. (Annals of Botany Memoirs
No. 2.) $14.40

The Life of
William Harvey

By SR GeorrFrey KEYNES. “Medical histo-
rians have been accustomed for many years
to remark how little is known of the life of
William Harvey and thereby to imply that
little can be known. In this splendid book
the author has demonstrated that in fact a
fairly complete picture of Harvey in his own
environment can be formed. . . . In these
pages we see Harvey as a living figure in
his relations with his colleagues, patients,
and friends, in his work at St. Bartholomew’s,
in his position at the courts of King James
and King Charles, in his travels, and in his
sufferings during the social turmoils that dis-
turbed his later years. . It is by far
the best biography about the discoverer of
the circulation of the blood. It will be a
classic.”—The Lancet. 36 plates; map. $14.40

The Measure
of the Universe

A History of Modern Cosmology

By J. D. NoORrTH, Oxford University, This
comprehensive history of modern scientific
cosmology gives emphasis to the first half of
the twentieth century. The first section pro-
vides an historical background for present
cosmological studies, while the second part
deals with related philosophical issues such as
the concepts of ‘“‘absolute and relative” and
“infinite and actual.” INlustrated. $11.20

Oxford University Press

New York

200 Madison Avenue
New York, New York 10016
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Medicine) will speak on escape to
reality.

The Technical Writer and Society.
Symposium, joint program of Section T
and the Society of Technical Writers
and Publishers. Arranged by Isaac D.
Welt (American University), who will
also preside. Science writing—the com-
munication of concepts, Irlene R.
Stephens (City University of New
York). Readability—an essential ele-
ment of communication, Paul W. How-
erton (American University). Techni-
cal writing and the copyright problem,
Bella L. Linden (Linden and Deutsch,
Manhattan). Spot science news and the
spirit of science, Chauncey D. Leake
(University of California Medical
School, San Francisco).

Vice-Presidential Address of Section
T. Phyllis V. Parkins (secretary of
Section T) will preside. Toward a na-
tional information system for the life
sciences, William C. Steere (New York
Botanical Garden).

Business Meeting. William C. Steere
will preside.

National Association of
Science Writers (T1)

Tuesday 27 December

Business meeting and reception by
Invitation.

Statistics (U)
Monday 26 December

Experimental Design in Education.
Symposium, joint program of Sections
U and Q-Education. Arranged by Rose-
dith Sitgreaves (Columbia University).
Morris B. Ullman (Bureau of the
Budget) will preside. A design to assess
the effect of given information on
judges’ ratings, Benjamin Rosner (Edu-
cational Testing Service, Princeton, New
Jersey). Designs for measuring change
over time, Richard H. Lindeman (Co-
lumbia University). Some problems in
designs for educational research, Wil-
liam W. Farquar (Michigan State Uni-
versity).

Tuesday 27 December

Experimental Design in Epidemiol-
ogy. Symposium joint program of Sec-
tions U and N-Medical Sciences. Ar-
ranged by Rosedith Sitgreaves. Lila M.
Elveback {Mayo Clinic) will preside.
Mouse population experiments with ec-
tromelia (a favorite Topley-Wilson de-
sign), Lauritz R. Christensen (Berg In-
stitute, New York University). The
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Tl inthe sky?

A real digital computer for only $5,0007 The name is Mathatron,
its language is algebra, and its numbers are decimal. Core mem-
ory makes it programmable, and the critical branching function
is in its electronic logic. It’s expandable, too: memory and input-
output devices. :

Mathatron also has some interesting characteristics all its
own. It fits nicely on a desk, has a built-in tape printer, and you
can learn to use it in a few minutes. Just tap in problems the
way you would write them — parentheses, power-of-10 expo-
nents, square root, decimal points and all.

Over 80% of Mathatron owners have access to a big computer,
but they prefer the real world of quick answers. Write for the
whole story. -

mathatron: Program memory, 24 to 480 steps ® Addressable storage, 4 to 88 registers
® 9 significant digits, exponent, and sign ® Number range =10~%% to 10°%% ® Speed
100 accumulations per second ® Optional prewired programs for special applications.

MATHATRONICS

a division of Barry Wright Corporation @W>

241 Crescent Street, Waltham, Massachusetts 02154, Telephone: 617-893-1630
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SPECTRA’ Cassegrain Objective

for Pritchard Photometer

The SPECTRA CASSEGRAIN OBJECTIVE is a further refinement that per-
mits the already wide range of the PRITCHARD PHOTOMETER to be ex-
tended to measure fields from 10 minutes to 10 seconds of arc.

Write Today for Complete Information

PHOTO

Karl Freund, president

PHOTOMETRIC SERVICES AVAILABLE

RESEARCH corp.

‘‘Photometric Instr for Sci and Industry’’

837 No. Cahuenga Blvd. - Hollywood, California 90038 - (213) 462-6673 - Cable: Spectra

N.,
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Ice Point Reference Temperature. No
refrigeration or ice bath maintenance.
Portable, self-contained.

May be operated at ambient
temperatures below 32°F.

Provides a precise, stable temperature
reference in applications involving

up to eight thermocouple temperature
measurement channels,

Weighs only 7 pounds.

DC and Rack mount models also
available.

Write for complete PACE catalog.

peristaltic action on any size
plastic or rubber tubing. Dual
tube channels permit multi-
circuit operation or virtually
pulse-free pumping when used
in parallel. Tests indicate low
hemolysis.

MODEL  RATES (ml./min.) ACCURACY
600-1200 0.0042 to 228 +0.1%
500-1200 14 to 760 £3%
505-1200 1 to 2280 *+3%

ASK FOR YOUR FREE COPY
_ OF BULLETIN 1200

@HARVARD

APPARATUS CO..INC.

iatrotropic stimulus and clinical spec-
trum of a disease: a source of constant
bias in epidemiologic comparisons, Al-
van R. Feinstein (Yale University
School of Medicine). A model for
Dengue hemorrhagic fever (a Ph.D.
thesis with Colin White), Diana Fisher
(Yale).

Thursday 29 December

Vice-Presidential Session. W. J. You-
den (George Washington University)
will preside. R. A. Fisher: A memorial
address by Jerzy Neyman (University
of California, Berkeley; past vice presi-
dent for Section U). A few footnotes
by William G. Cochran (Harvard; vice

| president for Section U).

Friday 30 December

Experimental Design in Agriculture.
Symposium, joint session of Sections
U and O-Agriculture. Arranged by
Rosedith Sitgreaves. Fred Schultz (U.S.
Department of Agriculture, Beltsville,
Maryland) will preside.

American Statistical
Association (U1)

Cosponsor of Section U’s entire pro-
gram. The American Statistical Asso-
ciation (Washington Statistical Society
Chapter) and Section U will jointly
sponsor a luncheon and. address on 29
December at 12:30 p.m. at the Presi-
dential Arms, 1320 G Street, NW. W.
Edwards Deming will preside, and
Churchill Eisenhart (NBS, Gaithers-
burg), past chairman of Section U,
will speak on “Antecedents of modern
experimental design.”

Biometric Society, Eastern
North American Region (U2)

Thursday 29 December

Over-exploited Animal Populations,
Part 1. Symposium, joint program of
the Biometric Society, ENAR, and Sec-
tions F-Zoological Sciences and U, co-
sponsored by the American Fisheries
Society. Arranged by Douglas S. Rob-
son (Cornell). Walter F. Crissey (Bu-
reau of Sport Fisheries and Wildlife,
Laurel, Maryland) will preside. Popu-
lation dynamics of Antarctic baleen
whales, Douglas G. Chapman (Univer-
sity of Washington). Effect of hunting
mortality in North American ducks,
Aelred D. Geis

(Bureau - of Sport
Fisheries and Wildlife, Laurel, Mary-
land). Responses of seal populations

Dept. A-33 Post Office Box 17
Dover, Massachusetts 02030

engineering company
13035 Saticoy St
TRiangle 7-0727

North Hollywood, Califormo
TWX 213-765-5299
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We are pleased to announce the first products of our new
$1,000,000 Enzyme Plant:

HEXOKINASE
Crystalline, From Yeast Fraction I and Fraction II*
Activities: Almost 200% Higher than previously
available from our former supplier.

PHOSPHOGLUCOMUTASE

Crystalline, From Rabbit Muscle. Ammonium Sulfatg Sus-
pension. Activity of our first production batch—130 units/mg

GLUCOSE-6-PHOSPHATE DEHYDROGENASE
From Yeast
Activity of present stock is approx. 130 units/mg,
but we hope to improve it with experience.

In keeping with the Sigma policy, we are sharply reducing the price
of t’Crysta line Hexokinase now that it is made By Sigma—no longer
“pfs

We can also offer separated Fractions I and II of Kaji, et al.,* as well
as greatly increased purity—over 300 units/mg vs. only about 100 to

oped in the future,
Now IN STOCK for prompt shipment:

HEXOKINASE, Crystalfine

Type C-130 Type C-300 Approx. 300 units/mg
Approx. 100-130 units/mg
(This is the old grade) i
(Formerly) 200 units $ 3.00
200 units g 2 mg) $ 2.00 1,000 units 8.00
1,000 units (10 mg) 6.75 2,500 units 16.00
2,500 units (25 mg) 13.50
Note that these prices
are now 50% lower!
Type C-301 Approx. 300 units/m :
This is essentially Fraction I og Kaji* 1,%88 32:{: $ 13(5)3

2,500 units 26.00
Type C-302 Approx. 300 units/mg g 1
This is essentially Fraction II of Kaji* 10,000 units 100.00
Activity of these Fractions: 1 “unit’” will phos-
phorylate 1 uMole of Glucose per minute at 25° C.

Crude Grades: All crude powdered grades are in stock again, and if
all goes well, we will be able to ship all normal re-

ciluxrernems promptly
# Kaji, et al., Ann. of N.Y. Acad. Sci., 94, 798, (1961).

PHOSPHOGLUCOMUTASE
2mg — $ 7.00 10 mg — $28.00
5 mg — 16.00 25 mg — 59.50

For TLC Plates—
We now offer—

SIGMACELL™

Microcrystalline Cellulose

Recent reports indicate that excellent separation of numerous
closely related compounds can be quickly obtained using this
interesting new microcrystalline cellulose. Thin Layer Chromatog-
raphy Plates are easily prepared simply by blending in water,
coating, and drying. No special desiccation or activation is
needed. Coating adheres tenaciously without binders.

Grade | ( 50 gm $ 2.00

Av. Particle Size — 38 microns { ;gg am g;g
gm A

Grade 1l 1 Kilo 15.00

Av. Particle Size — 19 microns Postage Paid Anywhere

ORDER DIRECT TELEPHONE COLLECT
from ANYWHERE in the WORLD

Day, Station to Station, PRospect 1-5750

Night, Person to Person,
Dan Broida, WYdown 3-6418

TWX (Teletype) Day or Night: COLLECT-314-556-0594
TELEGRAM: SIGMACHEM, St. Louis, Missouri

The Research i.aborcforiu of

ElEIQ*%ACHEMICAL COMPANY

3500 DE KALB ST. ¢ ST. LOUIS 18, MO. » U.S,A.
MANUFACTURERS OF THE FINEST BIOCHEMICALS AVAILABLE

Distributed in the United Kingdom through
SIGMA LONDON Chem. Co. Ltd., 12, Lettice St., London, S.W.6, Eng.
Phone RENown 5823 (Reverse Charges)

130 units previously available. Activities to 700 units should be devel-
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The quantitative peaks we refer to are those recorded by
our ultraviolet flow stream monitors. ISCO's monochro-
matic Model UA-2 and Model 222 are the only low cost
UV monitors which conform rigorously to Beer's absorp-
tion law. Other analyzers are sensitive to adjacent mercury
vapor spectral lines but with ISCO analyzers precise
quantitative results will be obtained if the flow stream
absorbs any light at 254 my, regardless of the wavelength
of maximum absorption.

The Model UA-2 has a built-in recorder which monitors
true linear absorbance (not percent transmittance) at
254 mu in two ranges; 0 to 0.5 and O to 2.5. An inter-
changeable dual-beam optical unit operates at both 254
and 280 mu. The Model UA-2 will also actuate an associ-
ated fraction collector at the beginning and end of each
-UV-absorbance peak, depositing each UV-absorbmg
fraction in a separate collecting tube.

Prices for a complete 1SCO absorbance monitoring,
narrow bandwidth analyzer start at $650.00.

For complete information
and prices send for
brochure UA27L,

ISCO INSTRUMENTATION
SPECIALTIES COMPANY, INC.

5624 SEWARD AVE. PHONE (402) 434-8265
LINCOLN, NEBRASKA 68507, U.S.A, CABLE ADDRESS: ISCOLAB LINCOLN
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Freas
Ovens
last
and
last
and
last
and
last
and
last
and
last
and
last

and

last
and
last
and
that’s
why
they
cost
the
least
in
the
long
run
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Freas ovens cost more. But when their first
cost is divided by their long years of depend-
able performance, they turn out to be the low-
est cost oven investment you can make. Freas
ovens 25 years old and more are still in daily
service —still giving accurate, uniform results,
and with a minimum of maintenance problems.

An acknowledged leader in constant temper-
ature cabinets for more than 60 years, Freas
gives you guaranteed uniform temperature
throughout the entire working chamber, unique
safety design, the most in service per dollar
invested. ’

‘There is a wide range of sizes in many types:

Mechanical and Gravity Convection models,
Vacuum Ovens, Incubators, Hazard and Ex-
plosion-proof models, Humidity Cabinets, Con-
ditioning and Revolving Shelf Ovens. Every
cabinet guaranteed for 5 years. Consult your
Precision Scientific Dealer or request Bulletin
305 for specifications on the Freas line.

Since 1920 » The ‘Finest in Quality Laboratory Apparatus

SUBSIDIARY OF
PRECISION
SCIENTIFIC CO.

CORPORATION

3737 W. Cortland Street, Chicago, lilinots 60647
Local Offices in New York ¢ Chicago * Los Angeles

to exploitation, Ian A, McLaren (Dal-
housie University). Social behavior in
relation to exploitation of California
sea lion and northern fur seal, Richard
S. Peterson (University of California,
Santa Cruz).

Over-exploited Animal Populations,
Part II. John L. McHugh (Bureau of
Commercial Fisheries, Washington,
D.C.) will preside. Sustainable yield
from the Georges Bank haddock stock,
Marvin D. Grosslein (Bureau of Com-
mercial Fisheries, Woods Hole, Massa-
chusetts). Effects of over-exploitation
in the sockeye salmon of the Skenna
River, Peter A. Larkin (University of
British Columbia). The effect of fishing
on the Pacific sardine, Garth I. Murphy
(University of Hawaii). Exploitation
status of tunas in the central Pacific,
Brian J. Rothschild (Bureau of Com-
mercial Fisheries, Honolulu, Hawaii).
Fishery dynamics and present status of
the yellowfin tuna population of the
eastern Pacific Ocean, Milner B.
Schaefer (University of California, San
Diego). Species succession and fishery
exploitation in the Great Lakes, Stan-
ford H. Smith (Bureau of Commercial
Fisheries, Ann Arbor, Michigan).

Institute of Mathematical
Statistics (U3)

The Institute is a cosponsor of all
sessions of Section U.

Science in General

The following are programs of orga-
nizations not affiliated with any single
section.

Academy Conference (X1)
Tuesday 27 December

Breakfast Meeting of the Executive
Committee.

Business Meeting of the Academy
Conference. James A. Rutledge (presi-
dent, Academy Conference) will pre-
side. Topics: Reports of officers, re-
ports of committees, discussion of
Academy programs and problems, and
election of officers.

Public Understanding of Science.
James A. Rutledge will preside. The
role of state and local Academies of
Science in the public understanding of
science, E. G. Sherburne, Jr. (Science
Service, Washington, D.C.). Discus-
sants: Henry Eyring (University of
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Utah), John H. Melvin (Ohio Academy
of Science), and J. Teague Self (Uni-
versity of Oklahoma).

Publications and Academies of Sci-
ence. Program of the Academy Con-
ference, cosponsored by Section T-In-
formation and Communication. V. Elv-
ing Anderson (president elect, Acade-
my Conference) will preside. The role
of Academies of Science in the field of
scientific publications, Robert E. Gor-
don (University of Notre Dame). Dis-
cussants: Gordon H. Bixler (editor,
Chemical and Engineering News, Amer-
ican Chemical Society, Washington,
D.C.), R. Hobart Ellis, Jr. (editor,
Physics Today, American Institute - of
Physics, New York City), and Sylvia
W. Rosen (Minnesota Academy of Sci-
ence, Minneapolis).

Academy Conference Dinner and
Presidential Address. Karlem Riess
(past president, Academy Conference)
will preside. Presentation of Distin-
guished Service Awards by Clinton L.
Baker (Southwestern College, Mem-
phis). The requisities of a strong
academy, James A. Rutledge.

Wednesday 28 December

American Junior Academy of Science
Program I. Robert C. Fite (Oklahoma
State University) will preside. Sawdust
effects on filth, Lyn Grandt (LaGrove
High School, Farina, Illinois). Chlorioal-
lantoic studies, Letantia Jankowski (Im-
maculate Conception High School, Lodi,
New Jersey). Developing a method for
determining temperatures in a plane-
tary nebula, Carol Anne Farlow
(James Madison High School, Vienna,
Virginia). Influence of riboflavin on the
effects of 3-amino-1,2,4-triazole on
Schizosaccharomyces octosporus, Ann
Cosgrove (Norman High School, Nor-
man, Oklahoma). The effects of thio-
uracil on the thyroid gland of the albino
mouse, Patricia Patridge (Mason City,
Iowa). Fossils, the story of ancient life,
Larry Lundardi (Notre Dame High
School, Niles, Illinois). Photosynthetic
gas exchanger in a closed ecosystem
for space, Thomas Paul Starch (Marist
High School, Bayonne, New Jer-
sey). Determination of the structural
change involved in learning in
planarians through the application of
retrograde amnesia, Jack Gaughan, Jr.
(Homer L. Ferguson High School, New-
port News, Virginia). An algebraic ring
of F-sequence and determinant solu-
tions to simultaneous equations in the
system, Ken A. Dill (Putnam City High
School, Oklahoma City, Oklahoma).

American Junior Academy of Science
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SIEMENS

Magnetic domains
made visible by
the electron
microscope

The magnetic structure of
thin films is important in the
development of space saving
memory cells for computers.
The electron microscope
furnishes an inertialess
image of magnetic domains
with good resolution. The
Lorentz Device of the
electron microscope,
Elmiskop | A applies well
defined magnetic fields to
the specimen. The dynamic
alteration of the domain
structure can be recorded
with a built-in movie camera.
(Complete film available

on loan basis).

The stripe shows the
movement of domain walls
during the magnetization
reversal of a Fe/Ni alloy.
Another example of the
flexibility of Elmiskop | A.

Electron Microscope
Elmiskop 1 A

Siemens Elmiskop Electron
Microscopes have won a world«
wide reputation for highest res-
olution, stability and reliability.
Over 800 Elmiskops are already
in service at leading universi-
ties, medical centers and indus-
trial laboratories.

SIEMENS AMERICA INCORPORATED
350 Fifth Avenue, New York, N.Y. 10001

SIEMENS CANADA LIMITED
407 McGill Street, Montreal 1, P. Q.
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Standard Thickne

TIME

microscope
slide labels

PRESSURE SENSITIVE

1. ..ol
1000 LABELS
Size 7/8" X 7/8"
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TIME SCOPE LABELS

Identify glass slides in an instant
with Time Scope Labels. Permanent
self-sticking adhesive labels meet all
legal requirements . . . eliminate un-
sanitary licking. Available in Stand-
ard or Tissue high thickness, Time
Scope Labels measure 7" x %”. In
plain white or imprinted with labora-
tory name, Time Scope Labels can be
pre-numbered if desired. Plain white
end labels 24” x 7 also in Standard
or Tissue high thickness. Pencil,
“pen, grease marker — all write per-
fectly on Time Scope Labels. In
easy-to-use dispenser or sheet form.

See your laboratory or hospital
supplier for service.

SPORES« FERNS « MICROSCOPIC
ILLUSIONS ANALYZED. VL. 1
. S. HIRES

580 pages, approx. 1150
illustrations, 14 color.
Word and name indices.
Simpler more accurate terms.

Exceptional fern photos,
enlarged fertile areas,
cell structure, glands
and projections.

Basic concepts of 3-D
spore and tetrad structure.
Line drawings of wall
arrangements at all angles
and focal levels, organized
for easy reference. Fine
detail.

“AAAS Meeting—Washington, D.C.—Booth #32"
MISTAIRE LABORATORIES
152 GLEN AVENUE
MILLBURN, N.J. 07041
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DIABETES
RESEARCH

Ph.D. or M.D. with train-
ing in DIABETES or
METABOLIC DISEASE
RESEARCH or related
areas such as enzymol-
ogy, carbohydrate or pro-
tein metabolism, exclu-
sive of lipid metabolism,
to function as Group
Leader or Section Head
in leading East Coast
Pharmaceutical Research
Center. Salary: $13-18,-
000 base -+ liberal fringe
benefits.

Write or call collect:

|

PACKARD ASSOCIATES

Management Consultants in Pharmaceutical Industry
3 WATER LANE, MANHASSET,N.Y. 11030 / (516) 627-0656

Program II.  Wilmer W. Tanner
(Brigham Young University) will pre-
side. The research, design, and develop-
ment of the ARC-jet engine and its
application, Gary Hudson (St. Ber-
nard’s High School, St. Paul, Minne-
sota). A comparison of methods of in-
terpretation, Don Barry (Cedar Rapids,
towa).

Scientific Research Society
of America (X2)

Thursday 29 December

Joint Luncheon of the Society of
the Sigma Xi and the Scientific Re-
search Society of America.

Annual Address of the Scientific Re-
scarch Society of America and Award
of the William Procter Prize. Chauncey
Starr will preside. Speaker: Elmer W,
Engstrom (Radio Corporation of Amer-
ica). Award of William Procter Prize
by Chauncey Starr.

18th Annual Convention of the Scien-
tific Research Society of America.

. Chauncey Starr will preside.

Scientists’ Imstitute for
Public Information (X3)

The Institute’s Committee on the Bi-
ological and Social Apsects of Race is
a joint sponsor of the symposium, The
Utility of the Construct of Race (30
Dec.). See General Sessions.

Sigma Delta Epsilon (X4)
Monday 26 December

Ceoffee Hour (4 p.m.) for all women
in science.

Tuesday 27 December

Member Research on Cancer and In-
fectious Disease. Symposium arranged
by a committee: Agnes Hansen (Uni-
versity of Minnesota, chairman; Bar-
bara Roth (Burroughs Wellcome &
Company, Tuckahoe, New York); El-
tora M. Schroeder (U.S. Department
of Agriculture, Beltsville, Maryland).
Irene C. Diller (Institute for Cancer
Research, Philadelphia, Pennsylvania)
will preside and present the first paper,
The infectious nature of cancer. Bac-
terial implications of cancer, Eleanor
Alexander-Jackson (College of Physi-
cians and Surgeons, Columbia Univer-
sity). Viruses and cancer, Bernice E.
Eddy (National Institutes of Health).
Mechanisms of chemical carcinogenesis,
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@ Six square foot plant bed, adjustable 8” to 29% from lamps. Exterior dimensions of complete unit 60” x 28% "
-~ x 40%”. @ Even light intensities to 2500 foot candles from 8 four-foot fluorescent tubes and 4 incandescent
lamps. € Fresh air intake with washable air filter. @ Individual pilot lights for refrigeration, lighting, high

~ and low-limit controls. @ Individual switches for fluorescent, incandescent and complete disconnect of lights.
O Observation window in access door. @ Individual Day and Night Temperature Controls. Holds to -+ 2°F,

Write for detailed specification sheets.

Bl SHERER |

ENVIRONMENTAL DIVISION |

S

o
L R e T

~ with a range of 45° to 110°F. with full lights. @ Individual high and low, adjustable range, limit safety controls.
0 Sgp'arate";’.q-hr. Temperature Time Clock. @) Separate 24-hr. Lighting Time C}nck; S : }

Marshall 30, Michigan 49068
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Moment / GENERAL ZOOLOGY—
Second Edition
718 pages / February 1967

Moment / FRONTIERS OF MODERN
BIOLOGY
194 pages / 1962 / $1.95 / paper

Winchester / GENETICS—Third Edition
504 pages / 1966 / $7.95

Baker / GENETIC ANALYSIS
(Riverside Studies in Biology)
164 pages / 1966 / $2.75 / paper

Hart, Schuetz / ORGANIC CHEMISTRY—
Third Edition
353 pages / 1966 / $7.75
Study Guide and Solutions Book for
ORGANIC CHEMISTRY—Third Edition
131 pages / 1966 / $3.50 / paper

Classic Researches in Organic Chemistry
Benfey / FROM VITAL FORCE TO

STRUCTURAL FORMULAS
115 pages / 1964/ $1.95 / paper

Classic Researches in General Chemistry

Dreisbach / LIQUIDS AND SOLUTIONS
208 pages / 1966 / $2.95 / paper

Lagowski / THE CHEMICAL BOND
208 pages / 1966 / $2.95 / paper

Lagowski / THE STRUCTURE OF ATOMS
120 pages / 1966 / $1.95 / paper
Hart, Schuetz / LABORATORY MANUAL FOR

ORGANIC CHEMISTRY—Fourth Edition
Spring 1967

Jaffe-Orchin / THE IMPORTANCE OF
ANTIBONDING ORBITALS
128 pages / paper / Spring 1967
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This unique syringe will deliver a
precisely pre-determined quantity
at the push of a button. And it will
deliver the exact quantity again
and again. Volume is adjustable in
one microliter units. Spring driven.
Fast, accurate, and easy to use.
Hamilton’s CR700, 1 to 20 .l or
10-200 .l capacities.

Write for Syringe Innovation Brochure

H- M TON
HAMILTON COMPANY

P. O. Box 307-K
Whittier, Calif.
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Helen M. Dyer (National Science Foun-
dation). Environmental factors influenc-
ing radiation-induced genetical damage
to the cell, Anna R. Whiting (Oak
Ridge National Laboratory). Chemo-
therapy based on differential enzyme in-
hibition, Barbara Roth (Burroughs Well-
come & Company). A new experimen-
tal animal for medical research—the
miniature pig. Almut E. Dettmers
(University of Minnesota).

Wednesday 28 December

Luncheon for all women in ‘science.
Eltora M. Schroeder (president, Sigma
Delta Epsilon) will preside. What is a
hortorium?, Margaret H. Stone (L. H.
Bailey Hortorium, Cornell University).

Society of the Sigma Xi (X5)
Thursday 29 December

7th Annual Convention of the Society
of the Sigma Xi, Part 1. Farrington
Daniels (University of Wisconsin, Mad-
ison) will preside.

Joint Annual Address of the Society
of the Sigma Xi and the United Chap-
ters of Phi Beta Kappa. H. Bentley
Glass (member, AAAS Board of Direc-
tors) will preside. Science, a well-
spring of our discontent, Walter Orr
Roberts (National Center for Atmo-
spheric Research, Boulder, Colorado).

United Chapters of Phi
Beta Kappa (X6)

The program consists of the joint
address of Phi Beta Kappa and Sigma
Xi (29 Dec.).

Washington Academy of
Sciences (X7)

Tuesday 27 December

Special Invited Lecture. John K. Tay-
lor (president, Washington Academy of
Sciences) will preside. The ever-widen-
ing gap, P. M. S. Blackett (president,
The Royal Society, London, England).

Wildlife Societv (X8)
Friday 30 December

Wildlife Resources in a Changing
World. Symposium, joint program of
Section F-Zoological Science and the
Wildlife Society. Arranged by John L.
Buckley (U.S. Department of the In-
terior). For details, see Section F.

THERMOLYNE

Laboratory m HEAT
Apparatus fors O LIGHT
O MOTION

TYPE 2200

12 inch x 12 inch

HOT PLATE

® EVEN TEMPERATURE — heavy cast alu-
minum top distributes heat evenly —
smooth surface gives intimate contact —
vessels set level.

24 inch x 12 inch —

® ACCURATE STEPLESS CONTROL — (700F)
special thermostat and snap-action contacts
impart long life and close control — with-
in 5F of control point.

® STAINLESS STEEL CASE — Perforated heavy
gauge is strong yet cool for controls and
bench tops.

® EMBEDDED HEATING ELEMENTS — Exclu-
sive refractory mix protects element, sur-
rounds coils to hold spacing, conducts heat
efficiently to cast plate.

127 x 12, $77.50, 24”, $118.00

'40-Page complete line
N Ew H catalog of heat/light/
motion items: furnaces,
controllers, hot plates,
magnetic stirrers, Stir-
Plates, constant temp.
apparatus, Dri-Baths,
culture incubators, PBI
Apparatus, lab lights,
meters.

Prices.

Write now
for FR E E copy
of Catalog 65

THERMOLYNE GORPORATION

2555 KERPER BLVD.
DUBUQUE, IOWA 52003 U.S.A.

Contact Dept. 568L for name of nearest dealer
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Forthcoming Events

December

26-31. American Assoc. for the Ad-
vancement of Science, annual, Washing-
ton, D.C. (R. L. Taylor, AAAS, 1515
Massachusetts Ave., NW, Washington,
D.C. 20005)

In addition to the 20 sections of the
Association and five AAAS committees,
the following organizations have arranged
sessions at the AAAS annual meeting 26—
31 December in Washington, D.C.

Mathematics

American Mathematical Soc. (E. Pitch-
er, Lehigh Univ., Bethlehem, Pa.)

Association for Computing Machinery
(D. Leiti, Heliodyne Corp., Rosslyn, Va.)

National Council of Teachers of Math-
ematics (J. Gates, 1201 16 St., NW, Wash-
ington, D.C.)

Society for Industrial and Applied
Mathematics (J. H. Griesmer, LB.M., T.
J. Watson Research Center, Yorktown
Heights, N.Y.)

Physics

American Astronautical Soc. (S. F.
Singer, Univ. of Miami, Coral Gables,
Fla.)

American Meteorological Soc. (J. E.
Masterson, Natl. Center for Atmospheric
Research, Greenbelt, Md.)

Harvard Project Physics (F. J. Ruther-
ford, Harvard Univ., Cambridge, Mass.)

Chemistry

American Assoc. of Clinical Chemists
(R. S. Melville, Natl. Inst. of General
Medical Sciences, NIH, Bethesda, Md.)

Geology and Geography

Association of American Geographers,
Middle Atlantic Div. (D. J. Patton, Carne-
gie Inst. of Washington, Washington,
D.C)

National Geographic Soc. (R. Gray,
The Society, Washington, D.C.)

National Speleological Soc. (W. B.
White, Pennsylvania State Univ., Univer-
sity Park)

Zoological Sciences

American Fisheries Soc. (R. F. Hutton,
The Society, Washington, D.C.)

American Soc. of Zoologists (L. E.
DeLanney, Ithaca College, Ithaca, N.Y.)

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

Herpetologists’ League (J. E. Huheey,
Dept. of Chemistry, Univ. of Maryland,
College Park)

Society of Systematic Zoology (R. P.
Higgins, Wake Forest College, Winston-
Salem, N.C))

Zoological and Botanical Sciences

American Soc. of Naturalists (R. D.
Hotchkiss, Rockefeller Univ., New York,
N.Y.)

Association of Southeastern Biologists
(E. Quarterman, Vanderbilt Univ., Nash-
ville, Tenn.)

Beta Beta Beta Biological Soc. (Mrs.
F. G. Brooks, Box 515 Ansonia Sta., New
York, N.Y.)
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IT'S DONE WITH STEREOZOOM®

. .. in the Poultry Husbandry Laboratory of Dr. Ursula K. Abbott, University
of California, Davis. Here, a micro-surgical technique is being demonstrated
on a live, 314-day chick embryo by graduate student Robert Craig. Simultane-
ously, a technician observes through a second StereoZoom Training Micro-
scope. Thus StereoZoom helps in experimental studies of developmental
genetics. Makes teaching and learning more effective.

The bright, sharp three-dimensional imagery of StereoZoom is especially
useful when working with small structures of low optical density. The con-
tinuously variable zoom range permits uninterrupted observation of a moving
object without blackout. The specimen stays in focus even while changing
magnification.

This is another of the vital roles played by StereoZoom in bio-research, educa-
tion, diagnostic and industrial applications. There are 24 different models
with selected magnification ranges from 314 X% through 200X, ready to solve
your problems. You can choose a complete microscope or selected components
... to do your job right. Get Catalog 31-15 from a qualified Bausch & Lomb
Laboratory Supply Dealer, or write Bausch & Lomb, 64236 Bausch Street,

Rochester, New York 14602,
BAUSCH& LOMB (@)
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Invertebrate Zoology

By PauL A. MEGLITSCH, Drake University

The basic processes of all the invertebrates,
from the Protozoans throu Insects and
Myriapods, are covered in this introductory
text, organized for use in either a one-semes-
ter or full-year course. Considerable attention
is given to comparative physiology, though all
discussions are comprehensible to ‘the student
of general zoology. An abundant selection of
meaningful illustrations enhances the book,
and a glossary, extensive references, and index
are included.

January 1967 990 pp. 400 illus. $11.00

Vertebrates:

Their Structure and Life

By W. B. Yapp, University of Birmingham,
England

“The most original textbook of anatomy to
appear in'the past several decades. Excellent
detail, refreshingly original drawings. Func-

tional approach is indeed _exceptionally
strong.”—Hobart M. Smith, University of
Illinois.

1965 525 pp. illus. $8.50

Inorganic Chemistry

By C. S. G. PuiLLIPs and R. J. P. WILL1AMS,
Oxford University

“Both Volume 1 and Volume II represent
major contributions to the pedagogy and
practice of modern inorganic chemistry. They
represent clear, penetrating, and interesting
expositions of a field of major importance.”
—James N. Pitts, Jr., University of California,
Riverside. '

Volume 1

Non-Metals 1965 700 pp. illus. $8.00
Volume 11 .

Metals 1966 696 pp. illus. $8.00
Respiration

By PiERrRe DEJOURS, University of Paris
Medical School. Translated by LeoN E.
FarH1, M.D., State University of New York
at Buffalo

“This book has a fresh, original approach
in developing the subject in a logical manner
from the relatively simple facts of gas be-
havior to the complicated, still incompletely
resolved regulation of pulmonary ventilation.
The author has an unusual knack of simpli-
fying difficult concepts. This makes for de-
lightful reading.”—J. Clifford Stickney, School
of Medicine, University of West Virginia
Medical Center.

1966 256 pp. illus. paper $3.95

Oxford University Press

200 Madison Avenue
New York, New York 10016
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Ecological Soc. of America (C. D.
Monk, Laboratory of Radiation Biology,
Bldg. 772-G, Aiken, S.C.)

Society for the Study of Evolution (E.
C. Olson, Univ. of Chicago, Chicago,
I11.)

Psychology

American Speech and Hearing Assoc.
(E. D. Schubert, Stanford Univ., Palo
Alto, Calif.)

Social and Economic Sciences

American Economic Assoc. (H. F. Wil-
liamson, Northwestern Univ., Evanston,
111.)

American Political Science Assoc. (G.
M. Lyons, Natl. Acad. of Sciences, Wash-
ington, D.C.)

American Soc. of Criminology (D. E.
J. MacNamara, City Univ. of New York,
New York)

American Sociological Assoc. (J. A.
Beegle, Michigan State Univ., East Lan-
sing)

Metric Assoc. (R. P. Fischelis, College
of Pharmacy, Ohio Northern Univ., Ada)

National Inst. of Social and Behavioral
Science (D. P. Ray, The Institute, Wash-
ington, D.C.)

Society for the Scientific Study of Reli-
gion (H. L. Silverman, Seton Hall Univ.,
South Orange, N.J.)

History and Philosophy of Science

History of Science Soc. (B. S. Finn,
Museum of History and Technology,
Smithsonian Inst., Washington, D.C.)

Science Courses for Baccalaureate
Education Project (V. L. Parsegian, Rens-
selaer Polytechnic Inst., Troy, N.Y.)

Society for General Systems Research
(R. F. Ericson, George Washington Univ.,
Washington, D.C.)

Society for the History of Technology
(R. Sanders, Industrial College of the
Armed Forces, Washington, D. C.)

Medical Sciences

Alpha Epsilon Delta (M. L. Moore, The
Society, Bronxville, N.Y.)
" American Acad. of Psychoanalysis (E.
A. Weinstein, Washington School of
Psychiatry, Washington, D.C.)

American Assoc. of Bioanalysts (M. M.
Cohen, 165-25 Hillside Ave., Jamaica,
N.Y)

American Physiological Soc. (F. Hal-
berg, Univ. of Minnesota, Minneapolis)

American Psychiatric Assoc. (J. O. Cole,
Natl. Inst. of Mental Health, NIH,
Bethesda, Md.)

Education

AAAS Commission on Science Educa-
tion (J. R. Mayor, AAAS, Washington,
D.C)

American Nature Study Soc. (D. E.
Wade, 106 Depot St., Oregon, Ill.)

Cooperative Committee (E. Will, State
College of New York, Oneonta)

Educational Policies Commission (J.
E. Russell, The Commission, Natl. Educa-
tion Assoc., Washington, D.C.)

National Assoc. of Biology Teachers
(W. Stephenson, Earlham College, Rich-
mond, Ind.)

National Science Teachers Assoc. (A.
F. Eiss, NSTA, Washington, D.C.)

Pennsylvania Science Teachers Assoc.
(D. Ulmer, Lock Haven State College,
Lock Haven, Pa.)

Science Teaching Soc. Coordinated
Program (A. F. Eiss, Natl. Science Teach-
ers Assoc., Washington, D.C.)

Information and Communication

National Assoc. of Science Writers (L.
Zahn, Hill and Knowlton, Inc., 150 E.
42 St., New York, N.Y.)

Society of Technical Writers and Pub-
lishers (I. D. Welt, School of Govern-
ment, American Univ., Washington, D.C.).

Biometric Soc. ENAR (D. S. Robson,
Dept. of Plant Breeding, Cornell Univ.,
Ithaca, N.Y.)

Science in General

Academy Conference (K. Reiss, Tulane
Univ., New Orleans, La.)

Scientific Research Soc. of America (D.
B. Prentice, The Society, 51 Prospect St.,
New Haven, Conn.)

Society of the Signa Xi (T. T. Holme,
51 Prospect St., New Haven, Conn.)

Washington Acad. of Sciences (J. K.
Taylor, The Academy, Washington, D.C.)

Wildlife Soc. (J. L. Buckley, U.S. Dept.
of the Interior, Washington, D.C.)

27-30. American Astronomical Soc.,
123rd mtg., University of California, Los
Angeles, (G. C. McVittie, The Society,
Univ. of Illinois Observatory, Urbana)

28-30. Econometric Soc., winter mtg.,
San Francisco, Calif. (Box 1264, Yale
Station, New Haven, Conn.)

January

2-6. Endoctrinology, 3rd Asia and
Oceania congr., Manila, Philippines. (L.
S. Villadolid, Dept. of Medicine, College
of Medicine, Univ. of the Philippines,
Herran, Manila)

3—7. Chemistry, 4th Caribbean symp.,
Univ. of the West Indies, Mona, King-
ston, Jamaica. (W. R. Chan, Chemistry
Dept., Univ. of the West Indies, Mona,
Kingston 7)

4-5. Society for General Microbiology,
48th general mtg., London, England. (The
Society, c/o Soc. for Visiting Scientists,
19 Albermarle St., London W.1)

4-7. National Soc. of Professional En-
gineers, winter mtg., San Juan, P.R.
(The Society, 2029 K St., NW, Washing-
ton, D.C. 20006)

4-7. Solid State Physics, conf., Man-
chester, England. (Inst. of Physics and
the Physical” Soc., 47 Belgrave Sq., Lon-
don S.W.1)

5-6. Rheology and Texture of Food-
Stuffs, symp., London, England. (P. Sher-
man, Unilever Research Laboratory, Wel-
wyn, Herts., England)

9-10. Industrial Research, 2nd natl.
conf., Purdue Univ., West Lafayette, Ind.
(W. E. Spaulding, Krannert Graduate
School of Industrial Administration, Pur-
due Univ.,, West Lafayette)

9—11. Electrical and Electronic Measure-
ment and Test Instruments, conf., Otta-
wa, Ontario, Canada. (“EEMTIC °67,”
Box 6015, Postal Station J, Ottawa 13)

9-14. American Library Assoc., mtg.,
New Orleans, La. (D. H. Clift, The As-
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ULTRA-LOW
TEMPERATURE
CABINETS

& 114 to 22 cu. ft. capacity
¢ RESEARCH e Pulldowns from ambient to —140°F.
e STORAGE L4 Precisi'on accuracy to +1°F. cycle
contro
* SEASONING ® Full year warranty on parts, work-
e TESTING manship, and preauthorized service
® |ndicator-Controllers, Alarm Systems,
% 7 day recorders, casters, etc., available
it A ® Storage magazines and canisters
& * Prompt delivery
< ® Enviable performance record—ask for

list of customers served

For your free Revco File Folder show-
ing all Revco low temperature cabinets,
write Revco, Dept. §5-126

INDUSTRIAL PRODUCTS DIVISION
REWVCO INC.

Deerfield, Michigan
The Ultimate in Low Temperature Cabinets

€305

New Coaxial-Drive

ROTATABLE-HEAD MICROSCOPE
. . for RESEARCH or SCHOOL

Rack drive, low coaxial,
graduated mechanical stage
Quadruple ball bearing
nosepiece

All objectives achromatic,
low-reflection coated,
parcentered and parfocal
within half-turn of fine focus
NA 1.3 condenser on rack
and pinion with iris
diaphragm

Velvet-smooth coaxial

focus controls

Fully rotatable head with
locking screw

Student-proof features include: a

locked-in, in-base mirror fork or (op-
tional at extra cost) locked-in, in-base
illuminator or built-in illuminator base;
focus control rack stop to prevent
objective or slide damage. Model 1818
shown, $240.00. Send for free catalog
and name of nearest SP| dealer.
Same stand available as binocular
(1820) or trinocular (1821).

710 Augusta e San Antonio, Texas 78215
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SOUTHERN PRECISION INSTRUMENT CO.

CApitol 2-1258

_ N

balance
fable

This table eliminates vibration problems often
encountered with sensitive analytical balances
and other scientific instruments. It is now
offered in desk-height and bench-height
versions, and can be used with virtually all
laboratory balances.

BERINKMANN
INSTRUMENTS

CANTIAGUE ROAD, WESTBURY, N.Y. 11580/ED 4-7500
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How many
programmable

calculators
can solve
this _
expression?

A=Y 3TNV(A)-Cy INV(A)+C,INV(A)+Cs*

ONLY ONE

This is one of many expressions, com-
monly used in engineering and science,
which only WANG'S LOCI-2, of the avail-
able programmable electronic calculators,
has the capability of solving. And it can
provide the value of A in less than 5
seconds.

The extraordinary computational pow-
er of the LOCI-2 is a natural result of its
unique logarithmic approach to data
manipulation. In fact, it actually ap-
proaches the performance of full-size
computer systems in many of its capa-
bilities, such as the on-line control of
process and production systems.

If you are considering the purchase of a
programmable calculator, avoid built-in
limitations in logic power or flexibility.
LOCI-2 extends your computational hori-
zons . . . yet costs no more than other,
more limited, systems.

*from INV(A) = TAN(A) — A,

o fomiliar expression in geor design, used
to determine the angle ""A" when its in-
volute, INV (A}, is known. Here is the key-

ing sequence on the LOCI-2, given
INV(A) = .05367, with the proper pro-
grom card in the reader:

1. Prime 3. W=»S1

2. Keyin.05367 lINV{A]) 4. Po
5. Read A = 29,9860 Degrees

Investigate the capabilities of this unique,
personal, programmable calculator.
LOCI-2 prices range from $2750 to $8450.
Write today for complete details.

&=WANG

LABORATORIES, INC.

DEPT. O-12, 836 NORTH STREET
TEWKSBURY, MASSACHUSETTS 01876
TEL. (B17) 851-7311
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sociation, 50 E. Huron St., Chicago, Ill.
66011)

9-18. Spectroscopy, intern. conf., Bom-
bay, India. (Organizing Committee, Spec-
troscopy Div., Atomic Energy Establish-
ment, 414 A Cadell Rd., Bombay 28)

10-12. Reliability, annual symp., Inst.
of Electrical and Electronics Engineers,
Washington, D.C. (IEEE, 345 E. 47 St.,
New York 10017)

10-13. Physics of Quiescent Plasmas,
conf., Rome, Italy. (Quiescent Plasmas,
Laboratorio Gas Ionizzati, EURATOM-

C.NEN, C. P. 65, Frascati, Rome,
Italy)

11-13. Surface Chemistry, 3rd Scandi-
navian symp., Fredensborg, Denmark.
(Nordforsk, @rnevej 30, Copenhagen
NV)

12-14. Evaluation of Agents Used in
Prevention of Oral Diseases, conf., New
York Acad. of Sciences, New York. (J.
Hein, Forsythe Dental Center, 140 Fen-
way, Boston, Mass. 02215)

13-14. Orthopaedic Research Soc., mtg.,
San Francisco, Calif. (R. A. Calandruccio,
869 Madison Ave., Memphis, Tenn.)

13-14. American Soc. for Surgery of
the Hand, San Francisco, Calif. (R. M.
Curtis, 2947 St. Paul St., Baltimore, Md.
21218)

14-19. American Acad. of Orthopedic
Surgeons, San Francisco, Calif. (J. K.
Hart, 29 E. Madison St., Chicago, IlI.
60602)

16-18. Compressed Gas Assoc., annual
mtg., New York, N.Y. (The Association,
500 Fifth Ave., New York 10036)

16-20. Australian and New Zealand
Assoc. for the Advancement of Science,
39th congr., Melbourne, Australia. (W.
W. Fee, The Association, Dept. of Chem-
istry, Univ. of Melbourne, Parkville, N.2,
Australia)

16-20. Highway Research Board, NAS—
NRC, 46th annual mtg., Washington,
D.C. (E. W. Harris, 2101 Constitution
Ave., NW, Washington, D.C. 20418)

16-21. Atomic, Molecular, and Solid
State Physics, symp., Gainesville, Fla. (P.-
O. Loéwdin, Quantum Theory Project,
Nuclear Sciences Bldg., Univ. of Florida,
Gainesville 32601)

16-2]. Recent Advances in Tropical
Ecology, symp., Varanasi, India. (R.
Misra, Intern. Soc. for Tropical Ecology,
Dept. of Botany, Banaras Hindu Univ.,
Varanasi 5)

16-27. Low Energy Nuclear Physics,
intern. seminar, Dacca, Pakistan. (A. M.
Harunar Rashid, Atomic Energy Center,
P.O.B. 164 RAMNA, Dacca)

16-31. Ocean Science, 5th Pan Indian
congr., Bangkok, Thailand. (P. Cheosakul,
Natl. Research Council, Bangkhen, Bang-
kok)

17-18. Engineering Socs. and Their
Literature Programs, symp., Engineers
Joint Council, New York. (EJC, 345 E.
47 St., New York 10017)

17-18. Simulation in Medicine and Bi-
ology, symp., Central and Midwestern
States Simulation Council, Mayo Clinic,
Rochester, Minn. (J. B. Bassingthwaighte,
Dept. of Physiology, Mayo Clinic, Roch-
ester 55902)

18-20. Oil and Water, symp., Brighton,
England. (Inst. of Petroleum, 61 New
Cavendish St., London W.1)

18-21. Conformation of Biopolymers,

V/ ”’//’j’///'/ NEW
/////"//// DOUBLE
&/ oury
) INSTRUMENT

AGITHERM

ONLY 36750

Hot Plate- . .
—Magnetic Stirrer

New low cost plus
advanced design features

Now you can heat and stir simul-
taneously with WACO AGITHERM.
Heavy-duty individual controls allow
use of either stirrer or hot plate in-
dependently when desired.

The 500 watt hotplate can be set
thermostatically at any temperature
up to 600° F. Pilot light indicates
when heat is on. The perforated
stainless steel case assures cool
operation of motor. Compact design,
6%2” diameter by 5” high.

No. F-84500 Agitherm Stirrer Hot
Plate, complete with one each glass
and Teflon covered stirring bars
%" x 1%", for 115 volt, 60 cycle,
A Coi e $67.50.

ORDER NOW

LABORATORY SUPPLIES AND EQUIPMENT

WILKENS-ANDERSON (O.

4525 W. DIVISION ST, CHICAGO 51, L.
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MINIATURE

MICRO-
MANIPULATORS

Compact and lightweight (only %2
Ib.), these precision-manufactured
micromanipulators offer smooth, ac-
curate adjustment in ali three dimen-
sions. Ideal where only limited space
is available!

Model #MM-3 — with plastic electrode
holder and metal mounting-rod asseﬂlgg

Model #MMD-4 — similar to MM-3, but

with two independent electrode holders,
and mounting rod assembly ........ $190

Hi

Model #MT-5 — similar to MM-3 but
with three independent electrode hold-
ers, and mounting rod assembly $275

eric)l( sobotka
company, inc.

110 Finn Ct., Farmingdale, N.Y. 11735 (516) 293.9272
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intern. symp., Madras, India. (C. Rama-
krishnan, Centre of Advanced Study in
Biophysics, Univ. of Madras, A.C. Col-
lege Bldgs., Madras 25)

18-22. Parasitology, 1st Latin Amer-
ican congr., Santiago, Chile. (R. Donc-
kaster, Dept. of Parasitology, Univ. of
Chile, Santiago)

20-21. Blood, 15th symp., Wayne State
Univ., Detroit, Mich. (W. H. Seegers,
Dept. of Physiology, Wayne State Univ.
School of Medicine, Detroit 48207)

20-2. International College of Surgeons,
3rd Caribbean surgical congr. and cruise.
(S. E. Henwood, 1516 Lake Shore Dr.,
Chicago, Ill. 60610)

22-3. Electron Microscopy, workshop,
Northeastern Univ.,, Boston, Mass. (M.
D. Maser, Millard Fillmore Hospital, 3
Gates Circle, Buffalo, N.Y. 14209)

23-24. Avionics, symp., Montreal, Can-
ada. (Secretary, Canadian Aeronautics
and Space Inst., 77 Metcalfe St., Ottawa
4, Ontanio, Canada)

23-24. Coupled Reactor Kinetics, natl.
mtg., Texas A&M Univ., College Station.
(C. G. Chezem, Dept. of Nuclear Engi-
neering, Texas A&M Univ., College Sta-
tion 77843)

23-25. Aerospace Science, 5th mtg.,
American Inst. of Aeronautics and Astro-
nautics, New York, N.Y. (Manager of
Public Information, AIAA, 1290 Sixth
Ave., New York 10019)

23-25. Society of Thoracic Surgeons,
mtg., Kansas City, Mo. (F. X. Byron, The
Society, City of Hope Medical Center,
1500 E. Duarte Rd., Duarte, Calif. 91010)

23-27. Relativistic Astrophysics, symp.,
New York, N.Y. (A. G. W. Cameron,
Belfer Graduate School of Science, Ye-
shiva Univ.,, New York 10033)

24-27. Comparative Pharmacology, in-
tern. symp., Natl. Inst. of Health, Bethes-
da, Md. (G. J. Cosmides, Room 5B29,
Bldg. 31, NIH, Bethesda 20014)

25-27. American Crystallographic As-
soc., mtg., Georgia Inst. of Technology,
Atlanta, (W. L. Kehl, Gulf Research and
Development Co., P.O. Drawer 2038,
Pittsburgh, Pa. 15230)

25-27. American Mathematical Soc.,
73rd annual mtg., Houston, Tex. (The
Society, P.O. Box 6248, Providence, R.I.
02904)

25-28. American Group Psychotherapy
Assoc., New York, N.Y. (Mrs. M. Schiff,
1790 Broadway, New York 10019)

26-28. Mathematical Assoc. of Amer-
ica, 50th annual mtg., Houston,. Tex. (H.
L. Alder, Univ. of California, Davis)

28-30. Radiology, southern conf., Point
Clear, Ala. (M. Eskridge, P.O. Box,
4097, Mobite, Ala.)

28-1. American Acad. of Allergy,
Phoenix, Ariz. (J. O. Kelley, 756 N. Mil-
waukee St., Milwaukee, Wis. 53202)

29. Méssbauer Effect Methodology, 3rd
annual symp., New York, N.Y. (P. A.
McNulty, New England Nuclear Corp.,
575 Albany St., Boston, Mass. 02118)

29-3. Power, mtg., Power Group, Inst.
of Electrical and Electronics Engineers,
New York, N.Y. (E. C. Day, IEEE, 345
E. 47 St., New York 10017)

30. American Soc. of Heating, Refrig-
erating, and Air Conditioning Engineers,
semi-annual mtg., Detroit, Mich. (Miss
J. 1. Szabo, 345 E. 47 St., New York
10017)

You can
depend on your
Du Pont Reagents

Distributor
for the hest
in reagent
Service

A nation-wide distributor network assures
you of fast delivery and dependable service
onDuPontReagents...and in many cases on
other Du Pont quality chemicals. There are
over 160 Du Pont Reagents distributor loca-
tions across the country to give your order
prompt attention whether it be for 1 or 5
pint bottles or 62 or 13 gallon carboys.
And, you can depend on your Du Pont Re-
agents Distributor to provide you with labo-
ratory aids...useful information for your
ready reference “at the bench.”

Quality—Du Pont Reagents undergo twenty-
three rigid quality checks to meet Du Pont's
own strict standards as well as those of
the ACS...assuring your Du Pont Reagents
Distributor and you of the highest possible
quality and uniformity.

Safety Features —Du Pont pioneered many
outstanding features for safety and conven-
ience in reagents handling including—safety
grip handles, color coding, ‘‘single trip"’
bottles and dripless sleeves...all available
from your Du Pont Reagents Distributor.

The next time you need reagents, contact
your Du Pont Distributor—he's as close as
your phone—and specify ‘‘Du Pont’’ Re-
agents.

You Can Depend on Du Pont Reagents...
forQuality, Service and Safety Features

NITRIC ACID GLACIAL ACETIC ACID
SULFURIC ACID AMMONIUM
HYDROCHLORIC HYDROXIDE
ACID FORMIC ACID 90%

w

| Du Pont Co., Room 3313A
} Wilmington, Delaware 19898

| send {3 name of nearest Distributor
| [J Du Pont Reagents Catalog Sheet [] prices

l
= Name =
l Title. |
: Firm I
| Address. |
!CItv State Zip l

REG S, PAT. OFFe.

Better Things for Better Living...through Chemistry
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MX primate cage

dog & primate cages

M oided seamless construction of
rugged fiber glass reinforced plastics...
minimum effort required to clean and
disinfect...maximum animal comfort...

extremely strong doors with fool
proof catches. ..economical to purchase
and maintain. .. .For further information
write ; .
Department KS

MANUFACTURING COMPANY

Vashon , Washington

"TIME YOUR TESTS
IN SPLIT-SECONDS!

Z

ALL PURPOSE
LABORATORY
TIMERS

MODELS AT
$25.00 to $31.00

You can set the large 8" dial for any desired time period within
an unusuully wide range of 3600 possible settings, (ie., 1 sec.
to 60 min.,, 1 min. to 60 hrs., etc.). At end of preset interval,

alarm sounds and external load is automatically switched on or
off.

GRA-LAB MICRO TIMERS, Electric Stop Clocks, are
available in 1/10 sec. or 1/1000 min. graduations
for split-second measurements of elapsed time in
laboratory or production operations. Price $39.50

WRITE FOR COMPLETE CATALOG!

DIMCO-GRAY COMPANY

203 E Sixth St.
DAYTON 2, OHIO

IN MORE THAN 30 COUNTRIES

Why do EDUCATIONAL and RESEARCH Institutions rely on

the E & M PHYSIOGRAPH?

o Versatility
o Simplicity of Operation
o Proven Reliability and Accuracy
o Rugged, Student-Proof Construction

o Transducers for Virtually Every Physiological Function

Complete Recording Systems, Including:

Stimulators—Respirators—Cardiotachs—Cuff Pumps—Defibrillators—Accessories

Physiological Telemetry Systems

Factory trained E & M Sales and Service Representatives throughout the United

States ... E & M Distributors throughout the world.

E & M INSTRUMENT CO,, INC.

Box 14013 « 6030 England Street ¢« Houston, Texas 77021
Instrumentation for Research and Education

Send for 32 page, fully-illustrated catalog #106

E & M TELEMETRY TRANSMITTERS
Biopotentials—Respiration—Voice

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

E & M Instrument Co., Inc., 6030 England st Houston,
Texas 77021

l P\WOT MUSCLE LEVER
U
0-.*}4/,'4\:-0 /

MYOGRAPH
DETECTING

WEIGHT
(OPTIONAL)

| PREPARATION

TYPICAL LINKAGE

HEAD \:z?:\.,l

SMOOTH MUSCLE

9y
E&Ms New Isotonic Myograph
Linear disp! d for th muscle and other
constant tension studves no internal hysteresis or friction;
minimal system inertia; internal calibration. E & M Instrument
Co., Inc., 6030 England St., Houston, Texas 77021
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NEW BOOKS
(Continued from page 1161)

Wiley, New York, 1966. 417 pp. Illus.
$12.95.

Chemical Equilibrium. Allen J. Bard.
Harper and Row, New York, 1966. 216
pp. Illus. $7.50. Harper’s Chemistry Series.

Chemistry Calculations: With a Focus
on Algebraic Principles. Alexander Va-
voulis. Holden-Day, San Francisco, 1966.
152 pp. Illus. Paper, $2.50; cloth, $4.95.

The Chemistry of Organic Sulfur Com-
pounds. vol. 2. Norman Kharasch and Cal
Y. Meyers, Eds. Pergamon, New York,
1966. 473 pp. Illus. $21. There are 14
papers.

Climatic Atlas of the United States.
Stephen Sargent Visher. Harvard Univ.
Press, Cambridge, Mass., 1966. 415 pp.
Illus. $12.50.

Complexes of the Rare Earths. Shyama
P. Sinha. Pergamon, New York, 1966.
213 pp. Illus. $7.50.

Differential and Difference Equations.
Louis Brand. Wiley, New York, 1966. 716
pp. Illus. $11.95.

Differential Space, Quantum Systems,
and Prediction. Norbert Wiener, Armand
Siegel, Bayard Rankin, and William Ted
Martin. M.LLT. Press, Cambridge, Mass.,
1966. 188 pp. Illus. $7.50.

The Dynamics of the Upper Ocean. O.
M. Phillips. Cambridge Univ. Press, New
York, 1966. 269 pp. Illus. $11.50. Cam-
bridge Monographs on Mechanics and
Applied Mathematics.

Electronic Structure of Molecules. Ray-
mond Daudel. Translated from the French
(Paris, 1962). Pergamon, New York, 1966.
241 pp. Illus. $8.

Elementary Electronics. D. Hywel White.
Harper and Row, New York, 1966. 184
pp. Illus. $9.50. Harper’s Physics Series.

Elementary Methods in the Analytic
Theory of Numbers. A. O. Gel'fond and
Yu. V. Linnik. Translated from the Rus-
sian edition (Moscow, 1962) by D. E.
Brown. I. N. Sneddon, Translation Ed.
Pergamon, New York, 1966. 244 pp.
Illus. $9.80. International Series of Mono-
graphs in Pure and Applied Mathematics,
vol. 92,

Freezing and Thawing of Concrete—
Mechanisms and Control. William A.
Cordon. American Concrete Inst., Detroit;
Towa State Univ. Press, Ames, 1966. 111
pp. Ilus. $4.50.

Fundamentals of Electronics. vol. 1.
George E. Owen and P. W. Keaton.
Harper and Row, New York, 1966. 351
pp. Illus. $14. Harper’s Physics Series.

Handbook of Compressed Gases. Pre-
pared by the Compressed Gas Associa-
tion. Reinhold, New York, 1966. 414 pp.
Itlus. $20.

Handbook of Specific Losses in Flow
Systems. Robert P. Benedict and Nicola A.
Carlucci. Plenum Press, New York, 1966.
203 pp. Illus. $12.50.

Infrared Spectra of Polymers in the
Medium and Long Wavelength Regions.
Dieter O. Hummel. Interscience (Wiley),
New York, 1966. 215 pp. Illus. $12.

Instrumentation for High Speed Plasma
Flow. A. E. Fuhs. Published for Advisory
Group for Aerospace Research and De-
velopment, NATO. Gordon and Breach,
New York, 1966. 196 pp. Illus. $19.50.

2 DECEMBER 1966

Now...

High Flux Densities
in a 1-Micron Spot

with
the new
TRG Biolaser

Biolaser Model 513 — A Complete Laser System for Biomedical Research

The versatile new TRG Biolaser offers the medi-
cal and biological researcher a powerful new
tool for use in studies at the celi level. Specific
areas of application are: cell microsurgery and
coagulation; electric field interaction; pathol-
ogy; genetics; other branches of microscopic
research.

Adapters are available to permit simultaneous
photography and irradiation of the specimen.
Cinemicrography, time-lapse photography, and
closed-circuit television techniques can be ap-
plied to broaden the instrument’s capabilities
as a research tool.

Special Features m The coherent light output of
the Biolaser can be focused to spots as small as
one micron = A simple x-y control permits pre-
cise spot positioning = Triggering can be re-
mote or by panel pushbutton.

For more information write: TRG, Electro-Optical

Products, Section S, Route 110, Melville (Long
Island), New York 11746. Tel: (516) 531-6343.

Specifications

Flux Density on Stage: up to 10¢
Joules/cm?

Wavelength: 6943A
Pulse Length: 150 usec
Repetition Rate: 1/min

Microscope: Leitz Ortholux or
Labolux standard; others op-
tional

Camera: 24" x 34" Polaroid
standard; others optional

“’See us at the AIBS Show
Booth No. 32"

CONTROL DATA

CORPORATION

TRG | A Division of
Control Data Corporation
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s @
@ brings your lab advantages of
automated glassware washing and drying;
unequaled convenience; savings of valu-

able man-hours and significant reduction
of labware breakage.

For only $18.50 per month*, the CRC
Labwasher can free your lab forever from
the extravagance of hand washing lab-
ware. It works for you faithfully even dur-
ing lunch or after the close of day . . .
has clean glassware ready and waiting
when needed!

Check your glassware washing problems
against actual, in-the-field ‘“‘Usage Re-
ports”. Request Bulletin No. 942,

*Average cost of owning and operating a CRC Lab-
washer {over a 5 year period during which the unit was
completely amortized) based on a survey of 239 Lab-
washer equipped laboratories.

A-569)

THE

2310 Superior Ave.

€Cleveland, Ohio 44114
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Integral Equations and Their Applica-
tions. vol. 1. W. Pogorzelski. Translated
from the Polish edition (Warsaw, 1953—
1960). PWN-Polish Scientific Publishers,

Warsaw; Pergamon, New York, 1966.
732 pp. Illus. $18.50.
International Meteorological Tables.

S. Letestu, Ed. World Meteorological Or-
ganization, Geneva, 1966. Unpaged.

Interpretation of Mass Spectra: An In-
troduction. F. W. McLafferty. Benjamin,
New York, 1966. 247 pp. Illus. $9.

Interval Analysis. Ramon E. Moore.
Prentice-Hall, Englewood Cliffs, N.J., 1966.
159 pp. Illus. $9. Prentice-Hall Series in
Automatic Computation.

Introduction to Analytic Functions. Wil-
fred Kaplan. Addison-Wesley, Reading,
Mass., 1966. 222 pp. Illus. $7.95. Addison-
Wesley Series in Mathematics.

Introduction to Electrical Discharges in
Gases. Sanborn C. Brown. Wiley, New
York, 1966. 296 pp. Illus.” $9.95. Wiley
Series in Plasma Physics.

An Introduction to Equilibrium Thermo-
dynamics. Robert P. Bauman. Prentice-
Hall, Englewood Cliffs, N.J., 1966. 128
pp. Illus. Paper, $1.95; cloth, $5.50. Foun-
dations of Modern Chemistry Series.

Introduction to Linear Programming,
with Applications. William R. Smythe, Jr.,
and Lynwood A. Johnson. Prentice-Hall,
Englewood Cliffs, N.J.,, 1966. 231 pp.
Illus. $10.

Logic and Algorithms: With Applica-
tions to the Computer and Information
Sciences. Robert R. Korfhage. Wiley, New
York, 1966. 206 pp. Illus. $7.95.

Magnetoelectric Devices: Transducers,
Transformers, and Machines. Gordon R.
Slemon. Wiley, New York, 1966. 556 PP
Illus. $11.50.

Materials of High Vacuum Technology.
vol. 1, Metals and Metalloids. Werner
Espe. Deutscher Verlag der Wis-
senschaften, Berlin; Pergamon, New York,
1966. 924 pp. Illus. $45.

Networks and Systems. Peter H. O'N.
Roe. Addison-Wesley, Reading, Mass.,
1966. 350 pp. Illus. $12.50. Addison-
Wesley Series in Electrical Engineering.

Numerical Solutions of Nonlinear Dif-
ferential Equations. Proceedings of a sym-
posium (Madison, Wis.), May 1966. Con-
ducted by the Mathematics Research
Center, U.S. Army, Donald Greenspan,
Ed. Wiley, New York, 1966. 357 pPp.
Illus. $7.75. There are 14 papers and 24
abstracts.

Organic Nomenclature: A Programmed
Introduction. James G. Traynham. Pren-
tice-Hall, Englewood Cliffs, N.J., 1966.
143 pp. Illus. Paper, $1.95.

Organic Photochemistry. Robert O. Kan.
McGraw-Hill, New York, 1966. 303 pp.
Illus. $12.50. McGraw-Hill Series in Ad-
vanced Chemistry.

Photographic Systems for Engineers.
F. M. Brown, H. J. Hall, and J. Kosar,
Eds. Soc. of Photographic Scientists and
Engineers, Washington, D.C., 1966. 227
pp. Illus. Paper, $5. Based on papers pre-
sented at seminars held in 1959 and 1966
by the New York Chapter of the Society.

Progress in Ceramic Science. vol. 4.
J. E. Burke, Ed. Pergamon, New York,
1966. 287 pp. Illus. $14. Five papers.

Progress in Nuclear Magnetic Reso-
nance Spectroscopy. vol. 1. J. W. Emsley,
J. Feeney, and L. H. Sutcliffe. Pergamon,

Shown below 15 a
hist of impurities
that creep into
our hpid

chemicals

NOW LIST YOURS.

Be sure to write for your free
subscription to our bi-monthly
GAS-CHROM Newsletter, and our
new 44 page Catalog #10.

APPLIED
SCIENCE
LABORATORIES
INC.

P.O. Box 440,

State College, Pa. 16801
Telephone (Area 814) 238-2406
West Coast Office:

Unit M, 5140 W. 106th St.
Inglewood, California.
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