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Here's your guide to phys hiagical

oo,

It’s yours for the asking—a convenient reference guide to
almost every type of physiological measurement. It charts the
ranges and characteristics of over 30 primary signals, and lists
the various transducers commonly used to record them.

The guide also shows the right coupler to use to link each
transducer to an Offner Dynograph® recorder. These small plug-in
couplers are an outstanding benefit of Dynograph recorders—
they can be interchanged in seconds to record virtually all
physiological phenomena.

Would you like a copy of this handy chart? We’ll send you one
by return mail. Ask for Chart 220-5.

Beckman

International Subsidiaries: Geneva, Switzerland; Munich, Germany; Glenrothes, Scotland; Paris, France; Tokyo, J , South Africa.
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30 lndlwdual fractions o
can he recovered
in ohe hour...

Purified protein components can be re-
covered from high-resolution gel-electro-
phoresis patterns by elution-convection
electrophoresis. The protein components

are all simultaneously eluted from the gel :
: ' pattern and are simultaneously concen-
trated to recover the proteins in the original
re undiluted concentration.
: CIRCLE READER SERVICE CARD FOR DETAILS
&' ~ AND BIBLIOGRAPHY

PHOTOGRAPH ENLARGED TWO: meér’

FLUTION CONVECTION CELL, separating grid, face view. Strip of the original gel pattern shown in position for
elution on the separating grid. Collecting tubules bdou containing corresponding components eluled from another strip
of the same gel paitern. Note dye bands not concentrated in the COZZeacmg tubules.
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A transmission Laue photograph of
a gypsum single crystal taken with a
fine-focus x-ray tube operated at 100
kilovolts and 5 milliamperes. By this
technique it is possible to examine,
even while they are growing, thick
single crystals, crystals in containers,
and crystals enclosed in furnaces. The
sample is not damaged or exposed to
the air. Exposure, 5 minutes; distance
between slit and film, 6 centimeters.



Coleman pH Instrumentation

Low-cost Metrion pH Meter is a line-operated instrument
featuring a basic simplicity of design and operation which make
it ideal for general-purpose laboratory use. With measurement
accuracy to 0.05 pH, the Metrion provides a level of per-
formance far out of proportion to its moderate cost.

Features:

e Stabilized against line voltage fluctuations over 95-125
volt range.

e Easy-to-read duplex scales cover 0-14 pH range.
e Calibration control provides compensation for temperature
effect.
o Simplified operation—*‘push-to-read” pH control.
Cost—from $139.00

Increased versatility, Metrion II pH Meter offers the
same simplicity of design and operation as the basic Metrion.
It also features two additional circuits for increasing versatility
of the instrument:
...a true temperature-compensating circuit with a control
knob conveniently located on instrument’s front panel.
.. .an output jack for use with an automatic titrator such as
the Coleman Titrion.
Addition of these two circuits makes the Metrion II valuable
for an increased variety of specialized laboratory applications
with only a small price increase.
Cost—jfrom $162.50

Fully-versatile Companion pH Meter is a zero-restoring
instrument ideal for a broad range of laboratory applications.
It provides pH measurement over the 0-14 pH range with a
routine accuracy of 0.05 pH and reproducibility within 0.02
pH. The instrument also may be used for millivolt measure-
ments over a 1400 mv span.
Features:
e Zero-restoring circuit for drift-free operation.
e May be used with recorder, automatic titrator, and auto-
matic temperature compensator accessory.
o Simplified control system for easy operation.
e Manual Temperature Compensator control permits ac-
curate measurement over 0-100° C. range.
Cost—from $308.50

The Coleman Titrion, with either the Companion or Met-
rion 11, provides an instrument package capable of automat-
ically performing virtually any electrometric titration in the
analytical laboratory.

® Speed—titrations are completed automatically in 1 to
1142 minutes.

® Accuracy, sensitivity—routine accuracy well within
0.1 pH; 2 millivolt potential difference causes titrant flow.

* Automation—eclectronic sensing of end-point and auto-
matic adjustment of titrant flow.

® Practicality—no special training of personnel required
for maintaining high levels of accuracy.

Cost—3670.00.
Write for Bulletin SB-289

COLEMAN INSTRUMENTS CORPORATION « MAYWOOD, ILLINOIS
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A Selection of Wiley and Interscience
Books for Lab, Library, Desk and Study

NEW & RECENT IMPORTS

Biology

INTRODUCTION TO MOLECULAR BIOLOGY.
By G. M. HAGGIS, D. MICHIE, A. R. MUIR, and
P. M. B. WALKER, 4/l of the University of Edinburgh,;
and K. B. ROBERTS, London Hospital Medical College.
1964. 401 pages. $7.50. @ THE CYTOPLASM IN
HEREDITY. By D. WILKIE, P4.D. One of Methuen’s
Monographs on Biological Subjects. 1964. Prob. $3.50.
©® THE PHYSIOLOGY OF INSECT SENSES. By
V. G. DETHIER, University of Pennsylvania. One of
Methuen’s Monographs on Biological Subjects. 1963. 266
pages. $7.25.

Chemistry

FAST REACTIONS IN SOLUTION. By EDWARD
CALDIN, University of Leeds, England. 1964. 306 pages.
$7.50. @ ELECTRONIC STRUCTURE OF MOLE-
CULES: A New Approach. By J. W. LINNETT, F.R.S.
1964. 167 pages. $4.75. @ SYMMETRY AND MAG-
NETISM. By R. R. BIRSS, University of Sussex. Volume
3 in the series of monographs Selected Topics in Solid
State Physics, edited by E. P. Wohlfarth. A North-Holland
(Interscience) Book. 1964. Prob. $9.50. @ PROGRESS
IN LOW TEMPERATURE PHYSICS. Volume 4.
Edited by C. J. GORTER, University of Leyden. A North-
Holland (Interscience) Book. 1964. 530 pages. $19.00.
@® ADVANCES IN STRUCTURE RESEARCH BY
DIFFRACTION METHODS. Volume 1. Edited by
R. BRILL, Director, Fritz-Haber-Institute der Max-Planck-
Gesellschaft; and B. MASON, Imperial College of Science
and Technology, London. An Interscience Book. 1964. 221
pages. $13.50. @ SUPPLEMENT TO MELLOR’S
COMPREHENSIVE TREATISE ON INORGANIC
AND THEORETICAL CHEMISTRY. Volume 8,
Supplement 1, Nitrogen (Part 1). 1964. 619 pages.
$50.00. @ BIOCHEMISTRY OF SEMEN AND OF
THE MALE REPRODUCTIVE TRACT. By THAD-
DEUS MANN, F.R.S. 1964. 493 pages. $16.50. @
MECHANISMS OF OXIDATION OF ORGANIC
COMPOUNDS. By W.AWATERS, M.A., Sc.D., F.RS.
One of Methuen’s Monographs on Chemical Subjects.
1964. 152 pages. $5.00.

General

Physics

DIFFERENTIAL EQUATIONS OF MATHEMAT-
ICAL PHYSICS. By the late N. S. KOSHLYAKOV,
Moscow. Translated from the Russian. A North-Holland
(Interscience) Book. 1964. 701 pages. $21.00. @ MAS-
SIVE RADIATION TECHNIQUES: Consulting
Editor: SIDNEY JEFFERSON, Isotope Research Division,
A.ERE., Wantage, England. 1964. 324 pages. $11.50. @
INCOMPRESSIBLE FLUID DYNAMICS. By J. N.
HUNT, Imperial College, London. 1964. 127 pages. $4.00.
@ HAMILTONIAN DYNAMICS, By C. W. KILMIS-
TER, King's College, London. 1964. 146 pages. $4.75. @
INDUSTRIAL ISOTOPE TECHNIQUES. By LARS
G. ERWALL, HANS G. FORSBERG, and KNUT
LJUNGGREN, Senior staff of the Isotope Technigues Lab-
oratory, Stockholm, Sweden. 1964. Prob. $20.00. @
SPACE RESEARCH 1IV. Proceedings of the Fourth
International Space Science Symposium, Warsaw, June 4-
10, 1963. Organized by the Committee on Space Research
—COSPAR and the Polish Academy of Sciences. Edited
by P. MULLER, Observatoire de Mendon. A North-Hol-
land (Interscience) Book. 1964. 997 pages. $37.00. @
SELECTED TOPICS IN NUCLEAR SPECTROS-
COPY. Proceedings of the NUFFIC International Sum-
mer Course in Science at Nijenrode Castle, The Nether-
lands, July 30-August 17, 1963. Compiled by B. ]J. VER-
HAAR, Technical University, Eindhoven, The Netherlands.
A North-Holland (Interscience) Book. 1964. 348 pages.
$12.50. @ ATOMIC COLLISION PROCESSES. The
Proceedings of the Third International Conference on the
Physics of Electronic and Atomic Collisions, University
College of London, July 22-26, 1963. Edited by M. R. C.
McDOWELL. Royal Holloway College, Um'verjiz‘y of Lon-
don. A North-Holland (Interscience) Book. 71964. 1165
pages. $38.50. @ INTRODUCTION TO NEUTRON
DISTRIBUTION THEORY. By L. C. WOODS. One
of Methuen’s Monographs on Physical Subjects. 1964. 132
pages. $5.50. @ THE NUCLEAR REACTOR. By
ALAN SALMON. One of Methuen’s Monographs on
Physical Subjects. 1964. 144 pages. $3.00. @ NUCLEAR
RADIATION DETECTORS. Second Editon. By ]J.
SHARPE. One of Methuen’s Monographs on Physical
Subjects. 1964. 237 pages. $4.95.

ELPHYMA TABLES. Tables, Formulas, Nomograms
within Mathematics—Physics—Electricity. First American
edition, based on the Swedish fourth edition. Compiled by
ERIK INGELSTAM, Royal Institute of Technology,
Stockholm, Sweden; and STIG SJOBERG, Technical Edi-
tor and Layout Expert. 1964. 99 pages. $3.50.

JOHN WILEY & SONS, Inc.

9 OCTOBER 1964
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A Selection of Wiley and Interscience
Books for Lab, Library, Desk and Study

ENCYCLOPEDIA OF POLYMER SCIENCE AND
TECHNOLOGY

Plastics, Resins, Rubbers, Fibers

Editorial Board: HERMAN F. MARK, Polytechnic Insti-
tute of Brooklyn, Chairman; NORMAN G. GAYLORD,
Gaylord Associates, Incorporated, Execntive Editor; and
NORBERT M. BIKALES, Gaylord Associates, Incorpo-
rated, Editor. Announcing a new encyclopedia that will
contain a comprehensive treatment of all monomers and
polymers—their properties, methods, and processes for their
preparation and manufacture—as well as broad treatments
of theoretical fundamentals. The encyclopedia will com-
prise approximately ten volumes, with 1,000 contributions
by experts from all over the world. At least two volumes
will be published each year. The articles selected for in-
clusion have been carefully chosen to present a balanced
account of all facets of polymer science and technology.
They are divided into five categories: Chemical Substances;
Polymer Properties; Methods and Processes; Uses; and
General Background. The subjects are all discussed strictly
from the polymer point of view. An Interscience Book.
Volume 1: 1964. 893 pages. Subscription price: $40.00 per
volume. Single-volume price: $50.00.

Kirk-Othmer:
ENCYCLOPEDIA OF CHEMICAL TECHNOLOGY

Second Edition

Executive Editor: ANTHONY STANDEN. Editorial
Board: Chairman: HERMAN F. MARK, Polytechnic In-
stitute of Brooklyn; JOHN J. McKETTA, Jr., The Uni-
versity of Texas; and DONALD F. OTHMER, Polytechnic
Institute of Brooklyn. Thoroughly revised, this encyclopedia
is providing a comprehensive summary of knowledge on
the industrial methods, materials, processes and equipment
of chemical technology. An Interscience Book.

Volume 1: Abherents through Aluminum and Alum-
inum Alloys. 7963. 990 pages.

Volume 2: Aluminum Compounds through Azo Dyes.
1963, 910 pages.

Volume 3: Bacterial, Rickettsial, and Mycotic Infec-
tions, Chemotherapy through Calcium and Calcium
Alloys. 1964. 927 pages.

Volume 4: Calcium Compounds through Chloram-
phenicol. 71964. 937 pages.

Volume 5: In press.

Subscription price: $35.00 per volume.

Single-volume price: $45.00.

New SCIENCE EDITION paperbacks

ATOMS, RADIATION AND NUCLEI

By T. H. OSGOOD, A. E. RUARK, and E. HUTCHIS-
SON. Based on An Outline of Atomic Physics, this book
ranges across the atomic nature of matter, the Bohr model
of the atom, x-rays, waves, the periodic system, application
of nuclear physics, and much else. 1964. 520 pages. $2.25.

HYPNOTHERAPY

By M. BRENMAN and M. M. GILL. A survey of the
literature that indicates some of the outstanding problems
in hypnotherapy and suggests lines of research. It is a
basic handbook in the field. 1964. 288 pages. $1.65.

THE NATURE OF PHYSICAL THEORY -
By P. W. BRIDGMAN. A fascinating non-technical study
of modern scientific theory that offers many unusual in-
sights into the problem of correlating reality with various
theoretical structures set up during the past fifty years.
1964. 144 pages. $1.45.

THE LADDER OF SUCCESS IN IMPERIAL CHINA
By PING-TI HO. Deals with aspects of social mobility
in Imperial China between 1368 and 1911, and provides
insight ifito the nature of Chinese society. A highly in-
teresting statistical study. 1964. 403 pages. $1.95.

SOCIAL CLASS AND MENTAL ILLNESS

By AUGUST B. HOLLINGSHEAD and FREDERICK C.
REDLICH. An investigation of the interrelationships exist-
ing between social stratification and mental illness in the
urbanized community. 1964. 454 pages. $1.95.

JOHN WILEY & SONS, Inc.
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EXISTENTIALISM AND EDUCATION

By GEORGE F. KNELLER. A full-scale introduction and
explanation of the relationship between existential philoso-
phies and modern education. 1964, 185 pages. $1.45.

GROWING UP IN THE CITY
By JOHN BARRON MAYS. A first-hand report and
analysis of the conditions that foster juvenile delinquency
in an urban town, in this case the port city of Liverpool,
England. 1964. 230 pages. $1.65.

FAMILY AND CLASS DYNAMICS
IN MENTAL ILLNESS

By J. K. MYERS and B. H. ROBERTS. Explores the re-
lationship of social psychodynamic forces to psychiatric ill-
ness in the lower middle and lower classes. 1964. 308
pages. $1.95.

A HISTORY OF SCIENCE

By GEORGE SARTON. Ranging from earliest times
through the Golden Age of Greece, this book describes
how man has explained his world—its history, beauty,
order, and disorder—and how he has achieved control over
the circumstances of his existence. A classic work in two
volumes. Vol. 1—Ancient: $2.65. Vol. 2—Hellenistic:
$2.65 (Jan. ’65)

PROBLEMS IN MODERN MATHEMATICS

By S. M. ULAM. A distinguished mathematician considers
problems in several fields of mathematics. 1964. 168 pages.
$1.45.

605 Third Avenue, New York, N. Y. 10016
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A Selection of Wiley and Interscience
Books for Lab, Library, Desk and Study

Recent Books in Biology and Medical
Research

PRINCIPLES AND APPLICATIONS IN AQUAT-
IC MICROBIOLOGY. Edited by H. HEUKELEKIAN
and N. DONDERO, both of the Department of Environ-
mental Science, Rutgers University. 1964. 452 pages.
$10.00. @ SOCIAL PSYCHOLOGY IN TREATING
MENTAL ILLNESS: AN EXPERIMENTAL AP.
PROACH. Edited by GEORGE W. FAIRWEATHER,
VA Hospital, Palo Alto, California, and Stanford Univer-
sity, 1964. Approx. 324 pages. $7.95.

Recent Chemistry Books

THE PHYSICAL CHEMISTRY AND MINERAL.
OGY OF SOILS. Volume 1—Soil Materials. By C.
EDMUND MARSHALL, University of Missouri. 1964.
Approx. 388 pages. $12.00. @ PROGRESS IN PHYSI-
CAL ORGANIC CHEMISTRY. Volume 2. Edited by
SAUL G. COHEN, Brandeis Universityy ANDREW
STREITWIESER, Jr., University of California, Berkeley;
and ROBERT W. TAFT, Pennsylvania State University.
An Interscience Book. 1964, 440 pages. $16.00. @
BORON, METALLO-BORON COMPOUNDS AND
BORANES. Edited by ROY M. ADAMS, Geneva Col-
lege. An Interscience Book. 1964. 765 pages. $27.50.
© MANUAL OF PHYSICAL METHODS IN
ORGANIC CHEMISTRY (First American Edition).
By the late F. L. ]J. SIXMA, Director of Research, State
Mines, Holland; and HANS WYNBERG, Professor of
Chemistry, The University, Groningen, Holland. 1964.
Approx. 344 pages. $8.75. @ ACTIONS OF HOR-
MONES ON MOLECULAR PROCESSES. Edited by
GERALD LITWACK, The Fels Research Institute, Temple
University School of Medicine; and DAVID KRITCHEV-
SKY, The Wistar Institute of Anatomy and Biology, and
University of Pennsylvania. 1964. Approx. 568 pages.
$17.00. @ CONFERENCE ON THE VIBRA.
TIONAL SPECTRA OF HIGH POLYMERS. Edited
by GIULIO NATTA and GIUSEPPE ZERBI, both of
Consiglio Nazionale delle Ricerche, Istituto di Chimica
Industriale del Politecnico, Milano. Journal of Polymer Sci-
ence, Part C. Polymer Symposia. No. 7. An Interscience
Book. 1964. 226 pages. $10.00. @ ADVANCES IN
PHOTOCHEMISTRY. Volume 2. Edited by W. AL-
BERT NOYES, Jr., University of Texas; GEORGE 8.
HAMMOND, California Institute of Technology; and J.
N. PITTS, Jr., University of California, Riverside. An In-
terscience Book. 1964. 464 pages. $16.50. @ PHYSICS
OF III.-V COMPOUNDS. By OTFRIED MADE-
LUNG, Institute for Theoretical Physics, University of
Marburg [Labn, Germany. 1964. Approx. 400 pages.
$13.00 @ METHODS OF BIOCHEMICAL ANAL.
YSIS. Volume 12. Edited by DAVID GLICK, Stanford
University Medical School. An Interscience Book. 1964.

JOHN WILEY & SONS, Inc.
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499 pages. $15.00. @ METHODS OF FORENSIC
SCIENCE. Volume 3. Edited by ALAN A. CURRY,
Home Office Forensic Laboratory, Harrogate, Yorkshire,
England. An Interscience Book. 1964, Approx. 342 pages.
Prob. $13.50. @ CHEMICAL REACTIONS OF POL.-
YMERS. High Polymers—Volume 19. Edited by E. M.
FETTES, Manager, Plastics Research, Koppers Co., Inc. An
Interscience Book. 1964. Iz press. @ CHEMISTRY
AND PHYSICS OF POLYCARBONATES. Polymer
Reviews—Volume 9. By HERMANN SCHNELL. An In-
terscience Book. 1964. Approx. 240 pages. §12.75.

Recent Physics Books

CRYSTAL STRUCTURES. Second Edition. Volume
2: Inorganic Compounds Rxn, RuMX,, RnMX;. By
RALPH W. G. WYCKOFF, University of Arizona. An
Interscience Book. 1964. Approx. 600 pages. $24.00. @
COLLISION THEORY. By MARVIN L. GOLDBERG-
ER, Princeton University;, and KENNETH M. WATSON,
University of California, Berkeley. 1964. 919 pages. $19.95.
@ REACTOR HANDBOOK. Second Edition. Vol-
ume IV: Engineering. Edited by STUART M. McLAIN,
Argonne National Laboratory, and JOHN H. MARTENS,
Consultant to Argonne National Laboratory. An Inter-
science Book. 1964. Approx. 872 pages. $25.40. @ COL.-
LECTED SCIENTIFIC PAPERS BY WOLFGANG
PAULIL In two volumes. Edited by R. KRONIG and
V. F. WEISSKOPF. An Interscience Book. Vol. 1: 1964.
133 pages. Vol. 2: 1964. 1408 pages. Both volumes:
$70.00. @ MOLECULAR THEORY OF GASES
AND LIQUIDS. Revised Printing. By J. O. HIRSCH-
FELDER, C. F. CURTISS, and R. B. BIRD, 4/l of the
University of Wisconsin. 1964. 1249 pages. $25.00.

BIOTECHNOLOGY AND BIOENGINEERING

The only journal to deal exclusively with two vital
new areas of scientific and technical endeavor. Not
only does it embrace all aspects of the exploitation
and control of biological systems and their activities,
it also offers comprehensive coverage of advances in
bioengineering now being made in research and in-
dustrial laboratories throughout the world. Begin-
ning in 1964, from time to time the journal will
include especially written review articles on specific
topics.

Editorial Bogrd: E. M. CROOK, M. B. DONALD,
C.-G. HEDEN, and M. ]. JOHNSON. Managing
Editor: ELMER L. GADEN, Jr.

VOLUME VI: subscription for the calendar year
1964 (4 issues): $15.00. Back volumes: prices on
reqiest.

605 Third Avenue, New York, N. Y. 10016

109



Did You Know
that You Can Buy
an LKB

RadiRac
FRACTION

COLLECTOR
for 450 ?

SURPRISED ?

The LKB RadiRac Fraction Collector has a long history
of reliable operation, whether in the cold room or out.
Naturally only the finest materials and careful manufac-
turing procedures go into every component to ensure this
sort of dependability. But you can put proven reliability
to work in your lab through LKB’s Building Block Sys-
tem. Start off with an Economia Model (Rotator Assembly
and Siphon Stand) at $450.* Add a Distributor to make a
Sectora Model, and later a Timing Control and you have
the Universal Model. Add a Drop Counter if you wish; a
“Large Volume Assembly”; a . .. well, write and ask for
our brochure; it describes all the possibilities. Regquest
Bulletin No. 3400510.

*Prices F.O.B. Wash., D.C., U.S.A. only.
For prices in other countries, contact:
LKB Produkter, AB, Stockholm,

or your local LKB Distributor

Sectora Model, for volumetric siphoning in spiral or ‘‘square-
wave”  distribution patterns. Includes Rotator, Distributor,
Siphon Stand and Rimless Tube Racks.

Universal Model, for volumetric siphoning and timed-flow col-
lecting in spiral or ‘‘square-wave” patterns. Includes Rotator,
Distributor, Controller Siphon Stand, Rimless Tube Racks and

. Tubing Holder,

LKB INSTRUMENTS, INC., 4840 Rugby Ave., Washington, D.C. 20014

®

110

LKB PRODUKTER AB, P.O. Box 12220, Stockholm 12, Sweden
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FLUORESCENCE
ATTACHMENT
ZFM 4 MONOCHROMATOR

LIGHT SOURCE

INDICATOR DETECTOR

(XENON)

Spectrofluorometry made simple

With the Carl Zeiss Spectrofluorometer you can measure
fluorescence of solutions with high accuracy and operating
simplicity. The basic equipment consists of a xenon high-pres-
sure bulb in housing, two quartz monochromators, fluores-
cence attachment ZFM 4, detector housing and indicator.

The two prism monochromators make it possible to change
both the exciter wavelength as well as the wavelength of
emitted fluorescent light. Thereby, information is obtained
concerning the type and concentration of the substance caus-
ing fluorescence.

The mode of operation is briefly as follows: the white light
emitted from the xenon bulb enters the first monochromator
and is dispersed. By means of the wavelength setting device,
the proper monochromatic exciter light is selected. This mono-
chromatic light penetrates the sample and the fluorescent
light is deflected into the second monochromator where it is
again dispersed to determine the maxima of fluorescence.
These amounts can be read off on the indicator.

Simplified equipment for spectrofluorometric examination is
also available for work of a less critical nature. In this case a

CARL ZEISS, inc.

444 Fifth Avenue, New York, N. Y. 10018

BRANCH OFFICES IN ATLANTA, CHICAGO, LOS ANGELES, SAN FRANCISCO, SEATTLE IN CANADA:

9 OCTOBER 1964

high pressure mercury burner is used as the source of light. The
exciter light is selected by monochromatic filters (578, 546, 436,
405, 365, and 313 mu) and the emitted fluorescent light
dispersed by the quartz monochromator. This arrangement
can also be reversed.

The Spectrofluvorom- ix f
eters are also ideally o}
suited for turbidity
measurements.

By adding a few ac-
cessories to the basic
components you can
convert the Spectro- / g
fluorometers into high- A
resolution spectropho- 4 \\/
tometers for quantita- /-
tive analysis.Write Dept. / .
SCformore information.  sw «w aw e o 420 a0 4% 420 4o 406 Soem
Complete service

facilities available."

3 & 8 & & 3 = 8

Fluorescence spectra of 3, 4-benzopyrene:
1, dissolved in benzene, 2. from a paper
chromatogram, 3. benzopyrene on paper,

CARLY
The Great Name in Optics

WEST GERM‘ANV

MONTREAL, G,

1



sennic co | NEW PRODUGTS REVIEW

Since 1920 Precision Scientific Company has been dedicated to producing new products designed with your
needs in mind ... to help you solve basic problems faster, more efficiently, and with more positive results.
Several recently introduced products are presented here. More significant new developments are coming soon!

THE THELCO MODEL 10 VACUUM OVEN THE TIME-IT ELECTRIC STOPWATCH

The Model 10 is a versatile, budget g Gives you

priced vacuum oven. ldeal for gen- 3 o

eral drying, conditioning, desiccat- ' f : 99.999%

ing, moisture testing ... does all Acouracy!

and more than bigger, higher

priced ovens do. Heats to 150° C in

1 hour, 40 minutes under full

30 inches of vacuum. Two handy

shelves provide 108 sq. inches of - . .

work space. Write for Bulletin 311. . ldeal for timing hundreds of lab tests, experiments and
processes. You read elapsed time directly in seconds
and 10th of seconds or minutes and 100th of minutes—
no conversion arithmetic required. Accurate to within
0.0001 of a second and built to withstand more hard
knocks and give longer, more dependable service than
ever before. Write for Bulletin 645,

THE GALVANIC CELL OXYGEN ANALYSER THE CHROMATOGRAPHY CABINET LINE

Large capacity, solvent-tight, corro-
sion resistant equipment with visible
interiors. Fully provides ideal condi-
tions for performing both ascending
and descending paper chromato-
graphic determinations.

CHROMATOGRAPHIC
DRYING OVEN

A real choice of models: the large

For rapid, reliable, low cost 0, determination anywhere — chromatographic cabinet, the small
inside the lab, in the treatment plant or on streams and lakes, bench top unit, the formica floor
Compact and light weight. No external electrical or other model, the chromatographic drying

connection needed. Write for Bulletin 638. a‘:ﬁ;‘e t?:dsaglliass jar units. Write for oo o romaTOGRAPHIC
i CABINET

THE TEMPTROL LINE OF CIRCULATORS THE BIG JACK LINE

The most comprehensive of- " Save time, money and trouble. Equip
fering of Circulators, and i your lab with Precision Jacks. Prevent

provide temperatures Hrom . delays, eliminate frustrations, im-
—10°C to 100°C. — prove results.

From a simple Circulator to .
a combination Bath-Circulator Increase their usefulness
to a mechanically refriger- with customized Heaters,
ated floor model unit. Write Hot Plates or Stirrers.
for Bulletin 629. And for that job needing

. o remote control, use Pow-
er Jack . . . the motorized

Combination Bath and . Refrigerated Temptrol . :
Circulation System . Combination Bath and Big Jack that goes into ac-
Circulating System tion at the touch of a but-

ton. Lifts up to 100 Ibs,

Write for Bulietin 637. j POWER JACK

Stir-pump

3737 WEST CORTLAND ST.

Ask your Laboratory Supply Distributor p R E C I S I O N CHICAGO. ILL. 60647

or write for the Precision Scientific Bul-

letins mentioned above. SCIENTI FIC CO_ LOCC:‘LC"OGF(;IICLEOSS: ’:iv(:E{(E”S?K'
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The Model NS-513
Digital Memory
Oscilloscope

o —— e SWEEP MODE ==
ATTENUATOR
WOLTS FULL SCALE

. DISPLAY SELECTOR
i e it

Our model NS-513 signal averag- < READ MODE -
ing digital memory oscilloscope would é :
be incomplete without the seven controls
shown here. But their counterparts are
rarely found in other manufacturers’
averagers.

We think this shows unusual
thoughtfulness in the design of our aver-
agers. There are a lot of comparably
thoughtful design features inside, too.

Further information, literature and
specifications may be had by writing or
phoning (608) 238-4741.

Model NS-513

Digital Memory Oscilloscope
$9,750, including typewriter,
FOB Madison, Wisconsin

NORTHERN

SCIENTIFIC/INC.
333 PRICE PL. P.0. BOX 5247
MADISON, WISCONSIN 53705
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Just a few lines...

about the SHARPER, MORE PRECISE traces you get in critical areas
with Graphic Controls’ thermal recording oscillograph charts.

Consistently gives you distinct...
black...clearly legible trace lines.

The reason is our unique paper
construction. We start with a spe-
cially-processed, high-density under-
coating that provides the blackest
possible black. To this we add an un-
usually sensitive, completely com-
patible surface coating that lets the
stylus glide evenly and smoothly.
Many critical areas that are blurred
or indistinct on other papers become
clear and precise with GC’s paper.
114

You can record even the most com-
plex functions and inputs.

Because the surface coating is
applied by a unique, new process,
there’s no variance in thickness from

edge-to-edge. The caliper of the

paper is constant. Creep is elimi-
nated and uniform paper flow is
assured. And at the same cost as the
paper you are now using.

A. Thermal-reactant coating
B. Contrast undercoat
C. Substrate

189 VAN RENSSELAER

In addition, GC’s paper is water re-
sistant, durable, yet extremely light-
weight. Its consistent performance
has been proved in major aerospace,
industrial, and scientific resedrch
laboratories.

Check the performance of GC’s
paper for yourself...and compare it
with your present paper. Complete
information will be sent on request.
Contact:

TECHNICAL RECORDING CHART DIVISION
GRAPHIC CONTROLS CORPORATION

STREET,

BUFFALO 10, NEW YORK
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Micrograph above shows point resolution and lattice image (001) planes KPtCly crystal (4.12A). Enlarged magnification = 2,000,000.

No. 3in a Series

ADVANGES IN ELECTRON MICROSCOPY

As research in the life sciences and solid
state physics accelerates, ultra high reso-
lution electron microscopy assumes an
increasingly important role as a source of
fundamental new information. Recently,
scientists at the Hitachi Central Research
Laboratory have announced new dis-
coveries in electron optics which are be-
ing incorporated in their latest designs.
The five electron micrographs below of a
tiny (0.05 micron) hole in collodion film
were taken at equal intervals during a
four minute period. They demonstrate the
remarkable performance of the new
Hitachi HU-11B Electron Microscope.

Careful measurements on the original
plates indicated (a) At the direct magni-
fication of 250,000, better than 5A reso-
lution was maintained for each exposure
{b) Electronic stability was better than 2
in 10% for four minutes (c) The specimen
contaminated at a rate of less than 0.5
angstroms per minute.

With this constancy of performance, ul-
tra high resolution micrographs can now
be obtained similar to that shown above,
The (001) lctfige image of K, Pt Cly Crys-
tal with 4.12 A spacing is resolved while
on the same plate point-to-poinct’ resolu-
tion of particles as close as 3A is ob-

tained. This is the highest point resolution
yet demonstrated by any electron micro-
scope, approaching the dimensions of
single atoms.

A complete set of these micrographs and
details on the Model HU-11B can be ob-
tained from the Perkin-Elmer Corpora-
tion, Distributor Products Department,
910 Main Avenue, Norwalk, Conn., ex-
clusive sales and service representative
for Hitachi Electron Microscopes in North
America.

PERKIN-ELLMER

Micrographs below taken at 0, 1, 2, 3 and 4 minutes show minimal contamination rate. (Courtesy of Dr. W. Stoeckenius, Rockefeller Institute, New York.)
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@e™ dual channel

low background autoscanner

Model 880-D Dual Channel Low Background Autoscanner
features two separate channels, both taking their input from
the common detector. There is a common high voltage supply
for the detecting chambers. Pulses from the chambers are
summed under the condition that they not be coincident in

time, and are then supplied to
both channels of analysis.

Each channel has independent
range and time constant selectors
and an independent recorder
channel. In operation, for example,
one channel may be set with a high
range and short time constant
while the other channel may be set
for a low range and long time con-
stant. The net effect is that where
there are intense areas of radio-
activity interspersed with weak
areas on the paper chromatogram,
each will be presented on one of

116

VA N G T A R D

ELAST PLATESCANNIN
- A

Designed as an accessory to operate with Modet
880-D, the Model 885 Glass Plate Scanner provides a
convenient, fow cost system to assay TLC glass
plates with unequaled accuracy and sensitivity.

the two channels without running off the recording top or
yielding a peak mix so small it cannot be interpreted.

B Texas Instrument dual channel galvanometric-type re-
corder provides two 5” charts on one 10” strip B May be used
to examine simultaneously intense and weak areas of radio-

activity in the presence of each
other @ Completely transistorized
B Automatic shut-off of gas and
power B Better than 294 accuracy
of count rate on all ranges B Com-
pact, one unit system adaptable
to direct digital quantitation.

For complete specifications on
Model 880-D Dual Channel Low
Background Autoscanner and the
Model 885 Glass Plate Scanner
(shown at left), send for new in-
formative brochure. For immediate
information and/or a quotation,
call your nearest Vanguard office,

VANGUARD
INSTRUMENT  subsidiary of
CORPORATION  TECHNICAL MEASUREMENT CORPORATION

Designers and Manufacturers of Precision Instrumentation for Research ¢ P. O. Box 244, LaGrange, lilinois 60526, FL 2-1600
New York, 103 Park Ave., Suite 1204, TN 7-1998 e Boston, 1156 Broadway, Somerville, 491-4589
San Francisco, 115 New Montgomery St., EX 2-0511 e Baltimore, 217 North Calvert St., 727-3666
Houston, 1213 Capitol Ave., CA 5-5757 e Los Angeles, 9460 Wilshire Blvd., Suite 414, Beverly Hills, 275-3567
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REPORT NO.

S FROM UNION CARBIDE CORPORATION,

Recovery of microorganisms, viable
platelets, and leukocytes using
liquid nitrogen storage techniques.

Papers read at the 1964 meeting of the
American Society for Microbiology and
other recent reports indicate significant
new advances in the science of cryogenic
preservation of tissue and cells.

A paper by Sokolski et al. (1) dis-
cussed the preservation of Lactobacillus
leichmanii in liquid nitrogen for direct
inoculum in the vitamin B, assay. Com-
plete recovery of viable cells was ob-
tained when the suspensions were rapid-
ly frozen by direct immersion in liquid
nitrogen and then rapidly thawed by agi-
tating in a 40°C water bath. Assay results
on a number of test materials indicated
good correlation between freshly pre-
pared suspensions and frozen suspen-
sions stored 3 months in basal medium.

Stapert et al. (2) reported on the pres-
ervation of Sarcina lutea in liquid nitro-
gen for direct inoculum in the bioassay
for lincomycin. The dose-response slope
of the liquid-nitrogen-preserved organ-
ism remained relatively constant over a
68-day period and the inhibition zone
edges were sharp throughout. The au-
thors further stated that the preparation
and storage of one §. lutea suspension
[in liquid nitrogen] would reduce day-to-
day variation in the test organism for
inoculum.

Rapid deterioration of viable platelets
under ordinary conditions of storage led
Djerassi and Roy (3) to experiment on
rat platelets frozen in liquid nitrogen.
After storage at —196°C, the platelets
did not lose their morphologic integrity
or their ability to circulate in thrombo-
cytopenic recipient animals. The simul-
taneous presence of 5% dextrose and
5% dimethylsulfoxide in plasma was a
key to a circulating yield of frozen plate-
lets as high as 709% to 87% (compared
to the numbers observed when fresh
platelets were given).

9 OCTOBER 1964

Cohen and Rowe (4) reported on pres-
ervation of leukocytes taken from pa-
tients with lymphocytic leukemia. The
cells were frozen in 10% to 15% di-
methylsulfoxide at a controlled rate of
1°C per minute and stored in liquid ni-
trogen for 5 months at —196°C. During
this time a total of 768 leukoagglutinin
tests were performed. The experimenters
concluded that cryogenic preservation
appears practical for storage of leuko-
cyte panels used for immunogenetic and
routine leukoagglutinin testing.

New Products from Linbe

Our new LR-10A-6 portable refrigerator
is designed both for economical shipping
and small quantity storage of biological
specimens. It will hold six canisters with
a capacity of 115 cu. in. and has a mini-
mum holding time of 3 weeks at —196°C
between refills of liquid nitrogen. Light-
weight, rugged, vibration-and-shock
resistant, the new LR-10A-6 features a
bucket type handle for easy carrying
and a special metal foot ring to provide a
stable base.

Another new product, the LINDE LD-4
Liquefied Gas Container, is particularly
suitable for use in laboratories, class-
rooms and other locations requiring
small portable cryogenic containers.
Weighing only 11%4 Ib. when full, it can
hold up to 4 liters of liquid nitrogen or
liquid argon. A large pitcher-type handle
makes it easy to pour and lift.

Complete Liquid Nitrogen Capabilities

The full line of LINDE liquid nitrogen
equipment includes storage tanks, re-
frigerators, controlled-rate freezer units,
biological transports, and auxiliary
equipment.

We also provide technical service from
knowledge gained over years of leader-

LINDE DIVISION

w __—Handle

Neck tube

Canisters
in Position

LINDE
Super
Insulation

Canister

Foot Ring
Combination
Plug and
Rain Cover

LR-10A-6 Liquid Nitrogen Refrigerator

LD-4 Liquefied Gas Container
ship in cryogenics, backed up by nation-
wide delivery of liquid nitrogen.
For data, write to Union Carbide Cor-
poration, Linde Division, Dept. SC-1,270
Park Avenue, New York, N. Y. 10017.

(1) Sokolski, W. T., Stapert, E. M., Ferrer, E. B., and
Hanka, L. J., Bact. Proc., RT4, 1964, (2) Stapert, E. M.,
Sokolski, W. T., Kaneshiro, W. M., and Cole, R. J.,
Bact. Proc. RT5, 1964. (3) Dijerassi, 1. and Roy, A.,
Blood XX11, 703-717, 1963. (4) Cohen, H. and Rowe,
A. W, Transfusion 3, 427, 1963.

“Linde’” and ‘“Union Carbide”’ are registered
trade marks of Union Carbide Corporation,

CRYOGENIC PRODUCTS
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REPETITIVE PERFORMANCE
12 ANGSTROMS RESOLUTION

EM 100, the intermediate microscope
in the Norelco electron microscope line,
will produce twelve angstroms resolution
consistently under optimum conditions.
A roll film cassette — supplied with the
microscope—can supply as many as 100
micrographs each day. Any number of
frames up to 40 exposures may be made
on a single roll of 35 mm film. Film is
advanced automatically from frame-to-
frame and a built-in shutter permits
making numerous exposures without
reloading—simplifying darkroom procedures and unnecessary film storage. A built-in
exposure guide assures uniform exposure. After setting, a micron marker automatically
labels each micrograph.

These are but a few of the practical and workable features contributing to the EM 100’s
many application successes.

World’s Highest Standards in Quality Instrumentation
/ e ] PHILIPS ELECTRONIC INSTRUMENTS
ore/co
]

Division of Philips Electronics and Pharmaceutical Industries Corp.
Dept. EM-24, 780 South Fuiton Avenue, Mount Vernon, N.V.
In Canaca: Research & Control Instruments » Philips Electronics Ltd. » 118 Vanderhoof Avenue » Leaside. Toronto 17. Ontario

11
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Outstanding performance distinguishes the all new
servo/riter I .. . . you can discriminate 1/10% steps...you
can't detect deadband but we guarantee it to be no more
than 1/10% ...the pen speed is 0.4 second with a dy-
namic response in excess of 5 cps at 10% of full scale...
external circuit resistance rating is 25,000 ohms...and up
to 100 times span of a-c longitudinal noise pickup will
not offset the pen by even 1/10%. We guarantee an accu-
racy of Y% ...and that's not all!

Reliability — you couldn’t ask for more! An all new solid
state design utilizes long-life components...an infinite
resolution slidewire needs only the contacts changed
after millions of cycles of operation...an all new non-
mechanical, photoconductive chopper...all this com-
bined in a rugged printed circuit board design. Bearing
and wear surfaces are long-life and quiet-running acetal.
Quality design throughout assures the reliability and per-
formance of the all new servo/riter II . . . and that's not all!

INDUSTRIAL
PRODUCTS
GROUP

serva/riter II recorders

offer a choice of
portable and flush
mounting models in

wide and narrow chart

styles from one to
six channels.

New convenience features —and more of them! Front
panel access to all operating controls for span switching,
zero positioning and suppression, chart speed selection,
pen lifters... easily removable door...chart advance...
interchangeable chart drive motors...chart supply in-
dicator...chart tear-off...writing platen. Chart loading
is faster ... filling the removable inkwells is easier...
installation is simpler using direct rack mounting with
front and rear terminal access...and that's not ali!

More versatility — tailor the all new servo/riter II to your
needs! Choose the desired input form—d-c potenti-
ometer, thermocouple, universal range, etc.—and plug
it into the amplifier...change span and zero position
with plug-in circuit cards, too. Marker pens, control con-
tacts, retransmitting slidewires, pen lifter, internal light-
ing are available options.

Ask for a demonstration of the newest strip-chart recorder
... the all new servo/riter II.

* Trademark of Texas Instruments

TEXAS INSTRUMENTS

INCORPORATED

P.O. BOX 68027 HOUSTON, TEXAS 77006
7 RUE VERSONNEX GENEVA, SWITZERLAND
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This multiple coincidence unit
accepts five input signals,
produces four simultaneous output signals,
and outperforms
any other system you can buy.
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But the Cosmic 801 is not in a class by itself . ..

The Cosmic 801 Multiple Coincidence Unit is designed to
give you a coincidence system more flexible and reliable than
any other you can buy. The four coincidence circuits — each
able to present a different set of coincidence conditions — can
be used to direct data to four separate sections of the analyzer
memory, making it possible for you to study four aspects of a
decay scheme at the same time.

The Cosmic 801 has a separate resolving time control for
each channel rather than a single control for all channels. With
this you are able to optimize the coincidence circuitry for dif-
ferent detectors in a particular coincidence experiment.

The 801 also gives you a separate fine delay control for each
channel. This allows you to optimize each channel individually
to compensate for the propagation delay inherent in any elec-
tronic system. In addition, the 801 has a coarse delay switch
for accidental coincidence evaluation.

801 Removes Uncertainty of Pulse-Arrival-Time
When Amplitude Restriction Is Used

The single channel analyzer’s upper and lower discriminators
are long-period one-shot multivibrators that are triggered by
the input signals and interrogated and reset by the signals de-
rived from the trailing edge of the Fast Discriminator. This
Cosmic feature removes the uncertainty in the Fast Discrimi-
nator and Single Channel Analyzer Pulse-Arrival-Time at the
Fast/Slow Coincidence Circuit. Slow coincidence means ampli-
tude restriction and by no means increases chance coincidence.
On the contrary, slow coincidence reduces chance coincidence

by reducing Pulse-Arrival-Time produced from the detector
system. With the Cosmic 801 you can use shorter resolving time.

The unique design of the Fast Discriminator permits recov-
ery time to be determined by the time the input signal passes
through zero — regardless of the discriminator bias setting.

Extendable block circuitry can be used to prevent the count-
ing of those events that may have been distorted by previous
closely occurring events at the detector or any of the inter-
vening circuits. A much more active source may therefore be
counted without spectrum distortion.

1013 Different Coincidence Combinations

Complete flexibility is achieved by using plug-ins and patch-
cords similar to that used in computer programming. You can
get as many as 1013 different coincidence combinations with
this patch-cord programming.

Fast/Fast coincidence studies without slow coincidence
(amplitude restriction) can be done by removing the patch-
cord or by throwing the appropriate front panel switch to the
‘ouT’ position.

The Cosmic 801 is also available with one coincidence cir-
cuit. The plug-in feature of the circuit lets you add one, two
or three coincidence circuits at a later date. Generally two
plug-in circuit boards are used for simple coincidence work.
Thus with four plug-in units you can conduct two separate
simple coincidence experiments simultaneously.

The Cosmic Model 802-B Plug-In Unit can be used in place
of the Model 801-B as supplied in the basic unit. The 802-B,
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. . all our instruments give the same high-quality performance.

designed for only fast coincidence applications, exhibits less
than 10 nanoseconds of time shift. The 802-B can deliver up to
eight simultaneous outputs to the coincidence circuit.

The Model 801-B and 802-B Plug-In Units can also gen-
erate an anti-coincidence signal that can inhibit the operation
of any one of the fast coincidence circuits.

The Cosmic 801 Multiple Coincidence Unit is a versatile
system and with it you can perform a variety of experiments
including: delayed coincidence studies, angular correlation
studies and analysis of complex decay schemes and doubly
tagged compounds.

'~ Modular Units for Greater Flexibility

Cosmic Radiation Labs conceived the idea and was the first
company to manufacture modular-construction front-panel
plug-in units for greater instrument flexibility. Modular units
immediately available from Cosmic include: Model 802-B,
Fast Discriminator (less than 10 nanoseconds of time shift);
901-AP, Linear Amplifier; Model 1201, Linear Gate; Model
1301, White Emitter Follower; and Model 1402, Mixer-Adder
Amplifier. Cosmic is enlarging the scope of the system and is
developing new modules that will be announced in the coming
months. Cosmic was also the first company to manufacture a
solid state multiple coincidence unit. And Cosmic continues
to be the leader in coincidence instrumentation.

The key to this leadership is quality — the unequaled quality
that gives you instruments whose performance is pre-tested
and checked to insure perfect operation. All Cosmic solid state
components are completely checked on a curve tracer and all

/

COSMIC RADIATION LABS, INC., BELLPORT, N.Y., USA

N\

units receive a 72 hour heat-test before shipment.

These strmgent quality controls are routine at Cosmic —
and have been since 1955 when Cosmic was born. Since then
the quality and design of Cosmic instruments have .become
known by the world’s leading scientists and laboratories; and
the dark blue color of Cosmic units, the color of outer space,
has become the -company’s hallmark.

In addition to the 801, Cosmic also manufactures: Nuclear
Scaler-Timer Systems; Single Channel Analyzers; Linear Am-
plifiers; and the Spectrastat® Stabilizer.

For additional information on the Cosmic Model 801 Mul-
tiple Coincidence Unit — or for information on any Cosmic
instrument — simply return the coupon.
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COSMIC RADIATION LABS, INC., BELLPORT, N.Y., U.S.A.
Send me information on the following Cosmic units:

)
1 ]
1 1
] ]
: i
1 [J 801 Multiple Coincidence [] 901 SCA-Single Channel 1
: Unit Analyzer \
¥ [J 802-B Fast Discriminator [J 1301-White Emitter ]
! [0 901-AP Linear Amplifier Follower H
1 [ 1101-Nuclear Scaler- [J 1402-Mixer-Adder Amp 1
! Timer System O PA-610-Low Noise Pre- H
1 O 1011- Spectrastat® Amplifier [
! O 1201-Linear Gate H
! Name :
) ]
: Company !
E Address S :
1



IMPORTANT NEW PUBLICATIONS

'Academic Press

FROM

”

. . . a practical reference and
laboratory manual . . ."

—SCIENCE reviewing ‘‘Fluorescence
Assay in Biology and Medicine”’**

I FLUORESCENCE ASSAY IN BIOLOGY AND MEDICINE l
by Sidney Udenfriend

[Third Priuting, 1964 with literature appendix 1962 through 1964}

» includes an up-to-date, annotated bibliography

» serves as a laboratory manual presenting details of procedures current-
ly of interest in biology and medicine fields

(U100) 1962, 517 pp., $14.00

| POLYCYCLIC HYDROCARBONS | by E. Clar

Published jointly by Academic Press and Springer-Verlag, Germany

« deals with nomenclature, general background data and theories regard-
ing spectra and magnetic and electrical properties, and interrelations
between different types of polycyclic systems

(€310) Volume 1, 1964, 487 pp., $18.00

(C312) Volume 2, 1964, 488 pp., $21.50

SYMPTOMATOLOGY AND THERAPY OF
TOXICOLOGICAL EMERGENCIES

edited by William B. Deichmann and Horace W. Gerarde

« contains an alphabetical listing of the signs and symptoms for more
than 1000 drugs and industrial chemicals selected from the world litera-
ture

(D220) 1964, 605 pp., $18.00

| CHELATING AGENTS AND METAL CHELATES |
edited by F. P. Dwyer and D. P. Mellor

« includes an intensive treatment of the metal-ligand bond, followed by
full discussions of optical activity of metal chelates and of redox poten-
tials of metal chelate systems

(D950) 1964, 530 pp., $17.00

POSITRONIUM GHEMISTRY

by James Green and John Lee

» publishes a new topic of chemistry, grounded in the basic theoretical,
nuclear, and solid state physics

« of interest to nuclear and solid state physicists, astrophysicists, chemists,
and biophysicists

(G690) 1964, 105 pp., $5.50

CARBENE CHEMISTRY | by Wolfgang Kirmse

« contains an exhaustive survey of carbene formation and carbene reac-
tions, supplemented by chapters on underlying theoretical topics; excess
energy effects; spin states

(K418) 1964, 302 pp., $9.50

ELECTRON MICROSCOPIC ANATOMY I

edited by Stanley M. Kurtz

« presents studies of mammalian tissue of current as well as predicted
future interest :

» gives descriptions of normal structure except where reference to ab-
normal tissue will clarify an anatomical or physiological concept

(K960) 1964, 425 pp., $14.00

| ELASTIC LIQUIDS | by A. S. Lodge

AN INTRODUCTORY VECTOR TREATMENT OF FINITE-STRAIN POLYMER

RHEOCLOGY

« introduces phenomenological theories of viscoelastic materials sub-
jected to large changes of shape

» enables the reader to formulate possible rheological equations of state
for liquids and solids

(L700) 1964, 389 pp., $12.00

| PHYSICAL TECHNIQUES IN BIOLOGICAL RESEARCH I
edited by William L. Nastuk

« provides orientation in the theory and broad principles of electrophysi-
ology in addition to the specific information needed by graduate stu-
dents and experienced investigators in acquiring a knowledge of physical
techniques

Volume 5: Electrophysiological Methods, Part A

(PO51) 1964, 460 pp., $16.00
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] STRUCTURE AND METABOLISM OF CORTICOSTEROIDS I

edited by Jorge R. Pasqualini and Max F, Jayle

* describes the chemical structure of corticosteroids and their metabolic
transformations both in vitro and in vivo under normal and physio~
pathological conditions

(P126) 1964, 168 pp., $6.00

| THE PHYSIOLOGY OF INSECTA |

edited by Morris Rockstein

» provides authoritative information in such subjects as—insect biolumis
nescence, immunological reactions, and physiology of insect resistance
to insecticides

(R510) Volume 1, 1964, 640 pp., $22.00 (R509) subscription price: $19.50*

(R512) Volume 2, Winter 1964, about 800 pp., ¥

(R514) Volume 3, Oct. 1964, 658 pp., $25.00 (R513) subscription price: $22.50*

*Subscription price valid on orders for the complete set received prior to publica-
tion of the last volume v ¥ pubfiea

SELENIUM

GEOBOTANY, BIOCHEMISTRY, TOXICITY, AND NUTRITION
by Irene Rosenfeld and Orville A. Beath

« offers a thorough study of seleniferous geological formations, soils and
plants as they relate to livestock poisoning and public health

* evaluates the role of selenium in nutrition, particularly vitamin E
deficiency diseases in animals
{R686) 1964, 411 pp., $15.00

I MODERN DEVELOPMENTS IN ELECTRON MICROSCOPY I

edited by Benjamin M. Siegel

« emphasizes current problems of high resolution, evaluation of selected
methods and techniques, critical evaluation of the application to physics,
histology, cytology, bacteriology, and molecular biology

(5290) 1964, 432 pp., $13.50

| PATTERNS IN THE BALANCE OF NATURE |

and Related Problems in Quantitative Ecology
by C. B. Williams

» draws attention to problems in statistical ecology, particularly in popu-
lation balance

(W450) 1964, 324 pp., $9.50

THE MICROSCOPICAL CHARACTERS OF ARTIFICIAL
INORGANIC SOLID SUBSTANCES

OPTICAL PROPERTIES OF ARTIFICIAL MINERALS—THIRD EDITION
by Alexander Newton Winchell and Horace Winchell

« convenient and versatile graphic summary of optical properties keyed
directly to the full descriptions of the substances

(W610) 1964, 430 pp., $14.50

| EXPERIMENTAL ENDOCRINOLOGY |

A SOURCEBOOK OF BASIC TECHNIQUES
by M. X. Zarrow, J. M. Yochim, and J. L. McCarthy

+ chapters cover the source, nature, physiology, assay and mechanism of
action of a hormone or related group of hormones, along with a section
of experiments, procedures, and techniques related to the gland under
discussion

(2020) 1964, 519 pp., $15.00

| ADVANCES IN CHEMOTHERAPY |
edited by A. Goldin and F. Hawking

« provides comprehensive, authoritative surveys of all fields of chemo-~
therapy, including both theoretical and experimental aspects

(A331) Volume 1, 1964, 579 pp., $17.50

Academic Press

NEW YORK AND LONDON

111 FIFTH AVENUE ® NEW YORK 10003 ® 212-0R 7-6713
Berkeley Square House * London W. 1
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“Only $98?"

Yes! Sorensen’s (B Series (transistorized DC power supplies) are available off-the-shelf for as little as $98. Every one
of the 24 models in this line provides:

o Constant current (Regulation =0.01%, line and load combined) o Drift typically less than 0.025% for 8 hours

o Voltage regulation ==0.01% (line and load combined)* o Qutput impedance as low as 25, ohms -+ 0.3 ih
o Extended voltage range, 2:1 o No turn-on, turn-off overshoot

o RMS ripple fess than 300 microvoits o Remote sensing

o Transient response 25 microseconds or less e Programmability

o Temperature coefficient 0.015% /°C e Series or parallel operation

*Regulation for 6-volt models =0.02%

For complete specification and application information on the QB Series, and all other Sorensen products, send for the
new 140-page Controlled Power Catalog and Handhook. Contact your local Sorensen representative, or write Sorensen,
Richards Avenue, South Norwalk, Conn. Or, use reader service number 200.

ELECTRICAL SPECIFICATIONS

OUTPUT MAXIMUM OuUTPUT MAXIMUM

MODEL VOLTAGE OUTPUT MODEL VOLTAGE OUTPUT

NUMBER RANGE (VDC) CURRENT (AMPS.) PRICE NUMBER RANGE (VDC)  CURRENT (AMPS.) PRICE
QB6-2 59 2 $ 98 QB28-2 18-36 2 $160*
QBl12-1 9-18 1 98 QB50-1 40-60 1 160*
QB18-.75 13-26 .75 98 QB6-15 59 15 215*
QB28-.5 18-36 5 98 QB12-8 9-18 8 215%
QB6-4 5-9 4 108 QB18-6 13-26 6 215*
QB12-2 9-18 2 108 QB28-4 18-36 4 215*
QB18-1.5 13-26 15 108 QB50-2 40-60 2 215*
QB28-1 18-36 1 108 QB6-30 59 30 285*
QB50-.5 40-60 5 108 QB12-15 9-18 15 285*
QB6-8 59 8 160* QB18-12 13-26 12 285*
QB12-4 9-18 4 160* QB28-8 18-36 8 285*
QB18-3 13-26 3

160%* QB50-4 40-60 4 285*%
*QOptional volt and ammeters $30 =

A UNIT OF RAYTHEON COMPANY
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Micro-Flow syringe pumps from S/P...

independent, miniature, portable

Sage Micro-Flow syringe pumps are ideally suited
to continuous infusion of liquid into unrestrained
recipients and to a host of other laboratory uses.
Despite miniaturization, Micro-Flow pumps in-
sure uniform flow over a wide range of flow
rates. These pumps are self-contained, battery-
activated and operate on a unique electrolytic
principle.

Among Micro-Flow’s many applications are:
chemotherapy, electrophoresis, feeding of fer-
mentation tanks and cultures, or any use re-

scientific

quiring uniformity at precisely-controlled flow
rates.

CAT. NO. P8s75 P8s76-1  P8576-2 P8578-1  P8578-2
Automatic cut-off  NO NO YES YES YES
Capacity, mt 1 2% 2% 10 10
Length, inches 3.4 4.7 4.7 79 82
Each $65.00 $95.00 $115.00 $175.00 $245.00

Also available—with ranges varying from 0.1
ml/day to 29ml/min Constant Speed and Vari-
able Speed Syringe Pumps, 115 V, AC. Write to
our Evanston office (address below) for our new,
illustrated, 6-page brochure: No. SP9311,

prOducts

DIVISION OF AMERICAN HOSPITAL SUPPLY CORPORATION

GENERAL OFFICES: 1210 LEON PLACE, EVANSTON, ILLINOIS—R

| Stocking Locati

Atlanta « Boston « Charlotte « Chicago « Columbus

o Dallas » Detroit » Kansas City « Los Angeles « Miami + Minneapolis « New Orleans » New York « San Francisco » Seattle « Washington, D.C,

in Canada: Canadian Laboratory Supplies Limited—In Mexico: Hoff

Pinther & B rth, S.A.
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new automated technic provides rapid preparative and quantitative information on peptides

.. their size, occurrence and distribution...and assures detection.

The Technicon AutoAnalyzer system you see
above may well make history in protein research.
By an ingenious extension of multiple-analysis
chromatography, it not only separates peptides for
preparative purposes, but at the same time gives
quantitative information.

The column effluent is split into many streams.
One stream is subjected to a system of continuous
hydrolysis. Another stream, unhydrolyzed, is used
as control. Both are reacted with Ninhydrin. Com-
parison of these gives information about the size of
the peptide. Other parallel streams can be used
simultaneously for specific amino acid reactions.

Thus, the basic AutoAnalyzer® train can be aug-
mented and shaped at will to provide more and
more analytic information.

In doing this, the system takes up where paper
chromatography, electrophoresis and UV monitor-
ing leave off. These methods are generally adequate
enough for limited qualitative findings only.

The Technicon® peptide system is automated from
beginning to end with thoroughgoing AutoAnalyzer
efficiency, rapidity, and reliability. This versatile
AutoAnalyzer reduces to hours the days now con-
scripted to the tedious task of peptide analysis.
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ECHNICON

CHROMATOGRAPHY CORP.
Research Park ¢ Chauncey, N.Y.

Technicon International of Canada, Ltd., Montreal;
Technicon Instruments Company, Ltd., London; Compagnie
AFTER Technicon, Paris; Technicon GmbH, Frankfurt/ M.; Technicon

N o o = 2 ~

BEFORE AB, Stockholm; Technicon, Basle; Technicon ltaliana S.r.L.,

Rome; Technicon Equipment Pty., Ltd., Sydney; Compagnie

Belge Technicon, Brussels; Conitech A/ S, Copenhagen

Section of a chromatogram showing tryptic hydrolyzate of performic acid
.oxidized bovine pancreatic Ribonuclease before and after alkaline hydrolysis.



Electrically switched
three-speed chart drive
Full-range attenuation
Elimination of
undesirable A.C. signals...

Give new versatility to Sargent SR Recorders

Electrical switching mechanism provides instan-
taneous change to any of three different chart
speeds during recording. System eliminates
conventional gear shifting lag and time error.
Range attenuator control, in conjunction with
various accessory range plugs, provides contin-

(Models SR, SR-GC, SRL)

uous full-scale range adjustment from 0.4 to
125 mv. Four-position filter control filters out
A.C. signals (as from gas chromatographs) that
may be superimposed on D.C. voltage being
measured. Also eliminates unwanted switching
mechanism impulses.

PLUS...250mm chart m Four microvolts/mm sensitivity m 1/4% accuracy m One-second balancing
speed m High source-resistance tolerance m Interchangeable ranges: 125 mv range built in,
plug-in resistors provide seven additional ranges m 12 stock chart speeds available for use
in three-speed chart drive system m Zero disp/lacement m /deal visual work presentation

For further information, write for Bulletin SR-D.

- SARGENT®

Scientific Laboratory instruments « Apparatus « Supplies « Chemicals
E. H. SARGENT & CO., 4647 WEST FOSTER AVE., CHICAGO, ILLINOIS 60630
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Electron micrograph and graphic analysis of AL OH); sol. 16,000x,

How to get an accurate picture of
particle size distribution quickly

The Carl Zeiss Particle Size Analyzer TGZ3 is basically a com- The circular shape of the bright spot makes it easy to estimate
bination projector and electrical counting device. It is easy to sizes, also length and width of rod-shaped particles. Step widths
operate: Place the enlarged photomicrograph or electron micro- can be recorded as absolutely constant or exponentially increas-
graph on the stage of the instrument. Turn a knob until the round, ing and as either a distribution or summation curve.

The Analyzer is about the size and weight of a type-
writer. It offers two particle-image measuring ranges:
1.0 to 9.2mm and 1.2 to 27.7mm. Since it is semi-
automatic you can also count agglomerations of
particles. A knob allows you to adjust background
light for comfortable contrast. Fields in which
this instrument is successfully used are: rub-
ber, pigments, films, abrasives, etc. Write
Dept. SC for further details. Complete
service facilities available.

bright spot of light has the same area as the se-
lected particle. Then press a foot pedal. A signal
pulses to one of the 48 counters, determined by
the size of the image of the iris diaphragm forming
the spot. At the same time a punch descends and
puts a minute hole in the counted particle to pre-
vent repetition of a count.

With this instrument you can count and classify
approximately 1000 particles in less than 15 min-
vtes. Fatigue is reduced and accuracy improved.

The Symbol of World Famous Optics

WEST GERMANY

Carl Zeiss, Inc, 444 Fifth Ave,, New York 18, N.Y.
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Sauter TOPPAN SCALES

Not only can you load a Toppan from any direction,
but you can load it off-center and it won't affect the ac-
curacy. Scales without the tare facility aren’t affected by
out-of-level conditions either. Just place the instrument
on any reasonably level working surface, establish cor-
rect zero reading, put the sample on the pan, and read
the weight to the accuracy shown in the table below.

A bright, highly legible projection scale is readable
from any angle without parallax. Each scale division is
2.55 mm in width. No weights are required. For weigh-
ing beyond the optical range, simply turn the control

Bl Substitution Weighing
Bl Magnetic Damping

Bl Direct Projection Reading
El Large Projection Figures

“M’* SERIES

“$'"" SERIES

lever to remove a substitution weight. The added capaci-’
ty is indicated in the window adjacent to the projection
scale.

Simple controls. Chemical resistant finish. Entire
mechanism protected from possible spillage. Shockproof |
...non-magnetic, non-sparking. Standardly supplied
with facility for weighing beneath housing. For use with
AC current from 110 to 240 volts. Overall dimensions
(all models) 104" wide x 1414” deep x 1234” high.

Regardless of the Toppan you select, you'll be en-
thusiastic about the performance. Ask us for details.

Bl Pilot Light for Taring Control
Bl Large Interchangeable Pans

SPECIFICATIONS AND PRICES

Optical Scale Standard Price*
Catalog Model Scale Gradu- Read- Weight Stainless Steel Net Without

No. No. Capacity Range ation ability Accuracy Application | Low-Form Pan | Weight Tare
MD-160/0.001 160g | 0-10g 0.001 g 1mg | £0.002¢g 15x10g 4”7 x 4" 28 Ibs. $760.00
MA-160/0.01 160g | 0-10g 0.01g 5mg | *+0.003g 15x10g 4" x 4" 28 Ibs. 650.00
MD-400/0.005 400g | 0-50g 0.005¢g 5mg | *£0.010g 7x50g AY " x 43" 28 Ibs. 740.00
§$-500/0.05 500g | 0-50¢g 0.05¢g 25mg | £0.02g 9x50g 5%h"x5%h" 33 Ibs. 605.00
B-2285X §$-1000/0.1 1000g | 0-100g 0.1g 50mg { *+0.03g 9x100g 5" x5%R" 33 Ibs. 580.00
$-2000/0.5 2000g | 0-500g 05g 250mg | *0.15¢g 3x500g 6" x 63" 33 Ibs. 535.00
§-2000/1 2000g | 0-1000g 1g 500mg | *0.2g 1x1000g 6" x 63" 33 Ibs. 470.00
$-4000/1 4000 g 0-1000 g 1g 500mg | *0.2g 3x1000g 8” x 8” 38 Ibs. 655.00
§-6000/1 6000g | 0-1000g 19 500mg | *0.2¢g 3 x 1000 g] 8” x 8” 42 1bs. 780.00

+-2000g

*Note: All the above models are available with the tare facility at $80.00 each extra. Please specify Catalog No. B-2285-1X and add the letter
“T" to the model number following the capacity, i.e., MD-1607/0.001.

AP

PARATUS

I <
NEW JERSEY
Branches: Boston 16 Danbury Elk Grove Village Fullerton Philadelphia 2 Silver Spring Syracuse 2
ranches:  Mass. Conn. . Calif. Penna. Md. Y.
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VI CTUREEN WORLD'S EIRST NUCLEAR COMPANY

RADIATION
STANDARDIZATION
and MEASUREMENT

Victoreen instruments have long been recognized as the
standards for precise radiation measurement. Each instrument
is carefully calibrated against Victoreen’s ‘‘standard’” which is
parallel to, and intercompared with, government standards.
Free air ionization chambers, Condenser R-Meters, Roentgen
Rate Meters, Radocons, probes and accessories are covered in
Bulletin 3175-64.

SURVEY METERS
and DOSIMETERS

Victoreen makes the most comprehensive line of quality
portable radiation survey and personal dosimetry instruments,
and accessories such as ionization chambers and chargers.
G-M, scintillation, low energy, RF shielded, neutron, dynamic
range log, gun and other types are offered. Bulletin 3038A-64.

ELECTROMETERS
and

MICROMICRO-

AMMETERS

Victoreen Dynamic Capacitor Electrometer is the most ad-
vanced instrument of its type, and is built to highest quality
standards. Of exceptional stability, low power drain and ultra-
high reliability, it accurately measures less than 1 femtoamp
(10-15 amp), and voltages from ultra-high impedance sources.
Victoreen also makes a line of quality log and linear micro-
microammeters. Both electrometers and micromicroammeters
are covered in Bulletin 3178-64.

SPECIAL PURPOSE
COMPUTING
INSTRUMENTS

Victoreen SCIPP 400/1600 Silicon Computing Instrument
Patch Programmed is an innovation in nuclear research. Can
be used for pulse height, distribution, DC and other analysis.
Patch programming feature offers flexibility of application.
Single and multiparameter units are offered. Single units can
be field-expanded to multiparameter operation. Variety of read-
in and readout devices are covered in Bulletin 3176-64.

MULTICHANNEL and
MULTIPARAMETER
ANALYZERS

Victoreen multichannel pulse height analyzers cover com-
plete line of transistorized 400 and 800 channel instruments.
Multiple input, differential data accumulation and linear channel
selection are featured. Many exclusive features and full line
of accessories are described in Bulletin 3136A-61.

ENVIRONMENTAL
RADIATION
MONITORING

Victoreen leads in new solid state design monitors including
air particulate, gas, liquid, neutron and remote area monitors.
A type for virtually every application, as well as modular readout
instrumentation. Full technical details on available monitors,
accessories, etc., are given in Bulletin 3168-63.

WORLD’S FIRST NUCLEAR COMPANY

VICTOREEN

THE VICTOREEN INSTRUMENT COMPANY
5806 Hough Avenue * Cleveland 3, Ohio, U.S.A. 2880-A

VICTOREEN



for Bio-Science Instrumentation
o ¥ )

TOPS IN ULTRASONIC
DISINTEGRATION

BIOSONIK+® PROBE
Today’s best for

Look First to Bronwill .

(EXCI.USIVE REPRESENTATION OF B. BRAUN, Germany

WARBURG APPARATUS

e Light, circular, compact. ..
signed for the modern lab

de-

position

moregulator

Braun Model MSK Mechanical

Cell Homogenizer

® 2.speed elliptical shaking action

¢ Cools homogenate with COz

® Homogenizes yeast, bacteria,
and tissue cultures—indry state
or in suspension

® Remarkably short disruption
time allows rapid processing of
a series of batches

¢ 320°rotatable—bringsany of 14
manometers into front reading

® Unique electrode heating sys-
tem—no thermal lag—no over-
shooting bath temperature

e Instant setting magnetic ther-

e Controlled shaking—choice of
6 reproducible frequencies

Standard and Photosynthesis models available e Compact,

CONSTANT W
TEMPERATURE |
CIRCULATOR

¢ All-in-oneunit forheat-
ing, circulating, stir-
ring, pumping

portable—
converts any contain-
er to a constant tem-
perature bath or circu-
lating system

® Wide range (0°-100°C)
thermoregulator, accu-
rate to +0.01°C

We have a complete
line of INFUSOMETERS

MAG-JET ... low
cost immersible
magnetic stirrer

® Operates on water pressure, air pres-
sure or equivalent vacuum

@ A compact, enclosed turbine, with

DRI-JET . . . quick dries

laboratory glassware

in minutes

e Lightweight, wall-
mounted dryer

e 44 hollow, support pegs
channel forced hot air
into glassware

e Safe for glass or plastic
—thermostat shuts off at 160°F. )

\ impeller riding on jewelled bearings
%

MOLECULAR MODELS
e Flexible, com-

pressible, easily
assembled
® Accurate repro-

duction of Co-
valent and van der Waal’s radii

¢ Molded from polyvinyl chloride—
165,000,000 times actual size

® All organic forms—as well as most
inorganic structures—can be con-
structed

® Large molecules will not fall apart

GODFREY MODELS

STEREOMODELS

e Jllustrate skele-
tal structure

e Permit actual ™
measurement of internuclear dis-
tances (2.5cm = 1A)scale) . . . cor-
rect bond angles

e All elements vividly, permanently
colored throughout . . . and virtually
unbreakable

® Show free rotation about single
bonds . . . boat, chair or intermediate
twist conformations of cyclohexane
demonstrable

high intensity ul-
trasonic cell dis-
ruption

® Intense cavitation—
20 KC resonating fre-
quency

e Exclusive air-cooled
magnetostrictive trans-

ducer . . . almost in-

destructible

® Simple tuning . . . vari-
able power easily repro-
duced

® Universal clamp . .
holds probe in any p051-
tion during processing

e 125-watt output or 240-
watt peak capacity

® Many attachments
available

BIOSONIK U-20

For large volume,
efficient cell fracturing

e High protein-enzyme
yields

® Uniform cavitation
throughout the steriliz-
able chamber—at con-
trolled temperatures

® Accepts wide range of
samples (}4ml to 240ml)

® Pretuned for 20 KC,
1200-watt peak output

ASK us about the new large volume
continvous flow model

AN o

BRONWILL SCIENTIFIC
A DIVISION OF WILL SCIENTIFIC, INC.
134 N. GOODMAN ST., ROCHESTER 3, N. Y.
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ANSITRON

THE NEW STATE OF THE ART IN LIGQUID SCINTILLATION COUNTING

ANS,; INC. * P.O. BOX 37 * WALLINGFORD, CONNECTICUT * TEL. 203 265-1531
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Recent AAAS Symposium Volumes

#76. Agricultural Sciences for Developing Nations,

October 1964, 230 pages. References. Index.
Edited by: Albert H. Moseman
Characteristics of agricultural systems in emerg-
ing nations—Research to devise and adapt in-
novations—Education and development of hu-
man resources—Establishing indigenous institu-
tions to serve advancing agriculture.

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

#75. Mechanisms of Hard Tissue Destruction.

1963. 776 pages. 430 illustrations.

One color plate.

Edited by: Reidar F. Sognnaes.

Symposium by 49 outstanding co-authors on
destruction of mineralized structures by or-
ganisms and by physical and chemical agents,
ranging from rock boring to bone resorption
and tooth decay.

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

#74. Aridity and Man.

The Challenge of the Arid Lands in the U.S.
1963. 604 pages. 98 illustrations.
Edited by: Carle Hodge and Peter C. Duisberg.
“Best collection of background material . . .
well balanced and highly readable . . . prob-
ably 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.

#73. Land and Water Use.

With special reference to the Mountain and
Plains Regions.
1963. 364 pages. 8 illustrations.
Edited by: Wynne Thorne.
“Lively symposium . . . three main divisions:
The Resource Setting, Criteria and Policies, and
The Role of Government . . . deserves con-
tinuing reference as a provocative contribution
to the urgent problems of western resource
disposition and management.” Journal of
Forestry, November 1963.

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

#72. Spermatozoan Motility.

American Association for the Advancement of Science

Circle Volumes 1515 Massachusetts Avenue, NW

You Wish To Washington, D.C. 20005

Order . . . Please send the symposium volumes circled on this form, to:

73 74 73 NI o ottt e e e e e e e s

72 71 70

AdATESS . .o e e e s

69 68 67 ) s Zio Cod

66 65 Gty . e tate . ............ ip Code ............

Please check:

B ( ) I am a member of AAAS, and enclose payment for the volumes indicated at member
Payment prices. C)ysS$.......... enclosed.
Enclosed ( ) I am not a member of AAAS. ( ) Please bill me.

( ) Please send Membership Application Form.

1962. 322 pages. 113 illustrations.
Edited by: David W. Bishop.
“This book is an excellent assemblage of re-
cent findings and reports of new data relative
to the perplexing problem of sperm mobility
and includes the opinions and ideas of cytolo-
gists, biophysicists, biochemists and physiolo-
gists.” Journal of Animal Sciences, March 1963.
“Of great value to the research worker who

is interested in the problems of flagellar mo-
tion.” The American Journal of the Medical
Sciences, March 1963.

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

#71.

#70.

#68.

#67.

#66.

#65.

Great Lakes Basin.

1962. 320 pages. 92 illustrations.

Edited by: Howard J. Pincus.

“. .. Difficulty . . . in attempting to do justice
to all the topics covered in a book as rich as
this one in content, interpretation, and discus-~
sion. . . . Well designed and pleasing in ap-
pearance. . . . Highly recommended to scien-
tist and layman alike.” Transactions, American
Geophysical Union, December 1963.

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

Fundamentals of Keratinization.

1962. 202 pages. 136 illustrations.

Edited by: E. O. Butcher and R. F. Sognnaes.
“This book . . . makes fascinating reading for
all clinicians and research workers interested
in keratinising tissues.” British Dental Journal,
15 Jan, 1963.

Price: $6.50. AAAS Member's Cash Price: $5.75.

Sciences in Communist China.

1961, 884 pages. 23 illustrations.

Edited by: Sidney H. Gould.

“ . . strongly recommended to all who are
in search of facts and source material on the
sciences in China.”—Science, 22 September
1961

Price: $14.00. AAAS Member's Cash Price: $12.00.

Oceanography.

1961. 2nd printing, 1962. 665 pages. 146
illustrations.

Edited by: Mary Sears.

“T know of no other volume that so well de-
fines oceanography, its purpose, opportunities
and requirements.”—Science, 9 June 1961

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

Germ Plasm Resources.

1961. 394 pages. 59 illustrations.
Edited by: Ralph E. Hodgson.
“This book will be of interest to nonplant and
animal breeders, for the rather general treat-
ment of various topics . . .
perusal.”—Bulletin of the Entomological So-
ciety of America, September 1961

Price: $9.75. AAAS Member's Cash Price: $8.50.

Aging . . . Some Social and Biological Aspects.

1960. 436 pages. 65 illustrations.

Edited by: Nathan W. Shock.

“The 26 contributors include many of the most
respected names in American gerontology, and
the chapters cover a wealth of material.”—
Journal of Gerontology

Price: $8.50. AAAS Members Cash Price: $7.50.

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

allows for rapid -
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MODUFLEX
PULSE HEIGHT ANALYZERS
N-685 Jitter Free Puise Height

Analyzer. Internal timing from
leading edge or crossover al-

lows output to go directly into-.

fast coincidence. Accurate and
stable analysis section.

N-686 Single Channel Pulse
Height Analyzer. Similar to
N-685 without timing cireuitry.
For use in precise spectrome-
try. Stable, convenient, accepts
wide variety of pulse shapes,

N-687 Integral Discriminator.
Accepts outputs from N-380 or
N-340 Linear Amplifiers. Pre-
sents output suitable for driving
scalers or ratemeters.

MODUFLEX AMPLIFIERS

N-380 DDL Linear Amplifier.
Chase design. For high speed
counting or coincidence and
other timing experiments. Vari-
able input polarity.

N-340 Double RC Clipped Am-
plifier. For scintillation, propor-
tional, solid state or routine
BF3 counting. Low noise.
Variable input polarity.

MODUFLEX PREAMPLIFIERS

Four configurations available:
N-381, general purpose; N-384
for proportional counters or
solid state detectors;.
ghotomultipller version; A
robe for use with a variety
of crystals.

P )
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N-825

MODUFLEX TIMERS

N-825 Electronic Timer. Fast
electronic gating. Electronic tun-
ing fork time base. 6-decade
incandescent read-out. Continu-
ously presettable times. Optional
BCD output.

N-820 Electronic Timer. Same
as N-825 except built for rack
mounting with its own power
supply and Nixie read-out.

MODUFLEX SCALERS

N-295 High Speed Scaler. Fast
electronic gating. =1 VoIt sensi-
tivity, 6- or 7-decade incandes-
cent read-out. Optional preset
-count. Pulse-pair resolution 1
usec. or 0.1 usec. Optional BCD
output.

N-290 High Speed Scaler. Same
as N-295 except for rack mount-
ing with its own power supply
and Nixie read-out.

N-251 Scaler. Low cost; 7-decade
read-out. 25 Kc operation; 1
usec. puise-pair resolution, Pre-
set count. 10 turn discriminator,
0.25 Volt sensitivity.

MODUFLEX RATEMETERS

N-751 Ratemeter. 0.5% accu-
racy, 13 full scale ranges from
10 to 100,000 cps. Precision
integral discriminator; select-
able time constants, internal
calibration.

N-780 Ratemeter., 0.5% accu-
racy. Two 4-decade log scales,
13 linear ranges, 9 selectabie
time constants. Precision inte-
gral discriminator. Requires only
3%2" rack space.

INSTRUMENTS FOR NUCLEAR RESEARCH

ALL SOLID STATE « TWO YEAR WARRANTY

A FEW INSTRUMENTS FROM
HAMNER'S WIDE VARIETY

© A-19 Probe
@) N-688 Sweep Generator
€) N-693 Tunnel Diode Coincidence
@ N-183 Mercury Switch Pulser
© N-692 Tunnel Diode Discriminator
O N-630 Delay Box
€ N-384 Preamplifier
© N-451 High Voltage Power Supply

Also a complete line of accessories ...

RECORDERS, PRINTERS, XY PLOTTERS,
SHIELDS, PROBES, TUBE STANDS,
ABSORBER SETS, PLUG-IN DECADES

HAMNER ELECTRONICS CO., INC.

P. 0. Box 531, Princeton, N, J. « Telephone 609-737-3400

A ;omplefe line of MODUFLEX instruments fqi nuclear research now available. Send. for literature,
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1056 00

automatic optical density
uitra-violet analyzer

Vanguard Model 1056-OD Automatic Ultra-Violet Analyzer compensation for gradient elutions or other applications
provides the investigator with unequaled reliability and versa- where the optical density of the eluent may change ® Auto-
tlity. Through the use of two independent logarithmic con- matic chart recorder marking system speeds location and

identification of test tubes con-
taining ultra-violet absorbing frac-
tions ® Completely transistorized
for dependable, maintenance-free
operation ® Detection system
completely self-contained and
light-shielded.

For complete specifications on
the Model 1056-OD Automatic
Ultra-Violet Analyzer, send for new
informative literature. For immedi-
ate information and/or a quotation,
call your nearest Vanguard office.

verters, this instrument provides a
chart recording of the optical dens-
iy-of the effluent from a chroma-
tographic column—the ordinate of
which is linear with optical density.
In addition, a plain diffraction
grating monochromator enables
the operator to select any wave
length from 200 millimicrons into
the visible spectrum.

8 Dual beam operation utilizing
sample and reference cuvettes
provides continuous base line

Model 1056-OD Automatic Ultra-Violet Analyzer shown with Model 1008
Fraction Collector. Model 1056-OD is compatible with all Fraction Collectors.

VANGUARD
S TIUMENT  subsidiary of
CORPOARATICN TECHNICAL MEASUREMENT CORPORATION

Designers and Manufacturers of Precision Instrumentation for Research « P. O. Box 244, LaGrange, lilinois 60526, FL 2-1600
New York, 103 Park Ave., Suite 1204, TN 7-1998 e Boston, 1156 Broadway, Somerville, 491-4589
San Francisco, 115 New Montgomery St., EX 2-0511 e Baltimore, 217 North Calvert St., 727-3666
Houston, 1213 Capitol Ave., CA 5-5757  Los Angeles, 9460 Wilshire Blvd., Suite 414, Beverly Hills, 275-3567
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Magnetic alignment Push-button automatic valving

Automatic plate advance Specimen sce

These time-saving features make the

RCA ELECTRON MICROSCOPE

today’s most productive instrument

Because RCA’s design philosophy considers the scientist and
the instrument as a system, the EMU-3G is today’s most pro-
ductive electron microscope. A counter-balanced inertial
drive mechanism assures rapid scanning of specimens; con-
tinuous as well as step focusing in known increments are pro-
vided. Exposure meter plus automatic and manual plate
transport of the 5-frame plates produce more micrographs in
less time. And automatic valving means rapid pump-down for
fast starting, more production.

The EMU-3G combines flexibility with high resolving
power. Magnetic alignment is panel controlled and 10 ang-
strom resolution or better is guaranteed. A new universal
specimen chamber (optional equipment), including hot and
cold stages, provides ten times more space for specimen
manipulation than is offered in conventional chambers.

For complete information, write to RCA, SCIENTIFIC
INSTRUMENTS, Dept. Z-104, Building 15-5, Camden, N.J.
In Canada: RCA Victor Company, Limited, Montreal.

THE MOST TRUSTED NAME IN ELECTRONICS

®




Here's a switch...for you

How important is versatility in the analyzer you
select? When we asked this question in dis-
cussions with analyzer users, we got a qualified
answer. Most users wanted versatility as long as it
didn't affect price and reliability. So we used this
response as a vardstick in developing the new
ND-180 and ND-181 systems. We don’t know of
any other comparably priced analysis system that
lets you collect, handle, and readout data in so
many ways—and with consistent reliability. And, as
a bonus, this system lets you start with 512
channels (ND-180) and then expands to 1024
channels (ND-181) at any time in the future that

138

... for you

you may need increased storage capacity and
greater resolution.

Youcanusethe ND-1800rND-181system forthree
different modes of operation—as a Pulse Height
Analyzer (PHA), Multichannel Scaler (MCS), or
Signal Averaging Digital Computer (AVE).

Pulse Height Analysis—In PHA operation, you can
accumulate data on events per unit amplitude.
Nuclear radiation spectral analysis is only one of
many applications in the PHA mode. With suitable
external programming the ND-180 and ND-181
systems can perform Mossbauer effect measure-
ments, velocity modulated signal applications, and

SCIENCE, VOL. 146



MOSSBAUER EFFECT

...and for you.

analog time-of-flight measurements for a time
range of two nanoseconds to one microsecond
per channel.

Multichannel Scaling—The multichannel scaling
capability of the ND-180 and ND-181systems lets
you record events as a function of time or velocity.
The addition of the ND-180ITB Integrating & Time
Base Unit provides a wide range of dwell times per
channel. Mdssbauer effect measurements utilizing
our exclusive forward-backward address scaler
and radioisotope decay studies are two common
applications for this mode of operation.
Averaging—A new advancement in analytical

9 OCTOBER 1964

It's the “Versatility Switch”
on the new ND-180 and
ND-181 Analyzer Systems.

measuring instruments is the ability to electronically
enhance a signal of interest out of a background
of random electrical noise. This technique is
known as signal averaging (AVE). The ND-180
and ND-181 systems, with the addition of the
ND-180ITB unit, will average out background
noise and present a ““clean” signal of interest. Areas
of application include electroencephalography,
electrocardiology, magnetic resonance studies,
electron paramagnetic resonance studies, and
many others.

For more information, please write for ““Bulletin
180" ...or a demonstration in your laboratory.

NUCLEAR DATA INC..

POST OFFICE BOX 451, PALATINE, ILLINOIS 60067
139




(¥ ¢0 20 20 «

U.S. Patent
No. 3,002,895

Overall dimensions: 40" wide, 29" deep, 65" high;
chamber dimensions: 32V2" wide, 21" deep, 26" high

A 102 CU. FT. “SHAKER ROOM”
RIGHT IN YOUR OWN LABORATORY

Agitates, incubates, refrigerates, and illuminates
static and shake cultures

THE PsyCROTHERM® is a controlled-environment in-
cubator-shaker that provides a wide range of temper-
ature and agitation for the growth of aerobic and
anaerobic organisms. This versatile apparatus occupies
little floor space, yet provides 10%2 cubic feet of
usable work space where static and shake cultures
can be propagated under the same environmental
conditions.

Environmental Control

Temperatures can be regulated from 0°C to 60°C with
a control tolerance and gradient both within +0.5°C,
With integrated heating and refrigeration systems, the
unit is ideal for work with psychrophilic, mesophilic,
and thermophilic organisms,

140

Facilities are provided for circulation of gaseous
atmospheres, and models are available with high-out-
put illumination for photosynthetic studies.

Continuous-Duty Shaker Mechanisms

Models are equipped with Gyrotory® or reciprocat-
ing shakers, precision-built for smooth, quiet and
reproducible agitation. Speeds are adjustable mechan-
ically, and will not drift with changing workloads
or normal voltage fluctuations.

Interchangeable shaker platforms  with large ca-
pacities for flasks, tubes and other containers are
available in a wide selection, '

Send For Catalog G265/1094

New Brunswick Scientific Company, Inc,
1130 Somerset St., New Brunswick, N.J.
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The JLC-01, manufactured by Japan Electron Optics Laboratory Co., Ltd. (JEOL) is similar to
conventional automatic recording liquid column chromatographs — except for one important dif-
ference. Heat evolved during the separation process in the column system is measured by a
sensitive, stable detector. Consequently, elution of any sample can be observed and be recorded
automatically by detecting absorption-adsorption reaction, ion exchange reaction or partition
reaction arising at the bottom of the column system. Sensitivity of 0.1 micromole is readily ob-
tainable. @ The JEOL Universal Automatic Recording Liquid Column Chromatograph provides
several unique advantages. Samples previously impossible to detect can now be analyzed. Color
reagents are not required permitting non-destructive, economical detection of the sample and
fractionation of the eluded sample. Efficient, reliable design and compact construction enable
easy, convenient and dependable operation. And, JEOL has established a complete domestic
servicing network to assure continuous trouble-free service. @ Complete technical data on the
Universal Automatic Recording Liquid Column Chromatograph as well as an informative paper on
the theory of this principle of chromatography is available. Please write JEOLCO. (US.A),
Inc., 461 Riverside Avenue, Medford 55, Massachusetts, phone 396-6241, area code 617.
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Transistorized Lock-In Amplifier — Model JB-5

The model JB-5 Lock-In Amplifier provides the theo-
retical optimum technique for measuring extremely
weak signal intensities in the presence of noise. It is
a universal narrow band coherent detection system and
includes: high Q continuously tunable selective ampli-
fiers, phase sensitive detector, d.c. amplifier, selective
d.c. filtering, continuous phase control, signal modulat-
ing oscillator, meter monitor and recorder drive circuits.
The system is essentially an extremely narrow band
detector, the center frequency of which is locked
to a particular frequency at which the signal informa-
tion has been made to appear. As a result, complete
freedom from drift between the detector center fre-
quency and the characteristic frequency is obtained
regardless of how narrow the bandwidth is made.

Technical Features:

Frequency Range: 1.5 CPS to 150 KC continuously
tunable in five ranges.

Time Constants: 0, 0.001, 0.01, 0.1, 1, 3, 10 seconds,
and EXT. Single and double section RC filtering.

Gain: (rms AC in to push-pull DC out) — Greater
than 9,000.

Outputs: (a) +5 volts DC maximum, balanced to
ground into high impedance load. (b) *1 ma or +5
ma switch selectable into pen recorder of less than
2K internal resistance.

Frequency Selective Amplifiers: Selectivity character-
istic of tuned amplifiers in signal and reference channels
is that of parallel resonant circuit with a Q of approxi-
mately 25 (NOT TWIN-T TYPE).

Operating Modes: External, Selective External or In-
ternal Reference. Lock-in accepts sinusoidal or non-
sinusoidal reference signal or provides sinusoidal 5V
p to p reference from internal oscillator.

Price: $1,350.00

Also Available: Model JB-4 with identical specifica-

tions except frequency range limited from 15 CPS to
15 KC; price $990.00.

The low-level signal recovery
capabilities of PAR Lock-In
Amplifiers can be significant-
ly extended with the addition
of a PAR Model CR-4 Low-
Noise, High-Gain Pre-Ampli-
fier. The Model CR-4 is ex-
ceedingly quiet and features:

e differential input

e selectable high (50M) or low (20K) input
impedance

e 20 to 80 DB gain

selectable bandpass 1 CPS to 300 KC

long life Hg or rechargeable NiCd battery pack
completely transistorized

rugged printed circuit construction

6Y2" wide, 5” high, 834" deep

easily panel mounted

price without batteries: $575.00

also available: several optional features such
as impedance matching input transformer and
fast recovery Model CR-4A with selectable
bandpass from 10 CPS to 300 KC

Write for bulletins 111 & 117 to:
PRINCETON APPLIED RESEARCH CORP.

Dept. G, Box 565, PRINCETON, NEW JERSEY
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New! Throw-Away cylinders for highest purity gases

For the first time, highest purity reagent gases are available in
convenient, economical Throw-Away cylinders: no deposit, no
demurrage, no transportation charges; at an end-cost often less
than that of returnables. Now you can afford to stock cylinders
for immediate use. All part of a new service in laboratory gases
from J. T. Baker.

These are LINDE gases—the purest obtainable grade of argon,
carbon dioxide, helium, hydrogen, krypton, neon, nitrogen, oxy-
gen, and xenon. You can also specify blends of these gases, as
well as mixtures with carbon monoxide, methane, krypton®,
chlorine, and bromine. All are supplied in Throw-Away cylinders
delivering up to 100 liters and in one-liter glass bulbs.

J. T. Baker service ensures quick delivery from supply polints
in Chicago, lll., Pittsburgh, Pa., Washington, D.C., Pasadena,
Cal., and Phillipsburg, N.J. For prices, specifications.and further
information, send the coupon.

NEW THROW-AWAY CYLINDER (16-inch height, 4-inch diameter) fea-
tures less weight, safety of a solid-rim base. Economical to stock for
immediate use. Conventional returnable cylinders are top-heavy, easily
tipped. Deposit and demurrage charges can rapidly multiply cost.

o ———— — —— — — — — — —— A e S S W—— N St — iy

1 J.T. Baker Chemical Co. sc |
I Phillipsburg, N.J. 08865 |

Please send me a copy of the J. T. Baker laboratory gases |
brochure.

| NAME
| PosiTion
j CoMPANY
| ADDRESS
I ciry STATE ZIp

i T S U —

The term LINDE is a registered trade mark of Union Carbide Corporation.

J.T. Baker Chemical Co. @ Phillipsburg, N. J.

9 OCTOBER 1964
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LIVE TISSUE
Cut of two cell edges of
small intestine of mouse
23,200:1

Now... live dimension

added to electron microscopy
with high vacuum freeze-etch technique!

NOW. ... a new freeze-etch technique, made possible by the development of
Bendix-Balzers’ Freeze-Etch Microtome, permits replica preparation of
living cells and tissues.

Entire new research studies with electron microscopes are now made possible . ..
studies of biological, botanical and biomedical cells which, prior to now,
have not survived the required replica preparation techniques
used in electron microscopy.

Fidelity of electron micrographs made of living cells and tissues using the
new freeze-etch technique realizes the ultimate optical limits of resolution intended
by the manufacturers of electron microscopes.

Write for catalog P11-21. Today.

BENDIX~-BALZERS VACUUM, INC.
1645 ST. PAUL STREET, ROCHESTER, N. Y. 14621

AN AFFILIATE OF THE Zanfl/'/ CORPORATION
You are invited to view this equipment in Parlor F at the Electron Microscopy Show
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From advanced computer technology available today!
Atmospheric models to undergo intensive studies
on NCAR’s new CONTROL DATA" 3600 computer

You are looking at the CONTROL DATA 3600 computer system
at NCAR — National Center for Atmospheric Research. Its task:
sifting observational data . . . testing mathematical atmospheric
models against observed behavior . . . handling a staggering
amount of calculations to generate approximate answers . . . as
more factors become known or as models become more com-
plex. One of NCAR’s primary goals is to conduct basic research
from which advanced techniques for predicting weather and
climatic trends may be developed. They also may uncover
means for tempering some of weathers destructive forces.

The 3600 is one of the most powerful computers now in
commercial production; a visible credential of total-systems
capability and support that delivers more computations per dol-
lar invested. CONTROL DATA CORPORATION serves science
and research — hardware, software, supportive aid, all oriented
to the particular user and his methods. For information regard-
ing computer systems, contact
your nearest CONTROL DATA CUNTROL DATA
representative; or write our
Minneapolis address. Dept. G104. —

CORPORATION

8100 34th AVE. SO., MINNEAPOLIS, MINNESOTA 55440

New NCAR 3600
computer system
(Boulder, Colo.)

* Magnetic Core Storage:
32,768 48-bit words
expandable in 32,768-word
modules up to 262,144
48-bit words

¢ Capable of making 500,000

¢ Execution time
including access:
4 microseconds —
floating point add
1-6 microseconds —
floating point multiply
1-14 microseconds —
floating point divide
2-26 microseconds —
double precision floating
point multiply

¢ Peripheral equipment:
160-A computer, ten 606
tape transports, 405 card
reader, 1000 Ipm printer

* Memory speeds:

.7 microseconds —
effective cycle time

basic calculations per second

1.5 microseconds — memory



Introducing the LKB ReGyChrom for

RECYCLING
CHROMVIATOGRAPHY

NEW
INSTRUMENTATION
FOR A NEW
TECHNIQUE* IN
CHROMATOGRAPHIC
SEPARATION

The ReCyChrom is equally applicable for preparative
and analytical separation of mixtures of large-sized or of
small-sized molecules. These molecules do not have to be
electrolytes and restrictions on the type of buffer used are
less than with other types of chromatography. Components
within a narrow range of molecular sizes, usually not
resolved on simple gel filtration columns, are separated in
the ReCyChrom by allowing the sample to pass repeatedly
through the bed, thereby multiplying its effective height
many times. Separated fractions and uninteresting or dis-
turbing parts of the effluent may be bled out of the stream
after any cycle without interrupting the separation of the
remaining components.

The apparatus is especially suitable for grading homol-
ogous series of polymers, e.g., dextrans; for routine control
of the purity of biochemical preparations such as serum
proteins, enzymes and hormones; and for separation of
heat labile substances.

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

* According to J. Porath and H. Bennich

The simple push of a button on the Selector Valve. alters the
flow circuit from injection or bleeding to recycling.

tions or for separation of peptides and amino acids from
proteins, a sample of up to 150 ml is not unusual, whereas
for purity controls of radioactively tagged concentrated
preparations, quantities down to 1/100 of this volume are
feasible. Sample application by pipette is eliminated. The
pump sucks sample through a selector valve with a holdup
of 150 pl—a reproducible and non-critical method.

The four main components of the ReCyChrom, namely,
a separation column, a peristaltic pump, a selector valve
and a flow analyzer are available separately for incorpora-
tion into other instrument setups. The specially constructed
columns with adjustable plungers at both ends can be
sealed completely to eliminate the pressure of -water head
and permit liquid flow in either direction. Closed system
operation and ascending flow maintains even packing and
prevents the flow rate from falling off with use, even when
beds of material with low mechanical strength (gels) are
used.

LKB's specially designed peristaltic pump has a very
high flow constancy—0.5% over a period of a week—and a
continuously variable pumping rate from 0-390 ml/hr.

A choice of three flow analyzers, cooling jackets, terminal
box, connections and a cart comprise the remainder of the
assembly.

Request literature file 4900S10 for details.

The Peristaltic Pump has many other uses when not in service for
the ReCyChrom.

20014

LKB INSTRUMENTS, INC., 4840 Rugby Ave., Washington, D.C.
® LKB PRODUKTER AB, P.O. Box 12220, Stockholm 12, Sweden
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Atomic Energy of
Canada Limited

offers a complete

= range and service of

for use in

AECL’s vcrs : RESEARCH and
INDUSTRIAL PROCESSING

double-welded stainless steel
capsules illustrated below, are
adaptable to a very wide range
of applications for RESEARCH
and PROCESSING.

Cobalt 60, in AECL’s flexible SLUG
and PELLET forms, is available with
activities from SEVEN to more than
TWO HUNDRED CURIES per gram.

AECL's
CONSULTING SERVICES

Unmatched experience with Cobalt 60
in research, industrial processing and
in medicine, is available to you through

ATOMIC ENERGY OF CANADA LIMITED

Commercial Products » P.O. Box 93 = Ottawa » Canada

6404 EFNRE-JAND SERVICE IN OVER 100 COUNTRIES
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NEW 10" RECORDERS

Varian's new G-40 series ten-inch poten-
tiometer recorders are—if you’ll pardon the
expression —five ways better:

B They're compact. Die-cast aluminum
construction and solid-state design keep
weight down to 30 Ibs., yet make them
rugged and easy to service.

M True differential input circuit means you
get both high input impedance and high
common mode rejection. You can even op-
erate them with unbalanced circuits.

B Choose from single or multiple range
models. Eight push-button ranges—1 mv to
100 volts — or single range. Attenuator ad-
justment on all.

B Fast pen speed. Less than 1% second full
scale.

M And they are accurate. 0.259% + 5 pv
on 1 mv range; 0.25% on all other ranges.

Need more information? Well, then: 9 op-
tional chart speeds; controls are in front for
easy operation; they're portable or rack-
mountable; and prices start at $985, with
healthy discounts for quantity or OEM
orders. Three distinct models are available
now for laboratory, industrial or OEM appli-
cations. Other inputs available as specials.
Get all the facts from RECORDER DIVISION.

VERSATILE LAB RECORDER

Varian's G-14 bench top recorder has a
unique combination of high input impedance
and 1 mv sensitivity. The all solid-state G-14
features: instantly selectable spans of 1 mv,
10 mv, 100 mv, and 1 v; 0.59% accuracy
at 10 mv, zener diode reference, and full
scale zero plus 1009 suppression. Chart
speeds from 1”/hr. up to 16”/min. This
unique combination of features assures
broad application throughout your labora-
tory. Prices start at $685. Integrator acces-
sory available. For details write RECORDER
DIVISION.

DUAL CHANNEL RECORDER

(COMPACT, PORTABLE, TOO!)

Varian's G-22A is the least expensive servo-
operated two channel recorder available—
and the most compact. It puts two time-
correlated variables onto one chart of 5-inch
calibrated width. This versatile instrument
features: 19 accuracy; spans from 5 mv
to 500 v; 1 second full scale balance time;
2 or 4 chart speeds from 1/8”/hr. to 16”/
min.; full scale zero adjust. Full accessory
line. Portable and rack-mounted models
available from $1195. For full information,
write RECORDER DIVISION.

@ VAR AN GTERS Wy, pao Ao 70, AL
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GET THE INSIDE STORY FROM SORVALL!

Send today for our Product Guide to the world’s finest laboratory centrifuges and specialized instruments,

Our 20-page Product Guide is full of absorbing facts! It
details and illustrates compact table-top centrifuges in the
3,300 x G (max.) range, refrigerated floor centrifuges offer-
ing 37,000 x G (max.), and automatic, superspeed, general-
purpose, and tube-type continuous-flow bench and floor
models, It also includes a wide selection of angle and hori-
zontal rotors as well as various accessories. Incidentally, we
maintain a larger stock of tubes and adapters, in different
sizes and materials, than any other centrifuge manufacturer.

For electron microscopists there are the SORVALL “Porter-
Blum” MT-1 and MT-2 Ultra-Microtomes for producing
uniform high quality ultra-thin sections. The Product Guide
also describes the RF-1 Ribi Refrigerated Cell Fractionator —
for the controlled disruption of bacteria, fungi and tissue cells
—and a thoroughly versatile micro-macro homogenizer/
blender. Postage-paid reply cards are bound into the Guide
for your further convenience. How about asking for your

copy right away >—Request our Product Guide No. SC-10PG

van Sormvall, Inc.

NORWALK « CONNECTICUT
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TIP

Ease of septum penetration is the goal... strength is the requirement...this is
the needle tip on a Hamilton Microliter 701N syringe. Start with 26 gage stainless
steel specially drawn to an I.D. of .0045”. Taper 3/16” of the tip electrolytically to
.012” O.D., but leave a strengthening shank of .0185”. Then grind and polish the
tip. Sound difficult and time-consuming? It is! But you get that kind of attention
on every tip of every Hamilton needle. That's what it takes to guarantee precision.

To: HAMILTON COMPANY - P.O. Box307K - Whittier, California
>< Clip, attach to Send me a catalog on your complete line of syringes and related equipment.

letterhead and mail

Name Title
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ACE AUTOMATIC PIPETTER

3 29/42 Flask Head $11.80.

« Fills and Pours Automatically,Rapidly.

oInterchangeable: One Head For
All Capacities, All Volumes.

+» Short Tipping Angle.

8004 DISPENSING PIPET, Avutomatic. Fills and pours auto-
matically, rapidly. One head for all capacities, all volumes.
Short tipping angle. Interchangeable volumetric bulbs give re-
producible volumes within ==1% for capacities greater than 5 ml.
Smaller capacities to within ==0.1 ml. reproducible. Bulb joint is
¥ 14/ 20, head and flask ¥ 29/42. Please specify volume of
bulb and flask when ordering.

g 14/20 Interchangeable Volumetric Heads, Cap.: 1 ml.: $3.75,
3 ml.: $3.75, 5 ml.: $3.75, 10 ml.: $3.85, 15 ml.: $3.85, 20 ml.: $3.95,
25 ml.: $3.95. Specials to order.

3 29/42 Erlenmeyer Flask, Cap. 500 ml.: $2.60, 1000 ml.: $3.10,

Combines the light weight
the impact and o ;
shatter resistance
of plastic with the
transparency
of glass.

ACE
DURA-VAC’

VACUUM PLASTIC DESICCATOR

% Safe—extremely implosion resistant.

* Strong—spherical shape presents maximum
strength, both in resistance to pressure
and deflection of impact blows.

% Light weight—52% lighter than glass.

% Transparent—92% light transmission.

% Large working area—6'%" height avail-
able at center above 9'%” dia. porcelain
plate. Holds 2 lbs. Drierite or similar
material. Ample space for air circulation.
Price complete without plate $46.00.

Also available, Ace Dura-Vac® “Standard’’

with the new instant vacuum release. Send

for Brochure.

New ACE blasllc coating
makes glass safe
has many uses

® When glass breaks during hazardous
experiments, coating contains flying glass
particles, prevents injury.

® Retains valuable research results long
enough to permit recovery.

® In vacuum systems, prevents flying
glass when evacuated flasks are broken.
® Seals joints, stopcocks.

® Increases resistance 1o mechanical
shock, builds up handles on spatulas,
coats clamps, rings, tongs.

® Easy to apply. Directions included.

® Economical. Price $5.50 500 cc. Half
gallon $17.25

Order or write for folder.

For further details, see your new Ace
Catalog 64 or write us for informa-
tion on any specific item.

 ACE
McLEOD
GAUGE

accurate to
within* 3%

The most convenient and economical in-
strument for measuring low pressures
from 1 micron up. Ace Mcleod Gauge,
supplied with Hammertone green stand,
has metal locking device with position
holding action eliminating the need for
glass hooks and springs, will hold to any
position to which it is rotated. Calibrated
TRUBORE® Tubing assures accuracy and
changeability in each of the following
pressure ranges:

Type Pressure Range Lowest Reading
mm. Hg. mm. Hg.
A 0-1.0 0.001
) 0-5.0 0.005
c 0-10.0 0.010
D 0-15.0 0.050

For complete line of Ace gauges, see Ace
Catalog 60.

ACE GLASS ncorPORATED

LOVISVILLE, Ky.
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Vineland ,New Jersey

SPRINGFIELD, MASS.
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You’re looking at the control cabinet of an F & M Series 810 Gas Chromato-
graph. To the analyst who owns one, it is a faithful servant that carries

out his every order accurately and reliably . . . and so completely that it

makes the 810 an all-but-automatic gas chromatograph. = Here’s why
we say this. After you inject the sample, all you have to do is push the start
button (in the center of the lower drawer) and the 810 does the rest. = First,

it automatically starts a pre-set temperature cycle that combines adjustable isothermal and linear programmed
periods. Then it cools the column, automatically opening the oven door to accelerate the process, until it re-equili-
brates at the starting temperature, ready for the next sample. Meanwhile it automatically maintains predetermined
detector conditions, and controls the flow of carrier gas in each of the two columns. When equipped with the auto-
matic attenuator option, it also produces a measurable peak for each detected component regardless of concentration
. . . automatically. = Why such a sophisticated gas chromatograph? First, because it assures you of almost perfect
reproducibility by eliminating the human error that goes hand in hand

with manual resetting. Second, because it liberates the chemists and tech-

nicians in your laboratory and thus makes them more productive. = For

more information on the automated F & M Series 810 Gas Chromato-

graphs write F & M Scientific Corporation, Route 41 and Starr Road,

Avondale, Pennsylvania, phone (215) 268-2281. European subsidiary: F&M  F&M SCIENTIFIC CORPORATION

Scientific Europa N.V., Leidsestraat 67, Amsterdam, The Netherlands, AVONDALE, PENNSYLVANIA
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DI ELECTROPHORES

(patents pending)

now in 3 sizes to fit each need . . . and budget

Trial Kit, with Power Source 150 for New Mode!l 6, with Power Source 200 for The Model 12, with Power Sources 300 or 1400 (as shown)

the student or occasional user. Runs the limited-budget laboratory with re for the busy researcher or high-volume clinical laboratory.
one sample at a time. Price in lar but modest volume. Runs six samp es Runs 12-36 samples at a time. Prices in U.S.A. from $1080.*
U.S.A. $69.* at a time. Price in U.S.A. $636.*

All systems include full set of glassware, accessories,
and chemicals needed to produce the remarkably sharp
and precise separation shown in the normal serum sample
above. Resolution is thousands of times more sensitive
than paper, agar, cellulose acetate or starch block, and
many times finer than starch gel. Fast (30 minute separa-
tion) and reproducible. Gels are transparent for quantita-
tion and photography on the Model E Microdensitometer.

Already widely used in animal and plant protein re-
search and in clinical investigation, Disc Electrophoresis
now opens the way to sophisticated diagnostic-prognostic
indications not previously obtainable. Some typical sep-

arations of clinical signiﬁcance: Micromodel € eter
[ ' -
; -
—_ - = =
- e B
Ser. LDH Ser. Prot. Ser. Prot. Ser. Prot. Ser. Prot. Ser. Prot. Ser, Muc. Ser. Muc. Ser. Muc. Urine HCG
(liver path.) (myeloma) (macroglobu- (nephritis) (sarcoid) (rheum. fever) (TB) (lung cancer)  (schizophr.) (pregnancy)

tinemia)

Write now for full details

or visit Booth No. 109

at the AMERICAN SOCIETY
of CLINICAL PATHOLOGISTS
October 19-22,

Americana Hotel

Bal Harbour, Florida

*Export prices on request

/ Dept. E10, 4935 Cordell Avenue, Bethesda, Maryland 20014
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TheNaonzer Is modular in design and construction. It us

es printed circuit boards with functional logic groups on separate boards (illustrated with the Nanolyzer at left)

The computer circuits use all-silicon transistor Snap-Logic efements (illustrated at right) to assure matched circuit components during servicing and replacement.

THE NEW RIDL
NANOLYZER™ OPENS
TOTALLY NEW AREAS
OF INVESTIGATION

The new RIDL Nanolyzer* is an im-
portant advance in multi-channel pulse
height analyzer design. It has removed
the instrumentation limits, imposed by
presently available analyzers, on new
areas of investigation in high energy
physics, fast radio-chemistry and like
applications.

- The principal advantage of the Nano-
lyzer is its ability to collect and handle
more data per unit time with an un-
precedented degree of accuracy. It ac-
cepts, analyzes, stores and displays
data seven to fifty times faster than
conventional analyzers. Central to this
ability is the utilization of a 100 mega-
cycle ADC providing a 10 nanosecond /
channel address rate, Snap-Logic sili-
con elements and a thin-film memory
plane,

In addition to the obvious advantage of
high speed data acquisition for appli-
cations where high counting rates or
very short counting times are en-
countered, the Nanolyzer effects im-
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portant economies of time and cost in
less demanding uses. Its data handling
speed permits more efficient use of
accelerator facilities, and results in
more accurate data.

Important and unique features of the
Nanolyzer follow:

THIN-FILM MEMORY: Memory cycle
time of 0.6 usec. does not contribute
to system dead time because of parallel
data transfer from ADC. Capacity 106
counts for each of the 256 channels.

ANALOG TO DIGITAL CONVERTER:
100 megacycle crystal controlled, syn-
chronized ramp start/stop, zero cross-
over timed amplitude analysis, differ-
ential linearity of 2%, dynamic range
376 channels with digitally selected
zero suppression of up to 120 channels
without pulse distortion.

INPUT CIRCUITS: Double delay-line
shaped pulses for rapid system re-
covery. Selective analysis only of pulses
satisfying following criteria: delayed
coincidence/anti-coincidence gate
timed thru internal ANTI-WALK® Dis-
criminator, unique pile-up rejection
circuit,and upper /lower discriminators.
Built-in four-channel mixer for one, two
or four data inputs into one, two or four
sub-groups without external logic.

OPERATING MODES: Six electronically
interlocked push switches control all
inputfoutput functions. Add or sub-
tract from PHA storage. Remote operat-
ing capability. Automatic preset live-

time or clock-time, or preset count
operation in any selected channel. En-
tire memory or any selected part use-
able during data storage or display.
Region-O-Interest* control for selec-
tive readout of entire memory, halves,
quadrants or between digitally selected
upper and lower channel limits. Read-
outs through magnetic tape, parallel
printers, punch tape, IBM typewriter
and live external display.

CONSTRUCTION: Modular construc-
tion, plug-in printed circuit boargs, all-
silicontransistor Snap-Logic * elements.
Solid state throughout, functional and
simple to use controls.

Would you like to know more about this
remarkable Nanolyzer? We will be hap-
py to send you more information and
complete specifications. After critical
evaluation, we believe that you will
agree that the development of the
Nanolyzer is one of the most significant
advancements in multi-channel analyz-
er technology in recent years. Please
write for literature.

*Trademark of RIDL

Q
RIDL

A DIVISION OF NUCLEAR-CHICAGO CORPORATION
4501 West North Ave., Melrose Park, lliinois 60160

NUC:R-4-229
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BIG IDEAS TAKE MANY SHAPES AT CASTLE...

156

Our new research laboratory is developing space age sterilization tech-
nigues for NASA—a contract we've been awarded annually since 1961,

And at the same time, our researchers have developed BioSpore Biolog-
ical Sterility Indicators—the only positive sterility monitors for all types
of sterilization.

Lots of our big ideas are at work in hospitals all over the world—Power-
Clave sterilizers with Electrilock Door, major surgical lights, the five-
section T-5000 operating table.

Yes, we do a lot of things here at Castle, all of them well. Wilmot Castle
Company, 1746 E. Henrietta Rd., Rochester, New York 14602.

m SUBSIDIARY OF RITTER COMPANY INC.
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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

9 OCTOBER 1964

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”

T =

w ECONOMICS LABORATORY, INC.

Economics Laboratory, Inc., Dept. 142.D
250 Park Ave., N.Y., N.Y. 10017

[ 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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Just as you are constantly seeking to improve your
techniques, we at Bausch & Lomb are continually en-
deavoring to make our microscopes better. Our latest
accomplishment is Advanced DynaZoom®. Several new
design achievements have put this instrument even
further ahead. An integral Abbe condenser and iris
for true aperture control, a slide-in condenser lens
for instant full field illumination at low power, a Hi-
Intensity illuminator with a centerable field iris
brings the quality of illumination close to theoretical
limits. Our research has developed a 3.5 X scanner
objective with flatter-than-ever field, better-than-ever
resolution. Nor have we neglected the conveniences . . . a
substage mechanism for easier, wear-free, positive

Advancing Microavision Never Stops

at BAUSCH & LOMB V

movement and permanent alignment, and a thinner,
mechanical stage slideholder for 1009, edge-to-edge
accessibility of all standard slides. We’ve finished it all
black —professional black—to emphasize the precision
construction and pre-eminent quality. And, of course,
this is the only microscope with the incomparable
zoom optical system. (Monocular series microscopes
are available with and without zoom system.) You
should ask for a demonstration or write for our new
Advanced DynaZoom catalog, 1D-185, and our ‘“Model
Maker—Cost Finder,” D-1142. Circle ad number below
on magazine’s reply card and mail it, or write Bausch &
Lomb Incorporated, 64210 Bausch Street, Rochester,
New York 14602.

For the inquiring mind searching for better microvision . . . W C% 5@0’7%
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FREEZE DRY
SYSTEMS

DEIONIZERS

Microbiological
Equipment

For Industry and Science

If you are looking for technical microbiological equipment, look
first to Amsco. Virtually every university research laboratory,
pharmaceutical, and industrial plant looks to American Sterilizer’s
Industrial Dynamics Division when they require sterilization
equipment. Yet Amsco researches, designs and manufactures a wide
variety of technical apparatus and systems.

Today Amsco is a major producer of high quality Freeze Drying
equipment ranging from laboratory models, to pilot plant models, to
complex mass production equipment. .. all featuring precision control.

Another area of extensive growth is in batch or continuous
fermentation pilot plant systems. Here Amsco designs a completely
steam sterilizable system consisting of such items as media mix

BATCH-CONTINUOUS - kettle, continuous flow sterilizer, raw media holding tank, feeding
FERMENTATION SYSTEMS pumps, Biogen apparatus for controlled fermentation, harvest pump,
; cooling bath, harvest holding tank, centrifuge system and freeze dry
: equipment. The system is literally a complete laboratory designed
entation apparat and built by Amsco to suit your needs.
Above. IC-605 i These are typical apparatus and systems produced at Amsco
: ~ Industrial Dynamics. You will have other requirements. Call Amsco
first. Let us share your confidential equipment and process problems.
Write for literature of interest to you. The catalog number is listed after
each classification. If you have special problems please call or write...

MSCO [
x of systems and equipment
for Life Science and
RIA YNAMI
IN ok MLce Industrial Technology

DIV. OF AMERICAN STERILIZER CO,, ERIE, PA. : l DRY BOXES

t. Auto
Dnntrols 10-903

STERILIZERS
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INJECTOR
SELECTOR VALVE

Selects one injector-column-
detector system for regular
carrier gas flow; maintains
small flow through idle sys-
tem. Saves plumbing time.

TWO COMPLETE
COLUMN SYSTEMS

Interchangeable, side-by-
side arrangement. Two can
be used at same time. A

DIFFERENTIAL FLOW
CONTROLLER FOR
CARRIER GAS

Maintains constant rate of
flow, regardless of column
conditions, to assure repro-
ducibility of chromatograms
from day to day. Automati-
cally keeps flow constant
while programming.

wide range of sizes may be
used; metal or glass.

NEW DUAL FLAME
IONIZATION
DETECTOR

Revolutionary design, may
be used as a compensating
detector or either side may
be used alone. Same elec-
trometer used with other
detectors can be used with
dual flame.

TWO COMPLETE
INJECTION SYSTEMS
Interchangeable, side-by-
side arrangement. Syringe,
Gas Sampling, On Column;
metal or glass.

SERVO-DRIVEN

PROPORTIONAL DETECTOR SIGNAL
TEMPERATURE SELECTOR SWITCH
CONTROLLER

Makes it possible to select
signals from either of two
detectors. One amplifier-
recorder is all you need.

Provides column tempera-
ture stability of ==0.02°C.

PROGRAMMER DETECTOR SYSTEMS

INSTALLATION, Interchangeable,  side-by-
OPERATOR TRAINING, side arrangement. Designed
1-YEAR WARRANTY for high sensitivity and

Fioe quantitative reproducibility.

Electronically controlled.
300 rates available to 30°C.
per minute.

So much for gas chromatographs
Now let’s talk about women

Generally, women are much less interested in how a thing works than in how well
it works. We won’t go so far as to say that our chromatographs are “woman-
engineered” but we have achieved an exceptional combination of sensitivity and
reliability. That’s one reason why so many are used for routine, high sensitivity
analyses, e.g.: pesticide residue, steroids, fatty acids, amino acids and ultra-trace
permanent gas. For complete information, write for Bulletin 28-700. Jarrell-Ash
Company, 530 Lincoln Street, Waltham, Massachusetts 02154. Sales engineering
offices in Washington, D. C., San-Mateo, Costa Mesa, Santa Monica, San Carlos,
Atlanta, Dayton, Detroit, Philadelphia, New Brunswick, Pittsburgh, Dallas, Houston,
Chicago, Toronto.

ANALYTICAL INSTRUMENTATION

SPECTROSCOPY » GAS CHROMATOGRAPHY e X-RAY DIFFRACTION
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BRANDS GUARANTEED TO MEET YOUR MOST
DEMANDING LABORATORY STANDARDS

Aloe is proud to bring you these outstanding brands of
laboratory equipment and supplies . . . established as
standards of quality in the market. These products are fully
tested in laboratory and field before they can be sold under
one of these labels. Each product is distinctively packaged
for quick identification and simpler inventory control.

Look for these brand names when you must be sure of
quality and product integrity. Look to the man from Aloe for
skilled advice on your laboratory needs.

S’W«Mg the Seiemces that Sewe Wankind,

SCIENTIFIC

BRMOAK

Diagnostic Aids and Chemical Reagents

TRIDENT

Technical Laboratory Products

SPECTRUM
General Laboratory Products

.

Equipment and Supplies for Animal Care

Beademy

(University Grade) Laboratory Supplies

Sensaur

Scientific Equipment

For further information, write: Aloe Scientific, Division of Brunswick, 1831 Olive St., St. Louis 3, Mo.
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the
tortoise
and

the
hare

~ Everyone knows the fabled race
between the frisky little hare and the
industrious tortoise. The hare was so
certain of his superiority, he took a
restful nap along the way .. . and

lost the race. While the tortoise kept
inching along and emerged the
victor. In this technological era, Lourdes
is moving up steadily hour by hour,

day by day, year by year . .. triumphant
in each branch of our business.
Lourdes customers know we will never
be caught napping. At Lourdes we

do not rest on our laurels, but are
constantly expanding to serve science.
and industry with the efficiency and
precision that win the race for you,

~

\“‘g\ NN

model a
“beta-fuge”

AUTOMATIC SUPER-SPEED
REFRIGERATED CENTRIFUGE
® Spins 3,300 ml (6x550 ml) capacity rotor at 14,000 x G;

400 ml (8x50 ml) rotor at 40,000 x G.

® Thirteen interchangeable rotors including angie, hori-
zontal and the simplest continuous flow system.
(Patent #3,104,225)

® Motor brush life indicator.
® Roto-Air refrigeration system (Patent #2,917,229)

® Temperature control range —20°C to +40°C with new
dual adjustment and “Hold” control.

® Solid state electronic control system.

® Permits use of support and sealing cap for polyethylene
and polycarbonate bottles (Patent #3,071,316)

CATALOG UPON REQUEST FROM YOUR FRANCHISED
LOURDES DISTRIBUTOR—-OR WRITE US DIRECTLY

LOURDES INSTRUMENT CORP.

656-78 MONTAUK AVENUE « BROOKLYN, NEW YORK 11208
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Glas-Gol

heating mantles:
safest possible heating
of Kjeldahl and

Soxhlet flasks

Glas-Col heating mantles for Kjeldahl and Soxhlet flasks
guard against every known distillation or extraction

hazard. No feature is overlooked for safe operation in
laboratory or pilot plant.

Anodized aluminum cabinets hold six flasks. Supports
included. Three-wire cord grounded to cabinet. Tops are
chemical resistant Colorlith®—a vinyl coated, asbestos
cement material —in attractive surf green. Spirally-wound
heating elements concentrate most heat at bottom center
—can be replaced individually at low cost.

HEATING MANTLES

Glas-Col Apparatus Company
Dept. SC, 711 Hulman Street, Terre Haute, Indiana
Specialists in solving unusual heating problems

Trademark Reg. U. S. Patent Office, U.S. Patents 2,231,506; 2,739,220; 2,739,221, 2,282,078

Kjeldahl Heating Mantle

Heat inputs individually controlled with calibrated step-

less input controller . . . front-mounted pilot lights . . .

quartz fabric heating units safely meet high wattage

requirements of aqueous solutions. Specifications:

s Catalog No. KJ-300 (for 300 ml flask); 210 W, 115 V per unit;
price $280.00

@ Catalog No. KJ-500 (for 500 ml flask); 325 W, 115 V per unit;
price $350.00

a Catalog No. KJ-650 (for 650 m! flask); 385 W, 115 V per unit;
price $370.00

a Catalog No. KJ-800 (for 800 ml flask); 440 W, 115 V per unit;
price $370.00

164

Soxhlet Heating Mantle

Simultaneous control by external variable transformer. . .

front-mounted, UL approved on-off switches and pilots

. . . glass fabric heating units contoured for flat-bottomed

flasks. Specifications: ’

a Catalog No. SOX-250 (for 250 ml flask); 140 W, 115 V per unit;
price $195.00

m Catalog No. SOX-300 (for 300 ml flask); 145 W, 115V per unit;
price $195.00

m Catalog No. SOX-500 (for 500 ml flask); 250 W, 115 V per unit;
price $285.00

Prices for other sizes on request.
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If you're ever called upon to work a statistics problem
with a desk calculator, you'll bless the day you spent 35¢
for this $2.00 Monroe handbook.

It's invaluable. A time-saving, practical
guide to methods and shortcuts for the
mostcommon statistics problems you're
called upon to solve with a desk calcu-
lator. Get your $2.00 copy by filling in
thiscouponand returning it tous—along
with 35¢—now.

MONROE

A DIVISION OF LITTON INDUSTRIES
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‘Monroe International, Inc S-10
Orange, N. J.
Gentlemen:

Enclosed is 35¢. Send the handbook, please, right-
away quick.

NAME

TITLE

COMPANY.

STREET.

CITY. STATE
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coarse and fine focusing
controls (pair on each side)

binocular eyepiece tube

dust-proof, ball-bearing
quadruple nosepiece

rectangular graduated
mechanical stage

standard substage condenser

coaxial controls
for mechanical stage

lamp house with
30-watt, 6-volt bulb

Koehler illumination
system in base

wkon

sliding optical system :
for hi/low power compensation

transformer with brightness

control, voltmeter, pilot

3 light and switch
o
. :
e, T 8
[

Qy -k@ research microscope

The Nikon S-Ke never fails to evoke astonishment
and admiration for its performance. And rarely is it
demonstrated without attracting new users.

What makes its performance so impressive is, for
the most part, attributable to the quality of its optical
system. This quality is as evident in the efficiency of
its illumination as in its image-forming optics.

The S-Ke illumination system is an integral part of
the microscope, built directly into the base. It is one
of the major features of the S-Ke, providing the
advantages of Koehler illumination with ease and
simplicity—over the entire magnification range of
the microscope. The image clarity and resolution this
obtains cannot be achieved by any other means.

Equally responsible for the acceptance enjoyed by
the S-Ke, at the most critical professional levels, is
its mechanical accuracy and responsiveness. Yet,

for all its precision, it is a rugged, untemperamental
instrument capable of withstanding rigorous use
without undue maintenance requirements.

One of the most practical advantages of the Nikon
S-Ke is its versatility—the facility with which its
qualities can be applied to any number of techniques.
The S-Ke draws upon a wide variety of interchange-
able attachments and accessories, to fit it for almost
every aspect of microscopic investigation. It is virtu-
ally a complete laboratory system unto itself,

Nikon *S-Ke demonstrations will be cheerfully
arranged, on request. For complete details and
specifications, write Dept. S-10

NIKON INC. Instrument Div. 111 Fifth Ave.,N.Y.3
Subsidiary of Ehrenreich Photo-Optical Industries, Inc,
In Canada: Anglophoto Ltd., Rexdale, Ontario
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S-Ke equipped with trinocular head,
Microflex and M-35 camera body
for 35mm photomicrography

| 4 e i
S-Ke equipped with 6%’ projection
head permitting simultaneous
ohservation by several people.

...a comprehensive laboratory system

— . _—

S-Ke equip
ouﬁrt and Bolex camera for

cinemicrography
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Attachment for markedly improved

ed with trinocular head, cine
0

S-Ke equlpﬁed with trinocularhead.
Microflex and camera back
for Polaroid photomicrography

S-Ke equipped with interference-?hase
of unstained, transparent specimens.

S-Ke equlgped with Macro-Bellows

Attachment and Nikon F camera for

Jow-power (4x to 18x) 35mm photomicrography,

condenser an

erception

S-Ke enuip‘red with phase-contrast

objectives for unstained,

transparent specimens.

$-Ke equipped with Epl-lllumlnitor

Attachment providing collimated, shadowless

illumination for reflectance microscopy.

INONOL -3

S-Ke equipped with trinocular
head, cine outfit and B-T vidicon

camera for closed circuit TV transmission

LR
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Which specialized

BARBER-COLMAN GAS CHROMATOGRAPH

offers you the greatest value for routine analyses?

MODEL 5320 Flame lonization
Chromatograph A simple, in-
expensive instrument for petro-
leum, chemicals, drugs, liquors,
foods, paint, and cosmetic fields.
® High Sensitivity — Low Noise
® On-Column Injection

® Coiled Columns

® Integral Air Supply

® Manual Temperature
Programming

® Dual Injection Ports

® Dynamic Range to 100 million

@ Attenuation Ratio 300,000 to 1
PRICE: $1,190

MODEL 5300 Steroid Analyzer
For clinical analyses of 17-
ketosteroids. Model 5300 can also
be used for estrogens and pro-
gesterone metabolites with no
change in operating parameters.

® On-Column Injection
® All-Glass System

® Argon or Flame lonization
Detectors

@® Easy to Operate
® Compact, Simple, Stable

® SCR Column Temperature
Control

@® Pre-set Parameters
® High Sensitivity
® "“Cook Book" Procedures

PRICE: $1,595

MODEL 5340 Thermal Conduc-
tivity Chromatograph An inex-
pensive unit, Model 5340 is ex~
cellent for quality control for
teaching purposes,

® Simple to Operate
® High Sensitivity

® W-2 4-filament Detector
System

® Compact and Stable

® On-Column Injection

® Eight-step Attenuator
® Solid-State Components

® Manual Temperature
Programming

PRICE: $1,080

For further data on these and other specialized units for pesticides and metal chelates, please

BARBER

COLMAN

168

contact one of almost 50 Sales and Service Branch Offices — see the Yellow Pages.

BARBER-COLMAN COMPANY

Dept. J, 15131 Rock Street, Rockford, lilinois, U.S.A.
BARBER-COLMAN of CANADA, Ltd., Dept. J, Toronto & Montreal o Overseas Sales Mgrs.: Ad. Auriema, Inc., N.Y.
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THE NEW
ADAMS

AUPETTE

and VALVE

—an automatic pipetting device
for delivering predetermined
quantities of liquid repeatedly—
without resetting or remeasuring!

The Adams Aupette saves time by eliminating the tedious
task of measuring the individual quantity for each deliv-
ery. It is ideally suited for research, clinical and classroom
laboratories. The Adams Aupette provides:

CONVENIENCE
Easy, one hand operation.

SAFETY

No danger of contamination,—eliminates mouth suction.

ACCURACY
Accurate to £1.5% ;—micrometer adjustment allows for
accurate, precise setting.

VERSATILITY
Use with any standard 10, 5, or 1 cc. tuberculin type
syringe with adapters,— may be operated with one hand
or mounted on any laboratory stand withstandard clamps.

DURABILITY
All moving parts are enclosed in a stainless steel tube, —
all parts may be autoclaved.

NEW ADAMS AUPETTE VALVE'

Primes fast and easy every time!

Operates on an exclusive flap valve principle. The pressure
of the liquid being pipetted causes the flaps to open and
close as required. Prevents back flow. No moving parts to
stick.

The Adams Aupette Valve is made of durable, inert, tem-
perature-resistant plastic. It is available separately and
may be used wherever a reliable two-way valve is required.

The Adams Aupette and Valve are available from your
dealer *Pat. 1Pat. Pend
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1 C/ - d ’
1 de CLAY-ADAMS, INC. Dept. 13, 1
i - 141 East 26th St, New York 10, N.Y. 1
: Gentiemen: :
[0 Send me the new brochure describing the Adams AUPETTE and

1

] the AUPETTE VALVE. ]
i ]
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‘The Polaroid MP-3 Industrial View
Camera is so versatile that it is virtually
a self-contained studio. It can finish jobs
ranging from photomicrographs to big
maps and wall charts in times ranging
from 10 seconds to two minutes. The end
product can be a print, a print and nega-
tive, or a slide-mounted transparency, as
you choose. All from one self-contained
rig. All without using a darkroom.

Physically, the MP-3 is a rigid stand
on a laminated wood base. A counter-
balanced camera body rides easily up and
down the stand and swings to a horizontal
position for bigger work mounted on a
wall. Prepositioned floodlights illuminate
regular size work on the base.

Optically, the MP-3 is even more so-
phisticated. You can work with four inter-

Here's why:

[ ]
changeable lens and shutter combinations
plus a lensless shutter for photomicrog-
raphy. In all cases you work with an eye-
level, ground-glass reflex viewer for fast,
easy, hairline focusing.

But it’s the film systems that give the
MP-3 such speed and versatility. It uses
thirteen different Polaroid Land films
plus conventional 4x5 b&w and color films.

Many jobs call for just a print. You
can get a black and white in 10 seconds
with 314 x 434 roll film or three speeds
of 4 x 5 film (one is A.S.A. 3,200!). And
full color prints in 60 seconds are now
available. If you need a negative to work
with, another 4 x 5 Polaroid Land Film
will supply a fully developed fine-grain
negative and a matching positive print, in
just 20 seconds.

Then there are two kinds of transpar-
ency film (one for line work, one for con-
tinuous tone) which can be mounted and
ready for projection in seconds. And, you
can use any conventional 4 x5 black &
white or color film.

The MP-3 is a precision instrument. It
can meet the demands of skilled profes-
sional photographers. It is also an ex-
tremely simple camera to use. Inexperi-
enced personnel can easily use it to record
results of their regular work.

More details on this new camera are con-
tained in our free, 8-page brochure, which
we’ll be happy to send you. Even if you are
satisfied with your present photographic
set-up, it makes fascinating reading.
Write: Technical Sales Dept., Polaroid
Corp., Cambridge 39, Mass. Today.

FoLARDID®
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Your Count is on the Level

with Baird-Atomic low level planchet counting systems

MODEL 720A MODEL 720M

AUTOMATIC MANUAL
The 720A Automatic Low Level Counting System has a The 720M Manual Low Level Counting System offers a
capacity of 100 planchets up to 2” in diameter. The au- simple, compact, and economic arrangement with the
tomatic changer can be programmed to count on a same sensitivity, shielding effectiveness, and electronic
single sample or continuous-run basis. capability as the automatic system.

WHEN THE BACKGROUND RADIOACTIVITY IN THE ENVIRONMENT IS COMPARABLE TO THE LOW LEVEL RADIO-
ACTIVITY OF YOUR EXPERIMENTAL SAMPLE, HOW DO YOU MEASURE YOUR SAMPLE?

You are engaged in radiometric studies of material with low levels of radioactivity — in health physics, in life sciences,
in geochemistry, or in neutron activation analysis. The test samples generally contain smaller quantities of radioactive
material than normally encountered in routine counting. Yet you must be certain that YOUR COUNT IS ON THE LEVEL!

With B/A Low Level Counting Systems, background radiation is reduced to as little as 0.5 cpm (30 counts per hour! )
That outstanding performance stems from Baird-Atomic’s traditional reliability, and from specific engineering features
such as the use of a 4” virgin lead shield, with an inner shield of OHFC copper. The materials used in the detector and
sample slide are also carefully selected to insure low natural radioactivity content.

The background is further reduced through the use of anticoincidence circuitry, guaranteeing greater sensitivity and
more statistically reproducible results. Detectors of 1.25” or 2.25” diameter with windows of 800 ugms/cm2 or 100
ugms/cm? are available.

Your own counting problems may be amenable to solution through low level techniques. If you are engaged in studies
in any of the fields named above (age dating? fallout? trace quantities of radioactivity in samples of air, water, milk,
metals, vegetable or animal tissue? others?) you can be certain, with a Baird-Atomic Low Level Counting System, that
YOUR COUNT IS ON THE LEVEL.

Service is available through all Baird-Atomic sales offices, in the US and abroad. Write to the Atomic Instrument Division
forour detailed data sheet 720A-720M. scientists: Investigate challenging opportunities with Baird-Atomic. An Equal Opportunity Employer.

BA/IRD - ATOM/C,/NC. 33 University Road, Cambridge, Mass. 02738

Y = )
A

Subsidiaries:

Atomic Accessories Inc., Valley Stream, N.Y.; Chemtrac Inc., Cambridge, Mass. Europe: Veenkade 26 -27, N.V., Holland



cratic State Committee of Scientists
and Engineers for Kennedy, of which
I was cochairman, was, I believe, the
first and, at that time, the only group
of its kind. . . . A few of the promi-
nent names associated with the present
Johnson committee were also support-
ers of the Kennedy committee.

I found that, in general, scientists
were willing to lend their name and
perhaps give a contribution, but that
they avoided active politicking. . . . I
wonder if this year will see a change
in the essentially apolitical nature of
most scientists. . . . In 1960 we could
speculate that the scientific vote in New
York state provided the slim margin of
victory for Kennedy—a switch of less
than 200,000 votes from the Demo-
cratic to the Republican column would
have given New York state to Nixon,
and he would have won the election
by five electoral votes.

In any case, I feel that scientists
should try to shape their political en-
vironment, and I wish the present
committee well.

CYRUS ADLER
Manhattan Physical Research Group,
Inc., 150 Broadway, New York 10038

Able Students Still Choose Science

The subtitle of Robert C. Nichols’s
article “Career decisions of very able
students” (12 June, p. 1315) reports
a declining interest in careers in science
and engineering. The actual data, how-
ever, indicate that this is true for en-
gineering but not for science, nor does
Nichols make this claim in his own
analysis. If we include mathematics
among the sciences, we find (Table 4)
that in 1958, 36.44 percent of male
National Merit semifinalists chose one
of these six fields: biology, chemistry,
geology, mathematics, physics, and psy-
chology; in 1963, 40.96 percent of the
students chose these fields. There was
an increase in biology, chemistry, psy-
chology, and mathematics, and a de-
crease in geology and physics. The 6.57
percent decrease in physics was more
than compensated by a 7.64 percent
increase in mathematics. The data in-
dicate some shifts in popularity of in-
dividual fields of science, but not a
general decline of interest in science, as
implied by the subtitle.

ErNsT MAYR
Museum of Comparative Zoology,
Harvard University,
Cambridee. Massachusetts

9 OCTOBER 1964

The Lunar Surface

In recent months it has become more
and more common for scientists to
discuss the surface of the moon as
though it were in a state akin to the
average back yard. A case in point
is the report in Science News Letter
(22 Feb. 1964) which quotes Thomas
Gold, director of the Center for Radio-
physics and Space Research, Cornell
University, as saying that “the action
of micrometeorites on the moon’s sur-
face cannot fail to produce at least a
thin layer of finely pulverized material
like dust.”

Estimates of the number of meteor-
ites weighing from 10 to 7000 pounds
which strike the earth each year have
generally agreed with those of C. C.
Wylie, who estimated the numbers to
be at least 6000 to 7000 [Contrib. Univ.
fowa Obs. 7 (1936), pp. 226-27].
Since Wylie’s publication my own es-
timates, based on observations of fire-
balls, surface features, and weight of
some 7000 meteorites in museum
collections, observations of meteorite
craters, and evaluation of the adequacy
of field data, have been revised slightly
upward from his.

On the earth most meteorites in this
weight range produce no noticeable re-
sults, since during their passage
through the atmosphere they are for
the most part reduced to inconspicuous
particles. On the atmosphereless moon,
however, the results are quite different.
A meteorite weighing only ten pounds,
striking the lunar surface at a speed
of 20 miles per second, would, ac-
cording to Ralph Baldwin’s estimates
(The Face of the Moon, Univ. of
Chicago Press, Chicago, 1948), create a
crater 48 feet in diameter and 15 feet
deep.

If the frequency of fall per unit
area is the same on the moon as on
the earth, then in the past half billion
years 23.4 craters per acre (15,000
per square mile) have been formed on
the lunar surface by meteorites of the
10- to 7000-pound range alone.

Meteoritic rubble of varying degrees
of coarseness must reach to great
depths on the surface of the moon,
but it is evident that dust-like deposit
created by the action of micrometeor-
ites is a very minor constituent of this
rubble. Hence, the lunar surface can-
not be covered by a thin layer of dust
alone.

H. H. NININGER
Meteorite Investigations,
Sedona, Arizona

for an response

to all your
radiochemical needs

ball Shembrag

FOR CERTIFIED TAGGED CHEMICALS

ball Ghembrge

the alert source in radiochemistry

FOR PRECISION REFERENCE SOURCES

ball ohembrgo

baird-atomic’s radiochemical division

FOR RADIOANALYTICAL SERVICES

0all Chembrge

(617) UN4-7420 Cambridge, Mass.

FOR AN ALERT RESPONSE TO YOUR
CUSTOM SYNTHES!S REQUIREMENTS

ball ehémbrge

and call
COLLECT
of course

ball chemiras

The Radiochemical Division of Baird-Atomic, Inc.

CHEMTRAC
BAIRD-ATOMIC, INC.

33 University Road Cambridge Mass 02138
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for extreme precision 3-dimensional manipulation
far beyond the range of any other instrument

The Leitz Micromanipulator now makes possible a
virtually unlimited range of horizontal, vertical and
sagittal manipulations under the microscope. In
biology. ..unprecedented precision in microsurgery
and microinjection. In technology...manufacture of
finest drill holes and scales and greater range in
examination of material structure. In metallurgy
and ore research...more thorough analysis of me-
tallic deposits and greater exactness in orientation
of minute particles for electron photomicrography.
Outstanding among the features which extend these
and other applications beyond previous limits are:
*Pure mechanical operation without hydraulic or
electronic components insures direct, positive con-
trol without backlash.

Bistributors of

*Reduction of on-dial movement from fingertips to
microinstruments in ratios of from 20-1 to 800-1.
*Presetting excursion of microinstruments to exact
limits of the field of examination.

*Easy interchangeability of unlimited range of mi-
croinstruments.

*Convenient inclination 0° to 15° from horizontal
with rack and pinion gear.

*Unrestricted entry angle for microinstruments; use
of pincer or scissor movement with 2 instruments.
*Rapid, convenient coarse orientation of operating
instruments.

Write for complete, illustrated brochure with all
mechanical details and wide selection of accesso-
ries for your special requirements. 962

E. LEITZ, INC., 468 PARK AVENUE SOUTH, NEW YORK 16, N. Y.
1t he
Ernst Leitz G. m. b.H.. Wetzlar, Germany—-Ernst Leitz Canada Ltd.
LEICA AND LEICINA CAMERAS - LENSES -t PROJECTORS - MICROSCOPES

worlid-.-famous products of

TR

LEITZ MICROMANIPULATOR

reduces motion as much as

300
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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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Challenge to Tax Exemption

The Internal Revenue Service is considering taxing many normally
tax-exempt scientific societies because they engage in activities con-
sidered by IRS to be not closely enough related to the purposes for
which tax-exempt status was granted. By law, unrelated commercial
activities are subject to taxation even if the income goes to a tax-
exempt body; the classic case is the macaroni factory owned by a
university. The position which IRS seems now to be taking is that
the sale of advertising in association journals and the sale of sub-
scriptions to nonmembers are not sufficiently related to the normal
purposes of a scientific society for income from these activities to
remain free from taxation.

The IRS has a very proper interest in collecting all taxes it con-
siders due the federal government. But one of the arguments for
taxing scientific societies seems strained—namely, that income other
than that received directly from members helps to pay expenses, makes
dues or fees lower than they would otherwise be, and thus violates
the requirement that no part of the net earnings of a tax-exempt or-
ganization should inure to the benefit of the individual members.

Congressman Patman’s attacks against tax-exempt foundations add
a bit of flavor to the situation. So do the cries of the editors and pub-
lishers of a few commercial magazines. Now that the numbers of
scientists and engineers, the industrial uses of their talents, and the
variety of equipment for which they are responsible have grown to
their present state, a Johnny-come-lately commercial interest in the
technical publishing field has blossomed. The proprietors of some of
these magazines that are given away free and that depend entirely
upon advertisers for their income find life hard and think it would
be easier if association-owned magazines were taxed.

On the other side of the case is the established public policy of
granting tax exemption for certain specified activities that are carried
out in the public interest rather than for private gain. To be consid-
ered, also, is a long history of association sponsorship and members’
support of publications that did not have, and often still do not have,
sufficient circulation to be commercially attractive but that have
helped to build the scientific and engineering enterprise to its present
state. To take a specific example, it would be silly in practice and
harassing in principle to require the American Mathematical Society
to compute annually the “profit” made on subscriptions to its Bulletin
entered by universities, government laboratories, foreign scientists, and
other nonmembers. All in all, opposition to the proposed changes will
be strong. Representative Curtis of Missouri has introduced a bill to
prevent IRS from making them. The bill will not be acted upon by
this Congress, but it is a warning. If IRS proceeds, a similar bill will
be introduced next year and will stand a good chance of adoption,
for the new rulings would hit not only scientific societics but also
religious, charitable, educational, labor, and other professional
societies.

If IRS does try to change the rules along the indicated lines, we
predict that it will be forced to retreat. Nevertheless, it will be prudent
for officers and members of scientific societies to be warned of the
probable struggle and to examine carefully the proposed new rulings
when they are made public.—DAEL WOLFLE



Here is a data processing system

designed to grow

with your research needs

Start with a Computer of Average Translents...

o

Four years of successful application of the
Mnemotron 400B CAT (Computer of Aver-
age Transients) in neurophysiology, cardi-
ology, ophthalmology and other biology
research laboratories has established the
versatility and reliability of this multi-pur-
pose digital computer. Its circuitry derives
and accumulates data from a succession of
responses masked by random activity or
background, and provides CRT display or

Ss.ecc®  output in analog or digital form for per-
fte ===®  manent record or further processing by gen-

. eral purpose computers.

Add on units as statistical needs develop ...

Automatically processing quantities of data
gives fresh insights into evoked potentials
in neurophysiological studies, electrocardiog-
raphy, pupillography and numerous other
biological investigations. Such increased un-
derstanding suggests new approaches, thus
requiring further statistical analysis of the
data. The 522 Resolver/Integrator and 600
Series units can be added to expand CAT
capabilities to compute Histograms of wide
variety. Interspike intervals, action potential
firing rates, P-R-T amplitude distributions,
reaction time distributions, spontaneous fir-
ing rates — suggest a few of the studies
implemented by these added capabilities.

Add further data handling capability . ..

Occasionally, experimental conditions indi-
cate information could be gained from auto-
correlation of successive signals or cross-
correlation of two related signals. Addition
of the COR 256 makes these capabilities
available. Further, recording the experimen-
tal data on magnetic tape can add several
: . dimensions to the data reduction system.
o et e o . The TMC 700/1400 Magnetic Tape Re-
"1 corder Systems can record up to 14 channels
of experimental data for subsequent proc-
essing by the CAT, or for storage of data
accumulated in the CAT memory.

AVERAGE

HISTOGRAMS

CORRELATION

A new 30-page brochure describing the CAT and its associated accessories has just
been published. It contains specifications, suggested applications, theory of operation and
a bibliography of over 50 representative references. A free copy is available on request.
You may also wish to take advantage of the broad experience of our
application engineers who will welcome an inquiry about your specific application.
Write Technical Measurement Corporation, 441 Washington Avenue, North Haven, Connecticut.

- TECHNICAL MEASUREMENT CORPORATION

See us at the American Heart Association Meeting, Booth #29, Oct. 15-17, Bell Harbor, Florida.
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Second most important feature

of the newest single pan analytical balance



This is the first




At this remarkable low price the new
Sartorius Series 2400 features a complete digital
readout system plus these other advantages:

In the past the high cost of single pan analytical balances sharply
limited their use in many educational, research, and industrial
laboratories. Now the new Sartorius Series 2400 has lowered the
cost to a point well within the budget of even the smaller labora-
tory. The new Sartorius 2403 costs only $595...and will soon
pay for itself in weighing time saved...and in the increased
accuracy and convenience of gravimetric procedures.

With its sturdy plastic housing and simplified controls, the
Sartorius 2403 is virtually student-proof. Used in the quantitative
analysis laboratory, it permits the undergraduate to become
familiar with the most modern,up-to-date weighing tools, instru-
ments he will encounter when he goes on to graduate study—
or out into industry.

These are the features which are making the entire Sartorius
2400 series so popular:

1000 MG. OPTICAL RANGE WITH FULL DIGITAL READOUT —
Sartorius pioneered in the introduction of analytical balances
with a 1000 mg. optical range (reading direct to 0.1 mg.)—a fea-
ture still not available on most competitive instruments. Now

-

1000 mg. optical range with

full digital readout table level controls

single field of view and

Sartorius is first again with a scale providing full digital readout
to 0.1 mg. There are no verniers, no caliper, no estimation of
intermediate values. The projection image appears on a green
background in order to reduce eye fatigue. The actual end result
appears in a clear window while all neighboring values remain
visible, but subdued, through a green filter.

SIMPLIFIED CONTROLS — Two knobs dial in the weights from 1
gram to 100 grams. Then the release lever is pulled down and
the weight read to four places from the optical scale. The weight
application dials and readout are arranged in a straight line. ..
in their logical sequence from left to right. The complete weighing
operation is simple, fast, and safe, and can be completed more
rapidly than with any balance previously available.

SINGLE FIELD OF VIEW — Pan, scales, and controls are in a single
field of view so that the operator can more easily concentrate
on the weighing procedure. The scale itself is located in the
most natural viewing position — especially critical to wearers of
bifocal lenses. The view is completely unimpeded due to the
absence of obstructions of any kind.

also available with
mechanical taring

sart%rius series 2400



sa.rtc?rius series 2400

BETTER ACCESS TO THE WEIGHING CHAMBER — Access to the
pan has been improved through elimination of the traditional
front corner posts. The sliding glass doors on either side provide
easy access to the large weighing chamber, an especially welcome
convenience when working with a small spatula. And the smooth
base inside the weighing compartment has no protruding parts
and no arrestment pin, which means easier cleaning.

UNIQUE OPTIONAL FEATURES — Sartorius models 2401, 2402, and
2403 are available with an exclusive mechanical tare for the full
optical range. This system is based on a rapid one-step operation;
the zero adjustment knob covering the full optical range in a few
seconds of manipulation. No weight dialing is required.

Also, models 2401, 2402 and 2408 are available with a capacity
of 220 grams via a manual 20 gram tare weight and a stainless
steel weighing boat. And model 2403 is available with a capacity

of 150 grams via a manual 50 gram tare weight and stainless
steel weighing boat.

The Sartorius Series 2400 Single-Pan Analytical Balances —
winner of the International “Good Design” Award.

At the 1964 Hanover International Fair, Sartorius Single-Pan
Analytical Balances received the “Good Design” award given every
year by the International Jury for Qutstanding Industrial Designs.

All technical details of these balances have been carefully
coordinated. The pan brake is located in the upper portion of
the housing and affects the pan bridle rather than the pan. This
arrangement eliminates obstructions below the pan and facilitates
cleaning of the weighing compartment.

All operating elements are located in the upper part of the
housing and are easily accessible after the hood is taken off.

Novel cylindrical weights offer a minimum surface as an added
protection against accumulation of dust or moisture. The weights
can be removed for cleaning. Weights and cradles are marked.

TECHNICAL DATA

2401 2402 2403 2408
Capacity (*) 220¢g 220¢g 150 g 220¢
Optional Manual Tare 20g 20g 50g 20g
Optional Mechanical Tare 10g lg lg —
Optical Range 10g lg lg lg
One Scale Division 100 mg 10 mg 10 mg 10 mg
Readability (digital)  Img 0.1mg 0.1 mg (%)
Reproducibility 0.3mg 0.05 mg 0.05 mg 0.3 mg
Price (without options) $645.00 $725.00 $595.00 $540.00

(*) Capacity with optional manual tare range. Mechanical capacity (built-in weights) is without tare.

(+«) Estimate 1/10 scale division =1 mg.

Brinkmann Instruments
Cantiague Road, Westbury, L. 1., N. Y.

(] Please send me descriptive literature concerning the Sartorius Series
2400 Single-Pan Analytical Balances

(1 I'should be interested in having a demonstration of the Sartorius Series

Name

Position or title

For more complete information concerning the Address

Sartorius Series 2400 Single-Pan Analytical Bal-

ances, simply fill out and return this coupon.

|

|

|

|

|

|

I 2400 in my laboratory.
| .
|

|

[

|

|

|



If METALLURGY is your field, UNITRON is your microscope

Model MMA.......$149.  Model MMU.......

UNITRON'S Complete Laboratory Installation for High
Temperature Metallography with Metallograph and HVC-3
Control and Power Station.

Model DMR Depth-Measuring Rollscope for examination of
large or cylindrical SUIfaceS. s vvesuserereensasasnse $445,

UNITRON'S Research Installation for High-Temperature
Microscopy, Desk Model HM

(Write for price and complete specifications)

s

UNITERON IS YOUR COMPLETE SOURCE FOR MICROSCOPES UNITRON

to meet every metallurgical application . . . from low-power macro to high-power micro exami- INSTRUMENT COMPANY « MICROSCOPE SALES DIV
nations, right on through to advanced research in high temperature studies of the new metals 66 NEEDHAM ST. + NEWTON HIGHLANDS 61, MASS.
in the space age. And when it's time to balance your equipment budget against your needs,
UNITRON prices will be among the best news of all.

TRYAUN/TRONINYOUR LAB ...FREE, FOR 10 DAYSA

A salesman’s demonstration gives you only about 30 minutes to examine a microscope . . .

[ 1| want a FREE 10-day trial of Model....... cennne
[[] Send me your catalog No. 4-C

NAME DEPT.
hardly the best conditions for a critical appraisal. But, UNITRON'S Free 10-Day Trial allows
you to use the microscope in your own lab and put it through its paces on your own particular e
problem. Use the coupon to ask for a no-obligation, prepaid trial. And if you want more details ADDRESS
on these and other UNITRON Microscopes, use the coupon to request a complete catalog. ciTY STATE



WACO POWER STIRRER

HIGH
TORQUE

FOR CONTINUOUS
24 HOUR SERVICE

ONLY...$ 2950

No other stirrer made will give as much
service per dollar. Use the WACO Pow-
er Stirrer 24 hours a day, 7 days a
week for months at a time...not a
stock motor converted to a stirrer, but
a sparkless induction type motor spe-
cifically designed for laboratories . . .
where long, continuous use is required.
Two shaft speeds, 300 and 600 R.P.M.,
cover the majority of applications. A
built-in cooling fan allows contin-
uous operation without overheating or
burning out.

86100—WACO Power Stirrer, with tu-
bular brass mounting rod and 6 foot
cord . . . only $29.50. Stirrer chucks,
$1.85 ea., set of three stirring rods
{small, medium, large), $8.00.

Order direct or write for descriptive folder,

A COMPLETE LINE

- CHARCO
DRY BOX GLOVES

For Dependable Protection
In Critical Operations At
Nuclear, Biological &

Industrial Facilities
FLEXIBLE-FINGER SENSITIVE

NEO-SOL® — The industry stan-
dard; made of premium quality all
milled neoprene.

RAD-BAR® — Seamless, lead-
loaded, milled neoprene. Proven
effective in attenuation of soft gam-
ma radiation.

BUTA-SOL® — Milled butyl rub-
ber. Highly impermeable to gas,
water vapor, and toxic chemicals;
with high conductivity to minimize
static build-up.

SULFUR-FREE Gloves, available
in both Neo-Sol® and Buta-Sol®
types — Used in inert-gas welding
operations.

DURA SOL

DRY BOX GLOVES

A new exclusive CHARCO develop-
ment to provide extra long life and
positive protection under unusually
severe conditions.

7

Write for further information and
Charco Scientific Division Catalog.

high
temperature
measurement
problems?

Model 61, §195

new Y S| tele-
thermometer

. a multi-range thermistor based
tele-thermometer for high temperature
measurements in laboratory, research
and industrial areas. Calibrate different
probes in less than a minute. Direct
reading meter accurately monitors high
temperature surfaces, semi-solids,
liquids and gases in seconds.

METER SCALE PLATE (Half Size)

Accuracy is +3°F over most of range. Read-
ability and reproducibility better than 1°F.

The Model 61 is battery operated and
completely portable. Convenient re-
corder jacks provide 0-160 MV full
scale output. The full line of YSI Tele-
thermometers includes single and
multi-channel instruments for precise-
temperature measurements from
—200° to +260°C.

For complete specifications

and detalls write:

LABORATORY SUPPLIES AND EQUIPMENT

CHARLESTON RUBBER CO. H ow s . :

9 STARK INDUSTRIAL PARK maiia
CHARLESTON, S. C.
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WILKENS-ANDERSON (O.

4525 W. DIVISION ST. CHICAGO 51, 1L,




Now you can afford

the convenience and accuracy of automatic data
plotting with an X-Y recorder. This new unit
offers all the specifications and features neces-
sary to insure the ease of operation usually

Ila"“ found only in recorders twice the price.
m 812" x 117 or 11”7 x 17" chart size

Zener reference voltages which eliminate
periodic battery replacement

Front panel switch allows easy chart paper
insertion

100 K input impedance

0.25% accuracy

Built-in electronic time base

1 mv/in. maximum sensitivity, switch select-
able in 5 steps to 10 v/in.

Electric pen lift

Snap-on pen assembly

Model HR-96T (814" x 11'7) $1095

Model HR-98T (117 x 17") $1195

L .
houston instrument corporation
4950 Terminal Avenue [ Bellaire, Texas 77401 | MOnhawk 7-7403

it

Cable: HOINCO / TWX 713.571-2063

TIME YOUR TESTS
IN SPLIT-SECONDS!

G o5

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 unusually 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! |

BIMGO-GRAY 00“ PA"Y 203 E. Sixth St.

DAYTON 2, OHIO
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HIGH-PRECISION
SENSITIVE BALANCE

o Ideal for general laboratory weighing, counting of
small parts, all-around precision mass measurement.

e Capacity 120 g (4 oz), sensitivity reciprocal 6.5 mg.

e No bands or wires to bend or lose “life.” Made like
finest analytical balances.

o Extremely fast, reliable determinations, no pan
“shimmy.”

e Handsome blue-gray heavy metal case. Durable,
easy to keep clean.

e Model 410, shown above, $165.

o Write for information on this and the complete line
of quality Troemner balances and weights.

Henry TROEMNER, Inc.

6825 Greenway Ave., Philadelphia, Pa. 19142
Phone (215) 724-0800

The

CARVER
LABORATORY

for Your
Pressing
Problems
in

R:D

The Carver Laboratory Press is standard
equipment for research and development.
Provides accurately controlled pressures to %
24,000 Ibs. Carver Standard Accessories
include Electric or Steam Hot Plates, Carver
Test Cylinders, Swivel Bearing Plates, Cage
Equipment. Promptly available from stock. Write
for latest bulletin.

FRED S. CARVER INC.
HYDRAULIC EQUIPMENT

52 RIVER ROAD, SUMMIT, N. J.
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able to the analysis and understanding
of both normal and pathological as-
pects of motor activity.

A general session on Education in
Biophysics elicited considerable inter-
est and delegates discussed the prob-
lems associated with the evolution of
biophysics as a discipline in their re-
spective countries.

As an experiment, the meeting was
organized with invited speakers only;
more than 100 papers were presented.
Although this procedure evoked con-
siderable criticism, the meeting was un-
deniably stimulating and provided
some excellent discussions.

L. D. HARMON

Bell Telephone Laboratories,
Incorporated, Murray Hill, New Jersey
F. M. SNELL
State University of New York, Buffalo

Aquatic Pollution

The pollution of marine waters was
the subject of a symposium held by
the Aquatic Biology Group at the meet-
ing of American Society for Microbiol-
ogy in Washington, D.C., 5 May 1964.

Robert Littleford (U.S. Public
Health Service) severely criticized the
increasing pollution of our waters and
called for new approaches to the prob-
lem. He said that dumping waste into
the marine environment and forgetting
it as it floats away nullifies responsi-
bility. Over the years the pollutants
have increased 1000-fold, and the va-
riety from almost every industrial or-
ganization has also increased. Pollution,
an environmental problem, is also a
biological problem, yet biologists have
shirked pollution study. He called for
studies by virologists of the shellfish
hepatitis problem, and emphasized the
need for a critical overhaul of micro-
biological techniques. The methodology
for other ecosystems cannot simply be
adapted for the marine environment.
Littleford called for a coordinated
approach to pollution study—one in
which biologists, oceanographers, san-
itary engineers, and other specialists
would work as a team. There should
be an end to projects that do not con-
sider the whole environment, especially
the life in these polluted waters. These
studies should take into account the
interaction of organisms and environ-
ment, the spread of infective agents
arising from sewage and other man-
made wastes, and the negative and pos-
itive effects of treated sewage on the

9 OCTOBER 1964

Germ-Free
Enclosures for Swine,
Sheep, or Small
Animal Research

A new variation from the stand-
ard enclosures for germ-free ani-
mal research and care has been
developed by Labco Division of
Partsco, Inc. The new unit is a
modification of the successful
Labco designs for bench type
units recently announced and are
specifically designed for the per-
manent care of swine.

The lower portion of the stain-
less steel housing provides normal
living quarters for the small pigs
or lambs. A liftout grill on each
side of a stationary stainless steel
tray provides access to the lower
housing area. The animals may
be lifted to the top tray for
inspection or medical treatment
within a totally germ-free envi-
ronment. Food, water and medi-
cation can be Introduced to the
area through a door in the unit
which enables complete steriliza-
tion of all material entering the
controlled area of the enclosure.
Write for complete information
on germ-free laboratory enclo-
sures, standard and custom.

LABCO DIVISION

PARTSCO, INC.
2977 Lamb Avenue, Columbus 19, Ohio

LABCO germ-free enclosure for swine or sheep

LABCO germ-free enclosure for rodents

Methods

Engineered

One pH Unit &
ona Full
10" Scale

Check These Versatile Features!

o Multi pH Ranges! Full-scale pH spans of 1, 2, 5, 10
and 14, Any 1 pH unit, 2 pH units (etc.) over entire
pH region of interest can be switched for full scale
on 10" scale or recorder chart.

© Multi MV Ranges! Full-scale millivolt spans of +
50, 100, 200, 500, 1000 and 1400. There are 14 cali-
brated 50 mv increments of zero suppression that can
be switched in on all millivolt spans.

o Direct Reading! pH is read directly from a 10™
scale; expanded ranges are made direct reading by
interchangeable scales (e.g. 6.000-8.000 pH, etc.)

o Versatile Recording Speeds! Chart with 10" grid on
120’ roll moves at selected rates. Standard rate of
2"’ /min.; other chart speeds as low as 1”/hr. and as
high as 12"/min. are available with interchangeable
motors.

o Scale Readability! 0.1% of full-scale span (e.g.
0.001 pH on span of 1 pH, 0.01 pH on span of 10 pH,
0.05 MV on span of 50 MV, etc.)

o Highly Accurate! Better than 0.5% of any cali-
brated full-span, 0.005 pH on span of 1.

EUW-301 $300

o Temperature Compensation! Calibrated 0 to 100° C
manual control. May be automatically controlled by
accessory Thermistor probe.

o Completely Assembled & Tested!

Free Brochure Available! For complete details, tear
out coupon & send for your Free brochure now !
EUW-301,261b5....oovvviieeenennnnsan..$300.00

HEATH COMPANY, Dept. 37-10-1

Benton Harbor, Michigan 49023

[d Send EUW-301 brochure plus Heathkit

Catalog.
Name
(Please Print)
Address
City State Zip
EK-171
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HONEYWELL
STROBONAR

FOR
PHOTOMICROGRAPHY

The new Honeywell Model 52A Stro-
bonar Electronic Flash Unit is a ver-
satile and economical light source for
all types of photomicrography, black
and white or color.

Concentric with the electronic flash
tube is an incandescent light with
which the unit is positioned for cor-
rect light reflection. Users report in-
tensity of flash is excellent even at
maximum magnification. Absence of
heat protects specimens from physical
change and warping.

A universal bracket fits the unit for
many assignments in both laboratory
and field. The 52A can be flashed by
any camera synchronized for elec-
tronic flash. Specify: Model 52A Stro-
bonar Electronic Flash; 110V-AC, 90
Watts; 16 ft. cord; 3 1bs.; 8" x 434" x 5".

For illustrated folder on the 52A Strobonar
Electronic Flash, please write: David
Moore, Mail Station 209, Honeywell,
Denver, Colorado 80210.

Honeywell
PHOTOGRAPHIC PRODUCTS
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what happened
when you wanted a
Bath & Freeze Dryer
in one unit?

(we built it!)

Thermovac model BFD-1
combination

BATH & FREEZE DRYER

mechanically refrigerated to-60° F.
for use as a
bath and freeze dryer
simultaneously.

M Flexible manifold drying on eight 12" ports, each
port equipped with a Vac Valve.

W Center well mechanically refrigerated for use as
low temperature bath.

ACCESSORIES: Vacuum Pumps, Gas Actuated Tem-
perature Thermometer, Electronic Thermometer,
Electric Vacuum Gauges, Mcleod Gauges, New
Freeze Dry Glassware*, Vac Valves*.

Dept. S-10

Write for complete information.

THERMOVAC

INDUSTRIES CORP.
41 DECKER ST., COPIAGUE, L.1.,N.Y.
*Pat. Pend.

DEPT. 51064, 220-05 97th AVENUE
QUEENS VILLAGE 29, NEW YORK
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growth and viability of the phytoplank-
ton of the offshore fisheries and shell-
fish areas. (Littleford remarked that he
spoke as an individual and that his
opinions were not necessarily those of
the U.S. Public Health Service.)

Ross F. Nigrelli (Osborne Marine
Laboratories, New York Aquarium)
agreed on the need for unified studies
of pollution. In commenting on the
recent mass Kkilling of fish in the Mis-
sissippi Delta, he asserted that such
mass kills have taken place during the
past 25 to 30 years. The most recent
occurrence has been blamed on pesti-
cides; however, pesticides were not, be-
ing used at the time of earlier kills. This
points up the need to separate subtle
biological kills from pollutional kills—
a task requiring team studies.

An analysis was made by Galen
Jones (Boston University) of the effect
of chelators on the growth of Esche-
richia coli. Using both synthetic and
natural sea water he has demonstrated
that chelation increased the longevity
of an E. coli population. The bacteri-
cidal action of natural sea water varies
with season, temperature, and location;
such fluctuations reflect residual or-
ganic matter and organic nutrients lo-
cally produced. When questioned about
the reliability of E. coli as a pollution
indicator, he agreed that small traces
of chelators in the test system or in
the natural waters would alter the E.
coli count, and that the amount and
type of chelator (for example, amino
acids and other natural or synthetic
organic substances) could vary appre-
ciably. He thought that the present
standard  bacteriological techniques
were not reliable. Questions from the
audience brought out the fact that the
New York City Health Department,
the New York State Department of
Health, the Interstate Sanitation Com-
mission, and the U.S. Public Health
Service all use different systems for
estimating fecal pollution and the per-
centage of dissolved oxygen. Hence
there has been great confusion as to
the safety of bathing beaches.

Iron-oxidizing bacteria, said Donald
G. Lundgren (Syracuse University), are
associated with the acid drainage that
causes a serious pollution problem in
coal mining areas. The high acidity of
these waters is the result of sulfuric
acid. Corrosion caused by acids and
iron precipitates is an additional pollu-
tion problem. Fundamental knowledge
on iron-oxidizing bacteria is needed be-
fore pollution control can be achieved
by the sanitary engineer. Lundgren
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FAST AND SENSITIVE

Fisher Certified Chloranilates for Colorimetric
Micro Determinations With these six extremely sensi-
tive Fisher Chloranilates. you can determine many metals
and anions at levels conventional methods can’t reach
(fluoride below 0.1 ppm with Thorium Chloranilate; chloride
down to 0.05 ppm with Mercuric Chloranilate; phosphate to
1 ppm with Lanthanum Chloranilate). Precision and accuracy
are about 19%,. For details and methods, get your free copy
of Data Sheet TD-178. Write Fisher Scientific Company,
139 Fisher Building, Pittsburgh, Pennsylvania 15219. sa%

@ FISHER SCIENTIFIC

World’'s Largest Manufacturer-Distributor of Laboratory Appliances & Reagent Chemicals

Complete stocks in these locations: Atlanta « Boston < Chicago < Fort Worth « Houston « New York
Philadelphia « Pittsburgh « St. Louis « Union, N. J. « Washington « Edmonton « Montreal « Toronto
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leak proof

POLYETHYLENE AND POLYPROPYLENE

BO”

)
| |

STORE THEM UPSIDE DOWN!

They still don’t leak.

TTILLES ANDJARS

DROP | I
THEM.. ..

BOUNCE
THEM!

Try them...Buy them!

See your laboratory supply house.
Listed in our NEW 64 page catalog.
Write Dept. E-10 for your FREE copy.

BEL-ART PRODUCTS,
PEQUANNOCK, N. J., 07440 OXbow 4-0500

TYPE ANY SYMBOL
perfectly in 4 seconds

write today for free catalog

Gentlemens:

Typir @ 1

e perfect way to
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numexical syml -
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A New PARR

Oxygen Bomb
Calorimeter |

with automatic
temperature control

Parr now offers a completely new calor~
imeter for measuring heats of combustion
with greater speed and excellent repeat-
ability. Time-consuming manual temper-
ature adjustments formerly required in
adiabatic calorimetry are eliminated by
an automatic temperature controtler. Ask
for literature describing the many attrac-
tive features of this and other Parr ox-
ygen bomb calorimeters.

Mention Spec. 1230

PARR INSTRUMENT CoO.

211 Fifty-Third Moline, lllinois

described Ferrobacillus ferrooxidans,
which oxidized ferrous iron for energy,
and fixed carbon dioxide as the sole
source of carbon. A system was de-
scribed for growing ferrobacilli in 160-
liter batches in order to obtain enough
cell material for analysis. Both gross
and fine structures of these bacteria
were studied with electron optics; re-
sults revealed a cell envelope, two-
layered cell wall, a layered cytoplasmic
membrane, polyribosomes, and circular
organelles of unknown function. A
model for iron oxidation and acid pro-
duction was described. It was deter-
mined that ferrobacilli assimilated car-
bon dioxide by the conventional auto-
trophic route, the Calvin scheme.

L. W. Slanetz (University of New
Hampshire) reported that he has used
membrane filters to enumerate fecal
streptococci; the method was direct,
reliable, and reproducible. While the
number of fecal streptococci was lower
than the number of coliforms, they
were comparable to the numbers of
Escherichia coli and, in some samples,
to the number of fecal coliforms in the
test samples. Fecal streptococci were
good indicators of sewage or fecal
contamination of sea water.

George Cowherd (Interstate Sanita-
tion Commission) discussed Raritan
Bay. The commission is charged with
the control of pollution of the inter-
state tidal waters in the New York
metropolitan area. Cowherd said that
at certain seasons the waters of Raritan
Bay do not meet the commission’s re-
quirement of an average dissolved oxy-
gen concentration of not less than 50
percent saturation. It has started to
determine when, where, and why these
low oxygen values occur. They have in-
tegrated six investigatory techniques:

1) Sampling of waste waters from
the 133 treatment installations in the
control district and from the many
plants, particularly along the heavily
industrialized Arthur Kill which dis-
charges into Raritan Bay.

2) Using the Army Corps of Engi-
neers’ hydraulic model at Vicksburg,
Virginia, to determine how waste water
moves within the New York harbor
complex.

3) Surveying fish populations.

4) Monitoring pH, chlorides, tem-
perature, and dissolved oxygen contin-
uously by means of an automatic
water-analysis device which transmits
information by leased telephone wire
to the commission’s New York office.

5) Direct sampling in Raritan Bay.

6) Studying the effects of secondary
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ogen mustard (ethylene-1, 2-C14)
tobarbital-2-C14 Nicotinic acid-7-C14
-methionine-methyl-H3 DL-norepinephri
ydroxy-2-acetylaminofiluorene-9-Ct4

Maleic hydrazide-2, 3,

arbital-2-Ct4

innamic acid-2-C14
N-acetyl-1-C14-

hydrazide-2, 3-C14

~Traceriab
night letter from ragﬁochemicals

Around the clock, coast to coast

over 400 radiochemicals...
nuclear services...
radioactive sources

TRACERLAB

A DIVISION OF LABORATORY FOR ELECTRONICS, INC.
WALTHAM 54, MASSACHUSETTS

¢ Sources » Health Physics Services » Film Badge Service
* Radioactive Waste Disposal « Bi ¥s
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+UNUSIAL SCIBNCE RARGAIS =

NEW LOW-COST KIT BUILDS PHOTOELECTRIC DEVICES

Dozens of practical applications for this low-priced photo-
electric kit. Make a photoelectric counter for entrance
ways or conveyor belts, light-actuated door opener, light-
meter, transmitter power output indicator, countless circuit

; .

e ﬁ
| > ﬁ designs possible. Includes: 3/T-4 CdS photoconductors
— " (%47 diam. x %” lg.), mounting bracket, Sigma AC-DC
relay (2 amps resistive load), 22K-Ohm, 1-watt resistor and a 52-page
booklet defining 19 different projects.
Stock No. 60,441-W................ teteesercaasaassanses.$310.45 Postpaid
WOODEN SOLID PUZZLES g |
Stimulate your ability to think and reason. Here is : &
a fascinating assortment of wood puzzles providing | o
hours of pleasure. Twelve different puzzles, animals 2 s
and geometric forms to take apart and reassemble,
give a chance for all the family, young or old, to test
skill, patience and, best of all, to stimulate ability
to think and reason while having lots of fun. Order yours now.
Stock No. 70,205-W cireeines..$3.00 Postpaid
Rugged, Low-Priced
@i EXPERIMENTAL ELECTRO-MAGNET
b Hobbyists, instructors and industrial lab men will find
this well-built Electro-Magnet invaluable. Demonstrate
principles of electro-magnetism. Actually lifts 100 Ibs.
when powered by a single 1-4V flashlight battery.
Easily deactivated. Includes instructions for 6 experiments
—Ilifting power, magnetic flux and magnetomotive force, air gap, area of
contact, retentivity and field configuration. Unit includes magnet and yoke
assembly, battery holder, leads, clips and eyebolts. Steel core and yoke pre-
cision ground for max. flatness, About 2-145” dia. x 4-12” lg. Wgt. 2 Ibs.
Stock No. 60,435-W.. . ..... ... ..ccccevevvneee..nnnn .....$10.00 Postpaid
HOME WEATHER STATION
New “Weather Station” is highly sensitive to weather
changes. Consistently accurate thermometer to ==2%; : :
barometer accurate to +.25% and hygrometer to 5%, Foretells weather
changes from 12 to 24 hours in advance. Hygrometer calibrated in per-
cent relative humidity. Excellent for teaching weather phenomena and
meteorological hobby work. Mounted on handsome wood-grained wall
panel 1515” x 53%”. Meter cases heavily metalized—combines beauty and
protection. High precision, etched aluminum dials. Full instructions.

Stock No. 70,607-W.. ... R T, et iieeeeeraen $9.95 Postpaid
NOW! LEARN TO USE THE FANTASTIC TOOL OF TOMORROWI
Measure . . . Check . . . Solve . . . Study . . . Create with

,
MOIRE PATTERNS KIT
COST-CUTTING, TIME-SAVING, SUPER ACCURATE RESULTS
IN LIMITLESS APPLICATIONS
Get the jump on competition. Here’s a breakthrough in a new
technology. Completely simplified. Thousands of uses for researchers, prod-
uct designers, developers. Inexpensively measures one part in billion.
Measures diffraction pattern movement produced by lasers; diffusion of
molecules in solution or heat waves. Study liquid flow, stress lines, distor-
tion of metals. Obtain elastic moduli. Technically, moiré patterns are
predictable patterns created by superpositioning of one pattern over
another. Using elements which include equi-spaced linear, logarithmetic
and circular rulings, Dr. Gerald Oster, Brooklyn Polytechnic Inst., has
developed a complete new basic scientific tool. Kit contains 8 basic pat-
terns on both clear acetate in lantern slide size measuring 3%4” x 4”7 (.020”
thick) and white Kromekote 33%” x 414” (.012” thick); (1) Coarse grating, .
(2) 65-line grating, (3) Logarithmic scale grating, (4) Radial lines, 5-
degrees, (5) Equispaced circles, (6) Fresnel zone plate, (7) Sphere projec-
tion, (8) Cylinder projection; two pieces 314” x 4”7 150-dot screen on film;
20-mesh woven fiberglass screen 8” x 1012”; copy of Dr. Oster’s book,
“The Science of Moiré Patterns”—an authoritative introduction to the

fascinating world of moiré.
STOCK NO. 70,719-W........ teseititirettteecneseraaranseess.$8.50 Ppd.
STOCK NO. 60,464-W Same as above without book.............$6.50 Ppd.

M_OIRE PATTERN ACCESSORY KIT. For additional experiments. Con-
tains metallic balloon, calcite, two kinds of diffraction gratings, one-way

mirror foil, polarizing materials, Ronchi rulings, assortment of lenses.
STOCK NO. 60,487-W......c0vununnneneenneansnnnsn T X pd.

BARGAIN 3” ASTRONOMICAL TELESCOPE
% See the stars, moon, phases of Venus, planets close up!
60 to 180 power—famous Mt. Palomer Reflecting type.
Unusual Buy! Equipped with Equatorial mount; finder
telescope; hardwood tripod. Included FREE: “STAR
CHART”; 272-page  “HANDBOOK OF HEAVENS”;
“HOW TO USE YOUR TELESCOPE” book.
i Stock No. 85,050-W................. ...$29.95 Postpaid
44" Reflecting Telescope—up to 255 Power, all-metal pedestal mount.
Stock No. 85,105-W............ ..$79.50 F.O.B. Barrington, N.J.
NEW CLEANER AND SOLVENT DISPENSER :
Prevents Accidents, Stops Waste
Ideal for lens cleaning liquids, alcohol, acetone, nail polish
remover, etc. A cost-cutting convenience, quickly pays for
itself in time and material savings. Easy one-hand operation. *
Press down on stainless steel dish-top with applicator releases | »% :
precise liquid amount from 8-oz. polyethylene bottle. Air-tight =

check valve eliminates evaporation, reduces toxic fumes. 412” high x 2” 83
STOCK NO. 60,453-W.......... cieeeee....34.25 Pp

Order by stock No.—Check, M.O. or Open Account—Money-back
Guarantee. Minimum Order on Open Account—$10.

FREE! GIANT 148-PAGE CATALOG “‘W"
Completely new, enlarged edition. New items, categories, il- i
lustrations. 148 easy-to-read pages packed with 100’s of in- i
dustrial on-the-job helps . . . quality control aids. Many war ¢
surplus bargains. Imported instruments! Lenses, Prisms, Magni- |
fiers, Telescopes, Satellite Scopes, Microscopes, Binoculars, etc. 1
For industry, research labs, hobbyists, experimenters, Write for "
free Catalog “"W’’,

l EDMUND SCIENTIFIC CO., Barrington, N. J.
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Man, it'e COOL!

THERMOELECTRIC
IMMERSION COOLER

with associated DC Power Supply
This silent, all-solid-state,
Peltier thermal pump with no
moving parts is capable of
chilling small baths to 80 F°
below tap-water temperature.
Write for brochure and list
of stocked distributors:
WHIRLPOOL Laboratories
300 Broad Street
St. Joseph, Michigan 49085

Price and accuracy
That's what Roller-Smith balances best!

You can pay a lot more and get a little more accuracy. Or a little less and get a
lot less accuracy.

Only ROLLER-SMITH gives you precision torsion type micro and simimicro bal-
ances with an accuracy of ¥% of 1%—at prices as low as $290! There is a wide selec-
tion of ranges from 3 MG capacity to 150 gram capacity. Also there are 8 models
available in the LH series having a temperature immune accuracy of 1/10 of 1%
(prices slightly higher); surface tension balances; specific gravity balances; pre-
cision yarn balances; and custom designed balances. FREE! Write for new 16 page
full line catalog describing our accurate, economical and versatile instruments.

manufactured b
FPE Fediera.l Pacific Electric Company
50 Paris Street, Newark, N. J. 07101
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treatments on the phytoplankton popu-
lation and dissolved oxygen in Raritan
Bay. This latter work is done by the
Haskins Laboratories for the commis-
sion.

Cowherd mentioned the commis-
sion’s interest in the “harbor taste” of
fish from Raritan Bay. The commis-
sion, he said, has produced a taste sim-
ilar to this, within a week, by exposing
fish of the same species to one part
per million of a petroleum product.
He said the commission is requiring
waste treatment by industry to elim-
inate toxicity and taste problems. Cow-
herd was asked by Warren Litsky
(University of Massachusetts): “Why
bother with all this when we know it’s
oil that contaminates the Arthur Kill
and eventually the Bay?” Cowherd
replied that the contamination was
caused primarily by discharges from
chemical and petroleum industries. The
discussion elicited a further comment
by Litsky: “We know that the big pol-
lutant is oil. Everybody knows that.
Just stick your toe in the Arthur Kill,
and don’t light a match” (laughter).
It was asked whether ships discharging
bilges could be at fault. Cowherd said
they were partly at fault, “But we do
police the refineries and find they dis-
charge oil into the Arthur Kill, too.”
Ships, he added, are not easy to police.

John J. A. McLaughlin (Haskins
Laboratories, New York) presented
data from 1000 Raritan Bay samples
collected over a 5-month period. Ana-
lyzing these samples for phytoplankton
by the standard Sedgwick-Rafter meth-
od for concentration of such material
gave erroneous results; this sand-filtra-
tion technique recommended by the
American Public Health Association
failed to trap the dominant phytoplank-
ton, Nannochloris, a tiny alga. This or-
ganism grew to densities of 1,000,000
cells per milliliter during July and Au-
gust, and constituted 99 percent of the
population. This bloom persisted well
into October. Temperature drops in Oc-
tober and November caused massive
death of these organisms. The bloom of
this genus in Raritan Bay paralleled its
blooming in the duck excreta-enriched
Great South Bay of Long Island. The
organism was thought to have de-
stroyed the clam industry in that area.
McLaughlin stressed the cumulative ef-
fect on oxygen and carbon dioxide bal-
ances of massive phytoplankton death,
and pleaded for studying the phyto-
sociological aspects of the harbor eco-
system.

John Burke (St. Francis College,
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SERVO-CONTROLLED
INFUSION-WITHDRAWAL PUMPS

All syringe-type infusion-withdrawal pumps manu-
factured by Harvard Apparatus Co., Inc. are now avail-
able as servo-controlled pumps.

The basic design of a servo pump is identical to its
equivalent standard pump except that the usual motor
is replaced by a servo motor and is controlled by a
separate servo amplifier.

Designed for the greatest flexibility of operation, a
servo pump system can be run in any one of these
modes:

1. as an extremely accurate variable-speed infusion-

withdrawal pump;

2. as an automatic control system to maintain any
physiological system constant by causing the rate
of injection to be a function of an electrical signal;

3. as a nulled system to maintain a constant pressure
in a physiological system by either adding or sub-
tracting liquid.

The servo system is designed to accept standard Phil-
brick operational amplifiers to meet specific requirements.
PRICE LIST (all prices f.0.b. Dover, Mass.)

Harvard Apparatus Co. standard syringe-type pumps
now in use may be returned to the factory for servo
control modification at a cost of $250.00.

The cost of new pumps for servo control is the price
of the equivalent standard pump plus $250.00.

The cost of the servo control amplifier, which is re-
quired to run any Harvard Apparatus Co. servo pump,
is $1000.00.

Bulletin SCI and Catalog available on request

HARVARD APPARATUS CO., INC.

DOVER . MASSACHUSETTS - U.S.A. - 02030
(a non-profit organization)
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HIGH CAPACITY, HIGH G’s

Price? Standard. But, compare performance: 24 x 12 ml. @ 41,320
G. Maximum capacity: 6 x 250 ml. @ 26,000 x G in plastic bottle:
Temperature controlled to % 1°C at maximum speed. Continuous fio\
unit for up to 400% more efficiency. For large volumes. Write fo
Bulletin HR.

INTERNATIONAL @ EQUIPMENT CO

300 SECOND AVENUE  NEEDHAM HEIGHTS, MASS. 02194

0 CCAN AUTOMATIC RADIO-SAMPLE CHANGER
FOR LESS THAN $2700...

INCLUDING SCALER AND DETECTOR

Model SM-368
“Sample Master”

S

Sounds impossible, but it’s true.
And you get the same degree of
accuracy and versatility as the
high-priced models:

@ 25-sample capacity
e Printing timer built in

® “Manual” mode for counting
individual samples

@ Automatically rejects samples
whose activities are too low

SEND FOR FREE LITERATURE. (Bulletin SC-1)

Subsidiary of Baird-Atomic, Inc.
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Represented Nationally by Baird-Atomic Sales Offices
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RECORDING
VACUUM
BALANCES

are the nicest
balances in the World!

You can use them for:

* SORPTION,

surface area, pore size by B.E.T.

* THERMOGRAVIMETRY,

DTG, thermodensitometry

* MAGNETIC SUSCEPTIBILITY
by the Faraday Method

 SURFACE CHEMISTRY,

corrosion

» SPACE MATERIALS

to 10-'° torr

* CHROMATOGRAPHY,

gas, paper, column

* SURFACE TENSION

by ring or Wilhelmy methods
e THIN FILM MONITORING

e and just WEIGHING THINGS

with remarkable alacrity

WRITE FOR: Reprints
Application data
Brochures

instrument
company

15505 Minnesota Ave., Paramount, Calif., U.S.A.
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GCENGO
STOCKS
42 MODELS
OF OVENS FOR
IMMEDIATE
DELIVERY.
HERE IS
ONE OF THEM.

Cenco Series 16 Standard Laboratory ovens
$184.00 to $395.00

CENCO SERIES 16 DOUBLE WALL
OVENS handle such constant tem-
perature tasks as aging, baking, curing,
molding, batch processing, and glass-
ware drying.

These ovens offer features found
only in more expensive ovens: safety-
type heaters, uniform heat distribution
—gravity convection or forced draft,
and sensitive control to 200°C. Units
are fully insulated; are of finest con-
struction. Each has easy-to-read con-
trol panel, door-mounted record card
holder, and snap-action handle.

Three sizes, 14" x 134" x 14", 19" x
164" x 20", and 25" x 19%4” x 20", (inside
dimensions) are available with alumi-
num or lacquered steel interiors and
115- or 230-volt operation.

Write for complete information on
Series 16 ovens, or describe your
requirements and we'll send informa-
tion on the Cenco ovens that meet
them. (In addition to these ovens,
Cenco produces single wall, floor
model, reactor control, vacuum, and
cylindrical ovens.)

CENTRAL SCIENTIFIC
a division of Cenco Instruments Corporation
1724 Irving Park Road
Cenco

CEN-4.222

Chicago, lilinocis 60613

offices in principal cities
CENCO: YOUR CONVENIENT SINGLE

SOURCE FOR LABORATORY
INSTRUMENTATION AND SUPPLIES

b~k N

\_ #, High
B.T.U.
Capacity
at
Modest
Prices!

@ Refrigerated and Heated mechanically.
Has self-contained, 2-pump circulation
system for inside and outside circulation,

° l_l:tr()aﬁegsntwe Accuracy controlled to

® Versatile, Always Reliable and easy to
use as a bath or circulator.

® Interchangeable Solid State transistor-
ized electronic control panel.

® Shipped as Complete Units, entirely seif-
congamed_and ready to operate,

® Available in floor models and table mod-
els, all stainless steel.

Write for FREE Literature

—
%> AW scionne
\\)@ inc. FIC
_

P.0. BOX 649 . MARIETTA, OHIO
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Brooklyn), an oyster epicurean, made
many in the audience uneasy. The con-
centration by shellfish of phytoplank-
ton dinoflagellates, such as Gonyaulax
catenella and G. tamarensis, has led
to the death of some consumers of raw
clams or raw oysters. These flagellates
produce a potent neurotoxin concen-
trated by the filter-feeding shellfish.
Eating these shellfish may mean pa-
ralysis or death. Analysis of the two
toxins derived from laboratory cultures
indicates that they are quite similar
physiologically (paralysis leads to death
in mice), but chemical identifications
are still lacking.

The consensus of the symposium
was that understanding how pollution
affects the marine environment is ob-
tainable only by joint efforts of scieh-
tists who have widely diverse training,
and that the “standard” methods de-
veloped for other environments were
inadequate.

JouN J. A. MCLAUGHLIN
Haskins Laboratories, 305 East 43
Street, New York, New York

American Association of
Physical Anthropologists

The American Association of Physi-
cal Anthropologists held its 33rd annual
meeting in Mexico City 20-25 June.
Louis S. B. Leakey from Kenya de-
scribed and analyzed the fossil homi-
noid - remains called Zinjanthropus and
Homo habilis—the former with huge
teeth and jaws and the latter with dental
and other features that place it in the
genus Homo. Besides U.S., Canadian,
and Mexican scholars, James M. Tan-
ner and N. A. Barnicot from England,
José Pons and Miguel Fusté from Spain,
J. Tacoma from the Netherlands, Juan
Munizaga from Chile, and Hertha de
Villiers from South Africa also partici-
pated.

Much interest centered on Mexican
problems, especially James E. Ander-
son’s demonstration of human skulls up
to 87 centuries old from Tehuacan.
But, besides studies in Mexico, the pat-
tern of the tapestry of the “human
fabric” (as the species was described in
one presentation) was shown to repeat
itself in various parts of the world
by studies of American Indians, Ca-
nary Islanders, Melanesians, Southeast
Asians, East Africans, and others. This
worldwide view of the human species
belonging to a genus with a history mil-
lions of years deep influenced the clos-
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“LABORATORY
HOODS

S. BUCKMAN INC., WEEHAWKEN, . 1

A REFERENCE BOOK
THAT MONEY CAN'T BUY!

It's comprehensive! Here's the most complete reference on
fume hoods in print today. A 64-page catalog that describes and
illustrates front by-pass, top by-pass, ‘‘Airsavers”, special hoods
—picture frame, square post, multi-sash models. Also, you get
detailed information on'Blickman’s outstanding line of enclosures
for use in biological, radioisotope and similar fields of research!

You'll read about the phosphatizing process that makes
Blickman hood exteriors resistant to chemical attack and abra-
sion. And you'll learn about operation, location and proper use
of hoods in laboratories.

It's all in the Blickman Laboratory Hood Catalog. And you
can't buy it—it’s all FREE! Send the coupon today!

f,_._,_.,.m_._._._,..._.,...,,....._,;",;",_,.*,_«;._“,_,_,_,...

S. Blickman, Inc., Weehawken, N. J., Dept. AC

] Please send me the Blickman Laboratory Hood Catalog.
[1 Also send me the Blickman Laboratory Furniture Catalog.

Name
Title
Company.
Address
City State Zip.

S. BLICKMAN INC.|

6910 Gregory Ave., Weehawken, N. J.
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24,544 PETRI DISHES

IN
ONE
INCUBATOR

If you did have to load this many petri dishes (100x15 mm) in
one incubator, it could be done in National’s 32 cu. ft. model.
However, practically speaking, Model 3512 provides 30 sq. ft.
of shelf space; yet, requires floor space of but 3'x 2%’ Extra
shelves in addition to the six standard shelves are available, It
can be fitted with 21 separate student training sections. Since
shelves can be adjusted on movable brackets, work can easily be
increased or rearranged.

Smaller models, 3516 and 3518, offer the same economical
work area—floor space ratio. Models for use with CO, tensions
are also available.

These incubators have been specifically designed for use by
schools and public health bureaus and may be placed side by side
for convenience and economy.

A well balanced mechanical convection produces even heat
by distributing preheated air throughout the entire work space.
Temperatures are maintained within one degree over a range
of ambient to 65°C.

Contact your Nationual Dealer
or National Appliance Co.

3516
3512

IMaa
w NATIONAL APPLIANCE COMPANY

Eastern Office: Western Office:
P. 0. Box 3102 P 0. Box 6408
gy Stamford, Conn. 06905 Portland, Ore. 97223

ing round-table discussion on the direc-
tion of developments in the science. In
this broad perspective physical anthro-
pology was seen as the study of the
gamut of human variability.

At the meetings, the National Insti-
tute of Anthropology and the National
University first issued two volumes,
Physical Anthropology 1953—-1961 and
Yearbook of Physical Anthropology—
1962. These are volumes 9 and 10 of
the Yearbook series formerly published
by the Wenner-Gren Foundation for
Anthropological Research. These and
future issues may be secured from the
Instituto de Antropologia e Historia,
Cérdoba 45, Mexico 7, D.F. ($4.50
per volume).

GABRIEL W. LASKER
Wayne State University,
Detroit, Michigan 48207

Forthcoming Events

October

16-24. American Soc. of Clinical Path-
ologists, annual, Bal Harbor, Fla. (ASCP,
445 N. Lake Shore Dr., Chicago, Ill.)

17-18. Society for Psychophysiological
Research, 4th annual, Washington, D.C.
(L. A. Gustafson, SPR, 74 Fenwood Rd.,
Boston, Mass. 02115)

17-20. College of American Patholo-
gists, Bal Harbor, Fla. (E. E. Simard,
Box 136, Salinas, Calif.)

18-21. Association of Military Surgeons
of the U.S., Washington, D.C. (Brig. Gen.
F. E. Wilson, Suite 132, 1500 Massachu-
setts Ave., NW, Washington, D.C. 20005)

18-22. Metallurgical Soc., fall meeting,
Philadelphia, Pa. (D. A. Parks, Inst. of
Metals Div., Metallurgical Soc. of AIME,
345 E. 47 St., New York, N.Y. 10017)

18-23. American Acad. of Ophthal-
mology and Otolaryngology, Chicago, Ill.
(W. L. Benedict, 15 Second St., SW,
Rochester, Minn. 55901)

18-24. Dental Education, 2nd Latin
American seminar, Mexico City. (D. Res-
trepo, Pan American Sanitary Bureau,
1501 New Hampshire Ave., NW, Wash-
ington, D.C. 20036)

19-20. Unconventional Inertial Sensors,
symp. (secret), Farmingdale, N.Y. (R. E.
McIntyre, RMG-8, Bureau of Naval
Weapons, Washington 25, D.C.)

19-21. Mechanisms, conf., American
Soc. of Mechanical Engineers, Lafayette,
Ind. (T. P. Goodman, Technological Inst.,
Northwestern Univ., Evanston, Ill.)

19-21, Academy of Psychosomatic
Medicine, New York, N.Y. (R. N. Ruther-
ford, 200 Broadway, Seattle, Wash.)

19-21. Technical Assoc. of the Pulp
and Paper Industry, plastics-paper conf.,
Washington, D.C. (TAPPI, 360 Lexing-
ton Ave., New York 10017)

19-22. Association of Official Agricul-
tural Chemists, 78th annual, Washington,
D.C. (L. G. Ensminger, AOAC, Box 540,
Benjamin Franklin Station, Washington,
D.C. 20044)
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19-23. American Soc. of Civil Engi-
neers, New York, N.Y. (W. H. Wisely,
ASCE, 345 E. 47 St.,, New York, N.Y.)

19-23. American Soc. for Metals, Phila-
delphia, Pa. (A. R. Putnam, ASM, Metals
Park, Ohio)

19-23. Radiochemical Methods of Anal-
ysis, symp., Salzburg, Austria. (Intern.
Atomic Energy Agency, 11 Karntnerring,
Vienna 1, Austria)

20-30. Nov. UNESCO, 13th session,
general conf., Paris, France. (UNESCO,
Place de Fontenoy, Paris 7°)

21. Animal Nautrition Research Coun-
cil, annual, Washington, D.C. (K. Maddy,
Agricultural Chemicals Div., Monsanto
Chemical Co., 800 N. Lindbergh Blvd., St.
Louis 66, Mo.)

21-22. American Heart Assoc., Council
on Arteriosclerosis, annual, Atlantic City,
NJ. (D. M. Smith, AHA, 44 E. 23 St.,
New York, N.Y. 10010)

21-22. Industrial Hygiene Foundation,
annual, Pittsburgh, Pa. (R. T. P. deTre-
ville, THF, 4400 Fifth Ave., Pittsburgh
15213)

21-23. Aerospace and Navigational
Electronics, 11th East Coast conf., Balti-
more, Md. (M. Hastings, Mail No. 1281
A, Baltimore Space and Defense Center,
Westinghouse Electric Corp., P.O. Box
1693, Baltimore 21203)

21-23. Pain, intern. symp., Detroit,
Mich. (R. S. Knighton, 2799 W. Grand
Blvd., Detroit)

21-23. Spectroscopy, Instrumentation
and Chemistry, 3rd Pacific meeting, San
Francisco, Calif. (J. G. Conway, Law-
rence Radiation Laboratory, Univ. of
California, Berkeley 4)

21-24. Acoustical Soc. of America,
68th, Austin, Tex. (W. Waterfall, ASA,
335 E. 45 St.,, New York, N.Y. 10017)

21-25. Cybernetics, 4th intern. congr.,
Namur, Belgium. (Intern. Assoc. for Cy-
bernetics, 13 rue Basse-Marcelle, Namur)

22-23. New Mexico Acad. of Science,
Albuquerque. (K. S. Bergstresser, 739 42
St., Los Alamos, N.M.)

23-24. Kentucky Acad. of Science,
Morehead. (G. Levey, College Box 2325,
Berea, Ky.)

23-24. American Physical Soc., Chi-
cago, Ill. (R. G. Sachs, Argonne National
Laboratory, Argonne, Ill. 60440)

23-25. Association of Clinical Scientists,
Washington, D.C. (R. P. MacFate, 300 N.
State St., No. 5422, Chicago, Ill. 60610)

23-25. Experimental Gerontology,
symp., Basel, Switzerland. (Prof. Verzar,
Inst. de Gerontologie Experimentale, Non-
nenweg 7, Basel, Switzerland)

24-29. American Acad. of Pediatrics,
annual, New York, N.Y. (AAP, 1801
Hinman Ave., Evanston, Il1.)

25-31. American Soc. for Horticultural
Science, Caribbean Region, 12th annual,
Maracay, Venezuela. (E. H. Casseres,
Londres 40, México 6, D.F.)

26-27. American Inst. of Aeronautics
and Astronautics/Canadian Aeronautics
and Space Inst., joint meeting, Ottawa,
Ont., Canada. (P. J. Burr, ATAA, 1290
Sixth Ave., New York, N.Y. 10019)

26-27. Combustion Inst., western states
section, fall meeting, Univ. of Utah, Salt
Lake City. (Secretary, CI, 16902 Bollinger
Dr., Pacific Palisades, Calif. 90272)
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hesearch Gas News:

FROM MATHESON
o————‘—o—*-————c
New! Higher Specifications!

Actual analysis proves Matheson offers the best Minimum Specifications
on those gases classified as Research Grade and listed below.

by Vol.

99.9995
Carbon Dioxide 99.995
Carbon Monoxide 99.8
Chlorine 99.965
Helium 99.9995
Hydrogen 99.9995
Krypton 99.995
Neon 99.995
Nitrogen 99.999

Matheson’s prices for these 11 gases are now the lowest
in the industry. Prices include gas and cylinders. Write for
new Research Grade Gas Price List.

- ¢ —
NEW! CYLINDERS AT NO EXTRA COST

Lightweight Throwaway Cylinders?? No! No! Matheson uses I.C.C.
approved high pressure cylinders. More steel, more strength. Priced so
low you don’t have to return them. If you should wish to return them,
we’ll pay you $3.50 per cylinder.

No Deposit! IWNo Demurrage!

on Research Grade gas cylinders

NEW GAS ADDED

Chlorine has been added to our list of Research Grade Gases

MA-I-“ ES“N P.0. Box 85, E. Rutherford, N.J. Plants in

Forest Park, Ga., Joliet, IIi., La Porte, Texas, Newark, Calif.
Matheson of Canada, Whitby, Ontario

MAIL THIS COUPON
For New Research
Grade Gas Price List
Matheson P.O.Box 8§ 5

E. Ruthertord, N. J. (U7, N

City, State, Zip

e
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...Ready to go to
work for you

Now, as an additional
service, Kewaunee

is STOCKING a wide
range of Fume Hoods in
both the AIRFLOW
SUPREME and the IM-
PROVED CONVEN-
TIONAL designs. These
fume hoods are available
for immediate delivery
in 4’-0", 5’-0", 6’-0"

and 8'-0" lengths. Send for
the new 6 page brochure
which details these
Fume Hoods and also
Blowers, Filters and
Filter Housing.

HEWAUNEE MFG. CO.+ ADRIAN, MICH,

S$013 SOUTH CENTER STREET
292

Model KP15

*TRANSDUCER
KIT

features

RANGES OF

*1, £5, £25, £100
and *£500 psi, Gage
or Differential

¢ Provides multirange capability
with interchangeable diaphragms...
cuts inventory costs.

* 1% Reading Accuracy, 1—500 psi.

* Accepts corrosive liquids and gases,
both sides.

¢ Withstands Overpressure of 200 psi or
200% of range, whichever is greater...
2,000 psi max. line pressure.

engineering company
13035 Saticoy St. North Hollywood, Californio
TRiangle 7-0727

| SRS

TRANSDUCER
INDICATOR

features

* Analog and digital readout
capabilities.

* 1% Accuracy tavt band
meter.

* =10 VDC full scale iso-
lated output.

* Dynamic response 0-1000
cps.

PACE Model CD25 provides a direct reading
measurement system when operated with PACE
Variable Reluctance Transducers. Standard
models operate on 115 VAC, 60 cps at 1 watt;
self-contained battery power models available.
Reading appears as a deflection on the meter or
as a 3 digit dial setting using meter as null
detector. Write for complete PACE catalog.

engineering company
13035 Saticoy St. North Hollywood, California
TRiangle 7-0727

Measures Temperatures from
—100° to 500°C to an Accuracy
of =0.75° traceable to NBS.

Model 212 is a compact, battery oper-
ated solid state instrument employing a
miniature platinum resistance element.
Temperature changes in liquid or gas
are indicated instantly (within 0.5
sec.); surface temperatures can be meas-
ured using an aluminum block where
heat source is sufficient. A zener refer-
enced regulator assures constant cur-
rent to the bridge circuit,

The probe consists of a 5-ft cable hav-
ing four equal length silver clad con-
ductors arranged to cancel lead temp.
effects, insulated with Pyrex glass and
terminated with gold plated contacts.
The cable can be placed in same temper-
ature as the sensing tip. The element is
at the end of the 0.1” diam x 2” tip for
high resolution measurements.

Unit is enclosed in a handsome vinyl
covered aluminum case 10” x 615" x
315" equipped with carrying handle
and protective housing for probe.
Weight is 5 lbs. Price $530. complete.

Complete technical details on the Model 212 as
well as applications information on Tempera-
ture Measurement techniques are available on
request from Radio Frequency Laboratories, Inc.

Boonton,
New Jersey

EST. 1922 TEL. 201-334-3100
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26-28. Antimicrobial Agents and Chem-
otherapy, 4th conf., American Soc. for
Microbiology, New York, N.Y. (ASM, 115
Huron View Blvd., Ann Arbor, Mich.)

26-28. Chemical Inst. of Canada, 14th
Chemical Engineering meeting, Hamilton,
Ont. (CIC, 48 Rideau St., Ottawa 2)

26-28. Society of Rheology, 35th an-
nual, Pittsburgh, Pa. (H. Markovitz, Mellon
Institute, 4400 Fifth Ave., Pittsburgh 13)

26-14. Pan American Standards Com-
mittee, textiles seminar, Lima, Peru.
(American Standards Assoc., 810 18th St.,
NW, Washington, D.C.)

27. Oak Ridge Inst. of Nuclear Studies,
Oak Ridge, Tenn. (W. G. Pollard, Box
117, Oak Ridge)

27-29. Joint Computer Conf., San Fran-
cisco, Calif. (R. I. Tanaka, ¢/o Lockheed
Missiles and Space Co., 3251 Hanover St.,
Palo Alto, Calif.)

28-30. Society of Experimental Stress
Analysis, annual, Cleveland, Ohio. (B. E.
Rossi, 21 Bridge Square, Westport, Conn.)

28-30. Inertial Guidance Test, 2nd
symp., Holloman Air Force Base, N.M.
(F. P. Ray, Holloman AFB).

28-30. Nuclear Science. 1Ith symp..
Philadelphia, Pa. (U.S. Office of Aero-
space Research, 4th and Independence
Ave., SW, Washington, D.C.)

28-30. Rock Mechanics. 6th symp.,
Rolla, Mo. (C. Christianson, Dept. of
Mining Engineering, School of Mines and
Metallurgy, Univ of Missouri, Rolla)

28-30. Southeastern Library Assoc.. 21st
biennial conf., Norfolk, Va. (E. F. Jesse,
c/o Armed Forces Staff College Library,
Norfolk)

29-30. Computation for Cardiovascular
Research, New York, N.Y. (L. D. Cady,
New York Acad. of Sciences, 2 East 63
St., New York, N.Y.)

29-31. American Soc. for Aesthetics,
Chicago, Ill. (J. R. Johnson, Cleveland
Museum of Art, Cleveland 6, Ohio)

29-31. Electron Devices, Inst. of Elec-
trical and Electronics Engineers, Wash-
ington, D.C. (M. Mass, Hewlett-Packard
Co., 1501 Page Mill Rd.,, Palo Alto,
Calif.)

29-31. Gerontological Soc., 7th annual,
Minneapolis, Minn. (GS, 660 South Eu-
clid, St. Louis, Mo. 63110)

29-31. Indiana Acad. of Science. Indi-
anapolis. (C. F. Dineen, Biology Dept., St.
Mary’s College, Notre Dame, Ind.)

29-31. Society of Photographic Scientists
and Engineers, annual symp., Washington,
D.C. (W. S. Dempsey, FMA, Inc., 4925
Fairmont Ave., Washington, D.C.)

29-31. Society for the Scientific Study
of Religion, Washington, D.C. (S. Z.
Klausner, SSSR. 1424 16th St., NW,
Washington, D.C.)

30-/. Meteoritical Soc., 27th meeting,
Arizona State Univ.,, Tempe. (C. B.
Moore, Dept. of Geochemistry, Arizona
State Univ., Tempe)

November

1-7. Plant Scientists of Latin America,
6th meeting, Lima, Peru. (M. Paulette,
Universidad Agraria, Apartado 456, Lima)

2-4. Society of Engineering Science,
2nd technical meeting, Michigan State
Univ., East Lansing. (A. C. Eringen,

9 OCTOBER 1964

AN INVESTMENT IN QUALITY
CARY Model 15 UV-Vis Spectrophotometer

For details on the Model 15, send for Data File E403-104.

Technical personnel are a large investment. Model 15's ad-
vanced design prevents their capabilities being instrument-
limited, m Reliability is an investment. Model 15's quality
and craftsmanship minimize expensive down-time. m Versa-
tility is an investment. Model 15 has ten different accessories
which mount in seconds into spacious sample compartment
(624"x5%"x5%4") to offer ready adaptability to a wide range of

problems. m Performance is an investment. Model 15's pre-
cision and repeatability meet tomorrow's needs as well as
satisfying those of today. m Make an investment in quality
with a CARY 15, Priced under $12,000.

APPLIED PHYSICS CORPORATION

2724 SOUTH PECK ROAD * MONROVIA, CALIFORNIA
INSTRUMENTS
Raman|UV/]IR Recording Spectrophotometers * Vibrating Reed Electrometers



STERILE OR CONTAMINATED?

TSI TAPE
identifies the condition!

Protect  laboratory personnel from Before Autoclaving

contamination and assure STERILE
glassware for each test by following
this simple procedure:

1. Place all glassware in basket
marked with TSI Tape.

2. After glassware has been auto-
claved for 15 minutes at 250° F.,

TSI Tape will show a color change ST TeRILE

indicating “STERILE.” . STR'L L1115

3. Following use, and before dis-
posing of dangerous material, place
glasswarc in basket marked with a
new tape and autoclave. After Autoclaving

TSI is the only tape which shows a color change after 15 minutes in the
autoclave at 250° F. TSI Tape leaves no sticky residue when removed.

See your laboratory or hospital supplier for
TS| (Time Sterile Indicator) Tape.

SUU sy ceino For samples and complete description write to:

!ﬂ’[ls PROFESSIONAL TAPE CO., INC.
— 365-L Burlington Avenue . Riverside, Hlinois 60546

'Electrothermal
ARMOURED
HEATERS

Exceptionally well-adapted to
NUCLEAR RESEARCH
TECHNIQUES

Meets the need for an electric heat-
ing cable to operate under more se-
vere conditions than tapes and for
use at temperatures of 800°C. Sup-
plied in standard dimensions shown
and in lengths to svit individual re-
quirements. For operation on power
supply from 12 to 250 volts, A.C. or

b.C. Cat. Ng. Terzp. Length | Diam ! Vel W p

. $6511 ° Feet Ins. olts atts rice
The Electrothermal Armoured Heater is ittt S B it Y UL ol ekl |
constructed of a mineral core and in- H 800 3 5/16 | 115 300 | 44.90
sulated according to temperature range. | 800 3 5/16 | 230 300 | 44.90
Resistance alloy is moulded in wire form J 800 ] 5/16 | 115 600 | 64.60
beneath insulation covering and then en- K 800 é 5/16 | 230 600 | 64.60
closed in a braided nickel alloy sheath. L 800 10 5/16 | 115 | 1000 | 93.75
Nickel alloy input terminals insulated with M 800 10 5/16 | 230 1000 | 93.75
ceramic for trouble-free operation at max- N 800 16 5/16 110 2500 1138.60
imum temperature. Braiding combines (o} 800 20 5/16 | 115 2000 (148.00
flexibility ~with excellent mechanical P 800 20 5/16 | 230 | 2000 1148.00
strength, to withstand handling and Q 800 20 5/16 | 110 | 3700 [164.00
abrasion without injuring the heating ele- R 800 24 5/16 | 110 5000 [189.00

ment. ldeal where a high rate of heat

transfer is required. May be applied di- TEMPERATURE INDICATING EQUIPMENT
rectly to metal vessels or pipes and may

be lagged or close-coiled. Cat. No. Description Price
* Successfully applied to METAL PIPES, 584850 P})"romefer o|-12000 C-2192° F $69.5g
CATALYST TUBES, METAL REACTION, 584851 | Thermocouple . 11.5
VESSELS, ETC. 584852 |Compensating lead 48 in. (122 ecm.) 11.55

- )
N TANDARD ACIENTIFIC

SUPPLY CORP.

808 BROADWAY 601 RODIER DRIVE, 332 HARBOR WAY
NEW YORK, N.Y. 10003 GLENDALE CALIF. 81201 S0. SAN FRANCISCO, CALIF. 94080
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School of Aeronautical and Engineering
Sciences, Purdue Univ.,, West Lafayette,
Ind. 47907)

2—-6. United Nations, Drug Supervisory
Body, 62nd session, Geneva, Switzerland.
(UN, Palais des Nations, Geneva)

2-9. Natural Gas in Production of
Petrochemicals, seminar, Teheran. (U.N.
Economic Commission for Asia and the
Far East, Sala Santitham, Rajadamnern
Av., Bangkok, Thailand)

3-5. Liquification in Mine Chambers,
conf., Ostrava, Czechoslovakia. (Mrs. E.
Vergeinerova, Czechoslovak Scientific and
Technical Soc., Siroka 5, Prague 1)

4-6. Diffraction, 22nd Pittsburgh conf.,
Pittsburgh, Pa. (W. M. Biagas, Pittsburgh
Diffraction Conf., Crucible Steel Co.,
P.O. Box 7257, Pittsburgh 15213)

4-6. Design of Experiments, 10th conf.,
(by invitation only), Washington, D.C. (F.
G. Dressel, Army Research Office-Durham,
Box CM, Duke Station, Durham, N.C.)

4-6. Northeast Electronics Research
and Engineering meeting (NEREM), Bos-
ton, Mass. (J. E. Storer, Inst. of Electrical
and Electronics Engineers, 313 Washington
St., Newton 58, Mass.)

4-6. Manned Space Flight, 3rd, Ameri-
can Inst. of Aeronautics and Astronautics,
NASA Manned Spacecraft Center, Hous-
ton, Tex. (AIAA, 141 E. 44 St., New
York 17)

4-7. American Physical Soc., Plasma
Physics Div., New York, N.Y. (S. J. Buchs-
baum, Bell Telephone Laboratories, Mur-
ray Hill, N.J.)

4-7. American Soc. of Trovnical Medi-
cine and Hygiene, New York, N.Y. (G. M.
Jeffrey, Box 295, Kensington, Md.)

4-7. French Soc. of Orthopedics and
Tranmatology, 39th congr., Paris. (Secre-
tariat, Pavillon Ollier, Hopital Cochin,
27, rue du Faubourg Saint-Jacques, Paris
14°)

5-6. U.S. Army Materiel Command,
Inst. of Environmental Sciences, joint
meeting, Aberdeen Proving Ground, Md.
(A. Armstrong, 104 Bliss ILane, Glen
Burnie, Md.)

5-7. Nutrition Hygiene Conf., Brno,
Czechoslovakia. (K. Halacka, Hygiene
Section, Czechoslovak Medical Soc.,
Sokolska 31, Prague 2)

6—7. Biochemistry, 7th annual West
Central States conf., State Univ. of lowa,
Towa City. (G. F. Lata, Dept. of Bio-
chemistry, State Univ. of Towa, Iowa City)

6-7. Experimental Methodology and
Applied Immunology in Allergy Research,
symp., Erfurt, East Germany. (H. D. Faul-
haber, Gesellschaft fiir Experimentelle
Medizin der D.D.R., Littenstr. 78, Berlin
C.2, East Germany)

6-7. Central Soc. for Clinical Research,
Chicago, Ill. (J. F. Hammarsten, Ancker
Hospital, St. Paul 1, Minn.)

7. International Acad. of Oral Path-
ology, 2nd conf., San Francisco, Calif.
(J. L. Bernier, Dental School, George-
town Univ., Washington, D.C. 20007)

7—14. International Dental Federation,
52nd meeting, San Francisco, Calif. (G.
H. Leatherman, 35 Devonshire Pl, Lon-
don, W.1)

8~14. Switching Circuit Theory and
Logical Design, 5th annual symp., Prince-
ton Univ., Princeton, N.J. (T. H. Crowley,
Bell Telephone Laboratories, Murray Hill,
N.J)
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RODENT
RESPIRATOR

Model 680

This new positive pressure pump is designed for use
with small rodents, such as mice, rats, hamsters, ectc.,
where small stroke volumes at fast vates are nceded.
Room air or non-explosive gas mixtures are drawn into
the cylinder and then delivered under pressure to the
animal through a three-way valve. The valve changes
at the end of the inspiratory stroke and the elasticity of
the lungs produces cxpiration. Exhausted air can be
collected or recycled. Independent controls allow both
rate and volume to be changed while the pump is in
operation. The cylinder is completely emptied at the
end of each stroke regardless of stroke volume. The bar-
rel of a B-D syringe is used as the cylinder, allowing
precise visual determination of the stroke volume. A
choice of 10 cc. or 20 cc. syringe barrels is available.
Pistons and barrels may be exchanged in the laboratory
with ease.

SPECIFICATIONS

Rate: continuously variable from 30-200 strokes/min.

Volume: 10 cc. barrel—adjustable from 0.2 to 5 cc.

Volume: 20 cc. barrel—adjustable from 0.5 to 10 cc.

Size: 12" x 6”7 x 8” Weight: 15 pounds
Model 680...... .. .$250.00—f.0.b. Dover, Mass.

Bulletin 680 and Catalog available on request

HARVARD APPARATUS CO., INC.
DOVER + MASSACHUSETTS . U.S.A. » 02030
(a non-profit organization)

®
precision laboratory welghts

e e

JUST PUBLISHED!

NEW CATALOG OF TROEMNER WEIGHTS

Completely revised. Packed with helpful infor-
mation on laboratory and commercial weights,
weight calibration, and Troemner sets in every
classification and system. For a copy, write or cail

Henry TROEMNER, Inc.

6829 Greenway Ave., Philadelphia, Pa. 19142
Phone (215) 724-0800

Electrophoretically Purified

eoxyribonuclease I

(Beef Pancreas)

Free of Ribonuclease

Schematic showing the

electrophoretic separation of

RNase from 1x crystallized

DNase in 0.02 M ammonium

acetate, pH 5.2

RNase

/]

Q)
Fractions

Vial containing 5 mg lyophilized in 0.02 M glycine. $ 1 5.00
"% Worthington Biochemical Corporation rreeroio 1, new sersev

g ﬂuxmm
worthis
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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 » Polarization Interferom-
etry e Cinephotomicrography and
Time Lapse System e Four alter-
nate Light Sources e Components
for research in metallography &
Polarized Light ¢ Photomicrog-
raphy with 35 mm. and Polaroid
Land Cameras

ackKer

Request literature or demonstration

William J. Hacker & Co., Inc.
Box 646, W. Caldwell, N. J., (201) 226-8450

Atmospheric Radiation

Volume I: Theoretic Basis

By RIcHARD Goopy. An authoritative
analysis, by the Director of Harvard’s
Blue Hill Observatory, of solar-energy in-
teraction with planetary atmosphere. The
author treats, deductively, radiative trans-
fer, extinction coefficients, absorption and
scattering, and atmospheres in radiative
equilibrium. Extensive appendices. Oxford
Monographs on Meteorology.

125 text-figures. $12.00

The Theory of

Dielectric Breakdown

of Solids

By J. J. O'DwyER. While thermal break-
down theory is well understood in the
main, the nature of purely electric proc-
esses remains obscure. The author ex-
amines carefully the several theories of
electric instability for soundness of prin-
ciple and in relation to experiment. Part I
introduces concepts essential to theoretical
models, and Part II discusses the actual
physical properties of the dielectric.
Monographs on the Physics and Chemistry
of Materials. 40 text-figures. $4.80

Theories of
Nuclear Fission

By LAWRENCE WILETS. Bringing into focus
the foundations, assumptions, weaknesses,
and failures of the current models of the
fission process, this book covers the classic
drop, adiabatic, non-adiabatic, and statis-
tical models. The author discusses reaction
widths, and outlines future avenues of
research. Oxford Library of the Physical
Sciences. 43 text-figures. $2.90

Numerical Problems
in Advanced Physical
Chemistry

Second Edition

By J. H. WOLFENDEN, R. E. RICHARDS, and
E. E. RicHARDs. Fifty new problems have
been added to this valuable workbook,
which bridges the gap between the funda-
mental principles of physical chemistry
and actual relevant experiments. Many
problems have been rewritten in terms of
present perspectives. Includes both simple
and advanced exercises. $4.80

Oxford University Press
New York

NOW....
INSTANT'

FLUORS !
LIQUIFLUOR

(PPO-POPOP CONCENTRATE)

WILL SAVE
YOU HOURS
OF MIXING
TIME!

New LIQUIFLUOR* is an ex-
clusive development of Pilot
Chemicals—a pre-mixed liquid
concentrate of PPO and
POPOP in specially purified
toluene which will save you
hours of mixing time in the
laboratory . . . and greatly re-
duce the chance for error.

No more time-consuming la-
boratory weighing and stirring.
No more waiting for ingredi-
ents to dissolve. All you do is
pour LIQUIFLUOR* into the
solvent.

Independent laboratory tests
show counting efficiencies
identical with old ‘weigh and
stir' method.

ADVANTAGES:

. Saves time — just mix — no waiting.
Less chance for error in compounding.

. Flexible — can be used with any liquid
scintillator system containing toluene.

. Contents: a 25x concentrate. 1 liter
enntains 100 gums PPO and 1.25 grams

POP in sp.oial purified toluene.
. g&lnbio in 1 liter and 500 milliliter

FOR GOMPI.ETE INFORMATION,

uost on your letter-head will bring
you ree sample.

CHEMICALS, INC.

n PLEALANT O1 . WATERTUWN 720 HIALS
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9-11. Flexural Mechanics of Reinforced
Concrete, intern. symp., Miami, Fla. (H.
A. Sawyer, Dept. of Civil Engineering,
Univ. of Florida, Gainesville)

9-12. American Dental Assoc., San
Francisco, Calif. (H. Hillenbrand, 222 E.
Superior St., Chicago, Ill.)

9-13. Institute of Neurosurgery, 25th
anniversary, Santiago, Chile. (C. Villavi-
cencio, Casilla 70-D, Santiago)

9-13. Mathematical Education, seminar
Dalat, South Vietnam. (Assoc. of South-
east Asian Insts. of Higher Learning, Rat-
asastra Bldg., Chulalongkorn Univ., Race
Course Rd., Bangkok, Thailand)

10. American College of Dentists, San
Francisco, Calif. (O. W. Brandhorst, 4236
Lindell Blvd., St. Louis, Mo.)

10-11. Quality Control, seminar, Cleve-
land, Ohio. (R. C. Schultz, Ameriean Soc.
of Tool and Manufacturing Engineers,
10700 Puritan Ave., Detroit 38, Mich.)

11-12. Use of Plastics in Machine Con-
struction, conf., Hungary. (Hungarian Soc.
of Mechanical Engineers, Szabadsag ter
17, Budapest 5) :

11-13, Eastern Analytical symp., New
York, N.Y. (M. Margoshes, Room 3,
Chemistry Bldg., Natl. Bureau of Stan-
dards, Washington, D.C. 20234)

11-13. American Soc. for Cell Biology,
Cleveland, Ohio. (D. E. Green, Inst. for
Enzyme Research, 1710 University Ave.,
Madison 6, Wis.)

11-13. American Concrete Inst., fall
meeting, Miami, Fla. (W. T. Eefting,
3332 Pan American Dr., Miami, Fla.
139733)

11-14. American Acad. of Neurological
Surgery, Miami, Fla. (E. W. Davis, 806
S.W. Broadway, Portland, Ore.)

11-14. Models for the Perception of
Speech and Visual Forms, symp., Boston,
Mass. (Symp. Committee, Data Sciences
Laboratory, Air Force Cambridge Re-
search Laboratory, Bedford, Mass. 01731)

12-13. American Soc. of Cytology, 12th
annual, Pittsburgh, Pa. (W. R. Lang,
1012 Walnut St., Philadelphia, Pa. 19107)

12-13. Nerve as a Tissue, conf., Lan-
kenau Hospital, Philadelphia, Pa. (K. Ro-
dahl, Lankenau Hospital, Philadelphia 51)

13-15. Association of Clinical Scientists,
26th meeting, Washington, D.C. (R. P.
MacFate, 300 N. State St., No. 5322,
Chicago, Il1l. 60610)

14-19. American Acad. of Ophthalmol-
ogy and Otolaryngology, Chicago, Ill.
(W. L. Benedict, 15 Second St., S.W.,
Rochester, Minn. 55901)

14-21. Pan American Medical Women’s
Alliance, 9th congr., Los Angeles, Calif.
(E. M. Hohl, 1234 N. Vermont Ave., Hol-
lywood, Calif.)

15-17. Water in the Arid Zones of the
Old World, symp., Halle an der Saale, East
Germany. (Deutsche Akademie der Natur-
forscher Leopoldina, August-Bebel Str. 50
a, Halle an der Saale)

15-19. American Soc. of Agronomy,
Crop Science Soc. of America, Soil Sci-
ence Soc. of America, annual, Kansas
City, Mo. (L. A. Richards, American Soc.
of Agronomy, 677 S. Segoe Rd., Madison
11, Wis.)

15-19. Society of Exploration Geo-
physicists, Los Angeles, Calif. (C. G. Fer-
ris, E. V. McCollum & Co., 515 Thomp-
son Bldg., Tulsa, Okla.)
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YOUR CUSTOMIZED GC SYSTEM

As you like it...As you need it

RIGHT OFF WILL'S SHELVES!

DUAL COLUMN

BASIC OVEN

TEMPERATURE
CONTROLS

Manual Automatic
(trajectory) Programming

DETECTORS

Dual Hydrogen Electron

Flame 10I‘Iizat30n Capture

Thermal
Conductivity | | Electrometer Thermal Argon
Power Supply Conductivity Triode

FLOW
CONTROLS

Dual Flame
Dual Flow Flow Control
Controllers

SAMPLING

ACCESSORIES Pressurized Liquid
Micro Snap Sampler

Hietis L Micro Solids Injector
Pressure

Gas Sampling Bomb Adapter Nipple . Pyrolyzer Probe
Valve «(Glass Inlet Kit

Let the Will man help you pick what you need from our shelves. He's
backed by our technical staff and factory trained
service people. Ask for the full story.

Scientific, Inc.

and subsidiaries

Rochester 3, N.Y. * New York 52, N.Y. * So. Charleston 8, W. Va.
Atlanta 25, Ga. * Baltimore 24, Md. * Buffalo 5, N.Y. * Cambridge 39, Mass.
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INSTRUMENTS

ey

MATERIAL TESTING

i ,;u,;,hl..;ﬁﬂj

FLAMMABILITY DEFLECTION

PERMEABILITY

CHECK CSI’S

Standard Units or their
Custom Instrumentation
Facilities
Write for our Catalog
or Custom Brochure

CUSTOM SCIENTIFIC INSTRUMENTS, inc.

541 Devon St.

MANIPULATOR HARDNESS

Kearny, N.J.

<

DRY ICE CABINET

UNBREAKABLE POLYOLEFIN

Worth
writing
for

ADM-40, “Techniques for
Microbiological Analysis”
includes procedures for
using Millipore filters in
the analysis of aerosols,
clinical fluids, beer, soft

STOPCOCK

Typical of Pioneer high quality in
design and proper selection of ma-
terials . . . this polyolefin stopcock
will not freeze or stick, dispensing
with the need for lubricant. The
N . 3mm bore throughout permits a
d"“ks' fuels, hydra""c closely controlled flow. The tapered
fluids, cutting oils, sur- pin holds plug securely in place so
faces and utensils. To get | | it cannot become accidentally
a copy of this manual, | loosened.

write to

Millipore
FILTER CORPORATION
145 Ashby Rd., Bedford, Mass.

L Miltipore® filters are collulose
| plastic porous membranes made in
il twelve pore-size grades from 8
L microns down to 10 millimicrons. In
microfiltration of analysis, all matter
larger than the filter pore size is
screened from fuids and retained
* on the filter surface.

Available through
your laboratory
M supply house . . .
A please request our
new fingertip file
catalogue No. 647.

PIONEER

PIONEER PLASTICS, INC,
Dept. 5§, P. 0. Box 8Q66
Jacksonville, Florida—32211

30 PAGES
FREE
OF CHARGE
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16-19. Gulf and Caribbean Fisheries
Inst., conf., Ocho Rios, Jamaica. (Execu-
tive Secretary, Gulf and Caribbean Fish-
eries Inst., 1 Rickenbacker Causeway,
Miami, Fla. 33149)

16-19. Magnetism and Magnetic Ma-
terials, Minneapolis, Minn. (J. B. Good-
enough, Lincoln Laboratory C182, Lex-
ington, Mass. 02173)

16-20. Interagency Chemical Rocket
Propulsion Group, Mechanical Behavior
Working Group, 3rd annual, Redstone
Arsenal, Ala. (T. H. Duerr, AMSMI-RKP,
Redstone Arsenal, Ala. 35809)

16-20. Soil Science Soc. of America,
annual, Kansas City, Mo. (W. E. Jeske,
7515 N.E. Ankeny Rd., Ankeny, Iowa)

17-18. Allied Air Force Medical Conf.,
10th annual, Fontainbleau, France. (Offi-
cier Administratif, Division Médicale
d’Aircent, Camp Guynemer, Fontainbleau)

18-20. Northeastern States Navy Re-
search and Development Clinic, Philadel-
phia, Pa. (N. R. Droulard, Franklin Inst.
Laboratories, 20th and Parkway, Phila-
delphia, Pa. 19103)

18-21. Neurological Surgeons, 14th
congr., Bal Harbour, Fla. (J. R. Rus-
sell, 1815 N. Capitol Ave., Indianapolis,
Ind. 46202)

19-21. Geological Soc. of America,
Miami Beach, Fla. (J. W. Peoples, 10
Wesleyan Place, Middletown, Conn.)

19-21. Paleontological Soc., Miami
Beach, Fla. (R. L. Langenheim, Jr., Dept.
of Geology, Univ. of Illinois, Urbana)

19-21. National Council of Teachers of
Mathematics, Atlanta, Ga. (J. D. Gates,
1201 16th St., NW, Washington, D.C.)

19-22. American Anthropological As-
soc., 63rd annual, Detroit, Mich. (E. R.
Service, Dept. of Anthropology, Univ. of
Michigan, Ann Arbor)

21-22. American Geological Inst., Mi-
ami Beach, Fla. (L. Hoover, 1444 N St.,
NW, Washington, D.C. 20005)

21-24. American Speech and Hearing
Assoc., San Francisco, Calif. (K. O. John-
son, 1001 Connecticut Ave.,, NW, Wash-
ington, D.C.)

23-24. Water for Texas, 9th annual,
Texas A&M Univ., College Station. (E. T.
Smerdon, Water Resources Inst., Texas
A&M Univ., College Station)

23-25. American Physical Soc., Fluid
Dynamics Div., Pasadena, Calif. (R. J.
Emrich, Dept. of Physics, Lehigh Univ.,
Bethlehem, Pa.)

23-27. Dosimetry of Irradiations from
External Sources, intern. symp., Health
Physics Soc., French section, Paris, France.
(M. Gras, 5, rue Armand, Gauthier, Paris
189) )

23-27. Use of Radioisotopes in Animal
Nutrition and Physiology, symp., Intern.
Atomic Energy Agency, Food and Agri-
culture Organization of the UN, Prague,
Czechoslovakia. (Symp. Secretariat, Kirnt-
nerring 11, Vienna 1)

23-28. Internal Medicine, 8th intern.
congr., Buenos Aires, Argentina. (Secre-
tariat, Melo 2081, Buenos Aires)

24. Manufacturing Chemists’ Assoc.,
14th conf., New York, N.Y. (MCA, 1825
Connecticut Ave.,, NW, Washington, D.C.)

26-28. Central Assoc. of Sciemce and
Mathematics Teachers, 64th annual, De-
troit, Mich. (Sister Mary Ambrosia, Gesu
Convent, 17180 Oak Drive, Detroit 48221)
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Locking Totalizers . . . lock all counters at
every 100 counts. Release lever quickly un-
locks machine for next 1C0 counts. Percentages
readily determined. A real time-saver for lab
reports.

No Over-counts . . . positive locking feature
prevents inadvertent counting beyond each 100
counts. Over-counting can fead to serious in-
accuracies and makes percentage calculations
difficult.

Lightest touch, shortest stroke, least effort.
Foolproof Counting . . . “‘no skips,” “half-
counts,”’ or “split figures.’”

Color Coded Push Buttons . . . speed accurate
counting in many applications. Choice of
seven colors.

Quick-change Titles . . . durable, pressure-  poie Tood Pollen g ! = : p il
sensitive tape easily erased, quickly applied  Denominator | Lab-Counter o With exchangeable prisms for the visible,
or removed. iol tbverrndd & 200 ilimi t
Non-locking totalizers are also available . . . they continuously accumulate ultraviolet. infrarad trom mitlimicrons 1o
the counts on the individual counters. Totalizers on Denominators available 20 microns

from 2 to 12 counters in a row. Three-digit counters are standard, but Sl

they also can be furnished with four digits. Write for further information, 4 Write

brochure and price list.
Serving those who count since 1914.
THE DENOMINATOR COMPANY, INC.

Woodbury, Connecticut

7 /B

PLANNING A NEW LABORATORY?

A Percival Plant Growth Lab belongs in those plans, and
Percival experts will be glad to help you fit it in.

Percival engineers have the know-
how and years of experience neces-
sary to plan a plant growth facility
to fit your individual needs. They’ll

work with your architects, make lay-
outs, custom-engineer a standard unit
specifically for you.

All you do is to tell us your require-
ments—space, light, temperature. One
| _ of our six basic styles of plant growth
e (i | T labs, with modifications if necessary, will
ﬁ L | [ _ do the job you expect—faithfully and eco-

e ' e nomically. Wide range of sizes with work-
ing areas from 2’ x 3’ up to 7’ x 11’. Also
available are constant temperature models

and a dew chamber.

Ask for complete details.

PERCIVAL
REFRIGERATION Box 589-5
& MFG Cl] REFRIGERATION Boone, lowa
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Model PGW-132—One of
six basic Percival Plant Growth Labs




There’s a Mettler to meet any weighing need!

There are more than 50 Mettler models to choose

from. They range from .1 mcg. precision to 13 kg.

capacity, all with single-pan convenience and ®
speed. Whatever your weighing need, it can be met W {T‘
by a Mettler. If you'd like to know more about

Mettler Balances, write: Mettler Instrument Corp.,

20 Nassau St., Princeton, N.J.

N J
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New Products

Transducer indicator (model CD25)
is designed to operate with Pace varia-
ble reluctance transducers to provide
convenient analog or digital readout.
A carrier system, the instrument applies
a 5000-cy/sec signal to the transducer
in a bridge circuit. As the variable being
measured changes, the transducer modu-
lates the carrier signal, causing bridge
unbalance which is amplified, demodu-
lated, and displayed. The reading may
appear on a S-inch taut band meter
with == 1 percent full-scale accuracy
or on a 3-digit dial with the meter used
as a null detector. This zero center
meter has two scales: == 100 (100 divi-
sions total) and =+ 30 (60 divisions
total). A six-position meter sensitivity
switch provides choice of 100, 30, or
10 percent of transducer output equal
to full scale, with or without zero sup-
pression. A “span” control is used to
set the maximum transducer reading to
a convenient point on the meter. For
instance, if a 0 to 50-Ib/in.” range pres~
sure transducer is to be used, the meter
is calibrated by applying a precise pres-
sure of 50 lb to the transducer. After
zeroing the meter with the ten-turn
zero control, this known pressure is
applied and the “span” control is used
to set the desired full-scale reading.
This reading might be 100 for “percent
full scale” readout, or 50 for direct
readings in pounds per square inch.
If the meter is calibrated to read pres-
sure directly in pounds per square inch
on the 100 scale, it will also read in
pounds-per-square-inch units on the
“30” and “10” positions. A ten-turn
digital suppression control potentiom-

The material in this section is prepared by
the following contributing writers:

Robert L. Bowman (R.L.B.), with the assist-
ance of Denis J. Prager (D.J.P.), Laboratory of
Technical Development, National Heart Institute,
Bethesda 14, Md. (medical electronics and bio-
medical laboratory equipment).

Joshua Stern (J.S.), Basic Instrumentation
Section, National Bureau of Standards, ‘Washing-
ton 25, D.C. (physics, computing, electronics,
and nuclear equipment).

The information reported here is obtained
from manufacturers and from other sources
considered to be reliable. Neither Science nor
the writers assume responsibility for the accu-
racy of the information. A Readers’ Service card
for use in mailing inquiries concerning the items
listed is included on page 135. Circle the depart-
ment number of the items in which you are in-
terested on this card.
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eter allows the initial steady-state pres-
sure to be suppressed to zero so that
small fluctuations can be read on more
sensitive scales. A polarity switch re-
verses the demodulator output so that
negative transducer signals can be sup-
pressed during differential pressure mea-
surements. An external output on the
rear provides a = 10-volt d-c full-scale
signal with a frequency response flat
from 0 to 1000 cps (= 5%) from a
source impedance of 100 Q. The carrier-
demodulator system of this tranducer
indicator is all solid state and provides
regulation of 0.1 percent of reading.
Full-scale meter reading corresponds
to 20-mv/volt transducer input with
long-term stability of %2 percent. The
unit is available with battery power.—
D.J.P. (Pace Engineering Co., 13035
Saticoy St., North Hollywood, Calif.)

Circle 1 on Readers’ Service card

Master titration controller (“77”) per-
mits an economical conversion of any
modern pH meter into an automatic
titrator and pH-stat. The “77” will per-
form very fast accurate titrations with
Luft series BH gravity feed burettes,
but can also be used with recording
and digital piston-type burettes. The
key to its performance is the presence
of two independent set points which per-
mit the selection of both the end point
and the point at which the unit shifts
from rapid to slow delivery of the ti-
trant; an order-of-magnitude increase
in titration speed is often possible. The
two set points can also be used to keep
the pH value within a desired band. An
excursion from this band will actuate
a base or acid delivery means, depend-
ing on the direction of the excursion.
The “77” also provides a constant volt-
age source (adjustable, 0 to 6 volts d-c)
which is tied in with the control circuit
and which enables it to perform amper-
ometric and Karl Fischer titrations
without the need for a pH meter.
Green, amber, and réd panel lights per-
mit easy selection of control points and
also serve to indicate the stage of con-
trol during the progress of the titration:
fast, slow, wait, and read. On “read”
an auxiliary line becomes activated

which can be used for automatic re-
filling of the burette, and for actu-
ation of printing devices and transfer
switches, and so forth. Since the “77”
can operate by any variable which can
be converted into a d-c signal (sensi-
tivity is better than 1 pa) or a resist-
ance (#—1 megohm), it can be used
for automating operations such as dis-
tillation, fraction collecting, weighing,
gauging, and also in temperature,
vacuum cryogenic, and other applica-
tions.—R.L.B. (Luft Instruments, Inc.,
Old Winter St., Lincoln, Mass.)

Circle 2 on Readers’ Service card

Laboratory stirrer provides constant-
speed stirring at speeds from 50 to 3000
rev/min =*=5 percent, from no load to
twice rated load. The unit employs a
d-c shunt motor whose output is mon-
itored and fed back by a solid-state
circuit to give constant speed despite
viscosity changes. The Fisher Stedi-
speed Stirrer uses a 1/70 hp, 24-volt
d-c, ball-bearing motor, permanently
lubricated and totally enclosed. Two
separate output shafts give two speed
ranges: 50 to 500, and 300 to 3000
rev/min. To operate the stirrer the
stainless-steel impeller (16-inch shaft
with 2V-inch propeller) is added to
the proper motor shaft and the desired
speed is set by a dial on the control
box. The dial has two ranges: 50 to
500 rev/min, with 25-rev/ min divisions,
and 300 to 3000 rev/min, with 100-
rev/min graduations. The 8 by 10 by
5% -inch control box, which also has a
“forward”/“reverse” switch, is connect-
ed to the stirrer by a 6-ft cord. Such a
constant-speed device is of interest in
work requiring the stirring of emulsions,
slurries, and suspensions often encoun-
tered by rheologists, colloid and poly-
mer chemists, and pharmacologists.—
D.J.P. (Fisher Scientific Co., 415 Fisher
Bldg., Pittsburgh 19, Pa.)

Circle 3 on Readers’ Service card

Radiation counter is a high efficiency
gamma counter capable of detecting
fractions of a nanocurie (10~ curie) in
small laboratory animals and human
arms. This is a floor-mounted instru-
ment approximately 55 inches high, re-
quiring a floor space of about 48 by 36
inches. The horizontal counting well,
5 inches in diameter and 173 inches
deep, is located about 40 inches above
the floor. Stainless-steel sleeves are used
between the well and the plastic scintil-
lator. This detector is monitored by
eight selected 3-inch photomultiplier
tubes mounted on the rear of the
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A NEW AMCI SLOTTED LINE

TO COVER 600 MC TO 11,000 MC
WITH INTERCHANGEABLE PRECISION REDUCERS

e Type 2288A-1
o Rated Residual SWR of the line itself;
under 1.004 to 3 gc, 1.006 to 6 gc,
1.010 to 11 gc.
e Rated error in detected signal under 1.005.
® Only an AMCI precision connector and a
single precision reducer required between
the unknown and the slotted line.

Precision reducers to a wide variety of

0.6 to 11.0 gc . connectors such as Types N, TNC, BNC, C,
$575.00 SC, HN, MICON 1001, MICON 1002, Sealectro
OTHER AMC! SLOTTED LINES 3000, TPS, OSM, GR 900B, TM — can be
Frequency Frequency quickly interchanged. This permits measurements
Range {mc) Type Price Range (mc) Type Price . .. . . . .
300-4500 2181A2 55.00 " 150.3000 102603 148500 in many transmission line sizes without inter-
200-3500 2181A-3 825.00 100-3000 1026C-6 1,635.00 mediate adapters. When measurements are made
150-4500 2181A4 925.00 753000 | 1026C-8 1,885.00 . ,
100-4500 2181A6 1,125.00 503000 | 1026C-13 | 3,585.00 t}'xr(?ugh red‘fce‘”s’ the connectors mvol'ved usually
300-3000 1026C-2 1,385.00  37.5-3000 | 1026C-16 4,085.00 limit the residual SWR of the measuring system.

For example, the reducers to Type N Plug or

A l F o R D Jack introduce an SWR under 1.04 up to 10 gc.
® Manufacturing Company, 299 Atiantic Ave., Boston, Mass,
INSTRUMENTS —~COMPONENTS - ANTENNA SYSTEMS 617:426:2150 TwX 617-451-3883

With EC455 horizontal plate electrophoresis apparatus , . o

AMONG MANY RECENT APPLICATIONS FOR THE EC455 . ..

* Mobility studies of iodinated human serum
albumin.

¢ Two-dimensional paper agar electrophor-
esis of hemoglobin.

* High-voltage electrophoresis BAIB.

® Super-cooled electrophoresis of P-esters in
non-aqueous buffers.

EC455 electrophoresis apparatus makes paper electro-
phoresis possible under uniform conditions of paper

wetness. Six—214" or sixteen—1" paper strips are REPRINTS . . . and technical bulletins
placed between nonwettable plastic surfaces, thus pre- on these and other applications of the
venting evaporation and allowing sample to travel EC455 Electrophoresis Cell are available
through uniformly wet paper from beginning to end. on request. Write or call for technical

The paper strips with sample applied are then consultation on all electrophoresis prob-
clamped between water-cooled plates. When ice water lems. Circle Reader Service Card for our
is circulated through these plates, as much as 2000 V file f9lder of selected electrophoresis
at 200 MA can be passed through the cell, permitting material.

rapid separation.
TELEPHONE Area Code 215—382-2204

E-C also manufactures countercurrent apparatus
and the new Vertical Gel Electrophoresis unit.
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counter. Shielding by steel and remov-
able lead shot reduces the integral back-

ground by about 98.5 percent, yet - -
allows the instrument to be moved when I s I S e
the shot is emptied. The high sensitivity

is demonstrated by data obtained from
differential counting of Cs*, showing a
sensitivity of 130 pc in 1 minute and
.13 pc in 100 minutes. As a result of
this, doses of isotopes necessary for
clinical and diagnostic studies may be
reduced. By measuring the radiation in
the human arm, radioactivity in the
blood stream can be measured and re-
measured for months, allowing studies
of circulation phenomenon such as
blood volume, plasma iron clearance,
plasma protein survival, erythrocyte
survival, and vitamin B:: absorption.—
D.J.P. (Metrix of Deerfield, P.O. Box
223, Deerfield, 111.)

Circle 4 on Readers’ Service card

Proportional temperature controller
is designed to maintain the temperature
of constant-temperature baths to within
#+0.01°C in the range from 0°C to
250°C. Temperature of the bath is
sensed by a thermistor probe which
plugs into the front panel of the con-
troller. The resistance of the thermistor
is compared to that of a “set” resistor
in a bridge circuit and the resulting er-
ror signal is amplified by a solid-state
circuit so as to provide the proper
amount of power to the heater to bring
it to the set temperature. The sensitivity
of the system is such that a deviation
of 0.01°C between the bath tempera-
ture and the set point produces a 10-
percent change in heater output. The
temperature “set” resistor actually con-
sists of a one-turn potentiometer for
coarse setting in series with a ten-turn
potentiometer for fine adjustments. Any
setting can be reproduced to within
=#+0.02°C. A 0- to 150-volt voltmeter on
the front panel shows the voltage ap-
plied to the heater(s) so that the pro- | For the laboratory, industrial or educational, that demands highest

portion of full power output can be ob- | precision and versatility from a moderate investment. Fine Swiss

served. The rear of the controller con- . .
tains four grounded a< outlets, two of optics and flawless craftsmanship, plus many attachments, make

which are “controlled” outlets into | the instrument well adapted for research. For field investigations,
which bath heaters with a total resistive | jts light weight, sturdy steel hood, and easy portability make it an

load of 750 watts can be plugged. The | 4051 companion for student or scientist. And for medical students,
other two outlets are ‘“‘convenience

outlets into which stirrers, pumps, or | theM-11offers professional features, and a high degree of versatility.

other equipment totaling r'not over 750 Write for Booklet M-11.

watts can be plugged. Dimensions of

the instrument are 12 by 15% by 10 ‘ *The first name in Surveying Instruments,

inches, and models are available for gram © Equipment and Mic pes.

110 or 230 volts a-c operation.—D.J.P.

(Fisher Scientific Co., 415 Fisher Bldg.,

Pittsburgh, Pa. 15219) EERBRUGG
Circle 5 on Readers’ Service card & :
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HIGH VOLTAGE
ELECTROPHORESIS
EQUIPMEN

for all research and
clinical techniques

WRITE FOR O New Full-Line Catalog
[0 Bibliography
O Reprints of Scientific Papers

Savant Instruments, Inc.

221 PARK AVENUE [ HICKSVILLE, L, I., NEW YORK

Welch Triple-Beam Low Form Balance

Rugged e Compact e High Capacity (1610 grams)
: s Sensitivity 0.1 gram

No. 4048

Corrosion Resistant . . . stainless steel rigid one-piece beam
and 53" diameter pan; other parts silver gray Hammerloid
finish. Shielded agate bearings. Balance size 5% ” x 153"
over-all.

Fast and Accurate . . . quick-acting beam arrest; easy-sliding
riders; fast-reading tri-level scales; hard-ground, pre-aligned
knife edges.

Versatile . . . base threaded for support rod mounting; hook
under mechanism for specific gravity determinations.

No. 4048 Low Form Balance with two weights. .each $25.00
No. 4048¢ Plastic Cover, for No. 4048 Balance. .each $ 1.10
No. 4048W Extra wts. Capacity to 2110 gms. .each$ 1.45

Write for Balance Catalog

General Offices: 7352 N. Linder Avenue, Skokie, Hllinois 60076

THE WELCH SCIENTIFIC COMPANY
Eastern Division: 331 E. 38th Street, New York, New York 10016

TRI-R Electronic THERMOMETER

THERMISTOR TYPE
® RAPID...

Read temperature
in seconds

® ACCURATE...
%% of scale
range

® RANGES...

From —35
to }-150°C.
® DIRECT
READING...
In °C. and °F.
® REMOTE
READ-
ING...

Leads to
1000 feet

e LOW

COST ...
Priced from $72.00

® STABLE...

Mercury cell batiery models, regulated line operated models

® PROBES...

Interchangeahble and special for human, animal, laboratory use
For Thermometer bulletin write Dept. 5410

TRI-R INSTRUMENTS

Developers of Electronic and Mechanical Instruments for Scientific Research

144-13 JAMAICA AVENUE, JAMAICA 35, N.Y.

304

THE ORIGINAL TIME-TESTED
GLASS PLASTIC CAGE

FINEST IN CAGES

molded seamless FOR LABORATORY

wopeativer siee DOGS & PRIMATES
reinforced plastics...minimum effort required to clean
and disinfect..maximum animal comfort..extremely

strong doors with fool proof catches...economical to

purchase and maintain.... Forfurtherinformation

e%%d(‘/ﬁﬂ@%

SCIENCE, VOL. 146

write: Department KS

Kirschner Manufacturing Company
Vashon, Washington



NEW BOOKS

(Continued from page 240)

Environmental Physiology and Psychol-
ogy in Arid Conditions. vols. 22 and 24.
vol. 22, Reviews of Research, Douglas H.
K. Lee et al. (345 pp., 1963. Paper,
$11.50; cloth, $13.50); vol. 24, Proceed-
ings of the Lucknow Symposium (Decem-
ber 1962), C. S. Leithead and E. R. Gunn
et al. (400 pp., 1964, Paper, $7; cloth $9).
UNESCO Publications Center, New York.
IHus.

Ergebnisse der Limnologie. vol. 2, Re-
mains of Animals in Quaternary Lake and
Bog Sediments and Their Interpretation.
David G. Frey. Schweizerbart’sche, Stutt-
gart, Germany, 1964. 116 pp. Illus. Plates.
DM 23.

The Geography of the Flowering Plants.
Ronald Good. Wiley, New York, ed. 3,
1964. 534 pp. Illus. $13.

Instrumental Methods of Experimental
Biology. David W. Newman, Ed. Macmil-
lan, New York, 1964. 574 pp. Illus. $15.

Laboratory Manual of Human Anatomy
and Physiology. Russell M. DeCoursey
and Frank Dolyak. McGraw-Hill, New
York, ed. 2, 1964. 239 pp. Illus. Paper,
$3.75.

The Life of Plants. E. J. H. Corner.
World, Cleveland, Ohio, 1964. 329 pp.
Illus $12.50.

Major Problems in Neuroendocrmology
An international symposium. E. Bajusz
and G. Jasmin, Eds. Williams and Wilkins,
Baltimore, Md., 1964. 479 pp. Illus. $18.

Man in Nature. Marston Bates. Prentice-
Hall, Englewood Cliffs, N.J., ed. 2, 1964.
128 pp. Illus. Paper, $1.75; cloth, $3.95.

Manual of Procedures in Quantitative
Genetics. Walter A. Becker. Washington
State Univ., Pullman, 1964. 78 pp. Illus.
Paper, $2.65.

Molecular Modification in Drug De-
sign. A symposium (New York), Septem-
ber 1963. Fred W. Schueler, Ed. Ameri-
can Chemical Soc., Washington, D.C.,
1964. 236 pp. Illus. $5.

The Natural Geography of Plants.
Henry A. Gleason and Arthur Cronquist.
Columbia Univ. Press, New York, 1964.
428 pp. Illus. $10.

Nutritional Factors and Enzymological
Disturbances in Animals. C. H. Gallagher.
Lippincott, Philadelphia, 1964. 195 pp.
Illus. $7.50.

Nutritional Factors in Virus Formation.
Kazuo Yamafuji. Lippincott, Philadelphia,
1964. 142 pp. Illus. $7.

Our Plant Resources. Plants and their
economic importance. Frederick L. Fitz-
patrick. Holt, Rinehart, and Winston, New
York, 1964. 173 pp. lllus Paper, $1.28;
cloth, $2.50.

pH and Dissociation. A learning pro-
-gram for students of the biological and
medical sciences. Halvor N. Christensen.
Saunders, Philadelphia, ed. 2, 1964. 117
pp. Hlus. Paper, $2.25.

Pharmacology of Smooth Muscle, Edith
Biilbring, A. Kovafikov4, and I Seferna,
Eds. Pergamon, London; Macmillan, New
York, 1964. 171 pp. Illus. $7.50.

Phospholipids: Chemistry, Metabolism
and Function. G. B. Ansell and J. N.
Hawthorne. Elsevier, New York, 1964.
453 pp. Illus. $20.

Physiological Basis of Salt Tolerance

9 OCTOBER 1964

APPLICATION OF THE TYPE 565 OSCILLOSCOPE
IN NEUROPHYSIOLOGICAL RESEARCH

Researchers in the neurophysiological laboratory at Oregon Regional Primate Center use
a Tektronix Type 565 Oscilloscope in the study of electrophysiologic responses in ani-
mals. Neuroelectric responses are evoked by stimulation through implanted electrodes
on the animal’s cerebral cortex. A major objective is evaluation of measurable parameters
of stimulation.

Parameters of interest include data on stimulation current, voltage, and time. These as
well as the EEG before and after stimulus, and other sensory information are monitored
and recorded by the instrumentation console—which includes the C-12 Camera and Type
565 Oscilloscope. Using the Type 565 dual-beam and delaying sweep features—and dif-
ferential inputs of the plug-in units—the investigators can analyze electrophysiologic
response to electrical stimulation of the sensory cortex.

Composite waveform display shows the same signal at different sweep speeds. Faster sweep
rate is 0.01 sec/cm. Slower sweep rate is 0.5 sec/cm. The configurations show:

B Reference recording from animal cortex W Long-term effects of overall stimulation B
Instantaneous changes of the cortical impedance M Pre and post cortical polarization potential

Type 565 Oscilloscope . .
(without plug-ins)

|

| 2 Amplifier Plug-In Units lllustrated
| (Type 2A63 Differential Unit)

1 each. . . . .. ..... $150
|
|

. $1400

CALL YOUR TEKTRONIX
FIELD ENGINEER FOR A

DEMONSTRATION.
7 Other Amplifier Plug-In Units
Available,

U.S. Sales Prices f,0.b, Beaverton, Oregon

Tektronix, Inc.

P.0.BOX 500 - BEAVERTON. OREGON 97005 + Phone: (Area Code 503) Mitchell 4-0161 « Telex: 036-691
TWX: 503-291-6805 + Cable: TEKTRONIX - OVERSEAS DISTRIBUTORS IN 25 COUNTRIES
TEKTRONIX FIELD OFFICES in principal cities in United States. Consult Telephone Directory.
Tektronix Australia Pty., Ltd., Melbourne; Sydney » Tektronix Canada Ltd., Montreal; Toronto
Tektronix International A.G., Zug, Switzerland « Tektronix Ltd., Guernsey, C. 1,

Tektronix U. K. Ltd., Harpenden, Herts
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NOW! ALL YOUR
PIPETTE REQUIREMENTS
FROM ONE
MANUFACTURER

WRITE FOR . ..
NEW PFEIFFER CATALOG #3564

JUST OFF
THE PRESS

% Contains the most complete line
of pipettes available from a
single manufacturer.

% Includes comprehensive ref-
erence chart of physical
properties of glass, and a
section on special depart-
mental markings and cus-
tom color coding.

% Fully illustrated in
color with easy-to-
read product specifi-
cations and price
tables.

LOwW COSsT
PROMPT DELIVERY

. HIGH ACCURACY
1Y - ==—==PERMANENT MARKINGS

e —

iy
734‘*0““? EXPANDED PRODUCT LINES
% MICROLITER PIPETTES — Kirk, Lang Levy,
Measuring, Transfer.
% CHEMISTRY — Serological, Mohr, Kahn,
Ostwald, Volumetric, NBS Certified. %ﬁ* PFEIFFER
% CLINICAL — WBC, RBC, Sahli, Micro Sahli,
Prothrombin, Micro Folin, Newcomer, West-
ergren.
% SPECIAL — Water Analysis, Milk Testing,
Bacteriological, Breed-Brew, Bangs Dis-
ease, Kolmer.

140 BENNINGTON DR., ROCHESTER, N. Y. 14616
PHONE 716-865-1290

MANUFACTURERS OF
THE FINEST PIPETTES
FOR 43 YEARS

Sia i

UNRETOUCHED PHOTOGRAPH . . .
Eight normal serum samples on o single acrylamide gel—Reproducible and Intercomparable.

WORKING TIME == 10 MINUTES

Whether you are lazy or not, you will enjoy saving up to two
hours daily conducting electrophoresis research. Using the
EC 470 Apparatus, here is how it is done:
1. Cell locks itself together—mno further manipulation
2. Pour in single gel solution—no further manipulation
3. Apply samples directly—no further manipulation

After running for one hour, remove gel slab.

4. Stain together, destain together, and evaluate together.

CIRCLE READER SERVICE CARD FOR DATA SHEETS AND BIBLIOGRAPHY
i

of Plants (as affected by various types of
salinity). B. P. Strogonov. Translated from
the Russian edition (Moscow, 1962) by
Alexandra Poljakoff-Mayber and A. M.
Mayer. Israel Program for Scientific Trans-
lations, Jerusalem; Davey, New York,
1964. 285 pp. Illus. $12.50.

Proteins and Their Reactions. A sym-
posium (Corvallis, Ore.), 1963. H. W.
Schultz and A. F. Anglemier, Eds. Avi
Publishing Co., Westport, Conn., 1964.
482 pp. Illus. $3.

Recent Advances in Odor: Theory,
Measurement, and Control (4nn. N.Y.
Acad. Sci. 116, art. 2). Harold E. Whipple,
Ed. New York Acad. of Sciences, New
York, 1964. 390 pp. Illus. Paper, $7.25.
Approximately 40 papers, including a re-
port on recent European research by W.
Summer. The papers are based on a con-
ference sponsored by the academy, the
American Society of Heating, Refrigerat-
ing, and Air Conditioning Engineers, and
the Society of Cosmetic Chemists in
November 1963.

Seals of the World. Judith E. King.
British Museum (Natural History), Lon-
don, 1964. 162 pp. Illus. Paper, 11s.

Slow Electrical Processes in the Brain.
N. A. Aladjalova. Elsevier, New York,
1964. 251 pp. Illus. $12.75.

Synchytrium. John S. Karling. Academic
Press, New York, 1964. 488 pp. Illus.
$17.50.

Taxonomic Biochemistry and Serology.
Charles A. Leone, Ed. Ronald, New York,
1964. 738 pp. Illus. $16.50.

Topley and Wilson’s Principles of Bac-
teriology and Immunity. vols. 1 and 2.
Graham S. Wilson and A. A. Miles. Wil-
liams and Wilkins, Baltimore, ed. 5, 1964.
vol. 1, 1256 pp.; vol. 2, 1435 pp. Illus.
$35.

Vertebrate Embryology. A laboratory,
manual. Richard M. Eakin. Univ. of
California Press, Berkeley, ed. 7, 1964.
252 pp. Illus. Paper, $2.75.

Vistas in Neuropsychiatry. Papers pre-
sented on the occasion of the 50th anni-
versary of the founding of the Pittsburgh
Neuropsychiatric Society, 1962. Yale
David Koskoff and Robert J. Shoemaker,
Eds. Univ. of Pittsburgh Press, Pittsburgh,
Pa., 1964. 258 pp. Illus. $7.50.

Workbook and Laboratory Manual in
Anatomy and Physiology. Lutie C. Lea-
vell, Florence M. Chapin, and Marjorie
A. Miller. Macmillan, New York, ed. 4,
1964. 272 pp. Illus. Paper.

Wound Healing. Proceedings, Brown
University symposium (Providence, R.L),
January 1963. William Montagna and
Rupert E. Billingham, Eds. Pergamon,
London; Macmillan, New York, 1964.
270 pp. Illus. $15.

Mathematics, Physical Sciences,
and Engineering

The Actual Contact Area Between
Touching Surfaces. P. E. D’yachenko,
N. N. Tolkacheva, G. A. Andreev, and
T. M. Karpova. Translated from the
Russian edition (Moscow, 1963). Con-
sultants Bureau, New York, 1964. 72 pp.
Illus. Paper, $17.50. Six papers originally
published by the Institute of Mechanical
Engineering, Moscow.
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Arreeze iEBDIEE
prRYERS [HRINL=1=

laboratory models

FOR DRYING: Micro organisms, biological tissues
and fluids in enzyme systems studies, storage of
organisms, small scale experimental food drying.

Of all the drying processes currently practiced,
freeze drying causes the minimum of mechanical
and chemical changes in the material being dried.

i/a5544 CUBIC FREEZE DRYER—4 liter vapor
condensing capacity. Manifold drying with 21
15" ports, or bulk drying in the efficient, rec-
tangular, seamless stainless steel 10" W x 14"
D x 12" H chamber. Can be used as low tem-
perature refrigerator or cooling bath since cham-
ber can hold several test tube racks, large
beakers, flasks. Flask can be hand-tilted and
rotated for shell freezing in the large workable
chamber. 13 HP hermetically sealed refrigeration
unit brings temperature to —60°F. Blue ham-
mertone enamel cabinet, 28" W x 26" D x 34"
H with stainless steel top. Mobile, mounted on
3" diam. heavy duty hard rubber casters. Intagral
drying chamber and condenser to minimize re-
sistance to vapor flow. Deflector shelf is easily
removable for cleaning and inspection of entire
chamber. Unique trap-door drain conveniently
located on front of cabinet. Vacuum pump can
be installed inside cabinet. Thermocouple vacuum
gauge and liquid filled dial thermometer mounted
on front panel.

N\ INSTRUMENTATION

= ) ASSOCIATES INC.
e |

17 West 60th Street

9 OCTOBER 1964

New York 23, N. Y.

A new catalog that lists
over 1100 radiochemicals
availahle from our stock

You can save time and money with this new
catalog from Nuclear Research Chemicals, Inc.
It contains the biggest selection of radiochemi-
cals ever offered . . . and most are available
for immediate shipment from stock! If the com-
pound you need is not listed, read about our
outstanding capability for custom synthesis.
Let us prove that we’re the industry’s best sin-
gle source of radiochemicals for research ... _

order your free catalog today.

NUCLEAR RESEARCH CHEMICALS, INC.

P.O. BOX 6458

ORLANDO, FLORIDA

NUCLEAR RESEARCH CHEMICALS, INC.
. O. Box 6458 Orlando, Florida

[1 Please send me a free copy of your new
catalog.

[0 Please add my name to your mailing list
for new developments in radiochemi-
cals.

Name Title

Organization

City Zone State
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HIGH INTENSITY

SONIFIER

T™M of Branson

The Versatile Research And Processing Tool

® Biochemistry @ Virology e Hematology
® Microbiology ® Pharmacology e Pathology

Ultrasonically disintegrates cells and tissues with
excellent enzyme activity and protein release. Per-
fect as Homogenizer and Emulsifier.

Extreme Intensity With Power Selection

Micro Tip, Continuous Flow

o Sealed Chamber Attachments
® Material Temp. Can Be Kept Below 10°C
® |deal For Yeast, Staph, Strep, Skin, Heart Muscle,

Micrococei, Mycobacteria, All Spores — Candida,
Albicans, Bacillus Subtilis, Etc.

Model S-75—3$820; Model S-110—$920

For Further Information Contact:

HEAT SYSTEMS CO.

775 Northern Blvd. ®  Great Neck, L.I., New York
308

Advanced Physico-Chemical Experi-
ments. A textbook of practical physical
chemistry and calculations. J. Rose.
Wiley, New York, 1964. 432 pp. Illus.
$9.25.

Applied Group-Theoretic and Matrix
Methods. Bryan Higman. Dover, New
York, 1964 (reprint of 1955 edition). 468
rp. Illus. Paper, $2.50.

Dimensioning for Interchangeability.
L. P. Wakefield. Pergamon, London;
Macmillan, New York, 1964. 78 pp.
Tilus. Paper, $1.95.

Discrete Dynamic Programming. An in-
troduction to the optimization of staged
processes. Rutherford Aris. Blaisdell
(Ginn), New York, 1964. 160 pp. Illus.
5.

The Discrete Maximum Principle. A
study of multistage systems optimization.
Liang-Tseng Fan and Chiu-sen Wang.
Wiley, New York, 1964. 168 pp. Illus.
$5.75.

Dislocations. Jacques Friedel. Based
on a translation from the French edition
(Paris, 1956) by L. F. Vassamillet.
Pergamon, London; Addison-Wesley,
Reading, Mass., 1964. 513 pp. Illus. $17.

Electronic Precision Measurement Tech-
niques and Experiments. John E. Remich,
Ed. Prentice-Hall, Englewood Cliffs, N.J.,
1964. 350 pp. Illus. $13.

The Electronic Structure of Molecules.
A new approach. J. W. Linnett. Wiley,
New York; Methuen, London, 1964. 175
pp. Illus. $4.75.

Experimental Methods in Gas Reac-
tions. Harry Melville and B. G. Gowen-
lock. Macmillan, London; St. Martin’s
Press, New York, ed. 2, 1964. 472 pp.
Illus. $17.

Fatigue Resistance of Materials and
Metal Structural Parts. Proceedings of
an international conference (Warsaw),
May 1960. Alfred Buch, Ed. Pergamon,
London; Macmillan, New York, 1964.
323 pp. Illus. $15.

Fertilizer Nitrogen: Its Chemistry and
Technology. Vincent Sauchelli, Ed. Rein-
hold, New York; Chapman and Hall,
London, 1964. 432 pp. Illus. $17.50.

Filtration Flows in Heterogeneous
Media. A statistical approach. Mark
Iosifovich Shvidler. Translated from the
Russian edition (Moscow, 1963). Consul-
tants Bureau, New York, 1964. 112 pp.
Illus. Paper, $27.50.

Fluid Dynamics, Tramsactions. vol. 1.
A symposium (Jablonna, Poland), Au-
gust and September 1961. W. Fiszdon,
Ed. Pergamon, London; Macmillan, New
York, 1964. 397 pp. Illus. $15.

Fluid Flow. A first course in fluid
mechanics. Rolf H. Sabersky and Allen
J. Acosta. Macmillan, New York, 1964.
413 pp. Illus. $8.95.

Fortschritte der Chemie Organischer
Naturstoffe. Cumulative index, vols. 1-20,
1938-1962. L. Zechmeister, Ed. Springer,
Vienna, 1964, 385 pp. $15.

The Foundations of Physics. Arthur
Beiser. Addison-Wesley, Reading, Mass.,
1964. 606 pp. Illus. $10.75.

Functions of a Complex Variable.
Gino Moretti. Prentice-Hall, Englewood
Cliffs, N.J., 1964. 474 pp. Illus. $12.

Fundamental Phenomena in the Ma-
terial Sciences. vol. 1, Sintering and
Plastic Deformation. Proceedings of a
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NEW

'22-SPEED
INSTRUMENT
DRIVE

001512 rpm to 29.28 rpm

(1€C)
U
o
N
0
®
3
+
e &
=
&
09
®

® 115-volt synchronous e 34”-dia. output shaft ex-
motor assures continuous tends 1” from front and
operation. rear.

® “Push-and-dial’”’ knobse- ¢
lects any of 22 repro-
ducible speeds from

Minimum output torque
at top speed 10 in.-oz.

.001512 to 29.28 rpm. ¢ Dimensions 54" x 614"

® Precision gears through- x 654" deep.
out—may be shifted dur- o $178 complete. $148 with- REFR'GER ATED WOR KHORSE
ing operation. out motor and power

® Eachspeed exactly 62.5% cord. Write or call for +1°C. precision. Even at maximum speed holds material temperature
of next higher speed. complete information. at 0°C. Multi-speed attachment for larger volumes. Handles 7 ml. to

4 liters. 30 heads. Hundreds of accessories, including continuous flow.
Write for bulletin P.

INTERNATIONAL @ EQUIPMENT CO.

300 SECOND AVENUE » NEEDHAM HEIGHTS, MASS. 02194

Henry TROEMNER, Ine.

6825 Greenway Ave., Philadelphia, Pa. 19142
Phone (215) 724-0800

Set Up Your Own Spectroscopic Systems with
AMINCO's Building Block Monochromator Concept . . . .
or order an assembled system for a particular requirement

ABSORPTION SPECTROPHOTOMETRY [ FLUOROMETRY [] PHOSPHORIMETRY [ SPECTROPHOSPHORIMETRY [ SPECTROPHOTOFLUOROMETRY

Start with one of three basic Grating Monochromators (Manually Operated, Regular or Slow Speed Models)
then add any of a broad line of “building block™ components listed in the Aminco Catalog to perform: trans-
mission, absorption and/or emission studies as well as spectrophotometry, spectrophotofluorometry, spectrophos-
phorimetry. Systems assembled for one purpose may be rearranged at will to serve many other instrumental purposes.
This flexibility makes the system components ideal for research laboratory use, graduate research studies and for
educational use in teaching spectroscopic principles and techniques. ] All components are mutually compatible
—all mount in perfect optical alignment on the rigid optical bench for highly reliable and reproducible results. (]
AMINCO’s Building Block Monochromator System is suitable for use in the ultraviolet, visible and near infrared
regions of the spectrum (up to 1200 mp) and is especially well-suited for the analysis of low-level luminescence.
I For a complete description of this économical Monochromator system, request Bulletin 2387N'$18.

Units shown above are arranged to build a spectrophotometer. A. Photomuitiplier Microphotometer; B, Speed
control for Monochromator Motor Drive; €. Monochromator; D. D.C. Power Supply.

AMERICAN INSTRUMENT CO., INC.

8030 Georgia Avenue, Silver Spring, Md.
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READABILITY RATING:

EXCELLENT!

NALGENE® UNBREAKABLE
PIPETS are made for easy reading. Big,
bold, vivid “Magni-Vue” markings can be
seen clearly. Polypropylene eliminates
the meniscus of aqueous solutions—lets
you read a fl/at liquid ievel without hesi-
tation or guesswork. The entire column
of the fluid is visible—not just a hairline
at the top. No reflections or light glare to
disturb you. Readings are quick, easy
and error-proof.

The markings are permanently fused
on the pipet by an exclusive Nalge proc-
ess. They can’t be removed chemically
or mechanically—won’t rub off, scrub off
or wear off—ever!

Individual calibration assures outstand-
ing accuracy well within established
standards. The limit of error never ex-
ceeds 0.06 ml for the largest sizes.

Nalgene unbreakable pipets are auto-
clavable, resistant to virtually all chem-
icals . . . are easy to clean. They're avail-
able in transfer, serological and measur-
ing styles from 1 ml to 10 ml capacity.
Priced from $2.10 to $2.80 each. See your
lab supply dealer or write Dept. 2710,
The Nalge Co., Inc., 75 Panorama Creek
Drive, Rochester, New York 14625.

éNALGENE

LABWARE

Leader in quality plastic labware since 1949

symposium (Boston, Mass.), February
1963. L. J. Bonis and H. H. Hausner,
Eds. Plenum Press, New York, 1964. 144
pp. Ilus. $9.50.

Fundamentals of Microwave Electron-
ics. Marvin Chodorow and Charles Suss-
kind. McGraw-Hill, New York, 1964.
311 pp. llus. $12.50.

Fundamentals of Modern Mathematics.
J M. Calloway. Addison-Wesley, Read-
ing, Mass., 1964. 223 pp. Illus. $6.75.

Gas Analysis by Gas Chromatog-
raphy. P. G. Jeffery and P. J. Kipping.
Pergamon, London; Macmillan, New
York, 1964. 228 pp. Illus. $10.

Generalized Functions and Direct Op-
erational Methods. vol. 1, Non-Analytic
Generalized Functions in One Dimension.
T. P. G. Liverman. Prentice-Hall, Engle-
wood Cliffs, N.J., 1964. 352 pp. Illus. $14.

Geologie von Chile. Werner Zeil. Born-
traeger, Berlin, 1964. 245 pp. Illus.
DM. 90.

Handbook of Mathematical Functions
with Formulas, Graphs, and Mathemati-
cal Tables. Milton Abramowitz and
Irene A. Stegun, Eds. Natl. Bureau of
Standards, Washington, D.C. (order from
Superintendent of Documents, Washing-
ton, D.C.). 1060 pp. Illus. $6.50.

High Polymers: Structure and Physi-
cal Properties. Manfred Gordon. Iliffe,
London; Addison-Wesley, Reading, Mass.,
1964. 158 pp. Illus. $6.75.

High-Power Microwave Electronics.
P. L. Kapitza. Translated from the Rus-
sian edition (Moscow, 1962) by S. and
M. Nikolic. D. ter Haar, Ed. Pergamon,
London; Macmillan, New York, 1964.
156 pp. Illus. $9.

High Temperatures in Aeronautics.
Proceedings of a symposium (Torino,
Italy), September 1962. Carlo Ferrari, Ed.
Tamburini, Milan, Italy; Pergamon, Lon-
don; Macmillan, New York, 1964. 471
pp. Illus. $15.

Information Theory, Statistical Deci-
sion Functions, Random Processes.
Transactions, Third Prague Conference
(Liblice, Czechoslovakia), June 1962. J.
Kozesnik, Ed. Czechoslovak Acad. of Sci-
ences, Prague; Academic Press, New
York, 1964. 846 pp. Illus. $26.

Infrared Spectroscopy of High Poly-
mers. Rudolf Zbinden. Academic Press,
New York, 1964. 276 pp. Illus. $9.50.

Integral Equations. And their applica-
tions to certain problems in mechanics,
mathematical physics, and technology.
S. G. Mikhlin. Translated from the Rus-
sian edition (Moscow, 1959) by A. H.
Armstrong. Pergamon, London; Mac-
millan, New York, ed. 2, 1964. 355 pp.
Ilus. $12.50.

Interpretation of the Ultraviolet Spec-
tra of Natural Products. A. I. Scott.
Pergamon, London; Macmillan, New
York, 1964. 453 pp. Illus. $12.50.

Introduction to Applied Mathematics.
Francis D. Murnaghan. Dover, New
York, 1963 (reprint of 1948 edition). 399
pp. Illus. Paper, $2.

An Introduction to Metallic Corrosion.
Ulick R. Evans. St. Martin’s Press, New
York, 1964. 263 pp. Illus. $6.75.

An Introduction to Physical Science.
From atoms to galaxies. Gilbert Pierce
Haight, Jr. Macmillan, New York, 1964,
768 pp. Illus. $8.95.
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Introduction to Physics and Chemis-
try. Arthur Beiser and Konrad Krauskopf.
McGraw-Hill, New York, 1964. 535 pp.
Illus. $7.95.

An Introduction to the Fundamental
Concepts of Analysis. William E. Hart-
nett. Wiley, New York, 1964, 170 pp.
Tilus. $6.95.

Kirk-Othmer Encyclopedia of Chemi-
cal Technology. vol. 4, Calcium Com-
pounds to Chloramphenicol. Herman F.
Mark, John J. McKetta, Jr., and Donald
F. Othmer, Eds. Interscience (Wiley),
New York, ed. 2, 1964. Illus. $45.

Lectures on Modern Mathematics.
vol. 2. T. L. Saaty, Ed. Wiley, New
York, 1964, 193 pp. Illus. $5.75.

Linear Electric Circuits. Wallace L.
Cassell. Wiley, New York, 1964. 625 pp.
Ilus. $10.75.

A Manual of the Mineral Sciences.
Ray J. Holmquist. Vantage Press, New
York, 1964. 219 pp. Illus. $5.

Mathematical Foundations of Thermo-
dynamics. R. Giles. Pergamon, London;
Macmillan, New York, 1964. 251 pp.
IHus. $10.

Mathematical Methods of Physics. Jon
Mathews and R. L. Walker. Benjamin,
New York, 1964. 487 pp. Illus. $12.50.

Mechanisms for the Generation of
Plane Curves. I. I. Artobolevskii. Trans-
lated from the Russian edition (Moscow,
1959) by R. D. Wills. W. Johnson, Ed.
Pergamon, London; Macmillan, New
York, 1964. 294 pp. Illus. $12,

Methods of Preparing and Storing
Marked Molecules, Proceedings. A con-
ference (Brussels), November 1963. J.
Sirchis, Ed. Euratom, Brussels, Belgium,
1964. 1383 pp. Illus. Part 1 consists of
the individual papers and the discussions
in the original language; part 2 contains
English translations of these texts.

Micropower Electronics. Edward Keon-
jian, Ed. Published for North Atlantic
Treaty Organization by Pergamon, Lon-
don; Macmillan, New York, 1964. 224
rp. lllus. $12.

Microwave Scanning Antennas. vol. 1,
Apertures. R. C, Hansen, Ed. Academic
Press, New York, 1964. 460 pp. Illus.
$16.

The Natural Radiation Environment.
John A, S. Adams and Wayne M.
Lowder, Eds. Published for William
Marsh Rice Univ. by the Univ. of Chi-
qsago Press, Chicago, 1964. 1083 pp. Illus,

15.

The Nature and Chemistry of High
Polymers. Kenneth F. O’Driscoll. Rein-
hold, New York; Chapman and Hall,
London, 1964. 123 pp. Illus. Paper, $1.95.

The Nature of Metals. Bruce A.
Rogers. Published jointly by American
Society for Metals, Cleveland, Ohio, and
Iowa State Univ. Press, Ames, ed. 2,
1964. 334 pp. Illus. $4.95.

Operation and Control of Water Treat-
ment Processes. Charles R. Cox. World
Health Organization, Geneva, Switzer-
land, 1964 (order from Columbia Univ.
Press, New York). 390 pp. Illus. Paper,
$7.25.

Order-Disorder Phenomena. H. S.
Green and C. A. Hurst. Interscience
(:Viley), New York, 1964. 373 pp. Illus.

15.

Ore Deposits. Charles F. Park, Jr., and
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The RS-7A Induction Salinometer (U.S. Patent 2,542,057) is designed for rapid, serial
measurements of salinity of sea water samples (50 ml) by comparison with Copenhagen sea
water or a substandard. A dual platinum resistance temperature compensator circuit corrects
quickly and automatically for temperature differences between standard and sample, as
large as 3°C, and avoids the use of a constant temperature bath. The measuring circuit
comprises a transformer conductivity bridge utilizing a ratio transformer and inductive
conductivity cell in separate arms.

Ranges and Accuracies

Salinity 0-49 0/oo0 Salinity = 0.003 0/00  0-1.4 Conductance Ratio
Conductivity 0-140 millimhos/cm = 0.07 millimhos/cm -
0-1400 millimhos/cm = 0.7 millimhos /cm
Temperature 0-50°C = 0.05°
Mechanical
Size 20" x 16" x 11"
Weight 40 pounds
Case Material Glass fiber reinforced plastic
Power Input 115 volts, 60 cps, single phase, 30 watts
Cell Volume 50 ml

MODEL RS5-2 FOR IN SITU MEASUREMENTS

IN SITU determinations of salinity, temperature and conductivity
may be made by unskilled personnel and without the necessity for
sample bottles or time consuming titrations. The RS5-2 salinometer
features an inductive cell that operates without electrodes and
elminates all electrode maintenance problems. The instrument provides

direct linear readout of salinity, temperature and conductivity to depths of 400 feet by simply
lowering the electrodeless cell. Salinity is a function of conductivity and temperature. In the
RS5-2, these two measurements are automatically combined by a self-contained computer circuit
that provides the salinity readout. Temperature is measured with a built-in DC Wheatstone Bridge
incorporating a thermistor. Salinity and temperature gradients are easily determined and any
changes in salinity or temperature quickly detected. The inductive cell is sturdily constructed
of epoxy to exclude all metal-to-sea-water contact. The fully gasketed instrument is portable
and features splashproof construction with the cover on-or-off. Stable solid-state electronics
assure a battery life of more than 6,000 measurements.

Send today for descriptive literature on our complete line of instruments
for sea water and fresh water conductivity and salinity measurements.

Industrial Insirumsernts ine.

89 COMMERCE ROAD, CEDAR GROVE, NEW JERSEY 07009
Tel: 201-239-6200 TWX: 201-239-4704

Industriial

® Instruments
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Instant Graphic

For the first time . .. ultra high speed and precision
accuracy in binary graphic display! 660 inches/second
recorded at 40 lines/inch. Sweep information is
amplitude measured to 15 microseconds or .010”
against a grid generated at recorder.

Simple, reliable Alden "flying spot™ helix
recording techniques—

Combine with ALFAX electro-sensitive paper to
produce visible, informative ‘pictures”’ of
sonar, radar, infrared and other instrumenta-
tion outputs. Pulse lengths, relative signal
strength and timing are continuously inte-
grated on a single real-time recording. Data
from sampling arrays, time-base signals, scan
or sweep sources are synchronized with the
Alden “flying spot” helix to present—as scale
model “visual images’’—observed phenomena,
with new and essential meaning instantly
revealed.

Why? Because of

EXCLUSIVE ALDEN FLYING
SPOT REGORDIN& TECHNIQUES

Alfox Paper

Resilient Helix

-

Resilient helix provides low inertia, constant
electrode pressure over a wide range of re-
cording speeds. Endless loop electrode deposits
ions on the Alfax Paper when a signal appears
on the helix. The electrode ‘blade” moves
continuously to provide a freshening of its
surface, for thousands of feet of continuous
recording. Precision blade stops maintain pre-
cise, straight-line electrode relationship to the
resilient helix, while protecting paper sensitivity
by acting as paper chamber seal-off.

Alden “flying spot”’ recorders are available . . .
® for any recording speed from 8 rpm to

3,600 rpm

® with any helix configuration — linear 360°
sweep — nonlinear — reciprocating —
multi-helix

® in any record size — 2”7, 5”7, 87, 117, 197
.. . to five foot widths

@ plus plug-in modular construction — inter.
changeability with a high degree of flex.
ibility and adaptability

It's simple to get started..

Alden “flying spot’’ Component Recorders, detachable
drives, plug-in electronics, accessories are available
to incorporate the Alden instant graphic recording
techniques into your instrumentation.
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Roy A. MacDiarmid. Freeman, San Fran-
cisco, 1964. 485 pp. Illus. $9.50.

" Phase Diagrams for Ceramists. Ernest
M. Levin, Carl R. Robbins, and Howard
F. MacMurdie. Margie K. Reser, Ed.
American Ceramic Soc., Columbus, Ohio,
1964. 603 pp. Illus. $18.

Phonons and Phonon Interactions. Aar-
hus Summer School Lectures, 1963. Thor
A. Bak, Ed. Benjamin, New York, 1964.
656 pp. Illus. $9.50. Fifteen lectures. The
lecturers include B. N. Brockhouse, E.
Burstein, W. Cochran, J. de Boer, E. H.
Jacobsen, H. H. Jensen, R. G. Kepler,
W. Ludwig, A. R. Mackintosh, A. A.
Maradudin, J. J. Quinn, H. G. Reik, J. R.
Schrieffer, K. S. Singwi, and A. Sjdlander.

Physical Chemistry. D. F. Eggers, Jr.,
N. W. Gregory, G. D. Halsey, Jr., and
B. S. Rabinovitch. Wiley, New York,
1964. 793 pp. Illus. $9.95.

Polynomial Expansions of Analytic
Functions. Ralph P. Boas, Jr., and R.
Creighton Buck. Academic Press, New

York; Springer, Berlin, 1964 (second
printing, corrected). 85 pp. Illus. $4.
Polyurethanes: Chemistry and Tech-

nology. pt. 2, Technology. J. H. Saunders
and K. C. Frisch. Interscience (Wiley),
New York, 1964. 895 pp. Illus.

Positronium Chemistry. James Green
and John Lee. Academic Press, New
York, 1964. 117 pp. Illus. $5.50.

Practical Chromatographic Techniques.
A. H. Gordon and J. E. Eastoe. Van
Nostrand, Princeton, N.J.,, 1964. 208 pp.
llus. $7.95.

Preparative Inorganic Reactions. vol. 1.
William L. Jolly, Ed. Interscience (Wiley),
New York, 1964. 281 pp. Hlus. $9.

The Principles of Applied Science.
M. W. Thring. Pergamon, London; Mac-
millan, New York, 1964. 234 pp. Illus.
Paper, $2.95.

Principles of Dynamics. Rodney Hill.
Pergamon, London; Macmillan, New
York, 1964. 199 pp. Illus. $6.

Principles of Fluid Mechanics. Wen-
Hsiung Li and Sau-Hai Lam. Addison-
Wesley, Reading, Mass., 1964. 384 pp.
Illus. $9.75.

Progress in Low Temperature Physics.
vol. 4. C. J. Gorter, Ed. North-Holland,
Amsterdam; Interscience (Wiley), New
York, 1964. 542 pp. Illus. $19. Ten
papers: “Critical velocities and vortices in
superfluid helium” by V. P. Peshkov;
“Equilibrium properties of liquid and
solid mixtures of helium three and four”
by K. W. Taconis and R. de Bruyn
Ouboter; “The superconducting energy
gap” by D. H. Douglass, Jr., and L. M.
Falicov; “Anomalies in dilute metallic so-
Iutions of transition elements” by G. J.
van Den Berg; “Magnetic structures of
heavy rare-earth metals” by Kei Yosida;
“Magnetic transitions” by C. Domb
and A. R. Miedema; “The rare earth
garnets” by L. Neel, R. Pauthenet, and
B. Dreyfus; “Dynamic polarization of nu-
clear targets” by A. Abragam and M.
Borghini; “Thermal expansion of solids”
by J. G. Collins and G. K. White; and
“The 1962 °He scale of temperatures”
by T. R. Roberts, R. H. Sherman, S. G.
Sydoriak, and F. G. Brickwedde.

Progress in Materials Science. vol. 10,
Nos. 1 and 2. Bruce Chalmers, Ed. No.
1, Alloy Phases of the Noble Metals,

RADIATION
DOSIMETRY

with
Lithium Fluoride
is coming of age.

It has many advantages:
® accuracy

small dosimeter size
energy independence
tissue equivalence
responds to alpha, beta,
gamma, proton neutron and
X-ray.

It has been proven
in clinical therapy and research
applications in radiation biol-
ogy and health physics.

MADISON
RESEARCH

is proud to be a leader in the
field of thermoluminescence
dosimetry with an instrument
named as “one of the most sig-
nificant new products of 1963""
and widely recognized for reli-
ability and economy.

Write Dept S

MADISON RESEARCH

AND DEVELOPMENT
LABORATORIES INC.

7617 Donna Drive
Middleton, Wisconsin 53562
Telephone: (608) 836-7831
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Sage continuously variable speed
Syringe Pumps provide a flow
rate range of over 5,000,000 : 1
... with outstanding accuracy and
reproducibility

-

Model 255 $395.00

(other models from $145.00)

S age pumps drive a range of syringes
from microliters to 100 cc capacity, and pro-
vide flow rates from:

0.00002 to 118 ml/day (255-3)
0.00002 to 98 ml/hour (255-2)
0.000005 to 29 ml/min (255-1)

Here is unmatched syringe pump versatility
—and Sage supplies a complete line of
pumps to meet every cost-function require-
ment. Pumps are designed for accurate,
reproducible infusion of fluids under all
conditions normally encountered in the lab
or hospital. Flow rate is independent of line
voltage changes of +10%. 100 cc syringes
can be driven against back pressures of up
to 300 mm Hg without affecting flow rates.
Smaller syringes will operate against greater
back pressures.

Whatever the application, you can count on
Sage Syringe Pumps to render dependable,
accurate, and reproducible performance.
Models offering fixed flow rates as well as
continuously variable rates are available.

Send for complete technical data today, or
ask at your Sage lab-ware dealer for a
demonstration.

SAGE INSTRUMENTS, INC.
Spring St '

y ite Plains, N. Y.
914 WH 9-4121
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T. B. Massalski and H. W. King (84 pp.,
1961. $3.50); No. 2, Mechanisms of
Growth of Metal Single Crystals from
the Melt, D. T. J. Hurle (75 pp., 1962.
$3.50). Pergamon, London; Macmillan,
New York. Illus. Paper.

Reactor Handbook. vol. 4, Engineer-
ing. Stuart McLain and John H. Martens,
Eds. Interscience (Wiley), New York, ed.
2, 1964. 877 pp. Illus. $25.40.

Reagents and Reactions for Qualitative
Inorganic Analysis. Report of the Com-
mission on Analytical Reactions, Inter-
national Union of Pure and Applied
Chemistry. Butterworth, Washington,
D.C., 1964. 98 pp. Illus. $6.50.

Recent Advances in Matrix Theory.
Proceedings of an advanced seminar
(Madison, Wis.), October 1963. Hans
Schneider, Ed. Univ. of Wisconsin Press,
Madison, 1964. 154 pp. Illus. $4. Six
papers: “On the characteristic roots of
non-negative matrices” by Alfred Brauer;
“Localization of the characteristic roots
of matrices” by A. S. Householder; “The
use of multilinear algebra for proving
matrix inequalities” by Marvin Marcus;
“Positive matrices and functional analy-
sis” by A. M. Ostrowski; “Matrices of
zeros and ones in combinatorial mathe-
matics” by H. J. Ryser, and “On the
variation of the characteristic roots of a
finite matrix under various changes of
its elements” by Olga Taussky.

Regular Figures. 1. Fejes Té6th. Perga-
mon, London; Macmillan, New York,
1964. 351 pp. Hlus. $12.

Relativity, Groups, and Topology. Lec-
tures delivered at Les Houches Sum-
mer School, 1963 session, Univ. of
Grenoble. C. DeWitt and B. DeWitt,
Eds. Gordon and Breach, New York,

" 1964. 945 pp. Illus. Paper, $9.50; cloth,

$19.50.

The Science and Technology of Tung-
sten, Tantalum, Molybdenum, Niobium,
and Their Alloys. Based on an AGARD
conference on refractory metals (Oslo
Univ. Centre), June 1963. N. E. Promisel,
Ed. Published for North Atlantic Treaty
Organization by Pergamon, London; Mac-
millan, New York, 1964. 602 pp. Illus.
$20.

Science for Engineers. vol. 2. G. W.

Marr. Pergamon, London; Macmillan,
New York, 1964. 232 pp. Illus. Paper,
$2.95.

A Second Course in Calculus. Serge
Lang. Addison-Wesley, Reading, Mass.,
1964. 254 pp. Illus. $7.50.

Selected Topics on Elementary Parti-
cle Physics. Course 26, International
School of Physics “Enrico Fermi.” M.
Conversi, Ed. Academic Press, New
York, 1964. 306 pp. Hlus. $10.

Seven-Place Tables of the Planck Func-
tion for the Visible Spectrum. Dietrich
Hahn, Joachim Metzdorf, Ulrich Schley,
and Joachim Verch. Vieweg, Braun-
schweig, Germany; Academic Press, New
York, 1964. 157 pp. Illus. $5.50.

Signification and Significance: A Study
of the Relations of Signs and Values.
Charles Morris. M.LT. Press, Cam-
bridge, Mass., 1964. 111 pp. $5.95.

Silicate Science. vol. 1, Silicate Struc-
tures. Wilhelm Eitel. Academic Press,
New York, 1964. 678 pp. Illus. $24.

Solutions Meétal-Ammoniac. Propriétés

There's nothing so simple
or satisfactory as record-
ing with

£

i

lectricity is the ink"

- I ————— s e e

High-altitude weather data from radar ceilometer is
recorded instantly and vividly on ALFAX electrosen-
sitive gger. 20-minute. chart segment shows returns
to 30, feet.

Progressive innovators are obtaining
vital information never before possi-
ble and often unsuspected in such
fieldsas...

8 LONG RANGE RADAR DETECTION

As opposed to'scope cameras, operator sees re-
turns instantly, evaluates more rapidly, gets
permanent record with increased sensitivity.

s RADAR SAMPLING

Tone shades keyed to signal intensity provide
vivid “‘picture’’ of radar return even when bulk
of data is gated out.

= SONAR ACTIVE AND PASSIVE

Unparalleled identification and location of re-
turns even in poor signal to noise ratio through
integrating capability of Alfax paper.

2 OCEANOGRAPHY

High resolution capability, dynamic tone shade
response with Alden recording techniques add-
ing synchronizing ease provide *‘‘optimization’®
of underwater sound systems.

L FRE%UENCY ANALYSIS, SAMPLING AND
REAL TIME

Intensity modulation and frequency vs. real
time provide continuous vital information with
permanence and past history to achieve pre-
viously unattainable evaluation.

a SEISMIC STUDIES | .

Dynamic response at high writing speeds yields
discrete geological data at resolution never be-
fore possible.

s HIGH SPEED FACSIMILE
Why? Because of

ALFAX EXCLUSIVES

broad, dynamic response of 22 distinct tone
shades

remarkable expansion at low level slfnal
where slight variation may provide cr tlea‘
information

records in the sepia area of the color spec-
trum where the eye best interprets shade
differentials in diminishing or poor light

writing speed capabillities from inches per
hour up to 1400 inches/second

captures 1 microsecond puilse or less
dynamic range as great as 30 db

integration capability for signal capture in
:I m‘nl to noise ratio conditions worse than
0

resolution capabilities of 1 millisecond =
1inch of sweep .

accuracy capabilities of few thousandths of
an inch

o sensitivity to match most advanced sensing
devices

By merely passing a low current through Alfax

everything from the faintest trace signal of

microsecond duration to slow but saturated

signal can be seen instantly, simultaneously.

write for

ALFAX HANDBOOK
OF INSTANT
GRAPHIC
RECORDING
PAPERS
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How to multiply lab help

without

hiring more people

It’s simple. Provide your staff with a variety of
Labconco carts. Only Labconco makes 17 different
models—one for every purpose.

And, Labconco carts are the only line of carts
designed specifically for use in the laboratory.
Chemically inert materials such as fiberglass, com-
pressed asbestos and polyvinyl make them stain
and chemical resistant. Welded steel construction
makes them rigid and rugged.

The cost? Labconco carts start as low as $35. Our
fully-illustrated brochure provides a good look at
this complete line of laboratory carts. For free copy,
contact your laboratory supply dealer or write Lab-
conco, 8805 Prospect Ave., Kansas City, Missouri.

LABORATORY OONSTRUCTION COMPANY
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physicochimiques. Colloque Weyl (Lille,
France), June 1963. G. Lepoutre and
M. J. Sienko, Eds. Université Catholique,
Lille, France, 1964 (order from Benja-
min, New York). 320 pp. Illus. $10.50.

Solvolysis Mechanisms. FEdward R.
Thornton. Ronald, New York, 1964. 266
pp. lllus. $7.

Some Recent Trends in Theoretical
Physics. Proceedings, second anniversary
symposium, January 1964 (Matscience
Report 21). R. Vasudevan, K. Venkatesan,
N. R. Ranganathan, G. Ramachandran,
and K. Raman, Eds. Inst. of Mathemati-
cal Sciences, Madras, 1964. 344 pp. Illus.

Spectra-Structure Correlation. John P.
Phillips. Academic Press,  New York,
1964. 182 pp. Illus. $6.

Spectrochemical Abstracts. vol. - 9,
1962-63. Ernest H. S. van Someren, F.
Lachman, and F. T. Birks. Hilger and
Watts, London, 1964. 102 pp. Paper,
£2 2s.

Stability and Control of Airplanes and
Helicopters. Edward Seckel. Academic
Press, New York, 1964, 522 pp. Illus.
$15.

Star Evolution. Course 28, Internation-
al School of Physics “Enrico Fermi.”
Academic Press, New York, 1964. 498
pp. Illus. $18.50.

Statistics in Physical Science. Estima-
tion, hypothesis testing, and least squares.
Walter Clark Hamilton. Ronald, New
York, 1964. 242 pp. Illus. $10.

Statistics for Scientists and Engineers.
R. Lowell Wine. Prentice-Hall, Engle-
wood Cliffs, N.J., 1964. 687 pp. Illus. $12.

Stratification and Circulation in the
Antillean-Caribbean Basins. pt. 1, Spread-
ing and Mixing of the Water Types with
an Oceanographic Atlas. George Wiist. Co-
lumbia Univ. Press, New York, 1964.
211 pp. Illus. $15.

Stress Waves in Solids. H. Kolsky.
Dover, New York, 1963. 224 pp. Illus.
Paper, $1.55. A reprint of the edition
published by Oxford Univ. Press, 1953.

Strong, Electromagnetic, and Weak In-
teractions. A. Zichichi, Ed. Benjamin,
New York, 1964. 254 pp. Illus. Paper,
$4.95; cloth, $9. Papers presented at the
first course of the International School
of Physics “Ettore Majorana,” 1963. The
lecturers were J. S. Bell, T. Regge, L.
Van Hove, H. Harari, G. Puppi, S. M.
Berman, and N. Cabibbo. Discussions
of recent work were presented by Y.
Goldschmidt-Clermont, G. Giacomelli,
V. Silvestrini, R. Weinstein, and R. Die-
bold.

Strong Interactions and High Energy
Physics. Scottish Universities’ Summer
School (Edinburgh), July and August
1963. R. G. Moorhouse, Ed. Plenum
Press, New York, 1964. 491 pp. Illus.
$22.50. Papers by E. J. Squires, A. O.
Barut, A. Martin, R. Oehme, B. M.
Udgaonkar, S. Fubini, J. Hamilton, F.
Zachariasen, R. Blankenbecler, and C.
Lovelace. :

Structural Concrete. J. D. Davies.
Pergamon, London; Macmillan, New
York, 1964. 171 pp. Iilus. Paper, $2.45.

Structural Geology. L. U. de Sitter.
McGraw-Hill, New York, ed. 2, 1964.
563 pp. Illus. $12.75.

Structure. William G. Moffatt, George
W. Pearsall, and John Wulff. Wiley, New

SCIENCE, VOL. 146



York, 1964. 244 pp. Illus. Paper, $2.95.

Structure Elucidation of Natural Prod-
ucts by Mass Spectrometry. vol. 1,
Alkaloids. Herbert Budzikiewicz, Carl
Djerassi, and Dudley H. Williams. Hold-
en-Day, San Francisco, Calif., 1964. 245
pp. Illus. $10.50.

The Structure of Glass. vol. 3, Cata-
lyzed Crystallization of Glass. E. A.
Porai-Koshits, Ed. Translated from the
Russian edition (Leningrad, 1963) by
E. B. Uvarov. Consultants Bureau, New
York, 1964. 216 pp. Illus. $20.

Synthetic Methods of Organic Chemis-
try. - Yearbook, vol. 18. W. Theilheimer.
Karger, Basel, Switzerland, 1964. 581 pp.
Illus. $39.80.

The Systematic Identification of Or-
ganic Compounds. A laboratory manual.
Ralph L. Shriner, Reynold C. Fuson, and
David Y. Curtin. Wiley, New York, ed.
5, 1964. 468 pp. Illus. $7.75.

Telecommunication Satellites. Theory,
practice, ground stations, satellites, eco-
nomics. K. W. Gatland, Ed. Iliffe, Lon-
don; Prentice-Hall, Englewood Cliffs,
N.J., 1964. 453 pp. Illus. $14.50.

Tensors in Electrical Engineering. J. W.

Lynn. Arnold, London; St. Martin’s
Press, New York, 1964. 226 pp. Illus.
$10.50.

General

The Act of Creation. Arthur Koestler.
Macmillan, New York, 1964. 751 pp. Illus.
$8.95.

Adventures in Public Service. The ca-
reers of eight honored men in the United
States Government. Delia Kuhn and Ferdi-
nand Kuhn, Eds. Vanguard, New York,
1964. 296 pp. Illus. $3.95.

The Architecture of Pueblo Bonito
(Smithsonian Misc. Collections, vol. 47,
No. 1). Neil M. Judd. Smithsonian Insti-
tution, Washington, D.C., 1964. 357 pp.
INMus. Paper, $6 (order from Superintend-
ent of Documents, Washington 25, D.C.).

A Brief History of Science. A. Rupert
Hall and Marie Boas Hall. New American
Library, New York, 1964. 352 pp. Illus.
Paper, 75¢.

Cancer. The search for its origins. John
H. Woodburn. Holt, Rinehart, and Wins-
ton, New York, 1964, 159 pp. Illus. Paper,
$1.28.

Changing Patterns in Foreign Trade and
Payments. Bela Balassa, Ed. Norton, New
York, 1964. 194 pp. Ilus. $4.

Common Trees of Puerto Rico and the
Virgin Islands. Elbert L. Little, Jr., and
Frank H. Wadsworth. U.S. Dept. of Agri-
culture, Washington, D.C., 1964, 558 pp.
Illus. $4.25 (order from Government
Printing Office, Washington, D.C.)

Contact with Jung. Essays on the influ-
ence of his work and personality. Michael
Fordham, Ed. Lippincott, Philadelphia,
1964. 255 pp. Illus. $8.50.

John Dewey and Arthur F. Bentley. A
philosophical correspondence, 1932-1951.
Selected and edited by Sidney Ratner, Jules
Altman, and James E. Wheeler. Rutgers
Univ. Press, New Brunswick, N.J., 1964.
747 pp. $12.50.

John Dewey on Education. Selected
writings. Reginald D. Archambault, Ed.
Modern. Library, New York, 1964. 469
pp. $2.45.

9 OCTOBER 1964

IT MAPS DENSITY of film transparencies. The
unique Tech/Ops ISODENSITRACER* automatically scans and

measures the optical densities, up to 6D, of all points, and re-
cords the density values in a quantitative two-dimensional iso-
density tracing of the scanned area. Applications include analysis
of atmospheric and astronomical photos, high speed photo rec-
ords, photogrammetric films, spectrum plates, medical x-rays,
radiographs, and biological specimens. A complete 7” x 9” iso-
density tracing is usually produced in about an hour. Specimen
to record magnification ratios extend from 1:1 to 1:2000. The
Isodensitracer handles films and glass plates up to 5” x 10”.
Maximum resolution is 1 micron. There's a need for the Iso-
densitracer wherever scientists require precise isophotometric
information quickly or in quantity. The Tech/Ops Isodensitracer
operates in conjunction with the Joyce-Loebl Microdensitometer.

Beaémm;‘/ﬂ&%yﬂc

For further information contact one of the following:

The isodensity
tracing shown
was made from
the negative

of this photo of
the eclipsed
sun and
surrounding
sky. Tracings at
higher.
maghnifications
have been
made to bring
out the density
contours in the
clouds and
coronal region.

993 E. San Carlos Ave., San Carlos, California  Phone (415) 591-8241

National Instrument Laboratories - 12300 Parkiawn Drive ¢ Rockville, Maryland « Phone (301) 933-1144

TECHNICAL OPERATIONS, INC. * Burlington, Massachusetts  Phone (617) 272-2000

t. Patent Applied For.

*/SODENSITRACER is Tech/Op’s Trade Mark for its isophotometer equip
SIS A T S e

_ The lsodensitracer
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You can machine
a steel block
dead square

on this lathe!

“AND DO LAYOUT
DRILLING T00!

Ordinarily these are jobs that can’t be done on a conventional
lathe, unless you’ve managed to rig up some very unusual features.
Lathes for the past 150 years have been built to do just one basic
job, metal turning.

But you can mill, do layout drilling, indexing, surfacing and
dozens of other impossible jobs on a Maximat. Maximat was not
designed as a lathe with attachments, but as a complete multi-
functional machine tool that marries the common elements of the
lathe and vertical mill to create o highly practical tool, that has
greatly enhanced abilities to machine metals.

In many laboratories and maintenance facilities, you'll find
Maximats doing a job that ordinarily takes three or four separate
machines. Yet the cost of a Maximat is comparable with single-
purpose lathes.

Before you decide to buy a lathe, mill or a drilling machine,
you owe it to yourself to investigate Maximat. A new brochure
illustrates many unusual time-saving setups possible with Maximat.
Free. Write today to:

AMERICAN EDELSTAAL INC. (or)

Dept. B-J4, 350 Broadway
New York 10013

CANADIAN EDELSTAAL

47 Granger Ave.
Scarborough,
Ontario, Canada

MAKE
MOLECULES
oN A
UNIMAT?

s 44

Even though Unimat can turn, drill, mill and saw parts so small you
need tweezers to handle them, making a molecule, actual size, is
quite impossible. But molecule models are made in prototype by
Science Teaching Aids Co., of Pell Lake, Wisconsin, who are famous
for their DNA ““working molecule model”.

Paul Dziulak, biologist (in photo) says, “Our work is very unusual.
Our biological cell models are made of metals, hard plastics, epoxies.
Nature seldom makes anything in true round, square or flat shapes.
That's why we use Unimat in our design shop . . . because of its
ability to tackle so many unusual jobs in machining, cutting, polish-
ing impossible shapes.”

Isn’t it time to put Unimat to work for you too?

A special bulletin describing the Science Teaching Aids Co. shop,
vnusual Unimat applications and latest tech literature will be sent
free on request.

Write toaay to

AMERICAN EDELSTAAL INC. (or)

Dept. BB-J4, 350 Broadway
New York 10013

CANADIAN EDELSTAAL

47 Granger Ave.
Scarborough,
Ontario, Canada
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Econo-Cage #21 with #22D lid

316

afford to live in shyle!

e®ttecsscscsncssssssveces®

That’s right! A big 18% reduction in
price puts the disposable Econo-Cage
#21 right in the height of style . . .
best buy on the market. Molded in
rigid polystyrene, featuring low-cost
wire-mesh #22D* lid, with deep-
drawn food hopper.

But that’s not all. Thanks to increased
demand and streamlined production
techniques, we’ve reduced prices on
other Econo-Cages too. Choose from
five different series made with four
different materials . . . a complete line
of cages with matching lids and ac-
cessories to meet every animal care
requirement.

Speaking of requirements, all Econo-
Cages meet or exceed pertinent spe-
cifications set by scientific and
governmental agencies. Let your
qualified Econo-Cage distributor
recommend the best cage for your
needs. Or, send now for the new
Econo-Cage catalog.

*Reg. U.S. Pat, Off, 3002492

3000000000000 0000 BRERRRY

ECONO-LAB division

C N |O|MARYLAND

- o | PLASTICS, INC.

9 E. 37th St., N.Y.,N.Y. 10016
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Dictionary of Plastics. J. A. Wording-
ham and P. Reboul. Philosophical Library,
New York, 1964. 219 pp. Illus. $15.

Dictionary of Political Science. Joseph
Dunner, Ed. Philosophical Library, New
York, 1964. 607 pp. $10.

The Difficult Child. Joseph S. Roucek,
Ed. Philosophical Library, New York,
1964. 302 pp. $7.50.

Dinosaurs. W. E. Swinton. British Mu-
seum (Natural History), London, ed. 2,
1964. 56 pp. Illus. Paper, 5s.

Early American Scientific Instruments.
And their makers. Silvio A. Bedini. Smith-
sonian Institution, Washington, D.C., 1964
(order from Superintendent of Documents,
Washington, D.C.). 196 pp. Illus. Paper,
$1.

Education and the Atom. An evaluation
of government’s role in science education
and information, especially as applied to
nuclear energy. Glen T. Seaborg and
Daniel M. Wilkes. McGraw-Hill, New
York, 1964. 166 pp. Illus. $18.

Elephant. L. Sprague de Camp. Pyramid,
New York, 1964, 191 pp. Illus. Paper, 75¢.

Exchange and Power in Social Life.
Peter M. Blau. Wiley, New York, 1964.
376 pp. Illus. $7.75.

Experiments in Psychology. Laboratory
studies of animal behavior. Donald S.
Blough and Patricia McBride Blough. Holt,
Rinehart, and Winston, New York, 1964.
160 pp. Illus. Paper, $1.28; cloth, $2.50.

Farmer’s World: The Yearbook of Agri-
culture, 1964. Alfred Stefferud, Ed. U.S.
Dept. of Agriculture, Washington, D.C.,
1964 (order from Superintendent of Docu-
ments, Washington, D.C.). 608 pp. $3.

The Federal Bulldozer. A critical anal-
ysis of urban renewal, 1949-1962. Martin
Anderson, M.I.T. Press, Cambridge, Mass.,
1964. 288 pp. Illus. $5.59.

Genetics. H. Kalmus. American Mu-
seum of Natural History, New York, and
Doubleday, Garden City, N.Y., ed. 2,
1964. 280 pp. Illus. Paper, $1.45.

Goldberger on Pellagra. Milton Terris,
Ed. Louisiana State Univ. Press, Baton
Rouge, 1964. 407 pp. Illus. $12.50.

A History of Psychology. Erwin A.
Esper. Saunders, Philadelphia, 1964, 380
pp. $6.50.

History of Science. An annual review of
literature, research, and teaching. vol. 3,
1964. A. C. Crombie and M. A. Hoskins,
Eds. Heffer, Cambridge, England, 1964.
155 pp. 30s. Contents: “‘Science and the
Renaissance” by W. P. D. Wightman:
“History in depth: The early Victorian
period” by Walter F. Cannon; “The bio-
logical sciences in the 19th century: Some
problems and sources” by Everett Mendel-
sohn; and “Problems and sources in the
history of geology, 1749—-1810” by Rhoda
Rappaport. Essay book reviews include a
review of Ernan McMullin’s The Concept
of Matter (reviewed by Mary Hesse) and
a review of Giorgio de Santillana’s The
Origins of Scientific Thought (reviewed by
A. Wassenstein).

Industrial Development in Communist
China. Choh-Ming Li, Ed. Praeger, New
York, 1964, 211 pp. $5.75.

James Means and the Problem of Man-
flight. During the period 1882-1920. James
Howard Means. Smithsonian Institution,
Washington, D.C., 1964. 154 pp. Illus. $3.
A biography of James Means, the editor
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FOR SUPERFINE |
CUTTING OF

HARD, BRITTLE |
MATERIALS. ..

%Mk Airbrasive® Unit

Can you imagine slicing something as brittle as a flask right in half with
a mechanical tool? Of course not! Only the Airbrasive can cut.hard,
fragile materials with such complete safety.

The secret of its cool, completely shockless cutting action is a precise
stream of gas-propelled particles. It shapes, cuts, abrades, cleans or
deburrs with ease such hard-to-work materials as germanium, tung-
sten, glass, ferrites, ceramics. Does a variety of jobs in the laboratory
or on the production line. Frequently the Airbrasive pays for itself
on the first application by eliminating rejects, reducing handwork, or
by simply doing a job that you had previously thought impossible.
The cost is low. For under $1000 you can set up an Airbrasive cutting
unit in your own plant or lab.

Let us make a free trial for you. SEND FOR
Send samples for test or telephone BULLETIN 6407A

collect for a demonstration. Complete information.

S. S. WHITE INDUSTRIAL DIVISION
Dept. 494, 10 East 40th St., New York 16, N.Y. « Telephone MU 3-3015 collect.

ér __ INDUSTRIAL
Mk AIRBRASIVE"
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Delmar Biological Apparatus

Roth Metabolism Cages

For Carbon 14 tracer studies in rats and
mice. The original apparatus, designed by
Dr. L. J. Roth, for total control of input and
collection for metabolic processes. Unique
method separates feces and urine . . . virtu-
ally total absorption of C0.. Complete sys-
tems in 3 cage sizes: 3" for mice, 6” for
rats, 8” for guinea pigs.

Chemostat

A continuous, automatic culture apparatus
for growing microorganisms with controlled
density and growth rates. Full control is of-
fered by vanation of growth factor in nutri-
ent and a timer that feeds nutrient at
selected rates. Complete with control cabi-
net and all glassware. Available in single
and double units.

For full details, and reprints
ask for Biological Bulletin 235

SCIENTIFIC LABORATORIES, inc.

A SUBSIDIARY OF

COLEMAN

317 MADISON ST., MAYWOOD, ILL.

INSTRUMENTS CORPORATION

CHICAGO
l —9 6001 South
APINE Chicago 29, IIl.
Phone 312

REliance 5-4700

318

meet the
flash
evaporator’s

“BIG

BROTHER”

NEW LAPINE MACRO-VAC™

EVAPORATOR for continuous
operation in research and production
applications . ..

. If the recovery of materials dissolved

in solvents, distillation of high boiling
solvents or crystallization is your
problem, Macro-Vac is the answer!

. Wide necked rotating flask, with large
outlet for rapid evacuation . . .
convenient!

. Rotary seal for continuous input of
solutions of temperature sensitive
substances . . . unique!

. Two condensers, operable at different
temperatures . . . rapid evaporation
without foaming.

For complete information, contact your
nearest LaPine branch.

LAPINE SCIENTIFIC COMPANY
OFFICES AND WAREHOUSES

NEW YORK CALIFORNIA

So. Buckhout St., 2229 McGee Ave.,
Irving, N. Y. Berkeley 3, Calif.
Phone 914 Phone 415

LYric 1-8900 THornwall 5-3614

of The Aeronautical Annuals (three vol-
umes, 1895, 1896, and 1897).

Language and Information. Selected es-
says on their theory and application. Ye-
hoshua Bar-Hillel. Addison-Wesley, Read-

ing, Mass.; Jerusalem Academic Press,
Jerusalem, Israel, 1964. 398 pp. Illus.
$12.50.

“M” Project for F.D.R.: Studies on
Migration and Settlement. Henry Field.
The Author, Miami, Fla.,, 1962 (order
from Field Research Projects, Miami).
429 pp. $15.

Malaria in the Interior Valley of North
America. Daniel Drake. Norman D. Le-
vine, Ed. Univ. of Illinois Press, Urbana,
1964 (reprint of the 1850 edition). 909
pp. $7.50.

The Management of Scientists. Karl
Hill, Ed. Beacon Press, Boston, 1964. 159
pp. Illus. $4.95.

Metals, Atoms, and Alloys. Charles Law
McCabe and Charles L. Bauver. Natl. Sci-
ence Teachers Assoc.,, Washington, D.C,,
1964. 128 pp. Illus. Paper, 50¢ (juvenile
book).

A Mission in Action. The story of the
regional hospital plan of New York Uni-
versity. Clarence E. de la Chapelle and
Frode Jensen. New York Univ. Press, New
York, 1964. 201 pp. $4.

Native Freshwater Fishes of Australia.
Gilbert P. Whitley. Jacaranda Press, Bris-
bane, Australia, ed. 2, 1964. 127 pp. Illus.
Paper, 14s. 6d.

The Nongraded High School. B. Frank
Brown. Prentice-Hall, Englewood Cliffs,
N.J.,, 1964. 223 pp. Illus. $5.95.

Nuclear Power, U.S.A. Walter H. Zim,
Frank K. Pittman, and John F. Hogerton.
McGraw-Hill, New York, 1964. 214 pp.
Illus. $18.

Nutrition Science and You. Olaf Mickel-
sen. Natl. Science Teachers Assoc., Wash-
ington, D.C., 1964. 128 pp. Illus. Paper,
50¢ (juvenile book).

Optics. The nature and applications of
light. Irvin D. Gluck. Holt, Rinehart, and
Winston, New York, 1964. 155 pp. Illus.
Paper, $1.28; cloth, $2.50.

Orbital Space Flight. The physics of
satellite motion. Howard S. Seifert and
Mary Harris Seifert. Holt, Rinehart, and
Winston, New York, 1964. 139 pp. Illus.
Paper, $1.28; cloth, $2.50.

The Origins of American Humanistic
Scholars. Robert H. Knapp. Prentice-Hall,
Englewood Cliffs, N.J., 1964, 188 pp. Illus.
$7.95.

Private Wants and Public Needs. Issues
surrounding the size and scope of govern-
ment expenditure. Edmund S. Phelps, Ed.
Norton, New York, 1964. 162 pp. $4.

Productive Capacity of Locality as a
Function of Soil and Climate, with Par-
ticular Reference to Forest Land. M. S.
Czarnowski. Louisiana State Univ. Press,
Baton Rouge, 1964. 192 pp. Illus. $4.

Protozoa. The simplest of all animals.
Richard P. Hall. Holt, Rinebhart, and
Winston, New York, 1964. 123 pp. Illus.
Paper.

The Psychology of Learning and Tech-
niques of Teaching. James M. Thyne. Phil-
osophical Library, New York, 1964. 240
pp. $7.50.

Red Men of Fire. A history of the
Cherokee Indians. Irvin M. Peithmann.
Thomas, Springfield, Ill., 1964. 181 pp.
Illus. $6.50.
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TWO CHAMBER SIZES _
| 4" x 3%" x 4% — 4" x 3% x 9" |

OPERATING TEMPERATURE
2150°F (1177°C)

i 120, 208 and 240 VOLT MODELS

. EMBEDDED HEATING ELEMENTS —
WELDED STEEL CONSTRUCTION

HEAT-RESISTANT ENAMEL FINISH

COMPACT - CONVENIENT
~ for general lab work and process
control.

- TYPE 2000
with automatic electronic tempera-
ture control.

Prices — $247.50 to $257.50.

TYPE 1500

with stepless
control.

Prices — $145 to $165.

Write, wire, or phone for complete
information and name of nearest dealer.

THERMOLYNE CORPORRTION

2555 KERPER BLVD.
Dubuque, lowa, U, 5. A.

input

temperature

Dept. 568

new

FALCON PLASTIC
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B-D LABORATORIES,

B.D AND FALCON ARE TRADEMARKS

PIPET

RIGID « STERILE
DISPOSABLE

send
for
samples

- non-wettable...
minimizes meniscus,
reduces drainage
“hold-back” errors

- chemically clean
- hiologically clean
- crystal clear

- cotton plugged

- sharp graduations

3 graduation markings

1mlx0.1

1 mlx0.01
1.1ml(0.5 1.0, 1.1
graduations)

convenient use
packages

100 (individually
wrapped) in dispensing
box, or 25 in “‘poly"
bag and other package
forms. Available
through your local dis-
tributor.

EFALCUN PLASTICS
DIVISION OF

INC., RUTHERFORD, NEW JERSEY
w04

When is a
$2 Glove Bag
better than a

Dry Box?

Both Glove Bag and dry box are made to do
an equal job: provide dry, inert or clean at-
mospheres. 12R’s Glove Bag is faster to

purge because it starts out flat . . . saving
time and gas. The polyethylene Glove Bag
is transparent, light and portable. Folded it
slips easily into your coat pocket . . . ex-
panded you have up to 18 cu. ft. of clear
workspace. And most important, you may
discard it after a single experiment or use
it over and over again!
Write For Literature

Instruments For Research And Industry
106 Franklin Ave. Cheltenham, Pa.




NEW SPI STEREO
. AND Z00OM STEREO

Since Sigma is synonymous with the most reputable Biochemi-

cals in the World, few people iate Sigma with equipment. NO. 1813-1 8X-32X ZOOM MAGNIFICATION

However, strange as it seems, Sigma manufactures the best SPI development brings unprecedented performance combining stereo and room
advantages. Focus holds through entire 20om range.

little
No. 1813-1 ZOOM STEREO
MODEL 1813-1 complete with illuminator

: base and mirror . . . 5420 . . . With reg-
: vlar base . . . $380.

PLANCHETS

you have ever seen.

Note the concentric rings and quandrant design (pat. pend.).
This little trick prevents “bunching” of your product for most
accurate counting. Price? The lowest of all! So cheap you can

throw them away.
Available at present in Stainless Steel or Aluminum in two

depths. If demand warrants, we would be happy to make
other sizes, too.

Stainless Steel: MODEL 1838-2: Full 360° rotating head.
S— Srodk W Pris e e e
:3;/’4” dig';- x )'|/8” high N6l ;%5 2?:,3 nu'u‘r base and minol,- lSIM'.SO‘ Also
mm X. .4mm) — . availoble, without base and mirror, No. 1838-2 STEREO
1 1/4” dia. x 3/32” high 1000- 35.00 Model 1838-1, §142.50 . . . in various op-
(32mm x 2.4mm) 316-12 5000- 160.00 tical combinations.
Aluminum: ‘ﬁ mmpreﬁr,»nswe, well \Husllrured catalog of SPI mi:rqs(npei for secondary schools,
- - oboratories and research is yours for the asking. Write for cotelog and name of
Size Stock No. Price your nearest franchised dealer.
1 1/4” diam. x 1/8” high 100-$ 3.75
(32mm x 3.2mm) Al-1 500- 11.80
1 1/4” dia. x 3/32” high 1000- 18.00
(32mm x 2.4mm) Al-12 5000- 81.00 . SOUTHERN PRECISION
TLC ® INSTRUMENT COMPANY
PracisionSiies SPI BUILDING . SAN ANTONIO, TEXAS

ince 1947.
THIN LAYER CHROMATOGRAPHY Singk o e

PLATES

PRE-COATED—READY TO USE

This is a brand new idea that makes TLC even easier. Saves T“E KI-ETT FL“ORIMETER

all the time and trouble preparing your own plates.

The following coatings (250 microns) are presently available:

Silica Gel-CaSO, Kieselguhr
Alumina G Cellulose

Other formulations can probably be produced if desired. Also
other sizes. Your comments will be appreciated to help us
offer even better plates.

TLC Plates are boxed 10 & 100 plates, all of one coating, in the
following sizes (please specify coating desired):

2" x 8" " x 37 — 7" x 3"
10 plates $ 7.00110 plates $ 6.50| 10 plates $ 595
100 plates 64.00 | 100 plates 60.00] 100 plates 54,00
Lgr. Quan. Inquire |Lgr. Quan. Inquire | Lgr. Quan. Inquire

ORDER DIRECT TELEPHONE COLLECT

from ANYWHERE in the WORLD
for IMMEDIATE SHIPMENT or to DISCUSS PROBLEMS

No. 2070

Day, Station to Station, Designed for the rapid and accurate determination of
PRospect 1-5750 thiamin, riboflavin, and other substances which fluoresce
Night, Person to Person, % in solution. The sensitivity and stability are such that
= it has been found particularly useful in determining very

Dan Broida, WYdown 3-6418
4 small amounts of these substances.
TWX (Teletype) Day or Night: COLLECT-314-556-0594-U se nee

TELEGRAM: SIGMACHEM, FAX, St. Louis, Mo. KLETT SCIENTIFIC Pnonuc'rs

The Ressarch Laboratories of PHOTOELECTRIC COLORIMETERS * BIO-COLORIMETERS
GLASS ABSORPTION CELLS * COLORIMETER NEPHELOM.

E l E M A CHEMICAL COMPANY ETERS + KLETT REAGENTS « COLONY MARKER AND TALLY

3500 DE KALB ST. « ST. LOUIS 18, MO. * U.S.A,

MANUFACTURERS OF THE FINEST BIOCHEMICALS AVAILABLE zr( / f;
Distributed in the United Kingdom through ' 6 Manufacturmg Co., Inc.

SIGMA LONDON Chem. Co. Ltd., 12, Lettice St., London, S.W.6, Eng. 179 EAST 87TH STREET, NEW YORK, N. Y.
Phone RENown—5823 ’
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NEWS AND COMMENTS

(Continued from page 236)

denly accumulated during the summer.
One of these findings was an apparent
break-through of researchers at Ros-
well Park and elsewhere in attempts to
grow the virus particles cited by Endi-
cott in large quantities. Another was the
discovery by a team of researchers from
the Pfizer laboratories, the South Jersey
Medical Research Foundation, and the
University of Pennsylvania that some
of the particles associated with leukemia
were present in cow’s milk. Although
NCI and other officials are careful to
emphasize that this is only one of many
new clues, it is clearly one that raises
the possibility of a major public health
“scare” and may have influenced the
Senate committee, which had not yet
completed its deliberations.

The major influence, however, ap-
pears to have been the conviction that
the level at which NCI had planned to
fund leukemia research was not high
enough to exploit satisfactorily all the
new discoveries. The appropriation fol-
lowed the discoveries very quickly and
shows how speedily Congress can react
when the significance of scientific infor-
mation is presented to it in comprehen-
sible fashion. In fiscal 1964, about $24
million was spent on studies related
to leukemia, with all but $250,000 going
to support outside grantees and con-
tractors. Although the spending level
for the current fiscal year had not been
determined, it appears that with the
special appropriation, it will total around
$33 or $34 million. The additional $10
million has been specifically earmarked
according to the NCI for (i) efforts to
substantiate the viral nature of leukemia
and to develop vaccines; (ii) develop-
mental work to minimize the dangers
to scientists working on isolating and
growing the viruses; (iii) further clarifi-
cation of leukemia in animals and its
relation to man; and (iv) intensive de-
velopment of new leads in chemo-
therapy, supportive therapy, and phar-
macology.—ELINOR LANGER

Announcements

The National Bureau of Standards
Institute for Basic Standards has in-
itiated a service for the calibration of
humidity measuring instruments. The
facility is being offered to both govern-
ment and the public, but only instru-
ments suitable for use as laboratory
or plant standards are being accepted
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BUCHLER

FLASH EVAPORATORS
FOR EVERY APPLICATION

UNIVERSAL
MODELS . . .
for Batch or
Continuous Oper-
ation in perma-
nent installations.

from $215.50

(A) PORTABLE MODEL Rigid balanced
design. Evaporation within glass and
teflon prevents contamination.

$174.40

(B) PORTABLE MODEL with DEWAR
Condenser to perform evaporation of
heat-sensitive materials.

$197.00
(C) PORTABLE MODEL with SPIRAL
Condenser—eliminates the setting up of
a separate cooling arrangement.

$199.10

Available also with temperature-controlled water
bath.

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

GLASS-TO-GLASS AND TEFLON CONNECTIONS THROUGHOUT!
Prevent contamination—Distillation occurs only within glass and teflon—Balanced design
permits smooth rotation without drag and larger output without loss of material—Continuous
feed of solution or inert gas.

Components and accessories available at low cost to convert easily from one model to another.
Made in U.S.A. and available for immediate delivery.

SEND TODAY FOR NEW BULLETIN —S-FE-1000

with complete information and prices on all models and
all comp ts and ories

LABORATORY APPARATUS
BUCHLER INSTRUMENTS, INC.

BUCHLER
INSTRUMENTS 1327 16th Street, Fort Lee, New Jersey

Phone 201-945-1188 or cali N.Y.C. direct LO3-7844

PRECISION INSTRUMENTS




13 Spectroquality Solvents
Now Available for Use In FAR UV

Cut-Off*
IR 138 m .
R 103 m .
SRR 003 m
A |03
IR 190 ™
RN 204 M
I 205 m
R 104 m
I (0] m
ARSI )07 M
R |02 m
b _________________________BERE.M
DN 206 m .

SG2726 Acetonitrile
SG2825 Cyclohexane
SG5089 Glycerol

SG5234 Heptane

SG5093 Hexane

SG2859 Methanol

SG2857 iso-Propyl Alcohol
SG5916 2,2,4-Trimethylpentane
SG5696 2-Methylbutane
SG2858 iso-Butyl Alcohol
SG7602 Cyclopentane

$G2466 Pentane

SG2272 Butyl Alcohol

Low residue 0.0005% max. Low moisture 0.05 max. Low fluorescence less than 0.5% as

quinine base. All are typically much less. It has been known for some time that spectra obtained.

in the region between 160 my and 210 my. are very intense and often highly characteristic. Much
valuable information can be gained by exploration in this area. However, the lack of commercially
available solvents that are essentially free of impurities with high absorptivity in the far UV has
discouraged use of this region.

Now, all MC&B Spectroquality Solvents devoid of intrinsic absorption characteristics in the far
UV region, and some with inherent absorptivity in this area, are available with cut-offs that extend
well into the far Uv.*

We hope that these Spectroquality Solvents will stimulate renewed interest in far UV exploration.
The development of these solvents is the result of MC&B's continuing effort to provide the best
solvents for spectrophotometry, fluorometry and other precise techniques.

*Cut-offs determined with 1-cm cell path using high purity nitrogen as a reference. A cell path
of 0.01 cm is recommended in practice to increase the utility of these solvents.

Division of The Matheson Co., Inc.
Norwood {Cincinnati) 0., East Rutherford, N. J.

322

for calibration. The results will be re-
ported in terms of dew-point temper-
ature (degrees centigrade), mixing ra-
tio (grams of water vapor per Kkilo-
gram of dry air), volume ratio (parts
of water vapor per million parts of
air), or relative humidity (percent).
Information regarding the fees charged
for the calibrations may be obtained
from Test Administration, Accounting
Division, National Bureau of Stand-
ards, Washington, D.C. 20234,

Grants, Fellowships, and Awards

Applications are invited from U.S.
scientists to participate in a conference
on developmental biology and fertiliza-
tion, to be held in Tokyo 27-31 March.
The Meeting is sponsored by the U.S.—
Japan Cooperative Science Program.
Funds are being provided by the Na-
tional Science Foundation for 20 U.S.
investigators to attend the meetings and
to visit major Japanese centers for de-
velopmental biology. Deadline for re-
ceipt of applications: 7 November.
(C. L. Markert, Department of Biology,
Johns Hopkins University, Baltimore,
Md.)

The International Laboratory of
Genetics and Biophysics in Naples,
Ttaly, has announced the availability of
ten 2-year fellowships beginning 1 Jan-
uary 1965. The program, intended for
postgraduate research and further train-
ing through advanced courses at the
laboratory, is open to applicants 30 or
under who have received a university
degree during the past 5 years in math-
ematics, physics, chemistry, biology, or
medicine. Applications should include
academic transcripts, a tentative pro-
gram of proposed scientific work, and
one copy of each scientific publication.
Submission deadline: 75 November.
(G. Polvani, Laboratorio Internazionale
di Genetica e Biofisica, Casella Postale
104, Napoli, Italy)

The Population Council is offering
fellowships for pre- or postdoctoral
study in demography during the 1965~-
66 academic year. Applicants must
have completed 4 years of college, and
preference will be given those with at
feast a year’s graduate work. Recipients
may choose their own place and course
of study. Stipends begin at $2700, plus
tuition and university fees; supplemen-
tal funds will be used for books,
necessary travel, and special expenses.
Stipends are larger for postdoctoral fel-
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lows. Deadline for applications from
the U.S. and Canada: 30 December;
from other countries: 11 January. (Fel-
lowship Secretary, The Population
Council, 230 Park Avenue, New York
10017)

The Atomic Energy Commission is
offering two types of fellowships in
health physics. Each fellowship is for a
year, renewable for up to 3 years; sti-
pends include dependency and travel
allowances, tuition, and fees at a par-
ticipating university. Applicants for
each must be U.S. citizens. Information
on both programs is available from the
Health Physics Fellowship Office, Uni-
versity Relations Division, Oak Ridge
Institute of Nuclear Studies, Oak Ridge,
Tenn. 37831. The fellowship programs
are:

AEC special fellowships in health
physics, for full-time graduate study to-
ward the M.S. or Ph.D., during an
academic year and 3 months’ on-the-job
training at a government laboratory.
The annual stipend is $2500. Applicants
must be under 35 years old and have a
bachelor’s degree in biology, chemistry,
engineering, physics, or a related field.

Advanced health physics fellowships,
for persons now active in the field,
with at least 2 years’ training besides
schooling and able to study at the doc-
toral level. Preference is given those
less than 32 years of age. The stipend
is $4000 a year.

Meeting Notes

The Air Polution Control Association
will hold its 58th annual meeting in
Toronto, Ontario, 20-24 June 1965,
and papers are solicited. Deadline for
200-word abstract and title in triplicate:
15 November. (M. Katz, Director, En-
vironmental Assessment, Occupational
Health Division, Department of Na-
tional Health and Welfare, 45 Spencer
St., Ottawa, Ontario)

The theme of the 13th Hahnemann
Medical College symposium will be the
stomach, and related areas of the
esophagus and duodenum. The meet-
ing, scheduled 14-16 December in
Philadelphia, will stress the basic as-
pects of the physiology and diseases of
the stomach and interrelationships of
the abnormalities to functions of ad-
jacent areas of the intestinal tract. (J.
H. Moyer, Department of Medicine,
Hahnemann Medical College, Philadel-
phia, Pa.)
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PINPOINT ENDPOINTS PRECISELY WITH
NEW FISHER TITRIMETERY® Precision electronics,

wide choice of electrodes permit exceptionally close determination
of titration endpoints. Range: 0 to +=1400 mv, 0 to 14 pH. Reso-
lution: =2 mv, =0.02 pH. Accuracy: =0.5%. New Titrimeter,
Fisher's potentiometric titrator (patent pending), comes in two de-
signs: Model 35 for manual titrations; time-saving Model 36 for
automatic and manual titration. Optional accessory kits for micro-
and Karl Fischer titrations. Full details from your nearest Fisher
branch, or write Fisher Scientific Company, 139 Fisher Building,
Pittsburgh 19, Pa., for information Bulletin FS-247,

J.160

@HSHER SCIENTIFIC

World's Largest Manufacturer-Distributor of Laboratory Appliances & Reagent Chemicals

Bpston * Chicago * Fort Worth * Houston - New York * Odessa, Tex. * Philadelphia
Pittsburgh - St. Louis « Union, N. J. » Washington * Edmonton + Montreal - Toronto



RADIONUCLIDES
SPECIAL SOURCES

MOSSBAUER EFFECT
MATERIALS

RADIONUCLIDES
Am-241 Co-58 1-131 Na-22*
Be-7* Co-60 Fe-55*
Bi-207* Eu-155 Mn-54 Sr-85*
Ge-68* Ni-59 Sn-119m
Cd-109* Au-195* Ni-63 Ti-44*
Co-57* I-125 P-32 Zn-65*
. 1-129 Pm-147

All Available From Stock ]
Carrier-free except Sn-119m 30mc, gSn.
*Cyclotron-produced. No USAEC license
required.

SPECIAL SOURCES

POSITRON SOURCES:

Na?? high vacuum, cryogenic tempera-
ture. Co%® any conditions to 1000°C.

MONOENERGETIC ELECTRON
SOURCES:
Bi27, Cs"¥7, Cd", and other point sources.

MOSSBAUER MATERIALS

SOURCES:
Demonstrated Performance
Co% (Fe®) in Cu, Pd, Pt, Fe, and others.
Snhom (Sn%) in Sn, Sn0O., SnMg,, and
others. Iz (Tes), Aul® (Pt19),
1129 (Xeﬂgm)_

ABSORBERS
(Natural and enriched):

Fe®-iron, ammonium-lithium ferrofluo-
ride, stainless steel, sodium ferrocyanide,
Snt¥.tin, Sn0,;, SnMg., and others.

NENC also produces more than 500 C!+
and H? labeled compounds. Most are
available for delivery from stock.

NEW ENGLAND NUCLEAR CORP,

575 ALBANY ST.,, B0OSTON 18, MASS.

TEL.426-7311 | AREA CODE 617
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The World’s Fastest
Multichannel Analyzer

« PULSE HEIGHT ANALYSIS
« MULTI-TIME SCALING
« FAST BUFFER MEMORY

We would like to show you how
Syntec/150 can gather your data
faster and more reliably—
because only Syntec/150 has a
one-microsecond per event deadtime
in pulse height analysis.

And only Syntec/150 performs
multi-time scaling with advance
rates up to one-megacycle.

For literature or a demonstration
write Richard A. Karlin,

Director of Engineering.

o
%

LINEAR ALPHA, INC.

823 Emerson St., Evanston, lllinois
U.S5.A. 60201
Phone 312-475-1731

® Registered by Linear Alpha, Inc.

i

SYNTEC/ 150\

i,

FOR
CONVENIENCE
AND ACCURACY
USE ONE OF THESE
10 MULTI-PURPOSE

RECORDERS

MODELAZ
VARICORD LINEAR/LOG
LABORATORY RECORDER

24 calibrated ranges from 10 MV or
10 «A full scale, Potentiometric re-

cording, both linear and logarithmic,
Absorbance scale zero to infinity.

MODEL 44

MICROCORD SUPER SENSITIVE
LABORATORY RECORDER

/5 MV full scale maximum sensi-

tivity, or 50 microvolts per inch.
ast pen speed; excellent noise
2jection. Dual chart speed.

Write for bulletins

Stocked by
Laboratory Supply Houses

PHorovalT

CORPORATION
1115 BROADWAY ¢ NEW YORK 10, N.Y.
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Courses

A course in digital simulation tech-
nology has been organized by Control
Technology, Inc. It is scheduled 16-23
October, in Long Beach, California.
Registration fee for the full course is
$350. (Digital Simulation, Control Tech-
nology, Inc., 1232 Belmont Ave., Long
Beach, Calif. 90804)

Films

The following 16-mm, sound, color
films are available from Thorne Films,
Inc., 1229 University Ave., Boulder,
Colorado 80302.

Measuring Oxygen Consumption (6
minutes; $77). Construction and use of
a simple apparatus to measure oxygen
consumed by small mammals; can be
measured in cubic centimeters per
hour, per gram of body weight.

Bacteriophage Growth (4 minutes;
$53). Presence and growth of T. bac-
teriophage, and a method for deter-
mining its concentration in a culture
of Escherichia coli B.

Hot Wire Technique with Chick
Embryo (3 minutes; $41). A simple
procedure for removing chick embryos
from their yolks by using a circular
piece of nickel-chrome wire, which can
then act as a carrier during the fixing
and staining process.

Development of the Cardio-Vascular
System of the Chick: The Heart (20
minutes, color or black and white,
sound. First of series of five films).
Heart development in the early chick
embryo, later development, and effects
of development of the truncus, ventri-
cle, and sinoatrial region on heartbeat
rate. (Audio-Visual Center, Indiana
University, Bloomington, Ind.)

Scientists in the News

George W. James, director of socio-
economics research at Battelle Memorial
Institute, has been elected president of
the National Association of Business
Economists, succeeding Richard W.
Everett of Continental Can Company.

Richard Cole, formerly in charge of
the countermeasures evaluation branch
of the military evaluations division at
the U.S. Naval Radiological Defense
Laboratory, has been named to head the
chemical technology division at the
laboratory.
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WM. AINSWORTH £LIRT LRSI

2151 LAWRENCE STREET / DENVER, COLORADO 80205

TELEPHONE AREA CODE 303/ 2551723

44 PAGE CATALOG

gives detailed information and speci-

fications on Ainsworth’s complete
line of balances. This is the most
comprehensive and informative cata-
log ever published by Ainsworth.

Write for Catalog AW-15

WM. AINSWORTH & SONS, INC.

2151 LAWRENCE STREET e DENVER, COLO. 80205
AREA CODE 303/255-1723

CONTENTS

Definition of terms

Analytical balances
Substitution types
Equal-arm types

Semi-micro balances

Substitution
and equal-arm types

Micro-balances

Recording balances

Vacuum and vacuum /
pressure types

Ultra-high vacuum types
High-speed types
Non-vacuum types

Balance accessories
Weights

NBS tolerance chart
Weight conversion table
Brunton pocket transit
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ARE YOU GOING TO BUY AN
ADVANCED OSMOMETER

INFINITELY T VARIABLE
0 fil

NO VALVES ¢« NO CONTAMINATION
NO CORROSION » NO CLEANING

In Sigmamotor AL Pumps a loop of
plastic tubing is placed in back of
plate “X''. A rotating eccentric shaft
tilts this plate in a nutating manner
compressing the tubing and forcing
liquid or slurry around the loop. Speed
of DC Motor is varied by a solid state
converter operating on regular 115
VoIt AC. Flow rate can be recorded and
repeated exactly. Set-up and calibra-
tion is quick and easy.

... or later on just wish you had?

/

.

Standard Advanced Osmometer Automatic Osmometer

Here’s why ADVANCED is world leader in osmometry:

® STANDARD ADVANCED OSMOMETER — lLaboratory -
proved most versatile, simplest to operate, most reliable.
AUTOMATIC ADVANCED OSMOMETER —For large

chemical laboratories. Performs completed unattended opera -
tions on as many as 45 samples at a time. Reproducibility 2

inn.S H mOs.
L Fee"mg samplmg NANOLITER ADVANCED OSMOMETER — An improved,
. simplified version of the Ramsey-Brown apparatus. Measures melt-
° Drug lnfusmn ing point on samples as small as .1 milli microliter.
HI-PRECISION RESEARCH ADVANCED OSMOMETER —
Reproducibility &= 0.3 milli degrees. Can be used for total body
CAPACITIES:
AL-2E, 1.5 to 120 ML/Hr.;
AL-4E, 10 to 900 ML/Hr.

water determination by D20 dilution.

AL ADVANCED
[ INSTRUMENTS, Inc.
INCORPORATED
68 North Main St. « Middleport, N. Y. J)

e Column Chromotography

AN

WRYITE TORQY FFOR LITERITY,

Kenneth Street / 617 DEcatur 2-8200
Newton Highlands, Massachusetts, 02161

Unmatched:

® Versatility

H Reliability

m Simplicity of operation

THE
PHYSIOGRAPH

the complete physiological
recording system

E & M's Newest Pressure Transducer
The Linear-Core™ Model P-1000

The first in a wholly new series of force and pressure transducers
is now available, featuring wide range, low volume displacement
and a high overload factor. It reduces the per channel cost of
pressure recording, since no pre-amplifier is required. Designed
to operate into the PHYSIOGRAPH, the Linear-CoreT™™ Model P-1000
provides maximum sensitivity of 4 mm. Hg/cm pen deflection. The
overall range is from —200 to over 1000 mm.Hg. Volume displace-
ment: 0.7 mm* per 100 mm.Hg. Maximum overioad: 4000 mm.Hg.
internal calibration: 10 and 100 mm.Hg. Linearity and hysteresis:
+0. of selected range. E & M Instrument Co., iInc., 6030
England St., Houston, Texas 77021.

Recorders

Choice of one to six recording chan-
nels, 12 fixed-speed or continuously
variable speed chart drive, rectilinear
or curvilinear ink writing. Operational
simplicity of all E & M precision equip-
ment permits immediate use by per-
sonnel untrained in electronics.

Transducers

E & M provides Transducers for
respiration—rate, depth; air flow; im-

pedance pneumography; plethysmogra-
phy, rheography; muscle pull—smooth,
skeletal, cardiac; gut motility; pressure;
blood pressure—direct and indirect;
blood flow; circulation times; oxygen
tension; pulse —rate, contour, velocity;
electrocardiography; heart rates; heart
sounds; electroencephalography; rheo-
encephalography; glandular secretions;
galvanic skin response; temperature;
electromyography; and others.

E & M INSTRUMENT CO., INC.p=w

Box 14013 « 6030 England Street « Houston, Texas 77021

Instrumentation for Research and Education

Send for 32 page, fully-illustrated catalog, #105.
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Indirect Blood Pressure From Lab
Animals 25 to 1000 Grams

Smal] Animal Study Unit with expanded series of
inter changeable restraining cages for mice,rats,
uinea pigs, and hamsters from 25 to 1000 grams.
omprised of a lucite base with built-in warmin
element for environmental temperature control,
and clear plastic animal housings. Ideal for use
with E & M ELECTROSPHYGMOGRAPH for indirect
blood pressure and other physiological measure-
ments. E & M Instrument Co., Inc., 6030 England
Street, Houston, Texas 77021.
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James G. Kelly, chief of the com-
munity projects section at the NIH
Mental Health Study Center, has been
appointed associate professor of psy-
chology at Ohio State University.

Harpur College, Binghamton, N.Y.,
has appointed H. R. Kells assistant
dean. He has been assistant to the
chairman of the college’s division of
science and mathematics.

The following appointments have
been announced by Rice University:

Friedrich Horn, formerly at the Uni-
versity of London; professor of chem-
ical engineering. ‘

Angelo Miele, former director of
astrodynamics and flight mechanics at
Boeing Scientific Research Laboratories,
Seattle, Washington; professor of astro-
nautics.

G. C. Jain, formerly at Purdue Uni-
versity; associate professor in electrical
engineering.

Douglas Price-Williams, formerly at
the London School of Economics; asso-
ciate professor of psychology.

William H. Summerson, formerly
chief scientist at the U.S. Army Edge-
wood Arsenal, Maryland, has become
director of the Food and Drug Ad-
ministration’s Bureau of Scientific Re-
search.

At the California College of Medi-
cine:

Thomas L. Nelson, former professor
in the University of Kentucky college
of medicine, has become professor and
chairman of the pediatrics department.

Bernard J. O’Loughlin, former pro-
fessor of radiology and head of the
diagnostic division and chief of pedi-
atric radiology at the University of
California, Los Angeles, has been ap-
pointed professor and chairman of the
department of radiology.

Bernard O’Connor, head of the neu-
rology- service at Los Angeles County
Rancho Los Amigos Hospital, has be-
come chief of the division and associ-
ate professor of medicine.

Thomas Gold, chairman of Cornell’s
department of astronomy and director
of the university’s center for radiophys-
ics and space research, and Harry
Messel, head of the school of physics
at the University of Sidney, Australia,
have been named directors of the newly
established Cornell-Sydney joint astron-
omy center. The center will employ
facilities at Cornell, Sydney, and the
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if you
can determine
the
molecular weight
of this

_in
minutes

—YOUR NAME IS PROBABLY ON
OUR LIST

Qur list* includes:
2 Research Institutes
15 Industrial Polymer Lahs
3 Elastomer Research Lahs
3 Medical Research Institutes
1 Nuclear Research Lab
1 U.S. Military Research Lah
2 Aerospace Labs
3 Major Universities

- who are using the Mechrolab High-Speed
Membrane Osmometer in a broad variety of
applications, including the following:

Oncotic Pressure Cellulosics

Proteins Polyurethanes

Synthetic Polystyrenes
Elastomers  Polyvinyl Chlorides

Polyolefins Polyvinylidene Chlorides

Polyamides

Polymethyl Methacrylates

* Names on request

Mechrolab High-Speed Membrane Osmom-
eters have been in daily service for many
months by users such as those at left, to
determine molecular weights of natural
and synthetic polymers. Complete and ac-
curate determinations based on four con-
centrations are made in minutes, not in
hours or days.

Series 500 High-Speed Servo-Osmometers
are designed for the number-average mo-
lecular weight range of 20,000 to 1,000,000,
using organic or aqueous solutions.

Three models are available, covering a
wide range of temperatures; Model 501,
for general polymer work, from 25°-65°C;
Model 502, for solutes which dissolve only
at elevated temperatures, from 25°-130°C;
and Model 503, 5°-65°C, for natural poly-
mers which denature at ambient tempera-
tures.

Interested? Would you like to join the
others on our list? Start by writing now for
literature. If you wish, a demonstration will
be arranged in your area. Write to 1062
Linda Vista Avenue, Mountain View 22 Calif,

Mechrolab ...

“advanced instrumentation for increas-
ing laboratory productivity”
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GL50 A BENCH GLASS LATHE

for professional or occasional glassworking

This unit is durable and compact re-
quiring only 2’ x 3" bench area . . . can
hold tubing from 0-64 mm through
spindle and up to 6” o.d. on the ex-
clusive contour chucks. Complete, ready
to operate.

Price $725.00 4

IDEAL FOR PHYSICAL, CHEMICAL,
BIOLOGICAL AND ELECTRONIC LABORATORIES

‘ With NEW CONTOUR CHUCKS, two independently working sets of
slim self-centered jaws permit, for the first time, chucking and
centering of a variety of
shapes and sizes.

GL50 B FLASK HOLDER
with asbestos covered Stee!
Fingers. Universal self-center-
ing; permits mounting in head
or tailstock up to 6” o.d.;
accepts blowhose and swivel.
BURNER CARRIAGE holds lathe
fire or one or two hand
torches.

BETHLEHEM APPARATUS COMPANY, INC.
HELLERTOWN, PA.

rack "em up for AUTOMATED

GLASSWARE WASHING
AND DRYING

Standard
Bottom
Rack Insert

Accessory Petri
Dish Rack

The all new, fully automatic, C.R.C. Lab-
washer . . . combined with 11 different
C.R.C. stainless steel racks . . . guar-
antees you fast, easy automated glass-
ware washing and drying. Many exclusive
features plus the Labwasher’'s low pur-
chase and operating costs make hand- =
washing of glassware an extravagance!
Regardless of your laboratory's size,
C.R.C. Labwasher can solve your glass-
ware washing problems. Investigate now.

Check your glassware washing problems
against actual, in-the-fietld ‘‘Usage Re-
ports”. Request Bulletin No. 141.

Standard Removable
Top Rack

M CHEMICAL RUBBER co

2310 SUPERIOR AVENUE CLEVELAND 14, OHIO
A-4728
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Arecibo Ionospheric Observatory in
Puerto Rico. Members of the Cornell
faculty who have joined the center are:

Edwin E. Salpeter, professor of nu-
clear studies;

Philip Morrison, professor of physics;

Kenneth 1. Greisen, professor of
physics and director of Cornell’s cosmic
astronomy program;

Gordon H. Pettengill, associate di-
rector of the Arecibo Ionospheric Ob-
servatory;

Associate professors of astronomy
Frank D. Drake, Marshall H. Cohen,
W. Ian Axford, Mukul R. Kundu, and
Martin O. Harwit.

Sydney faculty members associated
with the center are:

R. Hanbury Brown, director of Syd-
ney's stellar interferometer;

W. N. Christiansen, head of Sydney’s
electrical and engineering school:

C. B. A. McCusker, who is in charge
of Sydney’s cosmic astronomy installa-
tion:

B. Y. Mills. department of physics.

Roy H. Garstang, former assistant
director of the University of London
Observatory and Reader in Astronomy
at the university, has joined the Univer-
sity of Colorado as professor of physics
and astrophysics, and permanent fellow
of the Joint Institute for Laboratory
Astrophysics.

Dorland J. Davis has been appointed

‘director of the National Institute of

Allergy and Infectious Diseases, to suc-
ceed Justin M. Andrews, who has re-
tired. Davis was formerly director of
intramural research at NIAID.

Recent Deaths

Philip E. Ohmart, 48: founder and
president of the Ohmart Corporation;
27 August.

Fred W. Schueler, 43; professor and
chairman, department of pharmacology,
Tulane University school of medicine:
7 September.

Angus M. Woodbury, 78: director of
ecology research on the Colorado Proj-
ect at the University of Utah: 1 August.

Rufus B. von Kleinsmid. 89; Chan-
cellor, University of Southern Califor-
nia; 9 July.

Erratum: In the report ‘“Lobuloalveolar differ-
entiation in mouse mammary tissues in vitro”
by R. Ichinose and S. Nandi (31 July), the
sentence begining on page 496, column 3, line
13, should have read: “The contents of media 2,
3, and 4 will be referred to hereafter as ‘incom-

plete hormone supplements’; the contents of
medium 5, as ‘complete hormone supplement’.”

SCIENCE, VOL. 146



