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EACH
"STREAM'........
IS A
SEPARATE
FRACTION!..

Beckman/Spinco Model CP Continuous
Flow Electrophoresis instrument — L
with accessory fraction collector allows ) - ; T
unattended runs of 72 hours. ; - " a

As long as your biochemical or organic mixture is processing antibiotics and concentrating vaccines.
water-soluble and the fraction you want is ionized In organic chemistry the CP can isolate the end
— chances are our Model CP Continuous Electro- product in many types of reactions, in quantities
phoresis can separate it — and in quantity. up to a gram of pure material a day. Often the vari-
In the field for three years, the CP has solved a ous side products can be separated as well.
wide array of fractionating and purifying problems. If you face the problem of preparing pure frac-
In biochemistry the Spinco Model CP separates tions in volume, investigate the CP Continuous
amino acids, peptides, hormones, sterols, bacteria, Electrophoresis now. Fill in the coupon and you will
viruses, serum proteins and lipoproteins...is used in receive literature by return mail.

TOo: Spinco Division, Beckman Instruments, Inc.
Stanford Industrial Park, Palo Alto 5, Calif.

a Please send me applications bulletin 6055 giving typical
operating conditions and literature references.

0 Please send descriptive literature and prices on the CP.

|
Beckman-
TITLE OR QN Splnco Division
DEPARTMENT ¥ ? Beckman Instruments, Inc.
FIRM OR g 25 §
INSTITUTION g YEARS &

Gp5.108

ADDRESS.

CITY. STATE

S-63A



From SAUNDERS...

outstanding texts in the biological sciences

Villee — BIOLOGY

Villee, Walker & Smith — GENERAL
ZOOLOGY

Romer — The VERTEBRATE BODY

Romer — Shorter Version of the Second
Edition of The VERTEBRATE BODY

Giese — CELL PHYSIOLOGY S BIOL O«
Turner — GENERAL ENDOCRINOLOGY e

Frobisher — MICROBIOLOGY i
HANDBOOK OF BIOLOGICAL DATA

Balinsky — INTRODUCTION
to EMBRYOLOGY

Guyton — FUNCTION of the
HUMAN BODY

‘Maximow & Bloom — HISTOLOGY iRy Sy
Cell Physiotoorv

#
Condia/er fée:fe éooéd
/é’” - gt C/“M“ / = FIR0Y Human Body 'g
. :

~ W. B. SAUNDERS COMPANY

West Washington Square
Philadelphia 5, Pa.
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This chromatogram was run on a
Model 154-D Vapor Fractometer,
utilizing a 150’ squalane “U”
Golay* column. Detector was of
the flame ionization type. The

3-methyl pentane

<
= 3 chromatogram displays high-effi-
‘E_ b ciency separation of a number of
= C4-Cg saturated hydrocarbons.
a
z *Patent No. 2,920,478
£ ©
! L&)
= c
L
(&
Ty
<
&
e
The Perkin-Elmer Model 154-D
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PERKIN-ELMER PRESENTS

THE MODEL 154-D VAPOR FRACTOMETER

... a totally new concept in analytical versatility

Although a relatively young science, gas chromatography has
advanced with giant strides since its introduction in 1952.
And Perkin-Elmer, designer and producer of the first com-
mercial gas chromatograph, keeps pace with its progress with
the new Model 154-D Vapor Fractometer.

This latest member of the famous 154 series of Perkin-
Elmer gas chromatographs combines, in one versatile unit,
the latest advances in instrumentation: Golay (capillary)
columns, ionization detectors, precise micro-sampling tech-
niques. To match the increased performance demands of
these revolutionary new developments, new and more rugged
components have been introduced in critical areas of the
Model 154-D. Added to the superlative regular features of
the 154 line, these provide, in one instrument, the utmost in
analytical versatility, reliability and precision.

Versatility: The outstanding attribute of the new Perkin-

Elmer Model 154-D is its exceptional analytical versatility..

Precise, reproducible sampling of gas and liquid micrc- and
macro-quantities and specialized *“micro-pilot-plant™ acces-
sories provide complete sample introduction capability. For

Talented engineers and physicists at all levels
interested in development of commercial laboratory
scientific instruments find great reward at
Perkin-Elmer. Please write or call Mr. Howard Moran.
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partition analysis, the Vapor Fractometer may be operated
in any one of the following modes:

1. standard packed columns with thermal conductivity
detection;

2. Golay columns with ionization gauge detection;

3. standard packed columns with ionization gauge detec-
tion; and

4. in parallel operation, using packed columns-thermal con-
ductivity detection, and Golay columns-ionization gauge
detection.

For these varied modes of operation, a complete selection of
column designs and stationary phases is available to meet any
samplesituation. Four detectors are offered as standard acces-
sories, providing a choice to handle specific analytical needs.

Complete details on the Model 154-D Vapor Fractometer
are provided in a new brochure. Send today for your copy
to: Perkin-Elmer Corporation, 910 Main Avenue, Norwalk,
Connecticut.

INSTRUMENT DIVISION

N

Perkin-Elmer ¢yon.

ORWALK, CONNECTICUT
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ORGANIC REACTIONS
Volume XI

Editor-in-Chief : ARTHUR C. COPE, Massachusetts Ii-
stitute of Technology. Contains chapters on: “The Beck-
mann Rearrangement,” ““The Demjanov Ring Enlarge-
ment,” ““The Meerwein Arylation Reaction,” ““The Fawor-
skii Reaction,” and "Olefins From Amines.” 1960. Approx.
515 pages. Prob. $12.00.

OPTICAL CRYSTALLOGRAPHY

Third Edition

With Particular Reference to the Use and Theory
of the Polarizing Microscope

By ERNEST E. WAHLSTROM, University of Colorado.
Functions as an introduction to the subject, or as a review
of the basic principles of optical crystallographic theory.
The use of the polarizing microscope in the study of
crystals and fragments in visible, transmitted light is given
special consideration. 1960. 356 pages. $8.50.

PHYSICAL GEOGRAPHY

Second Edition

By ARTHUR N. STRAHLER, Columbia University.
Stressing those aspects of the natural science of the earth
that are of prime importance in man’s physical environ-
ment, the author considers: the relations of earth and sun,
the weather and climate near the earth’s surface, and the
landforms and soils of the earth’s solid surface. 1960. 512
pages. §7.50.

ADVANCED ORGANIC
CHEMISTRY rThird Edition

By G. W. WHELAND, University of Chicago. Intended
as a text for an advanced course in organic chemistry, this
book offers a critical viewpoint, and provides the logical
foundations of the science. The author has emphasized
general principles—to show their usefulness, and to point
out their limitations. 1960. Approx. 840 pages. Prob. $8.00.

PHYSICS AND MEDICINE OF
THE ATMOSPHERE AND SPACE

Edited by Major General OTIS O. BENSON ]R., and
HUBERTUS STRUGHOLD, both of Brooks Air Force
Base, Texas. Arranged by SOUTHWEST RESEARCH IN-
STITUTE. Proceedings of a symposium held at San An-
tonio, Texas, and sponsored by The Air University School
of Aviation Medicine. All of the extreme conditions to be
encountered in space flight, and their effect on man, were
discussed. 1960. 645 pages. Prob. §12.50.

PHYSICS FOR STUDENTS OF
SCIENCE AND ENGINEERING

Part I: By ROBERT RESNICK, Rensselaer Polytechnic
Institute, and DAVID HALLIDAY, University of Pitts-
burgh. Part II: By DAVID HALLIDAY and ROBERT
RESNICK. Reflects the new opinion of the role of physics
in engineering education. 1960. Part I1: 594 pages. $6.00.
Part I1: 528 pages. $6.00. Combined Edition: 1064 pages.

- $10.50.

X-RAY ABSORPTION AND
EMISSION IN ANALYTICAL
CHEMISTRY

By H. A. LIEBHAFSKY, H. G. PFEIFFER, E. H.
WINSLOW, and P. D. ZEMANY, all of the General
Electric Research Laboratory. Describes the necessary equip-
ment, techniques, and a variety of applications—and also
discusses the history and underlying theory of the subject.
1960. Approx. 368 pages. Prob. $13.50.

MECHANICS AND PROPERTIES
OF MATTER second Edition

By REGINALD J. STEPHENSON, The College of
W.ooster. Chiefly concerned with the problems involved
in Newtonian mechanics. Vector notation has been intro-
duced and widely used in the analysis of the Newtonian
theory. This new edition includes a section on the Lagrange
equations, which presents a coherent view of the more difh-
cult forms of analysis in mechanics. 1960. Approx. 384
pages. Prob. §7.95.

EXPERIMENTAL BIOCHEMISTRY

A Laboratory Manual

By GERALD LITWACK, The University of Pennsyl-
vania. Designed for the use of graduate students and ad-
vanced undergraduates, this book contains a series of
selected experiments from the areas of carbohydrates,
lipides, proteins, and enzymes. Introduces new techniques,
and stresses the quantitative aspects of experimentation.
1960. Approx. 392 pages. In Press.

Send for your examination copies.

John Wiley & Sons, Inc.
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HETEROCYCLIC CHEMISTRY

By ALAN R. KATRITZKY and JEANNE M. LA-
GOWSKI, both of the University of Cambridge. Presents
a pedagogically sound, meaningful approach. Emphasis is
placed on the correlations between the methods of prep-
aration and the properties of various ring systems. 1960.
308 pages. $4.75.

BEHAVIOR GENETICS

By JOHN L. FULLER, Roscoe B. Jackson Memorial
Laboratory, and W. ROBERT THOMPSON, Wesleyan
University. Divided into three major sections, the book
covers material in an area which is in a rapid stage of
growth. Includes: the inheritance of behavioral traits, and
experimental behavior genetics; a review of the literature;
and a synthesis of current knowledge. 1960. Approx. 392
pages. Prob. $8.50.

PHOTOCONDUCTIVITY
OF SOLIDS

By RICHARD H. BUBE, RCA Laboratories. Stressing
physical rather than formal mathematical description, the
author presents a unified picture and interpretation of
photoconductivity phenomena. Shows the correlation be-
tween photoconductivity and other related phenomena in
insulators and semicondutors. 1960. Approx. 480 pages.
Prob. $14.75.

THE THEORY OF NEUTRAL
AND IONIZED GASES

Edited by CECILE DE WITT, University of North
Carolina, and JEAN-FRANCOIS DETOEUF, University
of Grenoble. Papers of the 1959 Les Houches Summer
Conference on Plasma Physics. In Press.

A MANUAL FOR THE ORGANIC
CHEMISTRY LABORATORY

Second Edition

By LEIGH C. ANDERSON, University of Michigan,
and the late WERNER E. BACHMANN. With the assist-
ance of ROBERT C. ELDERFIELD and P.A.S. SMITH.
A thorough revision of this standard lab manual; the most
conspicuous change in the book is the manner of presenta-
tion, along with some new experiments. 1960. Approx.
160 pages. Prob. $3.95.

WORD AND OBJECT

By WILLARD VAN ORMAN QUINE, Harvard Uni-
versity. A noted philosopher and logician examines the
very basis of meaning—and consequently of communica-
tion, and the linguistic mechanisms of objective reference.
The book offers a lucid and penetrating analysis of our
language’s referential apparatus. One of a series of books
on “‘Studies in Communication.” A Technology Press Book,
M.LT. 1960. 294 pages. $5.50.

CRYSTAL-STRUCTURE
ANALYSIS

By MARTIN ]. BUERGER, Massachusetts Institute of’
Technology. Written for the reader who has no background
in the subject, this book covers the entire field of crystal-
structure analysis, i.e. the process of discovering the ar-.
rangements of atoms in crystals. Offers theoretical and prac-
tical discussion of all the available analytical procedures.
1960. Approx. 664 pages. Prob. $16.00.

ELEMENTARY INTRODUCTION
TO NUCLEAR REACTOR
PHYSICS

By SALOMON E. LIVERHANT, Maritime College,
State University of New York. Contains a systematic,
logical exposition of physical principles of neutron chain
reactors. It acquaints the reader with almost all the con-
cepts and problems that are encountered in nuclear engi-
neering, and gives detailed explanations using familiar
physical terms. 1960. Approx. 472 pages. Prob. $9.75.

BIOCHEMISTRY OF PLANTS
AND ANIMALS An Introduction

By M. FRANK MALLETTE, PAUL M. ALTHOUSE,
and CARL O. CLAGGETT, all of The Pennsylvania State
University. Meets the requirements of modern college cut-
ricula by offering a broad coverage and rigorous presenta-
tion, and by describing many of the important recent ad-
vances in the field. Includes an extensive treatment of
metabolism, chapters on plant structure, and composition
energy transfers. 1960. Approx. 568 pages. In Press.

Send for your examination copies.

440 Park Avenue South, New York 16, N.Y.
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CRAFTSMANSHIP

When you examine the Elgeet-Olympus Research Microscope, you will be
impressed by the skilled craftsmanship inherent in each fine detail of its
precision construction.

You will note such refinements as completely enclosed rack-and-pinion
movements, safeguarding against wear-causing dust and dirt; the smooth,
finger-tip response of the separate coarse and fine focusing controls, located
together in the same convenient “Ready Region.”

You will appreciate the matchless quality of its optical components—
hard-coated, achromatic lenses throughout—for flawless image, brightness,
contrast, and flatness of field throughout a full range of magnifications.

You will recognize the extended range of versatility, made possible by its
ingenious design and useful accessories, the interchangeable monocular,
binocular and trinocular inclined eyepieces, each of which rotates a con-
tinuous 360°.

Yet, for all its advanced features, dependable performance and durable
construction, each model of the Elgeet-Olympus Research Microscope is
priced to defy all comparison—truly, today’s greatest microscope value, and
worthy of your careful consideration.

Mail Coupon Today For Complete Information

Dept. R 19, Elgeet Optical Co. Inc. * Scientific Instrument and
Apparatus Division * 838 Smith Street * Rochester 6, N. Y.

[J Please send me complete literature on the New Elgeet Olympus Microscopes.

[ Please send name of Elgeet Dealer nearest me for free demonstration.

Name

Address

State

E/geef OPTICAL CO., INC....

838 SMITH STREET

é/geef- OLYMPUS
Model ECTr

BODY:

Interchangeable, inclined trinocular body, rotat-
able through 360°, with the interocular distance
adjustable from 58mm to 78mm, and individual
acuity adjustment to facilitate sharpest possible
imagery.

EYEPIECES:

Highest quality single 7X and 15X Periplane and
10X wide field objectives; and paired 7X and
15X Periplane with paired 10X wide field.

OBJECTIVES:

Parfocal achromatic 10X (N.A. .25), 40X (N.A.
.65) and 100X (N.A. 1.25) oil immersion objec-
tives of the finest quality.

NOSEPIECE:

Triple revolving nosepiece with positive click
stops, ball bearing mounted for smooth and
accurate alignment. Quadruple revolving nose-
piece with additional parfocal achromatic 4X
(N.A. .10) scanner objective available at small
extra cost.

STAGE:

Horizontal mechanical stage 120 x 140mm with
fine vernier graduation. Designed with conven-
ient coaxial adjustment for slide manipulation
through 50 x 70mm. Horizontal stage eliminates
overflowing of immersion oil, wet slides or
mounting fluids.

SUBSTAGE:
Abbe N.A. 1.2 condenser focusable with rack
and pinion through 25mm. Continuously variable
iris diaphragm with built-in filter mount and re-
movable blue filter allows fine adjustment of
illumination.

SCIENTIFIC INSTRUMENT AND APPARATUS DIVISION
ROCHESTER 6, NEW YORK

“Duadily ¢ ot walchword . .. Preciscon Enginecring owr conolard goal.”’
h 4 o4 poc
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Write today for further information on B/A’s complete Atomic
Instrument line — and your free copy of the Baird-Atomic
Radioisotope Data Chart to Department RA.

Baird -Atomic, Inc.
33 University Road, Cambridge 39, Massachusetts




Low Cost Production Freeze-Drying with the

new RePP

SUBLIMATOR 40, MODEL 10-1000-RS INCLUDES —
Stainless steel vacuum chamber . . . Lucite vacuum
chamber closure . . . Four shelves equipped with
both cooling and heating coils, thermostatically
controlled. Total usable shelf area is 1,664 s3. in.
. .. Four Teflon coated aluminum trays . . . Carbon
steel cabinet finished in white epoxy enamel and
supported by four heavy duty casters . . . Two
separate ¥4 HP hermetically sealed and thermo-
statically controlled refrigeration systems . .. Welch
13978, 13.3 cu.ft./min. hi-vacuum pump . . . Two
thousand watt ethylene glycol heating and circulat-
ing system . . . Complete panel controls, including
Mcleod gauge, condenser and shelf temperature
gauges, thermostatic controls, and vacuum release
valve.

THREE REPP SUBLIMATOR MODELS
ARE AVAILABLE

SUBLIMATOR 40

No. of 10 m/
Bulk Capacity| capacity
vials.
Sublimator 15 15 Ibs. 800
Sublimator 40 40 |bs. 1300
Sublimator 100 100 Ibs. 5400

1122

LARGE CAPACITY FREEZE-DRYING — Forty pounds of product load, or as many
as 1300 10 ml. vials can be freeze-dried at one time.

COMPACTNESS — Because condensing coils and materials to be freeze-dried are
contained in the same vacuum chamber, the equipment is remarkably
compact, measuring only 40" long, 28" wide, and 56" in height. This
unique new design eliminates the need for a separate condensing system,
and increases drying efficiency.

SHORT PATH MOLECULAR DISTILLATION — Sublimating water molecules travel a
very short distance before they are condensed on the fin type cooling coils.

COMPLETE AUTOMATION — Samples freeze-dried in containers such as serum
bottles, or bulk dried in the four Teflon coated aluminum trays provided,
need little or no attention in this fully automatic instrument. Mechanical
refrigeration freezes the samples, then thermostatically controlled warm
ethylene glycol circulates through the shelves supplying precisely the
right amount of heat to the frozen product to insure efficient drying rates.

FULL VISIBILITY — Large glass-clear Lucite vacuum chamber closure permits
complete visibility of the material being dried.

NO PLUMBING OR ACCESSORIES REQUIRED — To operate just connect to an
electrical outlet. The sturdy white epoxy enameled steel cabinet houses
the two separate refrigeration systems; one for pre-freezing samples, the
other for condensing sublimating water vapor, the 13 cubic ft./min. high
vacuum pump, and the heater and circulator for the ethylene glycol.
The controls are conveniently located in the recessed control panel.

MOBILITY — The cabinet is mounted on four heavy duty casters, and can be
easily moved when required. :

. . . AND SAVINGS IN ORIGINAL EQUIPMENT AND OPERATING COSTS ARE
SUBSTANTIAL.
For additional information write:
REPP INDUSTRIES, INC. — GARDINER, NEW YORK

SCIENCE, VOL. 131



0ver a decade ago, Consultants Bureau initiated cover-to-cover
translations of Soviet scientific journals in order to provide
Western scientists with research reports written by their
Soviet counterparts. While the number of journals we produce
has skyrocketed over the years, we have maintained—and in-
creased—our quality of performance.

Although we continue to translate and publish many journals
ourselves, we are perhaps most proud of our role in the Russian
Translation Program of the National Science Foundation. Under
the sponsorship of the American Institute of Physics (and sup-
ported by NSF funds) we are privileged to translate and print

SOVIET PHYSICS—TECHNICAL PHYSICS
SOVIET PHYSICS—DOKLADY

SOVIET PHYSICS—ACOUSTICS

SOVIET ASTRONOMY—AJ

SOVIET PHYSICS—CRYSTALLOGRAPHY
SOVIET PHYSICS—SOLID STATE

We look forward to our continued association with the AIP in
disseminating knowledge within the world’s scientific community.

CONSULTANTS BUREAU ENTERPRISES, INC.
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If you have a time-saving

PROBLEM

'Baker Analyzed £2sperics
offer these excellent

SULUTIONS

These two ‘Baker Analyzed’ Reagents
are now immediately available in
time- and labor-saving solution form.

Designed especially to provide quick
easy-to-use advantages to busy chemists
and processors, these solutions
eliminate dissolving time— permit
accurate preparation of shelf and
standard solutions by dilution, and
are packaged in handy one-pint and
eight-pint polyethylene THRO-A-WAY
bottles.

For your further convenience, you’ll
find the actual lot assay and actual
lot analysis on every label.

So if you require Sodium Hydroxide
or Potassium Hydroxide —save time
and labor— get these concentrated
solutions from your favorite
Laboratory Supply House.

JTBaker J, T, Baker Chemical Co.
W” Phillipsburg, New Jersey
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Born to the purple... Beckman’s new, low-cost UV, The DB*is a double-beam

ultraviolet spectrophotometer for either automatic recording or direct-reading manual
Gperation...at a price every laboratory can now afford. It complements the distinguished
Beckman line of UV spectrophotometers, the DU® and DK} providing exceptional resolu-
tion with additional measurement versatility through attachments for flame photometry,
etc. The new DB covers a wide wavelength range from 220u to 7704, features simplicity of
operation and programmed or manual slit systems for optimum resolution; stray radiation
is less than 0.5% at 2204, photometric repeatability is +0.01 absorbance units at 0.400
absorbance. ¥ A new accessory, the Beckman Potentiometric Laboratory Recorder adapts
the DB for true %T recording, differential analyses, and reaction-rate studies. The versatile
recorder also is ideal for use with pH meters or other laboratory instruments. % Ask your
Beckman laboratory apparatus dealer for additional information about the new, low-

cost DB and recorder, or write for Data File 38-17-03. Beckman-
Scientific and Process [ Instruments Division

#TRADEMARK, BECKMAN INSTRUMENTS, INC., Beckman Instruments, Inc.

s,
2}

$N.l

o5

2500 Fullerton Road, Fullerton, Cdlifornio



ONE of these REICHERT INSTRUMENTS for
FLUORESCENCE MICROSCOPY
WILL APPEAL TO YOUR BUDGET

Whether you select the inexpensive
"Lux UV”, the convenient “FLUOREX"
or the versatile “ZETOPAN", you will
enjoy the advantages of working with Most econ::.:i:a:“f,ll;c::le:':ei::emright source
this. most qualified and efficient appa- Can be used with almost any microscope
ratus for fluorescence microscopy,
based on nearly a Century of Experi-
ence by REICHERT in this field.
Featuring the OSRAM HBO 200 Mercury
Arc Lamp, all units are equipped with

fingertip controlled illumination including

centering device, quartz collector and
field iris diaphragm. Lamp housings
“Fluorex” unit

are reinforced aluminum cast and air- Most convenient for prolonged effortless

ventilated. Built-in slides or turrets operation. Enclosed light path. Fluorex and
microscope form an integral unit. Can be
accommodate ALL filters for general used with most microscopes

fluorescence microscopy and the
Antigen-Antibody Technique.

You can depend on our time-tested Power
Supply for operation of the Mercury
Lamp. We guarantee trouble-free per-
formance and uninterrupted service
facilities.

Demonstrations can be arranged "Zetopan”

. REICHERT Research Microscope equipped
anywhere in the U.S.A. with Double Lamp Unit for instantaneous
transition from illumination for routine in-
vestigation to fluorescence microscopy

Please request our literature for complete particulars on the REICHERT apparatus for Fluorescence Microscopy.

WILLIAM J. HACKER & CO., INC.

P. 0. Box 646 CApital 6-8450 West Caldwell, N.J.
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LEADING TEXTS

PHYSICS: FOUNDATIONS AND FRONTIERS

by George Gamow and John Cleveland, both of University of Colorado

Requiring high school algebra as a prerequisite, this new text is an intro-
duction to general physics, emphasizing modern physics without slighting
classical concepts. Thought-provoking questions and problems are provided

for each chapter.

A unique feature of the text is its elementary (non-calculus) treatment and
its ability to introduce modern topics at the introductory level.

April 1960. App. 608 pp. Text price: $7.95

THE MICROBIAL WORLD

by Roger Y. Stanier, Michael Dou-
doroff and Edward A. Adelberg, all
of University of California, Berkeley

“The text includes microbiological
methods, microbial anatomy and phys-
iology in considerable detail, the
growth and death of bacteria, the
major groups of microorganisms,
mutation and gene transfer, evolution
in bacteria, host-parasite relationships
and chemotherapy, and the uses of
microorganisms. . . .

“Perhaps the chief theme of the book
is its emphasis on the role of micro-
organisms in the enrichment of the
study of all living things.” (From a
review in the U.S. Armed Forces
Medical Journal, April 1958)

1957. 682 pp. Text price: $8.50

ATOMS, MOLECULES AND
CHEMICAL CHANGE

by Ernest Grunwald and Russell H.
Johnsen, both of Florida State Uni-

versity

Emphasizing the development of
man’s knowledge of the structure of
matter, Atoms, Molecules and Chemi-
cal Change presents the facts and
principles of pure chemistry, with a
fair amount of physics.

The authors begin their discussion
with the chemical basis of atomic
theory, followed by material on
energy, kinetic molecular theory,
orbital model of electronic structure
and its explanation of the periodic
arrangements of the elements, leading
up to a discussion of nuclear phe-
nomena.

February 1960. 252 pp.
Text price: $6.00

ESSENTIALS OF EARTH
HISTORY

by William Lee Stokes, University of
Utah

Departing from the standard concen-
tration on the geology of the United
States, the author gives a comprehen-
sive but non-detailed view of the
world-wide march of events.

New ideas and concepts include up-
to-date material on the origin of the
universe, the elements, the earth, and
man. The findings of astronomy,
physics, chemistry and biology are in-
tegrated with the facts of geology so
that the student may appreciate the
unity of science as it comes to bear on
fundamental problems.

April 1960. App. 576 pp.
Text price: $8.75

CLASSIC PAPERS IN GENETICS

Edited by James A. Peters, San Fer-
nando Valley State College

Many colleges and universities are
now using this collection as a required
supplementary text. From a review in

the February 1960 issue of SCIEN-

TIFIC AMERICAN:

“This paperback . . . collects the ma-
jor contributions to biology of Gregor
Mendel, W. Sutton (‘“Chromosomes
in Heridity”), William Bateson
(“Physiology of Heredity”’), G. H.
Hardy (his famous little mathemati-
cal note proving the stability of gene
proportions in a population), Thomas
Hunt Morgan (sex-limited inherit-
ance in Drosophila), A. H. Sturte-
vant (linear arrangement in sex-
linked factors), Sewall Wright, L. C.
Dunn, H. J. Muller (two fascinating
papers, on variations due to change
in the individual gene, and on gene
transmutation by X-rays), T. S.
Painter, G. W. Beadle, E. L. Tatum,

Calvin Bridges and many others.”

1959. 256 pp. Text price: $3.95

To receive approval copies, write: Dept. Sc., Box 903

Ph

PRENTICE-HALL, Inc.

—H
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Englewood Cliffs, New Jersey"

See Foundations of Modern Biology Series on page 1141
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SECTIONING FOR ELECTRON
AND LIGHT MICROSCOPY ?

The micrographs shown here are of four serial
sections from the same region of a rat parotid
cell. The sections were cut with a SERVALL
“Porter-Blum” Ultra-Microtome. Serial sectioning
of such uniform thinness and quality makes it
possible to follow the long, slender structures of
the cytoplasm (as within the circles) successively
and determine that they are lamellar and vesicular
in form, rather than filamentous or tubular as
might be adjudged if but a single section were
observed, or if true uniformity of successive
sections were not obtainable. Quite obviously the
SERVALL “Porter-Blum” Ultra-Microtome is a high-
precision instrument, but nevertheless it is simple

SERVALL “PORTER-BLUM"
ULTRA-MICROTOME
1/2 to 1/40 micron

THIN SECTIONING & ASSOC-
IATED TECHNICS FOR ELEC-
TRON MICROSCOPY—recent-
ly published—an extremely
useful handbook for all en-
gaged in microtomy and re-
lated work. From lvan Sorv-
all, Inc. at $2.00 per copy.

to operate. It has manual advancement, a dial-type
thickness selector, a unique specimen by-pass slide
that enables the operator to cut thin and thick
sections alternately, and many other features that
have earned it the appellation: “The standard in
its field.” Illustrated literature and prices upon
request for BULLETIN ScC-45.

Diamond Knife and Holder for harder materials,
Microscopes, and other accessories available from
Ivan Sorvall, Inc.

Ivan Sorvall, Inc.

NORWALK ¢« CONNECTICUT
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NEW REINHOLD TEXTBOOKS

REINHOLD BOOKS IN THE BIOLOGICAL SCIENCES

Dr. Peter Gray, Consulting Editor

The revised edition of DODSON'’S
EVOLUTION: Process and Product

By EpwARD O. DobpsoN, University of Ottawa. Al-
though numerous changes have been made in this edition,
the author’s original objective remains the same—to sat-
isfy the need for a text which integrates the study of
evolution with other aspects of biology. Among the new
features included in the book are two chapters which
discuss fully and systematically the evidence for evolu-
tion provided by comparative physiology and biochemis-

try, and the quantitative aspects of evolution. The author
brings material on the evolutionary aspects of the gene
theory up to date and discusses major developments in
the field of biogeography. Dodson will be invaluable as
a text for courses in evolution; to biologists generally as
an essential reference; and to graduate students in all
biological fields as a comprehensive review.

1960. Approx. 368 pages. College Edition $5.75

REINHOLD ORGANIC CHEMISTRY AND BIOCHEMISTRY TEXTBOOK SERIES

Dr. Calvin A. VanderWerf, Consulting Editor

HEFTMANN and MOSETTIG’S
BIOCHEMISTRY OF STEROIDS

By EricH HEFTMANN and ERICH MOSETTIG, both of
the National Institutes of Health. Remarkably clear in its
presentation, this text covers most naturally occurring
steroids and their pharmacologically important ana-
logues. The authors discuss each class of steroids with
regard to distribution, biosynthesis, metabolism, physio-
logical significance, structural specificity, and analytical
determination. Over 700 references to books and review

MEYER’S
FOOD CHEMISTRY

By LiLLiaAN H. MEYER, Western Michigan University.
The author discusses not only the chemical composition
of foods but also the changes in composition that take
place during such processes as cooking, canning, pick-
ling, refrigeration, and fermentation. While the author
writes for undergraduate students who have had a course
in organic chemistry, she includes sufficient background
material on chemistry and biology to enable the student

articles published in the last ten years document the text.
Heftmann and Mosettig is eminently suitable as a basic
text for specialized courses in biochemistry, physiology,
and endocrinology. Students of pharmacology and medi-
cine, and research workers in biology and pharmaceu-
tical chemistry will find the book a welcome addition to
their working libraries.

1960. Approx. 224 pages. College Edition $5.75

to proceed without additional references. As a special
feature, the text includes a chapter on food additives
and an appendix which lists permissible food additives.
Here is a textbook that truly anticipates the needs of
students who wish to enter the expanding and rapidly
changing food fields.

1960. Approx. 320 pages. College Edition $6.75

THE REINHOLD PHYSICAL AND INORGANIC CHEMISTRY TEXTBOOK SERIES

Harry H. Sisler, Ph.D., Consulting Editor

REID’S
PRINCIPLES OF CHEMICAL THERMODYNAMICS

By CHARLES E. REID, University of Florida. Designed
as an introductory text for senior-graduate courses, this
book presents a fresh approach to chemical thermo-
dynamics. The author introduces the subject without the
usual tedious consideration of heat engines. De Donder’s
concepts of affinity and degree of advancement are used
to simplify the treatment of chemical reactions. Entrophy
is treated as a postulate, rather than a consequence of

SANDERSON'S
CHEMICAL PERIODICITY

By R. T. SANDERSON, State University of Iowa. This
book’s organization differs sharply from other inorganic
texts in that emphasis is placed on the nonmetals. The
author applies his own distinctive concepts of electro-
negativity, stability ratio, and partial electrical charge
to the intepretation of the properties of binary com-
pounds of the elements. The result of this approach
offers a stimulating new slant on the relationship between

heat-engine theory. Equations for equilibrium conditions
are derived from the chemical potential, which leads to
simpler derivations than is possible when the starting
point is from fugacity, activity or concentration. These
and numerous other features are included to provide the
student with a more meaningful introduction to the prin-
ciples of chemical thermodynamics.

1960. Approx. 300 pages. College Edition $6.50

structure and properties and its corresponding applica-
tions. A valuable aspect of the text is the collection of
more than 60 periodic charts which show at a glance
the general trends and relationships among all the ele-
ments, with respect to the physical properties of the
elements or of the compounds with different nonmetals.

1960. Approx. 320 pages. 8% x 10%". College Edition $9.75

REINHOLD COLLEGE TEXTBOOK DEPARTMENT

22 APRIL 1960

430 Park Avenue, New York 22, N.Y.
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Let’s Talk About RADIOCHEMICALS

As a buyer of radiochemicals you
know that the chemical formula you
specify is a precise designation for the
compound you want. Since it is such an
exact specification, you might assume
that the 8 hydroxy - 3 methyglutaric
acid 8 - C!4 offered you by one sup-
plier is the same as [ hydroxy-8
methyglutaric acid 8 - C!4 offered by
another and, therefore, one supplier is
as good as another. This is not true.

There are important differences be-
tween suppliers that can make one a
better source for radiochemicals than
all others. Ask yourself the following
questions, and see if your present sup-
plier is the one.

Do I have. complete confidence in the
chemical and isotopic purity of his prod-
ucts? If you hesitate even a moment the
answer is no. Buying radiochemicals is
like buying pharmaceuticals. The repu-
tation, experience, and integrity of the
manufacturer are your only assurance of
consistently high quality. (There is no
older or more distinguished name in
the field of radiochemicals than Tracer-
lab. In 1948 Tracerlab was the first com-
pany to undertake the synthesis of
radiochemicals for research use. What
does this mean to you? It means that
Tracerlab’s experience is unequalled,
that we have a serious and continuing
interest in this field and that we not only
have the desire but the ability to supply

1130

radiochemicals of uniformly high qual-
ity year in, year out.)

Does your supplier develop new and
needed compounds regularly? A radio-
chemical manufacturer should be sensi-
tive to your needs and should fre-
quently develop and introduce the
labeled compounds which your future
work will require. (Some of the impor-
tant compounds introduced exclusively
in the past few months by Tracerlab
are: Mevalonic acid 2-C4, adrenaline-
methyl C4, and 8 hydroxy-8 methy-
glutaric acid 8 -C14.)

Can he provide technical assistance?
There are numerous ways in which a
radiochemical manufacturer can be of
assistance to the users of labeled com-
pounds by providing information con-
cerning chemical reactions, radio-
chemical techniques, sample prepara-
tion, and counting. (Need more
information on a particular labeled
compound? Call TWinbrook 4-6600
and talk to the chemists who actually
made it. How about sample prepara-
tion? As operator of the world’s largest
radiochemical facilities, we have work-
ing knowledge of virtually all types of
sample preparation. Want information
on counting instrumentation ? Tracerlab
is the only major radiochemical man-
ufacturer that also manufactures nu-
clear laboratory instruments. Tracer-
lab’s large staff of nuclear application

Une of a series ol aiscussions on Lopics of particular interest to those employing radioisotopes and tracer techniques.

engineers is available to offer personal
assistance wherever you may be.)

How about price and delivery? The
availability of a large selection of
compounds from stock permits a
radiochemical manufacturer to make
prompt delivery at reasonable costs.
(An extremely large number of stock
compounds permits Tracerlab to give
you prompt delivery on most orders. A
special order processing system permits
shipment of stock items within 24 hours
of receipt of purchase orders. Tele-
phone requests for stock items can be
shipped even sooner. All shipments are
made by air, and the cost of shipment
is included in the catalog price. A quick
check will show that Tracerlab radio-
chemicals usually cost the same or less
than those of other suppliers.) :

We think that you will find an as-
sociation with Tracerlab a pleasant ex-
perience. Write today for the fifth
edition of our radiochemical catalog
and find out for yourself.

fracerlid

1610 Trapelo Rd., Waltham 59, Massachusetts

2030 Wright Ave., Richmond, California
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For the scientist
who wants to know

what’s going on

outside

his own specialty...

Ann Arbor Science Paperbacks

ANIMAL CAMOUFLAGE

By Adolf Portmann

“Animal disguise is a fascinating aspect of natural history.
This absorbing account of camouflage is a perfect introduc-
tion . ..” Marston Bates. 101 illustrations.

THE ANTS

By Wilhelm Goetsch

“Says, with perfect clarity, everything there is to say about
ants and their ways. It cannot be too highly recommended.” The
New Yorker. 85 illustrations.

THE BIRDS

By Oskar and Katharina Heinroth

How birds mate, migrate, eat, sleep, fly, see, taste, hear, and
think. “Written in simple language, it reflects a profound scien-
tific knowledge. The total effect is a fascinating account.”
Justice William O. Douglas. 91 illustrations.

EBB AND FLOW —The Tides of Earth, Air, and Water

By Albert Defant

Explains many apparent mysteries—the tidal wave of the
Amazon, the full moon bringing on a spring tide, the tide rising
twice a day at San Francisco and once a day at Manila. “Will
certainly answer any questions a non-hydrographer is ever apt
to ask about the tides.” Natural History. 64 illustrations.

LIGHT —Visible and Invisible

By Eduard Ruechardt

What we know today about the nature of light and how we
found it out. “Recaptures the wonder and beauty of scientific
discovery.” Robert Oppenheimer. 137 illustrations.

PLANET EARTH

By Karl Stumpff

The earth’s origins, movements, structures, size, shape, and re-
lationship to other heavenly bodies. ““An excellent introduction.”
Wernher von Braun. 57 illustrations.

THE SENSES

By Wolfgang von Buddenbrock

How eight —not five—senses work in man, bird, insect, beast,
and the most primitive forms of life. “The presentation is
simple, informal, and lively, and the reader who is unac-
quainted with the field will undoubtedly pick up much infor-
mation.” Science Magazine. 55 illustrations.

THE SUN

By Karl Kiepenheuer

“Concise account for the serious reader of what is known about
the sun, ‘the only star whose shape and surface can be ob-
served.”” Science News Letter. 76 illustrations.

THE STARS

By W. Kruse and W. Dieckvoss

“An excellent book . . . Along with such stellar matters as di-
rection, brightness and color, there are discussions of variable
stars, novae, stellar temperatures and composition, giants and
dwarfs.” Natural History. 106 illustrations.

VIRUS

By Wolfhard Weidel

What viruses are,how they behave, and their links with the
living cell. “A sound informational basis for both the layman
and the beginning technical worker.” Dr. Karl A. Lagler. 27
illustrations. )

At all bookstores, $1.95 each

rThe University of Michig

inl

an Press, Ann Arbor



Recent and Forthcoming

A list of recent and forthcoming McGraw-Hill Text and Reference

Books in the Sciences.

BIOLOGY AND RELATED SCIENCES

Allen and Sharpe—INTRODUCTION TO AMERICAN
FORESTRY, Third Edition. Ready in July.

Duerr—FUNDAMENTALS OF FORESTRY ECONOMICS.
1960, $9.50

Hill, Owverholts, Popp and Grove—BOTANY, New
Third Edition. Ready in May.

Herskowitz—STUDY GUIDE AND WORKBOOK FOR
GENETICS. 1960, $3.95

Kramer and Kozlowski—PHYSIOLOGY OF TREES. 1960,
$12.50

Munzer and  Brandwein — TEACHING  SCIENCE
THROUGH CONSERVATION. 1960, $7.50

Sinnott—PLANT MORPHOGENESIS. Ready in May.

Stacy — BIOLOGICAL AND MEDICAL ELECTRONICS.
1960, $9.50

Steel and Torrie—PRINCIPLES AND PROCEDURES OF
STATISTICS: With Special Reference to the
Biological Sciences. 1960, $10.50

GEOGRAPHY

Allen—CONSERVING NATURAL RESOURCES, Second
Edition. 1959, $6.75

Huberty and Flock—NATURAL RESOURCES. 1959,
$11.00 :

Freeman and Raup—ESSENTIALS OF GEOGRAPHY,
Second Edition. 1959, $7.75

Raup—STUDY GUIDE. 1959, $2.50

Byers — GENERAL METEOROLOGY, Third Edition.
1959, $9.50
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GEOLOGY

Dobrin—INTRODUCTION . TO GEOPHYSICAL PROS-
PECTING, Second Edition. 1960, $9.50

Emmons, Allison, Thiel and Stauffer—GEOLOGY:
Principles and Processes, Fifth Edition.
Ready in May.

Jacobs, Russell, and Wilson—PHYSICS AND GEOL-
OGY. 1959, $9.75

Kerr—OPTICAL MINERALOGY, Third Edition. 1959,
$8.50

Russell—PRINCIPLES OF PETROLEUM GEOLOGY, Sec-
ond Edition. 1960, $9.50

Turner and Verhoogen—IGNEOUS AND METAMOR-
PHIC PETROLOGY, Second Edition. 1960,
$12.00

PHYSICS

Azaroff~INTRODUCTION TO SOLIDS. 1960, $9.50

Goertzel and Trali—SOME MATHEMATICAL METH-
ODS OF PHYSICS. Ready in May.

Krauskopf and Beiser — THE PHYSICAL UNIVERSE.
Ready in June.

Lindsay—MECHANICAL RADIATION. 1960, $10.00

Middleton—INTRODUCTION TO STATISTICAL COM-
MUNICATION THEORY. 1960, $25.00

McGRAW-HILL

330 West 42nd Street
SCIENCE, VOL. 131



Text and Reference Books

MATHEMATICS

Agnew—DIFFERENTIAL EQUATIONS, Second Edition.
1960, $7.50

Bharucha and Reid—ELEMENTS OF THE THEORY OF
MARKOV PROCESSES AND THEIR APPLICA-
TIONS. Ready in June.

Churchill — COMPLEX VARIABLES AND APPLICA-
TIONS, Second Edition. 1960, $6.75

Churchill-OPERATIONAL MATHEMATICS, Second Edi-
tion. 1958, $7.00

Graybill-AN INTRODUCTION TO LINEAR STATIS-
TICAL MODELS, Volume I. Ready in Summer,
1960

Kells—ELEMENTARY DIFFERENTIAL EQUATIONS, Fifth
Edition. In Press.

Sparks—A SURVEY OF BASIC MATHEMATICS: A Text
and Workbook for College Students. 1960,
$3.95

Wylie — ADVANCED ENGINEERING MATHEMATICS,
Second Edition. 1960, $9.00

CHEMISTRY

Benson—THE FOUNDATIONS OF CHEMICAL KINETICS.
1960, $13.50

Cram and Hammond—ORGANIC CHEMISTRY. 1959
$8.50

Djerassi—OPTICAL ROTATORY DISPERSION: Applica-

tions to Organic Chemistry. 1960, $9.50

Ewing — INSTRUMENTAL METHODS OF CHEMICAL
ANALYSIS, Second Edition. 1960, $8.90

Hiller and Herber—PRINCIPLES OF CHEMISTRY. Ready
in May.

Laitinen—CHEMICAL ANALYSIS: An Advanced Text
and Reference. 1960, $12.50

BOOK COMPANY, INC.

New York 36, N. Y.

22 APRIL 1960

Lion—INSTRUMENTATION IN SCIENTIFIC RESEARCH:
Electrical Input Transducers. 1959, $9.50

Mellon—CHEMICAL PUBLICATIONS, Third Edition.
1958, $7.50

Overman and Clark—RADIOISOTOPE TECHNIQUES.

1960, $10.00

Wiberg — LABORATORY TECHNIQUE IN ORGANIC
CHEMISTRY. 1960, $7.50

PSYCHOLOGY

Koch, Editor—PSYCHOLOGY—A STUDY OF A
SCIENCE.

Vol. I—SENSORY, PERCEPTUAL, AND PHYS-
IOLOGICAL FORMULATIONS. 1959, $9.75

Vol. II—GENERAL SYSTEMATIC FORMULA-
TIONS, LEARNING, AND SPECIAL PROCESSES.
1959, $10.00

Vol. 1I—FORMULATIONS OF THE PERSON
AND THE SOCIAL CONTEXT. 1959, $12.50

Lewis—QUANTITATIVE METHODS IN PSYCHOLOGY.
1960, $9.50

von Bekesy—EXPERIMENTS IN HEARING. 1960, $25.00

Waters, Rethlingshafer and Caldwell—-PRINCIPLES OF
COMPARATIVE PSYCHOLOGY. 1960, $7.95

ECONOMICS

Musgrave—THE THEORY OF PUBLIC FINANCE: A Study
in Public Economy. 1959, $12.50

Pierson—THE EDUCATION OF AMERICAN BUSINESS-
MEN: A Study of University-College Pro-
grams in Business Administration. 1959, $7.50

Valavanis—ECONOMETRICS: An Introduction to Max-
imum Likelihood Methods. 1959, $7.00
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PINPOINT
TEMPERA
CONTROL

Autoclave

Never before has there been such a versatile laboratory autoclave as
Castle’s new Orthomatic!

With Orthomatic you can pinpoint the exact sterilizing temperature
best suited to any given process. Temperature settings between 100-
132°C. are made in seconds right on the sterilizer control panel.
Supplementary controls may be added for temperatures down to 71°C.

New system allows recommended ‘‘high-short” processing of heat-
labile media with maximum retention of co-factor content and mini-
mum carmelization; ‘“low-long”’ processing for routine procedures, or
sub-boiling temperatures for pasteurization and inspissation . . . all
in a single autoclave!

WRITE us for full details.

m LIGHTS AND STERILIZERS

WILMOT CASTLE CO., 1713-4 E. HENRIETTA RD., ROCHESTER 18, N. Y,
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TURE
.« « With the

new Orthomatic Laboratory

Castle Engineered Ster-
ilization can help you
solve your sterilization
problems . . . utilizing
the latest in dry heat,
steam and gas.
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HETEROMETRY by M. Bobtelsky

Heterometry, a method of analysis developed by the author, deals with the quanti-
tative photometric study of chemical reactions in which suspensions are formed.
230 pp. $8.25

INORGANIC CHEMISTRY: A Guide to Advanced Study
by R. B. Heslop and P. L. Robinson

Clear cut information on the elements, coverage of related material and important
application of theory.
500 pp. $9.00

ORDINARY DIFFERENTIAL EQUATIONS AND THEIR
SOLUTIONS by George Murphy

The first compendium in English on methods for solving ordinary differential equa-
tions. Includes 2,000 equations and their solutions.
450 pp. About $8.75

NUCLEAR FUSION edited by William P. Allis

Here in a carefully worked out presentation, are the most significant ideas on fusion
presented at the Second Geneva Conference.
450 pp. $12.50

BRIMSTONE: THE STONE THAT BURNS by Williams Haynes

The exciting story of American sulphur and of the enterprising men who built this
vital chemical resource into a billion dollar industry.
350 pp. $5.95

FUNDAMENTAL ASPECTS OF NORMAL AND
MALIGNANT GROWTH by Wiktor W. Nowinski

1000 pp. $40.00

PROTIDES OF THE BIOLOGICAL FLUIDS (7th Colloquium)

edited by H. Peeters 270 pp. $15.75

HISTONOMY OF THE CEREBRAL CORTEX by S. T. Bok

448 pp. $14.50

NEURO-PSYCHOPHARMACOLOGY: Proceedings of the First

International Meeting of Neuro-Psychopharmacologists,

Rome, 1958 by P. B. Bradley, P. Deniker, and C. Radouco-Thomas
727 pp. $27.00

THE HUMAN ELEMENT IN RESEARCH MANAGEMENT

by B. E. Noltingk 99 pp. $1.95
CHROMOTOGRAPHIC REVIEWS—VOLUME I1i

edited by Michael Lederer 198 pp. About $6.75

SEND FOR YOUR ON-APPROVAL COPY

N fOSTRAND COMPANY. Inc.

120 ALEXANDER STREET PRINCETON + NEW JERSEY

Publishers Since 1848
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NORELCO

In electron microscopy these Philips features constitute
obvious design benefits. A new advance in illuminating
system offers a coherent electron source. This source
maintains the same excellent image resolution found in
earlier models, but now provides a noteworthy increase
in the relative contrast in the images of thin, frail speci-
mens, whose inherent density variations are not pro-
nounced.

Selective penetration offered by 40, 60, 80 or 100 kilo-
volts provides a choice by which adequate attenuation
of the specimen can be achieved. Another prime feature
is the design of the immersion objective lens which pro-
vides an unusual facility whereby many desirable physi-
cal treatments of the specimen may be made. These
include stretching, cooling and heating. It further permits

ELECTRON
MICROSCOPE 100B

the introduction of air sensitive hygroscopic materials.
Another feature, for example, is the ease of obtaining
true-stereo images by simple rotation of the specimen
in its own plane.

“Work-horse” characteristics offer greatly minimized
downtime and maintenance. Inherent resolution in the
EM-100B becomes more meaningful with this new in-
crease in relative contrast. Added to this is the con-
venience, ease and simplicity of operating the EM-100B;
low comparative investment costs; and the exclusive
basic design feature which precludes obsolescence since
all design modifications and improvements can be added
to existing models.

Become convinced that the EM-100B Electron Micro-
scope is unexcelled by any other in the market.

Write today. We will be pleased to send you more data
on this or the smaller EM-75B Electron Microscope.

PHILIPS ELECTRONIC INSTRUMENTS

A Division of Philips Electronics and Pharmaceutical Industries Corp.

750 SOUTH FULTON AVENUE, MOUNT VERNON, N.Y.
In Canada: Research & Control Instruments e Philips Electronics Industries Ltd. « 116 Vanderhoof Ave. o Leaside, Toronto 17, Ont.
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THIE
ULTIMATE
STOPCOCK

has a built-in needle valve

All the advantages of this famous Teflon’ plug
stopcock° . .. all the advantages of a fine,
high quality needle valve.

You get fantastic control over liquid flow
through burets, separatory funnels, chromato-
graphic columns . . . with no fuss, no mess.
Stopcock and needle valve never need grease—
never freeze—never leak.

Put the Kimax® needle valve stopcock to work
right now! Two sizes replace Kimax regular bore
Teflon plugs, sizes 1, 115, 2, 3, and 4. And be
sure to specify it on every important piece of
laboratory glassware you order from

Fischer & Porter’s complete labware line.

Write for literature. Fischer & Porter Gompany,
5340 County Line Road, Hatboro, Pa.

=

®Manufactured by Kimble Glass Co. under licenses
granted by Fischer & Porter Co.

® Reg. T.M. Kimble Glass Co.
©Reg. T.M. E.I. Du Pont




AMAIING OPI'ICM. BUYS

*.and OTHER SCIENTIFIC BARGAINS

American Made — Terrific Buy!

Over 50% Saving
STEREO MICROSCOPE

Years in development. Equals $300
to $400 instrument. Precision Amer-
ican made. TUsed for checklng. in-
specting, small assembly work. Up
to 3” working distance. Clear, sharp,
erect image. Wide, 3 dimensional
field. 2 sets of objectives on rotating
't‘l‘lrl;l‘elt. 23X and 40X. 10 Days Free

Stock No. 85,056-W

See Bolow

See the Stars, Moon, Planets Close Up!

ASSEMBLED 3" ASTRONOMICAL REFLECTING TELESCOPE
AND 60 to 180 Power. An 1 Buy! F M. Palomar Type

READY TO USE! You’ll see the Rings of Saturn, the fascinating planet Mars, huge
craters on_the Moon, Star Clusters, Moons of Jupiter in detail.
Galaxies! Equatorial mount with lock on both axes. Aluminized and
over-coated 3” diameter high-speed /10 mirror. Telescope comes
equipped with a 60X eyepiece and a mounted Barlow Lens, giving
you 60 to 180 power. An 0ptlcal Finder Telescope, always so
essential, is also included. Sturqu hardwood nortable tripod—
FREE with Scope :—Valuable gus 272  page
“HANDBOOK OF HEAVENS” nlut “HOVI TO USE YOUR
TELESCOPE” BOOK.

f.o.b. Barrington, P‘Mtg)mnhmtla k'rhu is an actual photograph Stock No. 85,050-W $29.95 Postpaid
Low Power Supplementary Lens Attachment for above J§ of the moon
Telescope by & 17-year student- ” Reflecting Telescope—up to 255 Power
SiereeBrorides 16X down to 6X with clear, extra large Stock No. 85.006-W o P '$74.50 F.0.8. Barrington, N.J.

Stock No. 30,276-W = $7.50

WAR SURPLUS!—INFRARED SNOOPERSCOPE
Govt. Cost $900—Bargain at ) $39.50

Converts infrared to visible light.

See in total darkness without being

seen. Use in lab, taotory. classroom

etc. Completely portable. Operates

on two flashlight batterles (not in-

cluded). Image is quite good. may

be made even better by careful

focusing. Size 11%” x 8”. Weigl i cinkii
with carrying case 12 Ibs. No 1nrrared light source is
furnished. (See below)

Stock No. 85,098-W______ $39.50 f.o.b. Barrington, N. J.
INFRARED LIGHT SOURCE AVAILABILITY!
You will need a 6-volt transformer or 6 V auto battery

to operate.
Stock No. 80,035-W. $10.00 Postpaid

War Surplus American-Made 7x50 Binoculars

Big savings! Brand new! Crystal
clear viewing—7 power. Every opti-
cal element is coated. An excellent
night glass—the size recommended
for satellite viewing. Individual eye
focus. Exit pupil Tmm. Approx. field
at 1,000 yds. is 376 ft. Carrying
case included. American 7 x 50's
normally cost $195. Our war surplus
price saves you real money.

Stock No. 1533-W o __ o o.-.Only $55.00 postpd.
(Tax included)

NEW, LOW-COST LAB PROJECTOR
SHOWS EXPERIMENTS ON SCREEN!

New way to teach chemistry, bl-
ology. Project on-the-spot
ments, on screen or wall, wlth
magnification, actually as they
gress. Important ghnses. react: ons
may be observed student group
in revealing slze—perl’ect vehicle
for clear-cut instruction. Projector
comes with a 3-element, 80mm
1 focal length /3.5 anastigmat lens
B and a fast 28mm focal length, 4-
element £/1.2 lens for microslide
projection use. Also you get prism erecting system;
special elevated slide and specimen projection stage;
standard 35mm, 2” x 2” slide carrier; 35mm strip film
holder.  Additional accessories available—water cooled
stage; polarizing filters; petri dishes; miniature test
tubes and holders; gas absorption apparatus, electrolytic
cells and many others.
Stock No. 70,230-W $45.00 F id

CELL KIT—Consists of clear plastic containers and plates
to make 12 different cells—includes vials, eyedroppers,
cement and directions.

Stock No. 50,280-W $5.00 Postpaid
(.
OFFSPRING OF SCIENCE . . . REALLY

BEAUTIFUL CIRCULAR DIFFRACTION GRATING
CUFF LINKS and EARRINGS

Terrific Buyl American Made!
OPAQUE PROJECTOR

Projects illustrations up to 3” x 3%”
and enlarges them. No film or nega-
tives needed. Projects charts, dia-
grams, pictures, photos, lettering ln
fullt color 1% bl]atck AanCcl -white.

erates on VOl current, 6- ft. extension cord and
pluz lncludesd Ooerates on 60 watt bulb not included.

e 127 43%” wide. Weight 1 1b., 2 oz. Plastic
case with built- l cepts. For home decoration or edu-
uilt-in handle. “Black Light” ~the

c:tlonal use. :
Stock No. 70,199-W $7.95 F design and create incredibly bea o
tiful sight. Kit contains 3 black nowhe ood panels (the
background), each 6%” sq., 3 reels fluorescent thread,
black clips, needle, lnltruction booklet. o
Stock No. 70,278-W $2.95 F

3-D DESIGN WITH SPACE SPIDER

Create 3-dimensional colored de-
signs that ‘““float in space’” simpl
by weaving fluorescent strands
tween different planes of "shadow
Design abstractions, plane
solid geometrical figures.
Demonstrate equations x, y and z
planes. Visualize engineering con-

A Dazzling Rainbow of Color!

As a scientific phenomenon, this new
kind of jewelry is capturing atten-

Take Telephoto

tion everywhere., Shimmeging rain- Shots Thru

bows of gem-like color in earrings

hrade with CIRCULAR DIFFHAC. 7 x 50

made w!

TION GRATING REPLICA. Just NEW! CIRCULAR SLIDE RULE!
a prism breaks up light into its MONOCUI-AR

Pocket Size—

as
full range of lndlvldual colors, so does the Diffraction Fast—Easy to Use!

Grating.

Stock No. 30,349-W—Earrings (clip
style) Tax Incl. $2.75 Pstpd.

Stock No. 30,350-W—Cuff Links __Tax Incl. $2.75 Pstpd.

This is fine quamy. American made instrument—war
surplus! Actually % of U.S. Govt. 7 x 50 Binocular. Used ] Be a Math Wiz! New Circular
for general observatlon both day and night and to take Slide Rule multiplies, divides,
fascinating telephoto shots with your camera. Brand new, [l figures fractions, percentages
$95 value. Due to Japanese competition we close these out l squares, cubes, roots, proportions,
at a bargain price. Directions and mounting hints included. clrcum{ersnces, areas, retail prices,
Stock No. 50,003-wW $15.00 Postpaid

ion.
conluslons of ordinary slide-rules.
Directions included.
Stock No. 30,336-W ............. ..$4.95 postpaid

fﬂtﬁt‘!ﬂiﬁﬁ{

Optics for the Space Era!

D-STIX CONSTRUCTION KITS
For Scientists, Teachers

Scientists, teachers, planners—let D-
T help you visualize and crystal-
ize complex ideas. Colored wood sticks
18" thick and ‘‘easy-on’’ rubber joints
approx. 3/16” diam. fit together fast
—help you work out molecular structures, geometric fig-
ures, structural members. shapes, models of scientlﬂc ap-
paratus. Ideal for ‘‘3-dimensional thinking,”’ instruction,
demonstration. Durable Kkits. Money-back guarantee.

Stock No. 70,210-W (370 pes) _-

1 9 ite! Fun for adults! Fun for
Beginner's Lens Kits! Tut.or, *4te) mu, fox

pla nly written, illustrat-
ed booklet showing how you can build lots of optical

Sloek No. 2-W Beginner’s Kit,

10 Lenses $ 1. .
Stock No 5-W Gadgeteer’s Delight, 1.00 pstpd
----$ 5.00 pstpd.

enses
Stock No. 10-W Experimenter’'s Dream,
80 Lenses

Stoek No. 70,211-W (452 PE8) o e ommmmoemmn $10.00 pstpd. 128 PAGEsx OVER
amaios 391
1000 OPTICAL BUYS! Bamunda
OPTIC Sand
NEW BINOCULAR-TO-CAMERA HOLDER Huge selection of lenses, SCIENGE
Will Fit Any Camera ASTRO-COMPASS AND prisms, war surplus op- .-\ MMIART
For Exciting Telephoto Plec- TRANSIT tical instruments, parts |{4% -|SCIENCE- mATH - OPTICS

tures. Bring distant objects

Pusbl. Study o Fuxl
7 times nearer with a 35mm K

‘War surplus! Astra Compass alone cost and accessorles. Tele-
ne cosf

Govt. $75. We have added a Sighting [| 5¢0Pes. microscopes,

‘l;(e'-el to llmprove ve:‘satlllg.yl k}'lulndli'eds binoculars, infrared
uses in carpentry, brick laying, Low-

foundation work, grading, irrigation sniperscope, etc.

or dl-almtgeyl M\{ch below costlgl (]:rc‘ll- cost Science and Math

nary surveying instruments. Ideal for i d Teachin,

do-lt-younell’ers. 103" high, 6” long, If“n e an €
wide. d{ustable leveling platform [ 81ds-

—2 spirit levels for aligning—also . + Catal

spirit level in sighting at w.

.« A tremendous bargain.

Stock No. 76,267-w $19.95 tpaid ] Easy Payment Plan Available! Details with Catalog!

: LDER. Ideal

for long-range shots of wild
life, ships, people, vistas.
Camera and binoculars attach

onocular—any camera, still
or movie. Take color or hlack and white. Attractive gray
crinkle and bright chrome finish. 10” 1long. Full
directions for taking telephotos included.

Stock No. 70,223-W $11.50 Postpald

ORDER BY STOCK NUMBER .SEND CHECK OR MONEY ORDER . SATISFACTION GUARANTEED!
EDMUND SCIENTIFIC CO..EARRINGTON, NEW JERSEY
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PERGAMON

NEW AND FORTHCOMING BOOKS THAT MATTER

Biochemistry

Official Proceedings of The Fourth
International Congress of
Biochemistry, Vienna, 1958
General Editor:
O. HOFFMAN-OSTENHOF

15 volumes $150

The Origin of Life on the Earth
Edited for the Academy of Sciences
of the U.S.S.R. by A. I. OPARIN, et al.
English-French-German Edition.
Edited for the I.U.B. by F. CLARK
and R. L. M. SYNGE.

This book contains a complete record
of the proceedings. $15.00

The Biochemistry of Development

Professor JEAN BRACHET.
Introduces the reader to the recent

advances made in the field. $10.00

Radioisotope Studies of Fatty Acid
Metabolism
JAMES F. MEAD and DAVID R.
HOWTON.

This book shows how a wedding of
lipid biochemistry and radioactive tracer
methodology has resulted in a veritable

chain reaction of scientific progress.
$7.50

Symposium on Polypeptides Which
Affect Smooth Muscles and Blood
Vessels
Edited by Dr. M. SCHACHTER.
Proceedings of a Symposium held un-
der the auspices of the Co-ordinating
Committee for Symposia on Drug
Action. In press $8.50

Mechanisms of Colour
Discrimination

An ICSU-Sponsored Symposium
on the Fundamental Mechanisms
of the Chromatic Discrimination in

Animals and Man. Editor: YVES
GALIFRET.
Contains the proceedings of an inter-
national symposium. $9.50
Biology

Biological Organisation—Cellular
and sub-cellular
Edited by C. H. WADDINGTON.
Contains the proceedings of a Sym-
posium organized on behalf of
U.N.E.S.C.O., held at Edinburgh.
$12.50

Biometrical Genetics

Proceedings of an International
Symposium sponsored by the Bio-
metrics Society and the Interna-
ternational Union of Biological
Sciences. Edited by Professor
OSCAR KEMPTHORNE. s

8.50

Chemistry

Applications of Nuclear Magnetic
Resonance Spectroscopy in Organic
Chemistry

LLOYD M. JACKMAN.

Written essentially for organic
chemists who frequently wish to employ
n.m.r. in the practice of their subject
but who are not prepared to make a de-
tailed study of the fundamental prin-
ciples involved.

$5.50

The Chemistry of Yttrium and
Scandium
R. C. VICKERY.

The first concise presentation of the
chemistry of these increasingly important

elements.
In press $6.50

A Laboratory Manual of Analytical
Methods of Protein Chemistry
(Including Polypeptides)

Vol. 1. The separation and isola-
-tion of proteins.

Edited by P. ALEXANDER,

R. J. BLOCK.

Intended for the worker at the labora-
tory bench, covering chemical methods
and physwal methods on separation and
interaction.

$8.50

Non-Newtonian Fluids
W. L. WILKINSON, M.A., Ph.D.

This monograph dlscusses the proper-
ties of non-Newtonian fluids with special
reference to the design and operation of
the process equipment in which they are
handled.

$6.50

Silicon Carbide—A High
Temperature Semiconductor
Edited by J. R. O’CONNOR and
J. SMILTENS.

Contains the important proceedings of
the 1959 Massachusetts Conference.

In press $12.50

Soap Films—Studies of Their
Thining
K. J. MYSELS, K. SHINODA,
S. FRANKEL.

This volume is the result of investiga-
tions into the mechanisms of the process

+ by which a film of soap solution or the

like comes to be thin.

$7.50
Synthetic Analgesics—Volume I
Diphenyl Propylamines
PAUL A. J. JANSSEN.

Describes the present state of knowl-
edge of the methods of synthesis, and
the physical and chemical properties, as
well as the analgesic activity of diphenyl
propylamines.

‘ In press $7.50

Geology

Clays and Clay Minerals
Proceedings of the Seventh National
Conference. Editor: ADA SWINE-
FORD, Ph.D.

A most comprehensive source of in-
formation on recent advances ian clay

mineralogy etc.
In press $8.50

Principles of Geochemical
Prospecting

I. I. GINZBURG. Translated from
the Russian by V. P. SOKOLOFF.

The only book of its kind to have been
written in any language, this volume is
the first to cover the entire subject of
geochemical prospecting comprehensive-
ly, including hydrochemical, biogeo-
chemical, and geobotanical methods.

In press $11.50

Electromcs
Statistical Theory of Signal
Detection
CARL W. HELSTROM.

A mathemetical approach to detection,
in the presence of random noise, of elec-
trical signals such as-those used in radar
and communications.

In press $9.50
Statistical Methods in Radio Wave
Propagation
Edited by
WILLIAM C. HOFFMAN.

Contains the papers read by authori-
tative experts at a symposium held at
the University of California.

$14.00

Laplace Transforms for Electronic
Engineers
JAMES G. HOLBROOK.

A text which can be used for self-
study by the practising engineer as well
as in post-graduate courses. $8.50

Physics
The Study of Elementary Particles
by the Photographic Method
An account of
The Principal Techniques and
Discoveries
Illustrated by an Atlas of Photo-
micrographs.
C. F. POWELL, P. H. FOWLER
and D. H. PERKINS, H. H. Wills
Physical Laboratory, University of

Bristol.
$40.00

General
The Other Side of the Moon
Issued by the Academy of Sciences,
U.S.S.R
Translated by J. B. Sykes.
$2.50

For descriptive leaflets and catalog write to:

PERGAMON PRESS,

Inc.

NEW YORK: 122 East 55th Street, New York 22, N.Y. OXFORD: Headington H||| Hall

22 APRIL 1960

1139




waterials testing

e L T e L)

New twist for an old test

Instron — the same Instron that has the capac-
ity to measure the strength of metal alloys and
ceramics . . . or the rheological properties of
plastics — here shows off its versatility anew.

The test: measuring surface tension of a liquid
with a conventional du Niioy tensiometer. The
twist: Instron makes it possible to pull the ring
from the liquid at various constant speeds, auto-
matically plotting accurate force-displacement
curves,

The complete laboratory report is available
now — just ask for Bulletin X-2. It’s one of a
series of technical articles on advanced testing
techniques that are yours for the asking. Among
the subjects covered: testing tungsten at high
temperature . . . the nature of twinning in metal
single crystals . . . stress-strain properties of textile
fibers . . . physical properties of plastics and elas-
tomers. Let us know your field of interest.

1140

RING DISPLACEMENT, centimeters

0.1 —

—0.1 —

{

YOU CAN DO MORE WITH INSTRON

The unusual versatility of this fine testing
instrument is greatly extended by Instron’s com-
plete range of special accessories, which. can be
added as you need them. They include: digital
equipment o conditioning cabinets o XY recorder
for extensometers o quick-change crosshead-speed
selector o capillary rheometer o high temperature
equipment. ' '

Write today for the complete Instron catalog.

ENGINEERING CORPORATION
2513 WASHINGTON ST., CANTON, MASS.
EUROPEAN OFFICE: SEEFELDSTRASSE 45, ZURICH, SWITZERLAND

Load-ring displacement curves of various liquids at 23°C.
A. Water. B. Epon 828. C Diallyl phthalate monomer.
D. Dibutyl phthalate
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Prentice-Hall announces

FOUNDATIONS OF

IVioperN B

y

Series

Series Editors: Carl P. Swanson and William D. Mclroy

FOUNDATIONS OF MODERN BIOLOGY, a series of short, complete
texts, each covering an integral area of biology, is an approach
that introduces the student to biology as a growing, active
science of principles and facts while permitting each instructor
to determine the level and the structure of his own course. In
presenting their subjects, the authors assume that the student has
had no previous general biology courses. The wolumes in this
series will be produced in an attractive, uniform format: 6 x 9
inches, 128 pages.

Text edition, paperbound—$1.50 text list

Library edition, clothbound—$2.95 trade list

THE CELL (Published 1960)

by Carl P. Swanson, Johns Hopkins University.

The place of the cell as the basic unit of biological structure
and function. )

CELLULAR PHYSIOLOGY AND BIOCHEMISTRY

(July 1960)
by William D. McElroy, Johns Hopkins University.

A brief introduction to cellular physiology and biochemistry
explaining how cells function and use food.

HEREDITY (Late Summer 1960)

by David M. Bonner, Yale University of School of Medicine.

The physical and chemical nature of genetic material and how
genes act as determinants of cell type.

ABAPTA"O" (Late Summer 1960)

by Bruce Wallace and A. M. Srb, both Cornell University.

Theories of evolution and of biological adaptation; population
dynamics through time (evolution) and space (ecology).

ANIMAL GROWTH AND DEVELOPMENT

(April 1960)

by Maurice Sussman, Brandeis University.

A modern treatment of developmental phenomena, with em-
phasis upon the cellular level.

ANIMAL PHYSIOLOGY

by Knut Schmidt-Nielsen, Duke University.

(June 1960)

An elementary presentation of animal physiology, clearly defin-
ing and discussing the most important concepts.

ANIMAL DIVERSITY

by Earl D. Hanson, Yale University.:

(Late Summer 1960)

Animal diversity and the present status of our knowledge of
the field.

A"IMAL BE“A"IOR (Late Summer 1960)

by V. G. Dethier, University of Pennsylvania, and Eliot Stellar,
Uniwversity of Pennsylvania Medical School.

An introduction to the principles of animal behavior that can
be derived from the experimental study of many different
species, from simple invertebrates to the subhuman primates
and man.

THE LIFE OF THE GREEN PLANT

(Late Summer 1960)
by Arthur W. Galston, Yale University.

A modern, balanced picture of our present view of the way the
green plant copes with its major problems.

THE PLANT KINGDOM

by Harold C. Bold, University of Texas.

(July 1960)

An introduction to the study of the range of types which com-
prise the plant world.

MA" I" "AT“RE (Late Summer 1960)

by Marston Bates, University of Michigan.

The biological aspects of human ecology—an attempt to put
man in biological perspective and provide a bridge between the
biological and the social sciences.

To receive approval copies, write: Dept. SC., Box 903, Prentice-Hall, Inc., Englewood Cliffs, New Jersey

See other Prentice-Hall Science books on page 1127
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MADE IN WEST GERMANY

Spectrophotometer PMQ I

This instrument offers universal applications for rapid, reliable and
accurate photometric measurements of liquid gases and solids
at the highest resolving power of the spectrum.

s 250 2 20 The spectral region ranges from far-ultraviolet 200 mp to near-
—— | Almul . . . -
. infrared 1,000 mp (2,500 mp by using a lead sulphide cell). The
0 instrument operates directly on 110-volt A.C. Voltage fluctuations
_ E’ of +10% to —15% can be compensated for by means of its com-
» bined magnetic and electronic voltage stabilizer. The transmission
» ‘and extinction scales are enlarged and projected on a ground-glass
WM i window, assuring parallax-free readings.
il A W . . .
The adjustment of the slit and that of the wave length is guaran-
o= N em|—= . . . . e
Oz w0 ) e teed to be free of lost motion. The slit width can be set within 0.2
Extinction curve of benzine vapor mp absolute. As a consequence of the friction-free design, no lost
. motion is evident when setting the wave length. For instance, the
Following At'}a;:)lllments combined error of setting and reading the wave length is guar-
are avallable ‘ anteed to be no greater than +0.05 mp at 250 mp. The effective
Fluorescence Attachment length of the projected micro wave length scale is enlarged so that
Chromatogram Attachment it is equivalent to a scale approximately 4 feet long and has a range
Reflectance Attachment from 200 mp to 2,500 mg.

Write for free, detailed specifications

COMPLETE

o A ”l ZElS‘s’ DN/, scrvice raciuties .

485 FIFTH AVENUE, NEW YORK 17, N. Y. L
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Torsion’s 3rd New Dial Balance
CUTS WEIGHING TIME 60%

Torsion’s dial —
makes
the difference

With Torsion’s new 500 gram capacity balance you can make
three times as many weighings per hour as before. Here’s why:

Conventional laboratory balances use a graduated beam and
slide weight for “fine’’ weighing after the weight has been
determined to within 10 grams. Under the old procedure the
balance is arrested, slide weight positioned, balance released,
balance comes to rest, position of indicator noted, balance
arrested again, slide weight repositioned and so on until the
weight is determined within 0.1 gram, '

All this time consuming *“‘cut-and-try”” procedure is replaced
with a simple graduated dial which can be turned without
arresting the oil-damped balance. This means that the time
consuming part of the weighing (below ten grams) can be
*“dialed-in”—and in 4 the time.

UNCONDITIONAL GUARANTER

In keeping with Torsion’s Million-Plus construction, the new

Dial mechanism retains its original accuracy after more than

a million weighings. That’s why Torsion Balance has uncondi-
tionally guaranteed the accuracy of the entire Dial mechanism.

? Torsion Laboratory Balance DLTS
Capacity: 500 grams
Readability of Dial: .02 grams

Other Torslo‘h Dial Balances

Model DLT2
Capacity: 120 grams
Readability of Dial: 2 mg:

Model DLT2-1
Same specifications
as DLTZ2 but has scoop
for seeds or other
bulky material.

%, Torsion Balance Conprany

Main Office and Factory: Clifton, New Jersey ® Sales Offices: Chicago, San Francisco



For accurate

measurement of

ALSO AVAILABLE

PHA 630 P Scale Ex-
pander: Expands any
selected 1.4 pH zone
up to full scale pro-
portions — nearly 6
times scaleexpansion.,

PHA 621 External
Meter: Presents on a
full 7" mirrored
scale, only the bio-
logical range of
6 to 8 pH.

SOLD AND SERVICED IN US.A. BY

WELWYN INTERNATIONAL INC.

3355 Edgecliff Terrace CLEVELAND 11, OHIO

In Canada:

1144

@

Contact any Branch of Canadian Laboratory Supplies Limited

e
RADIOMETER

pH Meter 22

Included in the complete line of famous Danish
RADIOMETER Electro-chemical instruments is the
pHM 22. This model is a-c line operated and
designed for general laboratory use inclusive
of electrometric titrations.

Features

@ Exceptional stability — no zero drift

©® Large mirror scale spreads 14 pH over 11 inches

@ Accessory biological meter 6-8 pH on a 6.4" scale

® Accuracy .01 to .05 pH with reproducibility down
.002 pH ‘

@ 10 Millivolt ranges

® Accurate temperature compensation

@ Will perform measurements on grounded media

@ Will perform Dead Stop End Point titrations

@ Full range of standard and special type electrodes

Applications

® pH determinations and millivolt measurements in
the laboratory

® Continuous pH determinations or millivolt
measurements

©® Acid/base, redox or other potentiometric titrations

® Dead-stop end-point titrations

Descriptive literature on request.

RADIOMETER

COPENHAGEN, DENMARK

72 Emdrupvej
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FIGURES OF EQUILIBRIUM OF CELESTIAL BODIES

. . An exhaustive self-contained account of the hydro-
With Emphaf:s OM static theory of self-gravitating celestial bodies such
Problems of Motion of 5 (he earth, other planets, and the stars. Studied
~ Atrtificial Satellites in detail is the interpretation of the proximity phe-
by Zden&k Kopal Romena in close binary systems, and the motion of

the earth’s artificial satellites.
$3.00

BOUNDARY PROBLEMS IN DIFFERENTIAL EQUATIONS

. BOUNDARY PROBLEMS IN DIFFERENTIAL
edited by EQUATIONS is comprised of the nineteen papers
Rudolph E. Langer yhich were delivered at The Symposium on Bound-
ary Problems in Differential Equations conducted
by the Mathematics Research Center, United States
Army, at the University of Wisconsin, Madison,
April 20-22, 1959.
$4.00

ON NUMERICAL APPROXIMATION

. ON NUMERICAL APPROXIMATION is com-

edited by ., ised of the twenty-one papers which were de-

Rudolph E. Langer Jjvered at The Symposium on Numerical Approxi-

mation conducted by the Mathematics Research

Center, United States Army, at the University of

Wisconsin in April, 1958. The objective of this

symposium was the presentation and discussion of

recent developments in the field of numerical ap-

proximation. The papers are centered around three

general themes: Linear Approximation, Extremal
Approximation, and Algorithms.

$4.50

THE SCIENCE OF MECHANICS IN THE MIDDLE AGES

. This comprehensive introduction to the crucial

edited by problems of medieval mechanics combines a de-
Marshall Clagett tajled survey of leading medieval mechanical doc-
trines and the basic sources themselves.

$8.00

Galileo Galilei ON MOTION AND ON MECHANICS

On Mechanics, the first illuminating exposition
translated by . . X
L E. Drabki 4 of the foundations of mechanics deals with the
- £. Prabkin and analysis of simple machines and includes a discus-
Stillman Drake sion of the principle of virtual velocities. The work
on various aspects of motion contained here treats
such matters as the cause of free motion, motion in
a void, and the dynamics of acceleration.

$5.00

The University of Wisconsin Press

430 Sterling Court Madison 6, Wisconsin
22 APRIL 1960 1145




BR O NWILL... your headquarters for

TEMPERATURE .
CI RCULATORS

_ Pumps and circulates . . . -
‘converts any suitable container toa
constant temperature bath.

FEATURING :

« tomerature conoted | HEATS * CIRCULATES « CONTROLS TEMPERATURE

to 0.01°C—range  This new and improved model instantly con- -
e ‘I,?O o : - verts any suitable container to an efficient,
# 208 Me brushiess closely controlled, constant temperature bath

induction motor
& acoinate madiabic or circulating system. One light, portable unit

control of temperature provides the motor driven stirrer and pump for
settings ' cu-cnlatmg, a 750 watt heater element, a read-
e internal relay—no  ing thermometer, a magnetic setting thermom-
separate relay box - eter-thermoregulator and a double transistor
® up to 2%, gpm 12L|min) relay. With mounting rod for attachment to any .
cont.r_olled C|rcu.|at|on 5 laboratory stand
® additional reading
thermometer provided  Literature on Request.
® accessory cooling coil : -
available

And the BRONWILL MODERN DESIGN

WARBURG APPARATUS

Circular shape and small diameter (2014”), conserves
space, permits locating unit against a wall or in a
corner. Rotates through 320° to bring any manometer
in front of the observer for reading. Fourteen manom-
eter positions are provided.

e Designed for compactness—operates on. any laboratory bench.

o Magnetic thermoregulator adjustment—temperatures
0 to 50°C present in minutes.

® Unique double capillary manometers—stronger and easier to read.

e Electrode heating system—lagless—no overshooting.
Reaches operating temperature in 20-30 minutes.

@ |Interchangeable factory calibrated manometers and reaction
vessels available.

e Temperature constancy plus or minus 0.01°C.
FOR PHOTOSYNTHESIS — MODEL UVL... CAT. NO. 10

Bath chamber is transparent Plexigias through which the light is trans. Send

mitted from fourteen 40-watt tungsten filament lamps, mounted on the

oscillating manometer platform directly below the reaction flasks. The fur

distance between light source and reaction flask remains constant. d
Concentric-mounted fan to dissipate heat from the lamps is positioned "".IStrate

so that the blades do not pass through light beam between lamp and f lder
flask. Special cowling shields the observer from direct ught facilitates 0
reading the manometers.

BRONWILL SCIENTIFIC

A DA NG S RO N @ F W SR e O RO O R AT O N
P. 0. BOX 3927 - BRIGHTON STATION + ROCHESTER 10, N. Y.
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Now... for the FIRST TIME!

LOURDES

ANOTHER EXAMPLE OF LOURDES’
LEADERSHIP IN OFFERING
EQUIPMENT OF ADVANCED DESIGN
TO MEET YOUR
LABORATORY REQUIREMENTS.

" SPIN
1,500 ml. to 60,000 x G
] 3,300 ml. to 33,000 G

AUTOMATIC CONTROLLED
TEMPERATURES
DOWN TO

-10° C.

NEW
MODEL
VA-2

AUTOMATIC ULTRA-SUPERSPEED
REFRIGERATED VACUUM CENTRIFUGE

® Automatic rotor acceleration ¢ Continuous Hi-Vacuum system
¢ Automatic self-centering drive ® 400 ml. (8 x50 ml.) at 51,000 x G
® Automatic safety interlocks ® 360 ml. (24x 15 ml.) at 51,000 x G
® Automatic vacuum seal lubrication e Exclusive patented refrigeration design
® Electro-Dynamic Braking ® 1 Year Guarantee
LOURDES INSTRUMENT CORP. sa |

DIVISION OF LABLINE INC.
53rd Street & 1st Avenue, Brooklyn 32, N. Y.

Kindly send your latest Catalog and Bulletins to:

NAME : TITLE
INSTITUTION

ADDRESS

CITY. ZONE STATE
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COBALT 60

SERVICE and SOURCE RANGE

1150

Another 17,000 curies
of AECL cobalt 60
for petroleum research.

A ‘"Weldcaps” "Cobalt 60 source supplied
by AECL, in the hot cell at SINCLAIR
RESEARCH LABORATORIES INC., Harvey,
Illinois.

For your Gamma Irradiation requirements
choose A.E.C.L. COBALT 60

skCan be supplied in kilocurie Cobalt 60 is
quantities. ° Penetrating‘—(excellent uniformity of
sk Versatile PELLET and SLUG %%

forms enable you to choose any e Reliable — (no complicated electrical

source oonﬁguration you desire. ed “iels")nent to break down at critical
AECL’s highly acclaimed “Weldeaps” . ¢ constant — (calib then ¢

(stainless steel, welded capsules) °© about it). (callbrate once, then forget

are available in a wide range of

® Simple — (no induced activity in irra-
standard sizes. S sizes can be diated materials; Monochromatic
made up as req - radiation).

IRRADIATOR DESIGN alill FABRICATION SERVICE

Take advantage of AECL’s years of experi-
ence and knowhow for assistance regarding
any aspect of your research or production
irradiator requirements. )

_ For further information, please write to —

ATOMIC ENERGY OF CANADA LIMITED

Comimmercial Products Division = P.O. Box 93 « Ottawa » Canada
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in scintillation counting
if it’s critical pulse selection you'’re after

eliminate scatter and high energy background radiation
measure one radioisotope in the presence of another
check on radioisotope purity

check on scatter conditions

in order to

you’ll welcome this new easy-to-use prec1se

pulse-height PlﬂPOlﬂtZ%g

three modes of operation...

1 Lower level discrimination only
(i.e. integral counting)

|

I

|

Upper level selector set at 0 to 10 |

2 volts above lower level

(i.e. window operation) I
|
|
I
|

Upper level selector set anywhere
3 in 0 to 100 volt range independent
of lower level

LOWER I.E'ﬂ

L e won e o o e - — ot — —— — -

Actual size close-up of single-knob selector
for the three operational modes of the Picker
2970 Pulse-Height Analyzer. (For spectrum
scanning we can equip the instrument with
a motor-drive for the lower level.)

Decade Scalers Recorders

This fine precision instrument is one

of the comprehensive Picker family Ratemeters Survey Meters

of guality-muclels squipment. The Wi Well Counters Focusing Collimators

includes instrumentation for every e

phase it diagnostic o therapeutic : Scintillation Probes Spectrometers

use of radioisotopes. - High Voltage Supplies Mobile Probestands
Scintillation Scanners Accessories and Sundries

For particulars, call any Picker District Office—there’s
probably one near you (see your local "phone book).

Or write Picker X-Ray Corporation, :
25 South Broadway, White Plains, New York: n“Cleal

no capital investment if you'd rather rent o ask about the PICKER RENTAL PLAN.
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ackard/

TRI-CARB

LIQUID SCINTILLATION
SPECTROMETERS

are now

TRANSISTORIZED

P.O.Box 428-A . La Grange, lllinois e Phone HUnter 5-6330

ATLANTA » BOSTON ¢ LOS ANGELES ¢

Since its introduction six years ago, the
Tri-Carb® Liquid Scintillation Counting
Method has become the leading method for
the radioassay of samples containing Tritium,
Carbon-14, Sulfur-35 and other alpha- and
beta-emitters. More samples of Tritium and
Carbon-14 are now being counted in the
Tri-Carb Spectrometer than in any other
instrument. Look around—with hundreds of
installations throughout the world, there is
a Tri-Carb Spectrometer near you.

The Tri-Carb Method has been developing
continually—both by new sample preparation
techniques and by improvements in instru-
mentation. And now the latest advance is
transistorization.

Greater reliability is one of the principal
advantages gained by transistorizing the Tri-
Carb Spectrometer. Both size and weight
of the electronics have been reduced. Power
consumption is appreciably lower and much
cooler operation is achieved. Line voltage
regulation and over-all stability have been
improved significantly by the transition to
solid state electronics.

In gaining these advantages no compromise
has been made in operating performance.
Specific figures showing the excellent count-
ing efficiencies with low backgrounds that are
obtainable under various conditions and with
many types of samples are reported in the
literature by numerous Tri-Carb users. Simi-
lar performance is routinely achieved with
the new transistorized design.

Other new developments are broadening
the scope of liquid scintillation counting.
Improved sample preparation techniques
now make this the method of choice for assay-
ing almost every type of sample material—
proteins, carbon dioxide, tissue, lipids,
tritiated water, completely insoluble materi-
als, etc. Special accessory devices have been
designed to adapt all Tri-Carb Spectrometers,
old and new, to continuous liquid flow moni-
toring in applications such as column chro-
matography, amino acid analysis, and tracer
or safety studies in plant or field streams.
Other new Packard accessory instruments are
also available for adapting all Tri-Carb Spec-
trometers for radioassay of the effluent from
gas chromatographs by both continuous flow
and fraction collection methods.

Transistorized Tri-Carb Spectrometers are
available now—and at no increase in price
over the older models. They are in production
and we can make prompt delivery. To receive
complete information on new transistorized
Tri-Carb Spectrometers and new accessory
equipment as well as general information on
current sample preparation techniques, write
or telephone.

NEW YORK ¢ PHILADELPHIA

PITTSBURGH ¢ SAN FRANCISCO ¢ WASHINGTON, D. C. * ZURICH, SWITZ,
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Books of Basic Importance to Science . . .

American Physiological Society's HANDBOOK OF PHYSIOLOGY, Sect. 1,
NEUROPHYSIOLOGY

Presents an exhaustive and well-written summary of what is now known about
the prime cybernetic mechanism of the body, the nervous system. A monumental
work.

Vol. 1. 35 contributors, 794 pp., 446 figs., 1959, $22.00
Vol. II. 32 contributors, 665 pp., 251 figs., 1960, $20.00
Vol. III. In preparation.

OXIDATION-REDUCTION POTENTIALS OF ORGANIC SYSTEMS

By W. M. CLARK, Ph.D., DeLamar Professor Emeritus of Physiological Chemistry,
etc., The Johns Hopkins University. 600 pp., 83 figs., 100 tables, $13.50

Conn, Darrow & Emmel’s STAINING PROCEDURES, 21d edition
(1st edition was published by the Biological Stain Commission.)

1960, 325 pp., $5.00

ENCYCLOPAEDIA OF MICROSCOPIC STAINS

By EpwarD GURR, F.RIC., F.LS., M.LBiol, F.R.M.S.,, Michrome Laboratories,
London. Due April, 1960, $18.50

INTRODUCTION TO THE HISTORY OF SCIENCE

By GEORGE SARTON, Associate in the History of Science, Carnegie Institution of

Washington.
Vol. I. From Homer to Omar Khayyam, 850 pp. 1927, reprinted 1950, $10.00
Vol. II. From Rabbi ben Ezra to Roger Bacon. (2 separately bound parts.)
1302 pp., 1931, reprinted 1950, $15.00
Vol. III. Science and Learning in the 14th Century. (2 separately bound parts.)
2201 pp., 18 figs., 1947, reprinted 1953, $20.00

Skerman’s GUIDE TO THE IDENTIFICATION OF THE GENERA OF BAC-
TERIA—With Methods and Digests of Generic Characteristics (Based on Data
Given in the Seventh Edition of Bergey's Manual of Determinative Bacteriology
and on Original Papers)

1959, 257 pp., 31 pls., paper, $5.50

'THE WILLIAMS AND WILKINS COMPANY
Baltimore 2, Md.

Please send the following on approval:

Name.
(Please print)
Address
1 City. Zone State.
COMPAN Y | [ Payment enclosed. 0O Bill me,

Shopping by mail is an easy, time-saving way to
select books for your personal library.
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Why

1s the logical source

® 0 0 00 0000 000000000 OO 00

TEACHERS' CHOICE

International’s Micro Model
uniquely combines high efficiency
with low cost for micro and
semi-micro analyses. It’s the
preferred tool for teaching
centrifuging techniques in many
colleges, universities and
scientific laboratories.

FASTER MICRO-TESTING =

International’s Model MB
is first choice for
implementing the
micro-capillary method of
blood cell volume testing.
With this “Quiet Test” cen-
trifuge, samples spun at
11,500 RPM, are ready for
accurate reading in 3 or

4 minutes.

BENCH SIZE LEADER

International’s Clinical Model
has long been recognized as
the most versatile centrifuge
in the bench-size class. It
swings more than 25 accessory

combinations at speeds up to
ROUTINE FAVORITE

6700 RPM.
International’s Model CM
is a versatile performer in
numerous hospital, educational
and industrial laboratories.

Twenty-three interchangeable
heads, more than 50 accessory
combinations and speeds up to
4500 RPM cover most

everyday needs.
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of your next laboratory centrifuge

S YOU'RE SURE OF SATISFACTION
most versaTie N WHEN YOU CHOOSE INTERNATIONAL!

International’s Model UV
is the one model that meets

all general-purpose laboratory
demands. No other centrifuge
in the world today offers a
comparable combination of
modern design, rugged
dependability, wide-range
versatility, most-wanted
features. .. at such a
moderate price.

EXPLOSION-PROOF

International’s Model EXD,
for use in Class I, Group D
hazardous locations, is the
only explosion-proof
centrifuge listed by
Underwriters’ Laboratories
and the Canadian Standards

All eight laboratory centrifuges
displayed here bear the
trademark...the International
symbol of optimum value. No
other single manufacturer offers
all eight. Yet, these trusted
friends of thousands of labora-
tory directors and technicians
are only the highlights of the
world’s most diversified family
of fine centrifuges.

During 59 years of concentrated
and progressive research on lab-
oratory centrifuges, Interna-
tional has developed more

models, more accessories, more
Association. It combines special tooling than all other
large capacity, high-speed

- sources combined.
and exceptional durability. WIDE-RANGE REFRIGERAT

International’s Model PR-2 This specialized pool of knowl-
HIGH SPEED REFRIGERATED gives positive temperature ~ edge and resources is available

i o Moder 1R control within 1°C to blood to you through an Interna-
nternational’s Model HR- fractionations and similar : : .

is the centrifuge of choice S nara i Robime = 2050 tlonal-tramefi representatlye of
for high-speed angle and -+ 10°C. Twenty- * your authorized International
separation at forces up to eight interchangeable dealer. Whether your centri-
40,000 X G and controlled heads for capacities fuging problems are many or
terggegtulﬁs_l_bﬁt)\ggeri? between 7ml and 4 liters few, his unbiased advice can
—20°C an . Four provide versatility y .

interchangeable heads et e help. you select the versatl.le or
cover a capacity range refrigerated spec1a}-purpose International
between 42 ml and 1500 ml. centrifuge class. Centrifuge that fits your needs

at lowest practical cost.

Before you choose your next
laboratory centrifuge, get all
the facts from your nearby
International dealer or write:

méhNAﬂuNAL@ EQUIPMENT CO.

1219 SOLDIERS FIELD ROAD, BOSTON 35, MASS.
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BARBER

COLMAN

THE BARBER- COLMAN

Wheelco
Instruments
Division

/zec

THE CHROMATOGRAM IS THE PROOF

WHEELCO MODEL 10

Single or dual operation with packed or
capillary columns. Individual tempera-
ture control for sample injection, col-
umn, and detector. Electronic integrator
and automatic readout for fast, accurate
reading, optional.

WHEELCO MODEL 20

Compact, portable unit for laboratory
and industrial use. Designed to accept
capillary or coiled packed columns. Indi-
vidual temperature controls. Integrator
and automatic readout, optional.

1156

Look for difficult separations
and completely resolved peaks

For top efficiency, accuracy and relia-
bility, a chromatograph must be able to
make difficult separations and complete
resolution of peaks. The above chroma-
togram is typical of the efficiency of
Barber-Colman Gas Chromatography.
This chromatogram shows complete
separations of methyl esters of fatty acids
using an eight foot column packed with
succinate polyester of ethylene glycol.
Column temperature was 170°C and
chart speed was 30 inches per hour.
Other chromatograms from many types
of runs are in our files awaiting your
study. These chromatograms are proof
of the accuracy and reliability of Barber-
Colman Gas Chromatographs. As the
first American manufacturer of ionization
detection systems, continuing research
and development at Barber-Colman has

set standards for America’s industrial and
laboratory requirements for gas chroma-
tography. New techniques and accessory-
items developed by Barber-Colman have
already done much to further the art of
chromatography. One of these, for ex-
ample, is a new tritium detector. This
detector gives even less baseline noise
than strontium- 90; i. e. one-tenth that
of radium. This, of course, provides
greater sensitivity. Other Barber-Colman
items that increase the versatility of the
instrument are a flame detector (as an
accessory), separate temperature con-
trols for the column heater, flash heater
and detector, plus adjustable sample
splitter, effluent splitter, automatic or
manual attenuation, events marker and
automatic readout. Why not write for
complete information?

Application Flexibility

Barber-Colman Chromatographs permit
accurate recording and full-range con-
trol over all phases of operation. The
components and assemblies are readily
accessible to provide the flexibility neces-
sary for maximum range of applications.
For instance, the ionization detector is
available with many combinations of
radioactive sources, anodes and insula-
tors to suit a wide range of analytical
requirements. One user reports that with
his Barber-Colman Model 20 equipped

with an ionization detector he has
been able to detect trace components in
concentrations of one part per billion
or less. Superiority of this type makes
Barber-Colman probably the mostflexible
chromatograph commercially available.

Nationwide Network of Sales
and Service Representatives

Investigate the features that are signifie
cant to your chromatography: require~
ments by calling the nearest Barber.
Colman sales and service office.

Wheelco Instruments Division

BARBER-COLMAN COMPANY

Dept. D, 15131 Rock Street, Rockford, lllinois, U.S.A,

BARBER-COLMAN of CANADA, Ltd., Dept. D, Toronto & Montreal, Can. Export Agent: Ad. Auriema, Inc., N.Y.

SCIENCE, VOL. 131



Are You
Using a
Text Just
Out of
Habit?

Don’t let habit keep you from
adopting a new book that
would make your science
course more dynamic. These
outstanding new Mosby
books, new editions and popu-
lar standards bring science to
life and make the subject
more meaningful to students.
You will find them all well
written and excellently illus-
trated. Send for your com-
plimentary copy . . . examine
it at your leisure . . . and con-
sider it for your classes next
semester.

Cv
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Anthony TEXTBOOK OF ANATOMY AND PHYSIOLOGY

New 5th edition. Completely redesigned and modernized. Has new 8-page, color trans-
vision insert anatomically dissecting the torso through the use of acetate overlays.

New. 1959. 574 pages, 62" x 9%2", 292 illustrations, 20 colored figures. Price, $5.35.

Anthony ANATOMY AND PHYSIOLOGY LABORATORY MANUAL
New 5th edition. Can be used with the Anthony text above or any other anatomy and
physiology text. Rewritten in a format which encourages students to work on their own.
New. 1959. 320 pages, 7%’ x 10%'’, 148 illustrations. Price, $3.50.

Braungart-Buddeke AN INTRODUCTION TO ANIMAL BIOLOGY

New 5th edition. Designed for a one semester course in general zoology. Emphasis is on
the phylogenetic approach from the simple to the complex. New material on genetics and
evolution added.

Just published. 1960. 5th edition. 416 pages, 6% x 9%”, 213 illustrations. Price, $6.25,

Braungart LABORATORY EXERCISES IN ANIMAL BIOLOGY

New S5th edition. Zoology exercises for the beginning student. Correlated with Braungart
and Buddeke’s text above. Can be used with any general text.
New. 1959. 256 pages, 7%"' x 10%", illustrated. Price, $3.50.

Francis INTRODUCTION TO HUMAN ANATOMY

New 3rd edition. Concise but complete coverage of gross anatomy. Stresses function
and integration of each tissue and organ. Review questions and tables added.

New. 1959. 3rd edition. 548 pages, 5%2" x 8%2”, 324 illustrations, 29 color plates. Price, $5.75.

Harrison MANUAL OF COMPARATIVE ANATOMY

Covers vertebrates more thoroughly and has more illustrations than any other anatomy
manual available. Contains dissections of the shark, necturus, turtle, cat and pigeon.
New. 1959. 353 pages, 7%’ x 10%2”, 122 illustrations. Price, $3.95.

Hoskins-Bevelander OUTLINE OF HISTOLOGY

New 4th edition. Presents essential’ morphological characteristics of tissues and organs
in a simple manner. Illustrations are drawn from actual microscopic slides.

New. 1959. 4th edition. 326 pages, 8V2" x 11", 175 illustrations. Price, $4.75.

Lemon-Russell THE PLANT KINGDOM—A Laboratory Manual

A complete coverage of the evolutionary approach to the major plant groups. Combines
the student-drawing technique with some features of the “workbook” approach.
New. 1959. 180 pages, 7%’ x 10%", illustrated, 19 plates. Price, $3.25.

Gebhardt-Anderson MICROBIOLOGY

New 2nd edition. Shows the relationship of microbiology to industry, medicine, public
health and emphasizes the impact microorganisms have on our daily living.

New. 1959. 2nd edition. 476 pages, 5% x 8%z, 69 illustrations. Price, $5.75.

Gebhardt-Anderson
LABORATORY INSTRUCTIONS IN MICROBIOLOGY
New 2nd edition. Correlated with the text above. Contains 68 exercises using previously

observed and practical applications of microbiology to demonstrate basic principles.
1958. 2nd edition. 261 pages, 7%’ x 10%2", 15 figures. Price, $3.75.

Russell AN INTRODUCTION TO THE PLANT KINGDOM

Designed for one semester beginning or intermediate course using “plant kingdom”
approach. Emphasizes morphology, phylogeny and ecology of major plant groups.

1958. 353 pages, 6%2"" x 9%.', 184 illustrations. Price, $5.50.

Zoethout-Tuttle TEXTBOOK OF PHYSIOLOGY

New 13th edition. A general survey of physiology, especially as 1t pertains to man in
his struggle for existence. For freshmen and sophomore courses in “Human Physmlogy
1958. 13th edition. 712 pages, 5%' x 82", 305 text illustrations, 5 color plates. Price, $5.25.

Zoethout LABORATORY EXPERIMENTS IN PHYSIOLOGY

S5th edition. Correlated with the Zoethout-Tuttle text above. Experiments are designed
to increase the student’s whole knowledge of physiology; require little equipment.
1954. 5th edition. 260 pages, 52" x 8%2”, 96 illustrations. Price, $3.50.

Harrison THE DISSECTION OF THE CAT

3rd edition. A clear, concise laboratory manual giving step-by-step directions on how
to dissect a cat. Stresses the similarities and differences between cat and man.

1956. 3rd edition. 217 pages, 8%2"' x 11”, illustrated. Price, $3.50.

Hickman [INTEGRATED PRINCIPLES OF ZOOLOGY

Shows the integration of each major group of animals into an evolutionary blueprint
of the animal kingdom and clearly brings out man’s niche in the balance of nature.
1955. 956 pages, 6%2" x 9%, 442 illustrations. Price, $6.50.

Hickman-Hickman

LABORATORY STUDIES IN INTEGRATED ZOOLOGY

Correlated with text above. Contains more factual information and illustrative material
than other zoology manuals. Descriptive exercises let students work on their own.
1957. 353 pages, 8%2" x 11", illustrated. Price, $3.75.

Potter LABORATORY OUTLINE FOR GENERAL ZOOLOGY

4th edition. For an elementary zoology lab course. Covers the life history and morphology
in some cases, and development of all the main groups of animals, except reptiles.
1958. 4th edition. 344 pages, 7%’ x 102", illustrated. Price, $3.60.

Gladly Sent to Teachers for Consideration as Texts

M The C. V. Mosby Company

3207 Washington Boulevard ¢  St. Louis 3, Missouri

1157



SARGENT

MAXIMUM ACCURACY AT A MINIMUM COST
For Idboru'lory use, this low cost recorder features:

e FULL WIDTH CHART, 250 mm

e FAST BALANCING SPEED, 1 SECOND

® HIGH SENSITIVITY, HIGH GAIN AMPLIFIER

® SQUARE CORNERING AT 10,000 to 50,000 OHMS INPUT

THE MODEL SR PROVIDES:
Accuracy: 4% or 20 microvolts, whichever is greater.

s I N G I- E R A N G E Range: standard, 125 mv; additional ranges by use of range plugs,

50,.25,712.5,:5,;:2.5, and 1:25 mv:

R E c o R D E R Balancing Speed: 1 second full scale.

Chart: 250 mm wide with millimeter ruling; length continuously
ruled in tenths of an inch; 120 feet per roll.

Chart Drive: synchronous, 1 inch per minute standard; other speeds
of 1/10, 3/10, 3 or 12 inches per minute available by purchase of
interchangeable motors.

Input Resistance Tolerance: 10,000 ohms at 1.25 mv and 1 sec.,
increasing with increasing ranges.

$-72180 RECORDER—Single Range, Model SR, Sargent (Pat. Pend.)
Complete with one S-72165 chart roll; one each S-72175 ballpoint
pens, red, blue; wrench set; oil bottle; dust cover. For

operation from 115 volt, 60 cycle A.C. circuits.............$675.00

For complete information write for Sargent Bulletin SR

Designed and manufactured by E. H. SARGENT & CO.

Patents Pending

Sl \I t G E N I SCIENTIFIC LABORATORY INSTRUMENTS o APPARATUS o SUPPLIES ® CHEMICALS

E.H. SARGENT & CO., 4647 W. FOSTER, CHICAGO 30, ILLINOIS
DETROIT 4, MICH.+ DALLAS 35, TEXAS « BIRMINGHAM 4,ALA.+ SPRINGFIELD, N.J.
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Water Processin

for

eT .aboratories

e Pilot Plant:

® Productlon

B

confusion of choices presentéd‘ by th V bfda&
needs of water treatment.,

Whether in laboratory, pﬂat plant or prodw:.- -

tion uses, purity and quantxty reqmrements

vary widely . . . while thg nature of the raw :

water supply introduces still further variables

in the selection of methods and equipment forf’

efficient, economical water ﬁreatment

Because proper water processing is so crxttcal 3

to many of the life sciences served by Amem‘:an k
Sterilizer, Amsco Research has long conduct:d
a continuing two-part study of the subj;e .

AMERICAN

STERILIZER

ERIE*PENNSYLVANIA

cerned thh” establxshmg' valid standards of
quality for a broad range of water uses. The
second develnps advanced methods and equlp-

; AMSCO ’Wa ter Processing Systems

include Stills from Y2 to 500 gallons per hour;
Deionizers to 1,000 gallons per hour.

® Write for Scientific and Industrial
Division Bulletin IC601-R.

WORLD’S LARGEST DESIGNER AND MANUFACTURER OF STERILIZERS, SURGICAL
TABLES, LIGHTS AND BIOLOGICAL EQUIPMENT FOR INDUSTRY AND RESEARCH
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THERE’S A FISHER ISOTEMP° OVEN

designed especially for every laboratory application

Take the Fisher General-Purpose Isotemp Oven, for
example. This superior, gravity-convection type is
ideal for moisture determinations. Also useful for drying,
aging, curing, sterilizing. Maintains a constant temperature
within +0.5°C, from 35° to 200° C. And temperatures are
uniform— =+ 1.0° C throughout the chamber. Three remov-
able shelves provide 430 sq. in. total area.

Fisher Isotemp Ovens Offer All 7 Advantages:

Uniform Temperature e High Efficiency ¢ Attractive
Design e Constant Temperatures ¢ Planned Economy
¢ Built-In Safety ¢ Two Simple Controls

Other models . . . to fit every need:

Fisher Forced Draft Isotemp Oven—to dry samples faster.
Three removable shelves . . . 400 sq. in. total area.

1160

Fisher Senior Isotemp Oven—more samples per batch.
Four removable shelves . . . over 1000 sq. in. total area.
Fisher Senior Forced Draft Isotemp Oven—more samples,
plus faster drying. Four removable shelves . . . 960 sq. in.
total area. B-114

Write today for FREE booklet describ-
ing the Isotemp principle and the speci-
fications for Fisher Isotemp Ovens.
139 Fisher Building—Pittsburgh 19, Pa.

FISHER SCIENTIFIC

ica’s Largest Manuf ib of Laboratory Appli
Boston Cleveland Philadelphia IN CANADA
Buffalo Detroit Pittsburgh Edmonton
Charleston, W.Ya.  Houston St. Louis Montreal
Chicago New York W ashington Toronto
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LEA & FEBIGER SCIENTIFIC PUBLICATIONS

PATHOLOGY

BELL-TEXTBOOK OF PATHOLOGY. 8th edition.
1028 pages. 545 illustrations and 5 plates in color. $14.50

BOYD—INTRODUCTION TO MEDICAL SCIENCE.
4th edition. 304 pages, 124 illustrations and 3 plates in
color. $4.50

BOYD—-TEXTBOOK OF PATHOLOGY. 6th edition.
1024 pages. 570 illustrations and 32 plates in color. $12.50

BOYD—PATHOLOGY FOR THE PHYSICIAN. 6th edi-
tion. 900 pages, 7" x 10”. 489 illustrations and 12 plates
in color. $17.50

HERBUT—-PATHOLOGY. 2nd edition. 1516 pages, 7" x
10”. 1506 illustrations on 758 figures and 6 plates in
color. $18.50

LEVINSON and MacFATE—CLINICAL LABORATORY
DIAGNOSIS. 5th edition. 1246 pages. 244 illustrations
and 13 plates, 11 in color. 142 tables. $12.50

QUICK—HEMORRHAGIC DISEASES. 451 pages. Illus-
trated. 31 tables. $9.50

SIMMONS AND GENTZKOW-MEDICAL AND PUB-
LIC HEALTH LABORATORY METHODS. 6th edi-
tion. 85 contributors. 1191 pages. 115 illus. and 9 plates
in color. 129 tables. $18.50

WINTROBE—CLINICAL HEMATOLOGY. 4th edition.
1184 pages. 236 illustrations and 20 plates, 18 in color.
65 tables. $15.00

Z00LOGY

FAUST—ANIMAL AGENTS AND VECTORS OF HU-
MAN DISEASE. 660 pages. 216 illustrations and 9 plates,
1 in color. 12 tables. $9.75

FAUST AND RUSSELL—CRAIG AND FAUST’S CLINI:
CAL PARASITOLOGY. 6th edition. 1078 pages. 346
illustrations and 7 plates in color. 23 tables. $15.00

WHITLOCK—-DIAGNOSIS OF VETERINARY PARA-
SITISMS. New. 236 pages, 814" x 11”. 368 illustrations
on 98 figures. $10.00

MISCELLANEOUS
MARTIN—PHYSICAL PHARMACY. New. 692 pages.
168 illustrations. 108 tables. $15.00
McGRATH-—NEUROLOGIC EXAMINATION OF THE
DOG. New 2nd edition. 281 pages. 183 illus. $7.00
QUIMBY, FEITELBERG AND SILVER—RADIOAC-
TIVE ISOTOPES IN CLINICAL PRACTICE. 451
pages. 97 illustrations. $10.00

WOHL AND GOODHART—-MODERN NUTRITION

IN HEALTH AND DISEASE. New 2nd edition. 59
contributors. 1152 pages. 75 illus. 154 tables $18.50

LEA & FEBIGER

ANATOMY

BUCHANAN—-FUNCTIONAL NEURO-ANATOMY. 3rd
edition. 362 pages, 7" x 10”. 273 illus., 18 in color. $7.50

DI FIORE—AN ATLAS OF HUMAN HISTOLOGY. 215
pages. 7”7 x 1014". 99 original color plates, 156 figures.
$8.50

GRAY’'S ANATOMY OF THE HUMAN BODY. New
27th (Centennial) edition. Edited by CHARLES MAYO
GOSS, M.D. 1458 pages, 7" x 10”. 1174 illustrations,
mostly in color. $17.50

KUNTZ-THE AUTONOMIC NERVOUS SYSTEM. 4th
edition. 605 pages. 94 illustrations. $10.00

QUIRING AND WARFEL-THE EXTREMITIES. New
2nd edition. 120 pages. 106 illustrations. $3.25

QUIRING—COLLATERAL CIRCULATION. 142 pages.
61 illustrations, 46 in color. $5.00

QUIRING—THE HEAD, NECK AND TRUNK. 115
pages. 103 illustrations. $2.75

RASCH AND BURKE—-KINESIOLOGY AND APPLIED
ANATOMY. New. 456 pages. 226 illustrations, 18 in
color. $7.50

PHYSIOLOGY

GROLLMAN—-PHARMACOLOGY AND THERAPEU-
TICS. New 4th edition. 1079 pages. 217 illustrations, 2
in color. 42 tables. $12.50

HARDY-FLUID THERAPY. 255 pages. 77 illustrations.
8 tables. $5.50

LUCAS—ELEMENTS OF HUMAN PHYSIOLOGY. 2nd
edition. 857 pages. 158 illustrations, 2 in color. $4.75

STARLING’S HUMAN PHYSIOLOGY. I12th edition.
1233 pages. 721 illustrations, some in color. $12.50

WIGGERS—PHYSIOLOGY IN HEALTH AND DIS-
EASE. 5th edition. 1242 pages. 279 illustrations. $10.00

AGRICULTURE

BARGER, CARD AND POMEROY-DISEASES AND
PARASITES OF POULTRY. 5th edition. 408 pages,
514" x 734", 84 illustrations. $5.00

CARD—-POULTRY PRODUCTION. 8th edition. 416
pages. 216 illustrations and 4 plates, 2 in color. $5.00

KNOTT-VEGETABLE GROWING. 5th edition. 358
pages. 88 illustrations. $5.00

TALBERT—GROWING FRUIT AND VEGETABLE
CROPS. 350 pages. 72 illustrations. $4.50

WASHINGTON SQUARE
PHILADELPHIA 6, PA.

Please enter my order and send books listed below.

] Bil me at 30 days.

NAME (print)

Ity ........
Sc. 4-22-60
22 APRIL 1960

...................................

.........

[] Send on 90 days Teachers’ Examination Plan.
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PRACTICAL
ACCUR

‘table CN-110 256-channel pulse
analysis system —can be changed from pulse
height analysis to time-of-flight to pulsed neu-
tron measurement — or to some special pro-
gram — simply by interchanging the compact
plug-in logic units in the front panel. The basic
computer with plug-in weighs only 30 Ibs.,
and can be bench or rack-mounted or carried
anywhere in a portable case for laboratory or
field work. Power consumption is only 25
watts — needs no auxiliary cooling ... can be
set up for analog, digital or binary readout of
various methods.

++. New portability in TMC instruments

These new instruments from TMC, with completely transistorized
circuits and efficient, straightforward design, are the most
practical answer to the need for portable yet accurate pulse
measurement instruments. Whether in a laboratory or in

the field, the extreme reliability, accuracy and compactness

of these instruments combine to provide convenient,

dependable operation wherever they are set up. <

The SG-10A Serviscaler is an extremely
economical and portable instrument de-
signed for training or general laboratory use.
All-transistor circuits are housed ina 12 Ib.,
12%" x 9” x 5 /4" package. Continuous high
voltage, adjustable from 600 to 1600 volts;
resolving time better than 200 usec; power
consumption of only 20 watts. Price is $350.

TMC also manufactures a complete line
'"‘e.N°-t222 Dgt’: ;"13(;'4"": U:“ =8 '°gicz' ;0"" of single instruments, systems and related
panion to the - , is both a timer an ata- . o g
handling unit. During the CN-110’s accumulation equipment for Tadmtw’_l measurement.
cycle the 220 can be used for true or live timing, Complete details are available on request.
then instantly switched to a manual, semi-, or fully-
automatic digital readout cycle (destructive or non-
destructive). The compact 220 may be used with

various paper tape punching and printing ma-
chines. ;

TECHNICAL MEASUREMENT CORPORATION -

441 WASHINGTON AVENUE, NORTH HAVEN, CONNECTICUT
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SCIENCE

Rebutting the Preposterous

At one point in the 18-century Chinese novel, Dream of the Red
Chamber, as translated by Chi-Chen Wang and published by Double-
day Anchor Books, the physician Chang Yu-shih examines Chin-
shih, taking her pulse first with his forefinger and then with his
second finger. After considering the problem over a cup of tea, Chang
Yu-shih reports that the pulse under the second finger is “vague” and
that “the vague second finger pulse bespeaks a wood element in the
liver too strong for the earth element in the spleen.” The doctor goes
on to deduce that the symptoms of this disturbance must include “lack
of appetite, general fatigue, and a soreness of limbs.” A maidservant
who has been attending the patient confirms this deduction, and the
doctor writes his prescription.

To the best of our knowledge, no one in the United States is pres-
ently espousing this particular approach to medicine, but scientists
in all fields are occasionally challenged by pseudo scientists who ad-
vance theories that are quite as preposterous. To reply to such chal-
lenges, however, can prove exasperatingly laborious; the more pre-
posterous the theory, the more laborious the rebuttal.

As in the case of the doctor in the story, the difficulty is not that
pseudo scientists hold views that are experimentally false, but that
they make generous use of concepts that have no experimental mean-
ing at all. We may know what it means to speak of wood, earth, the
liver, and the spleen, but we are stymied when it comes to investigat-
ing the relation between a surfeit of wood element in the liver and
the patient’s pulse. If the proponent of such a causal relation cannot
prove it true to our satisfaction, we cannot begin to prove it false—
for example, the maidservant’s confirmation of the doctor’s deduc-
tion actually confirms nothing—until we have cleared away many
misconceptions and replaced them with some solidly based informa-
tion.

To rebut preposterous theories may be exasperating, but it is some-
times necessary. Usually the pseudo scientist remains well insulated
from scientific opinion, but occasionally he gains a considerable public
following, with his views appearing in the columns of prominent
popular magazines or in hard covers under the imprint of major
publishing houses. When a pseudo scientist succeeds in fooling others
besides himself, scientists should discuss publicly the merits of his
work, both to maintain the prestige of science and to prevent unsound
views from gaining further adherents. But the hope of public debate
is not to cure a madman of his delusions but to persuade the audi-
ence that his views are without foundation.

Ultimately, however, the reply a scientist must accord a pseudo
scientist is not so different from the reply he must give his own col-
leagues when he finds himself in complete disagreement with them.
And, indeed, although pseudo science is as different from science as
night from day, the two activities shade into each other through the
grey of dawn and dusk. The final answer to one’s critics is to stop
arguing and go back to the laboratory. A scientist may conclude in
all justice that it is more profitable for him to spend his time seek-
ing answers from nature than from his opponent’s pen.—J.T.
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Let your students see science in action

for themselves with these laboratory-proved
educational instruments by

Bausch & Lomb. They’ll understand
better, faster—be eager
to learn more.
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precision construction at school budget prices. l!il B&L STEREOZOOM* MICROSCOPES with

continuously variable or fixed magnification. Colorful, erect 3-D images give new life to any subject.

B&L MACROSCOPES* are ideal for gross studig?, field trips, dissection. Easy focus, large
field of view with 10X, 20X, or 40X magnification. | : TRI-SIMPLEX* MICRO-PROJECTOR
prepares students for individual microscope study. Projects slides or live specimens to wall screen

2]}, BALOPTICON* PROJECTORS give big, bright, lasting views
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or to table-top for tracing.
of slides, opaque objects, even chemical reactions. B&L SPECTROSCOPES. Basic chemical
analysis tools; show spectra of elements. STUDENT-PROOF construction of all instruments gives
years of service at a cost to fit any school budget. WRITE for Catalog E-152; demonstration on
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75904 Bausch Street, Rochester 2, New York. BAUSCH & LOMB
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BUCHLER FRACTION COLLECTORS
... for every program . .. for every budget!

REFRIGERATED . . .

the mobile cold-room,

refrigerated from col-

umn to collecting tubes.

® On casters.

® Glassware and turntable
temperature-controlled.

® Fraction collectors removable
for all-purpose cold-room
work.

® You can select exactly what you need from 30
different models!

¢ Immediate Delivery

For complete description of all Fraction Collectors write for Bulletin 3-4000
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CONTINUOUS . . .
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night use.
® 240 test tubes, 18 x 150 mm.
® Four rows of 60 each.
® Turntable, 24’ diameter.
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Microbiological Assay Media
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Peptones Hydrolysates Amino Acids
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Fast Service

Agricultural College, Stuttgart-Hohenheim

the differences obtaining in the various stations.

The first installment is scheduled to appear by summer 1960.

Prospectus and Terms of Subscription

to a large-scale work unique in its kind in the publishing world:

Klimadiagramm-—-—Weltatlas
(World Atlas of Climatic Diagrams)

by Professor Dr. Heinrich Walter and Privatdozent Dr. Helmut Lieth, Botanical Institute of the

Three installments ® Format 24 in. high x 18 in. wide ® Ring-book form ® 30 to 35 maps with
about 200 supplementary maps (diagrams of approximately 10,000 climate stations) and
index ® Price of the complete work in the neighborhood of DM 250.

Terms of Subscription: To facilitate purchases, a reduction is made for subscribers of 10% of the
total. It is advisable to make use of this allowance by placing orders as soon as convenient,
the subscription terms becoming invalid with the appearance of the last installment.

The World Atlas of Climatic Diagrams is based on a novel procedure of mapping out the climate
of a respective place. At a glance the user is able to take in the climatic types of all of the
more than 10,000 meteorological stations of the world, with temperature and humidity conditions
in their annual course, instead of having to compare long series of numbers. The existence or
lack of droughts, or of longer or shorter spells of cold are indicated clearly. Extreme values of
temperature are being recorded. On the supplementary maps the distribution of types in the
different countries is lucidly mapped out, allowing an exact arrangement of climates. It is made
easy for everybody to find out the places with equal climates all over the world, or to ascertain

VEBGUSTAV FISCHER VERLAG JENA

German Democratic Republik
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Experts in
Solving Your
Micro Glass and
Quartzware Problems

MISCQO’s glass craftsmen specialize
in high quality glass and quartzware
—from semi-micro to ultramicro—
designed for specific research pur-
poses. For 23 years, Misco’s glass-
blowers and engineers have worked
directly with the research scientist.
From your sketch or reference, spe-
cial—and extra special—designs are
produced routinely and promptly.
Misco’s craftsmen are more than
glassblowers and apparatus makers;
.they are developers of new micro
techniques and the equipment
needed to perform them. Let Misco
know your needs.

et |

NEW CATALOG

Misco has prepared a new 50-page catalog list-
ing over 1,000 glass and quartzware items. All
catalog items are stocked and will satisfy most
of your needs. For your catalog copy, just fill
in and return the coupon.

MICROCHEMICAL SPECIALTIES GO. 1

1825 Eastshore Highway, Berkeley 10, California |
Please send me your new glassware catalog G-15. |

Title

Address
City. State

Institution

Belknap, Eds. Work and the Heart. Hoe-
ber-Harper, New York, 1959. 559 pp.
$12. Transactions of the first Wisconsin
conference on work and the heart, spon-
sored by the American Heart Association,
the National Health Institute, and the In-
dustrial Council of the American Medical
Association.

Smith, Alice Lorraine. Carter’s Micro-
biology and Pathology. Mosby, St. Louis,
ed. 7, 1960. 742 pp. $7.50.

Society for Experimental Biology. Util-
ization of Nitrogen and Its Compounds
by Plants. Symposia No. 13. Academic
Press, New York, 1959. 392 pp. $9.50.

Mathematics, Physical Sciences,
and Engineering

Adams, Roger, Ed. Organic Reactions.
vol. 10. Wiley, New York; Chapman and
Hall, London, 1959. 570 pp. $12.

Agnew, Ralph P. Differential Equations.
McGraw-Hill, ed. 2, 1960. 494 pp. $7.50.

Ahlfors, Lars V. and Leo Sario. Rie-
mann Surfaces. Princeton Univ. Press,
Princeton, N.J., 1960. 393 pp. $10.

Ball, W. W. R, et al. String Figures and
Other Monographs. Chelsea, New York,
1960. 495 pp. $3.95. :

Batchelor, G. K., Ed. The Scientific
Papers of Sir Geoffrey Ingram Taylor.
vol. 2, Meteorology, Oceanography and
Turbulent Flow. Cambridge Univ. Press,
New York, 1960. 525 pp. $14.50.

Beerbower, James R. Search for the
Past. An introduction to paleontology.
Prentice-Hall, Englewood Cliffs, N.J.,
1960. 575 pp. $7.50.

Bell, R. P. The Proton in Chemistry.
Cornell Univ. Press, Ithaca, N.Y., 1959.
230 pp. $4.75.

Birkhoff, Garrett, and R. E. Langer,
Eds. Orbit Theory. Proceedings of Sym-
posia in Applied Mathematics, vol. 9.
American Mathematical Soc., Providence,
R.I., 1959. 200 pp.

Blackburn, John F., Gerhard Reethof,
J. Lowen Shearer, Eds. Fluid Power Con-
trol. Technology Press, Massachusetts
Inst. of Technology, and Wiley, New
York, 1960. 730 pp. $17.50.

Bockris, J. O'M., J. L. White, J. D.
Mackenzie, Eds. Physicochemical Meas-
urements at High Temperatures. Aca-
demic Press, New York; Butterworths,
London, 1959. 402 pp. $13.50.

Carroll, Robert L. The Aerodynamics
of Powered Flight. Wiley, New York,
1960. 284 pp. $8.50.

Charlot, G., J. Badoz-Lambling, B. Tre-
millon. Les Reactions electrochimiques.
Les methodes electrochimiques d’analyse.
Masson, Paris, 1959. 401 pp. Paper, F.
6000; cloth, F. 6800.

Churchill, Ruel V. Complex Variables
and Applications. McGraw-Hill, New
York, ed. 2, 1960. 306 pp. $6.75.

Cremer, Herbert W., Ed. Chemical En-
gineering Practice. vol. 11. Academic
Press, New York; Butterworths, London,
1959. 507 pp. $19.50.

Cullwick, E. G. Electromagnetism and
Relativity.” With particular reference to
moving media and electromagnetic induc-
tion. Longmans, Green, New York, 1960.
314 pp. $12.50.

D’Azzo, John J., and Constantine H.

" Houpis. Feedback Control System Anal-

Cambridge
Paperbacks

H. S. M. COXETER

The Real Projective Plane
$3.75

M. J. LIGHTHILL

Introduction to Fourier Anal-
ysis and Generalised Functions

$1.95

C. F. PANTIN

Notes on Microscopical Tech-
nique for Zoologists $1.75

Sir JAMES GRAY
How Animals Move $1.75

G. K. BATCHELOR

Theory of Homogeneous Tur-
bulence $3.75

H. BATEMAN
Partial Differential Equations

$4.95

K. HARRISON

Guidebook to Biochemistry
$1.95

Sir JAMES JEANS

Introduction to Kinetic T heory
of Gases $2.95

E. A MAXWELL

General Homogeneous Coordi-

nates $2.75

N. F. MOTT

Elements of Wave Mechanics
$2.95

A. B. PIPPARD

Elements of Classical Thermo-
dynamics $2.75

E. T. WHITTAKER
Analytttcal Dynamics $4.95

These well-known Cambridge
books have recently been re-
issued as paperbacks. We have
not given descriptions as readers
of Science will recognize books
in their own subject. But if
there are any books here which
you do not know, we shall be
happy to send descriptive mate-
rial.

To oider any of these books,
please write, telephone, or visit
your local bookseller.

CAMBRIDGE
UNIVERSITY PRESS

32 East 57th St.,, New York 22
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ysis and Synthesis. McGraw-Hill, New
York, 1960. 592 pp. $13.50.

Daudel, R., R. Lefebvre, C. Moser.
Quantum Chemistry. Methods and appli-
cations. Interscience, New York, 1959.
585 pp. $14.50.

Dumont, J., Ed. Les Sciences. Exposi-
tion Universelle et Internationale de Bru-
xelles, Brussels, Belgium, 1960. 128 pp.
F. 110. A survey of the international sci-
ence exhibits at the 1958 fair.

Fano, Robert M., Lan Jen Chu, Rich-
ard B. Adler. Electromagnetic Fields, En-
ergy and Forces. Wiley, New York, 1960.
535 pp. $12.

Feather, Norman. An Introductton to
the Physics of Mass, Length, and Time.
Edinburgh Univ. Press, Edinburgh; Quad-
rangle Books, Chicago, Ill., 1960, 368 pp.
$5.

Fowler, John M., Ed. Fallout. A study
of superbombs, strontium-90, and survival.
Basic Books, New York, 1960. 247 pp. $5.

Francis, Gordon. lonization Phenomena
in Gases. Academic Press, New York;
Butterworths, London, 1960. 308 pp.
$10.50.

Friedman, Walter F., and Jerome J.
Kipnees. Industrial Packaging. Wiley,
New York, 1960. 551 pp. $11.50.

Frost, B. R. T.,, and M. B. Waldron,
Nuclear Reactor Materials. Simmons-
Broadman, New York, 1959. 77 pp. $2.75.

Ginsburg, David, Ed. Non-Benzenoid
Aromatic Compounds. Interscience, New
York, 1959. 555 pp. $18.

Griggs, David, and John Handin, Eds.
Rock Deformation. Memoir 79. Geolog-
ical Soc. of America, New York, 1960.
392 pp.

Hamilton, Leicester F., and Stephen
G. Simpson. Calculations of Analytical
Chemistry. McGraw-Hill, New York, ed.
6, 1960. 346 pp. $5.95.

Hartshorne, N. H., and A. Stuart.
Crystals and the Polarising Microscope.
A handbook for chemists and others.
Arnold, London; St. Martin’s Press, New
York, ed. 3, 1960. 572 pp. $17.50.

International Atomic Energy Agency.
International Directory of Radioisotopes.
vol. 2, Compounds of Carbon 14, Hydro-
gen 3, lodine 131, Phosphorus 32, and
Sulphur 35. 213 pp. Paper, $3. Nuclear
Electronics 1l (sessions 6-9). Proceedings
of the international symposium organized
by the French Society of Radioelectricians,
1958. 389 pp. Paper, $4. International
Publications, New York 22, 1959.

King, Ronald W. P, and Tai Tsun Wu.
The Scattering and Diffraction of Waves.
Harvard Univ. Press, Cambridge, Mass.,
1959. 235 pp. $6.

Kit, Boris, and Douglas S. Evered.
Rocket Propellant Handbook. Macmillan,
New York, 1960. 366 pp. $12.50.

Landes, Kenneth K. Petroleum Geology.
Wiley, New York; Chapman and Hall,
London, ed. 2, 1959. 454 pp. $9.50.

Langer, Rudolph E., Ed. Boundary
Problems in Differential Equations. Pro-
ceedings of a symposium (1959). Univ. of
Wisconsin Press, Madison, 1960. 334 pp.
$4.

Leontovich, M. A., Ed. Plasma Physics
and the Problem of Controlled Thermo-
nuclear Reactions. vol. 3. Translated by
J. B. Sykes. Pergamon, New York, 1959.
421 pp. $24.
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Safe. Easy to operate.
Rate of voltage application conforms
to ASTM standards. Portable

models. Floor mounted models.

HIGH
VOLTAGE

A-C AND A-C/D-C TESTERS

These Sorensen a-c and
a-c/d-c testers completely
cover the voltage range
from 0-150,000 vac

and 0-300,000 vde with
current capacities as high

as 4000 milliamperes a-¢
(plus 5 milliamperes d-c for
the a-¢/d-c units).

All components are conservatively rated

to insure maximum life and top performance.
Maximum rated current can be drawn
continuously over the entire output range

and overloads may be supplied for a short time
to “burn” faults. Easily reversible d-c
polarity of a-c/d-c testers.

New Catalog. Just off the press,
Sorensen’s new 32-page catalog gives
technical data on the complete line

of Sorensen a-c and a-c/d-c testers

as well as on Sorensen h-v d-c supplies,
h-v electrostatic generators,
low-voltage d-c power supplies,

a-c line-voltage regulators, and frequency
changers. Extensive power supply
application data is also given. Write for
your copy today. Sorensen & Company,
Richards Ave., South Norwalk, Conn.
0.4

CONTROLLED
POWER
PRODUCTS

A SUBSIDIARY O

YTHEON COMPANY

...the widest line lets you make the wisest choice
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ISOTOPES

for Your
Development Work

Oak Ridge National Laboratory offers
more than 300 radioactive and stable
isotope products.

RADIOISOTOPES

Fission Products—Kilocurie quantities
of cerium-144, cesium-137, promethium-
147 and strontium-90 available. Orders
for sources will be completed to your
specifications.

Processed Solutions—90 processed ra-
dioisotopes may be obtained, including
many carrier-free and high specific activ-
ity products.

STABLE ISOTOPES v
® More than 200 stable isotopes
available from 50 elements.
@ Chemical processing and target
fabrication services also offered.
@ Ultra-high isotopic purity in a
number of isotopes.
For information or literature, write to:
Isotopes Division, Oak Ridge National
Laboratory, P. O. Box X, Oak Ridge,
Tennessee.

OAK RIDGE
NATIONAL LABORATORY

Operated by
UNION CARBIDE CORPORATION
for the
U.S. ATOMIC ENERGY COMMISSION
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Lewis, J., and R. G. Wilkins, Eds.
Modern Coordination Chemistry. Intersci-
ence, New York, 1960. 503 pp. $12.50.

Mack, Sidney F. Elementary Statistics.
Holt, New York, 1960. 207 pp. $4.50.

Marion, J. B., and J. L. Fowler, Eds.
Fast Neutron Physics. Interscience, New
York, 1960. 997 pp. $29.

Middleton, David. An Introduction to
Statistical Communication Theory. Mc-
graw-Hill, New York, 1960. 1159 pp.

25.

Olmsted, John M. H. Real Variables.
An introduction to the theory of func-
tions. Appleton-Century-Crofts, New York,
1959. 637 pp. $9.

Palmer, W. G. Valency. Classical and
modern. Cambridge Univ. Press, New
York, ed. 2, 1959. 254 pp. $5.50.

Parker, William Vann, and James Clif-
ton Eaves. Matrices. Ronald, New York,
1960. 203 pp. $7.50.

Pauling, Linus. The Nature of the
Chemical Bond. And the structure of
molecules and crystals, an introduction to
modern structural chemistry. Cornell Univ.
Press, Ithaca, N.Y., ed. 3, 1960. 664 pp.
$8.85.

Raphael, Ralph A., Edward C. Taylor,
Hans Wynberg, Eds.. Advances in Organic
Chemistry. vol. 1, Methods and Results.
Interscience, New York, 1960. 396 pp.
$12.

Reiner, Markus. Deformation, Strain
and Flow. Revised and enlarged edition
of Deformation and Flow, 1949. Intersci-
ence, New York, 1960. 363 pp. $9.75.

Resnick, Robert, and David Halliday.
Physics. For students of science and engi-
neering. pt. 1. Wiley, New York, 1960.
608 pp.

Schierbeek, A. Measuring the Invisible
World. The life and works of Antoni van
Leeuwenhoek. With a biographical chap-
ter by Maria Rooseboom. Abelard-Schu-
man, New York, 1960. 223 pp. $5.

Schwartz, Manuel, Simon Green, W. A.
Rutledge. Vector Analysis with Applica-
tions to Geometry and Physics. Harper,
New York, 1960. 568 pp. $7.50.

Sedov, L. 1. Similarity and Dimensional
Methods in Mechanics. Translated by
Morris Friedman, translation edited by
Maurice Holt. Academic Press, New York,
ed. 4, 1959. 379 pp. $14.

Slater, L. J. Confluent Hypergeometric
Functions. Cambridge Univ. Press, New
York, 1960. 257 pp. $12.50.

Slater, Noel B. Theory of Unimolecular
Reactions. Cornell Univ. Press, Ithaca,
N.Y., 1959. 241 pp. $4.75.

Sloan, Robert W. An Introduction to
Modern Mathematics. Prentice-Hall, En-
glewood Cliffs, N.J., 1960. 73 pp. $3.75.

Stanford Research Institute. High Tem-
perature Technology, Proceedings of an
international symposium (1959). McGraw-
Hill, New York, 1960. 354 pp. $15.

Suppes, Patrick. Axiomatic Set Theory.
Van Nostrand, New York, 1960. 275 pp.
$6.

Taylor, Charles F. The Internal-Com-
bustion Engine in Theory and Practice.
vol. 1, Thermodynamics, Fluid Flow, Per-
formance. Technology Press and Wiley,
New York, 1960. 584 pp. $16.

Tishler, Max, Ed. Organic Syntheses.
vol. 39. Wiley, New York; Chapman and
Hall, London, 1959. 121 pp. $4.

—for your bookshelf

Great Experiments in Physics
Morris H. Shamos,

New York University
1959, 384 pp., $4.40,
$3.25, paper

cloth;

Electricity and Magnetism
Henry E. Duckworth,
McMaster University
April 1960, 400 pp.,
(probable)

$6.00

Evolution of Chor. Struc: An
Intro. to Comp. An.

Hobart M. Smith,
University of lllinois

March 1960, 500 pp.,
(probable)

$6.75

Radiation, Genes, and Man

Bruce Wallace, Cornell Univ.
Th. Dobzhansky, Columbia Univ.
1959, 220 pp., $3.50

Henry Holt and Co., Inc.
383 Madison Ave., N. Y.

BURTON

ey

1953 - MK |

"ULTRA
VIOLET
ILLUMINATOR

Powerful . .. Fluorescing
Ultra Violet Light for
Research . .. Microscopy ...
Photomicroscopy... Science

A powerful ultra violet light
source for these and many other
expanding scientific interests in
this new field. Provides 100 watt
concentrated spot light at 3650-
3660 A. Filtered to omit 90% of
visible rays. Combination port-
able, adjustable base and hand-
held unit. Protective eye shield.
(Also available in many other
models for research, industry,
laboratories, hospitals, etc.)

Write for Complete Information

BURTON M-D-L DIVISION

of Burton Manufacturing Company

2540 Colorado Ave., Santa Monica, Calif.
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MODEL L-128

PRECISION LABORATORY

ELECTROMAGNET

The Harvey-Wells laboratory type elec-
tromagnet is specifically designed for
applications requiring large volumes of
high density, high homogeneity mag-
netic fields.

Construction features include a full H-
frame yoke structure cast in only two
pieces from high purity magnetic iron,
low impedance tape wound coils, epoxy
bonded, to form a monolithic structure
of good mechanical strength and relia-
bility. Field homogenizing sections are
incorporated in each pole, and adjustable
pole faces are provided for optimum
alignment at any field strength setting.
Any gap geometry up to 8-inch width
may be provided by substitution of
pole faces. The pole faces are accurately
aligned by nuclear magnetic resonance
techniques using a special, five-sample
field probe developed by Harvey-Wells
Electronics for this purpose.

The mount allows rotation about both
the vertical and the horizontal axes.
Provision is made for the alignment of
the air gap center with the center of
rotation. A Vernier scale is provided
for accurate resettings of positions about
the vertical axis.

HARVEY-WELLS ELECTRONICS, INC.

14 HURON DRIVE
EAST NATICK INDUSTRIAL PARK
NATICK, MASSACHUSETTS
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Is Your Laboratory Keeping Pace
With New Developments in—

®

HIGH VACUUM

The urgency for more information—faster—places a
higher burden than ever on research facilities and
personnel. KINNEY, pioneers in High Vacuum, are
abreast of today’'s and tomorrow’s needs in
advanced design High Vacuum Equipment for the
Laboratory, Pilot Plant or full Production.

SINGLE STAGE PUMPS

The famous KINNEY Rotary
Piston Mechanical Pump,
producing pressures to 10
microns. The broadest selec-
tion in the world —thirteen
sizes from: 13 cfm to 850
cfm free air displacement...
every Pump test-run to ex-
ceed rated performance. Bulletin 3120.1

TWO STAGE PUMPS

Attaining ultimate pressures
in the order of .2 micron,
KINNEY Two Stage Mechani-
cal Pumps offer special ad-
vantages in speed of pump
down, low cost operation and
freedom from maintenance.
Six sizes: from 2 cfm to 46
cfm free air displacement. Bulletin 3150.1

VACUUM GAGES

Cabinet and Panel mounted
Gages to provide new stand-
ards of accuracy in ranges of
1 to 3000 microns and 3000
microns to 10-7 mm Hg. The
famous Series GCT Compen-
sated Thermocouple Gage
which eliminates need for
matching tubes and the new
Series GICT lonization-Ther- Bulletin 3800.1
mocouple Gage. Bulletin 3811.1

VACUUM VALVES

A new series of Sweat Fitted
Bronze Bellows Valves is
now available in the com-
prehensive KINNEY Line of
Vacuum Valves. Featuring a
design that permits replace-
' ment of bellows without dis-
turbing installation, these
new Valves are available in

17, 112", 2” and 3" sizes. Bulletin 3421.1A

KI"“EY VACUUM DIVISION

THE NEW YORK AIR BRAKE COMPAN¥®

35380 WASHINGTON STREET « BOSTON 30 - MASS.

| Please send me latest Bulletins on:
| O single Stage Pumps (] Two Stage Pumps

' | O Vacuum Gages O Vacuum Valves
L l Name
K l : Company
T@M v | Address
: City. Zone___State, .
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the burgess
publishing co.

invites you to examine

behavior of enzyme systems

by reiner

manometric techniques

by umbreit

metabolic maps, vol. I

by umbreit

principles of radioisotope methodology

by chase
write for folder on our science books

burgess publishing co.
dept. S4

426 south sixth street
minneapolis 15, minnesota

—

COLORADO SERUM ASSURES
Qua/t'fy
and @eyzeﬂ.a’aéf/t’/y

Colorado Serum Co. is a reliable
source of supply for animal
bloods and serums, diagnostic
reagents, sheep blood products,
complements, and a wide range
of plasmas, ultrafiltrates, sterile
serums and antiserums,

*35 years of continving research,
testing and experience, never
forfeiting quality.

R R R R I R IR R Y

N

*The best possible conditions
prevail in maintaining our vari-
ety of animals.

*The newest equipment and
highly experienced staff guar-
antees you can order with con-
fidence from Colorado Serum Co.

cerele ﬂ;’&, £ods
FREE CATALOG NOW!

No salesman will call . ..

COLORADO SERUM CO.

PEAK OF QUALITY
Lloboratery ond General Office

4950 YORK STREET * DENVER 14, COLORADO * MAin 3-53723

'ALIEI_

WIDE BAND
ELECTROMETER
AMPLIFIER

This model 257 is the first instru-
ment of its kind designed specifi-
cally for micro-electrode studies.

: -3
Input grid current Jless than 10 "amperes
Input impedance greater than 10 ohms
Input capacitance reducible to zero

For more information call

AMERICAN ELECTRONIC LABORATORIES, INC.
121 N. 7th Street,
Philadelphia 6, Penna.
Walnut 5-8780
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EVAPORATE MULTIPLE FRACTION CUTS DIRECTLY
FROM TEST TUBES IN 10-20 MINUTES WITH

BUCHLER
ROTARY
EVAPO-MIX

.« « For the rapid and
simultaneous evapora-
tion under controlled
temperature and vac-
vum of samples col-
lected from a chroma-
tographic column,
centrifuge tubes, or
by solvent extraction.

FEATURES

® Controlled circular
vibration creates

3-2122 CAP AND BULB
BRIDGE ASSEMBLIES (10)

REMOVABLE MANIFOLD

RUBBER SLEEVES OF STAINLESS STEEL

VIBRATION SWITCH  THERMOREGULATOR

deep swirling. ey

® Internal variable
voltage transformer controls vibration rate.

® Simultaneously evaporates from 10 test tubes or
centrifuge tubes, 16-25 mm diameter.

® Automatic thermoregulator controls temperature
of water bath.

® Available in larger sizes.

* Immediate delivery ® Price complete $436.00

Request Bulletin 3-2100 for details

BUCHLER INSTRUMENTS, INC.
@M@W&Em formerly Laboratory Glass & Instruments Corp.
WSTRUMENS/ | 514 west 147¢h St., New York 31, N.Y.

Telephone: ADirondack 4-2626

Precision Instruments
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Index of Books Reviewed 1in Science
24 April 1959 through 25 March 1960

Astronomy

The Astronomer’s Universe, B. J. Bok
(Melbourne Univ. Press; Cambridge Univ.
Press), 18 Sept. 1959, 701

Celestial Mechanics, E. Finlay-Freund-
lich (Pergamon), 3 July 1959, 36

Elementary Astronomy, O. Struve, B.
Lynds, H. Pillans (Oxford Univ. Press),
20 Nov. 1959, 1401

From Galaxies to Man, J. Pfeiffer
(Random House), 23 Oct. 1959, 1105

The Green Flash and Other Low Sun
Phenomena, D. J. K. O’Connell (North-
Holland; Interscience), 1 May 1959, 1218

Larousse Encyclopedia of Astronomy,
L. Rudaux and G. de Vaucouleurs
(Prometheus Press), 18 Dec. 1959, 1704

Biochemistry and Microbiology

Advances in Applied Microbiology, W.
W. Umbreit, Ed. (Academic Press), 26
Feb. 1960, 600

The Amphetamines, C. W. Leake
(Thomas), 11 Dec. 1959, 1650

Bigger’s Handbook of Bacteriology, F.
S. Stewart (Williams and Wilkins), 4 Dec.
1959, 1569

The Enzymes, P. D. Boyer, H. Lardy,
Karl Myrbéack (Academic Press), 22 May
1959, 1421

Immunity and Virus Infection, V. A.
Najjar, Ed. (Wiley; Chapman and Hall),
4 Dec. 1959, 1569

Industrial Microbiology, S. C. Prescott
and C. G. Dunn (McGraw-Hill), 26 Feb.
1960, 600 .

Microbiology, L. P. Gebhardt and D.
A. Anderson (Mosby), 5 Feb. 1960, 349

The Molecular Basis of Evolution, C.
B. Anfinsen (Wiley; Chapman and Hall),
23 Oct. 1959, 1108

Principles of Microbiology, W. W.
Krueger and K. R. Johansson (Saunders),
5 Feb. 1960, 349

Progress in Industrial Microbiology, D.
J. D. Hockenhull, Ed. (Interscience), 19
Feb. 1960, 496

The Submicroscopic Organization and
Function of Nerve Cells (Academic Press),
24 Apr. 1959, 1125

Textbook of Microbiology, W. Burrows
(Saunders), 5 Feb. 1960, 349

Traité de biochimie générale, P. Boul-
anger and J. Polonovski (Masson), 31
July 1959, 262

Virus, W. Weidel (Univ. of Michigan
Press), 22 Jan. 1960, 221

The Viruses, F. M. Burnet and W. M.
Stanley, Eds. (Academic Press), vol. 1,
General Virology, 4 Mar. 1960, 657; vol.
2, Plant and Bacterial Viruses, 11 Mar.
1960, 724; vol. 3, Animal Viruses, 25 Mar.
1960, 919

Biological Sciences

The Atomic Age and Our Biological
Future, H. V. Brgndsted (Philosophical
Library ), 8 May 1959, 1272

22 APRIL 1960

The Biological Way of Thought, M.
Beckner (Columbia Univ. Press), 24 Apr.
1959, 1126

Can Man Be Modified? J. Rostand
(Basic Books), 12 June 1959, 1606

The Cell, J. Brachet and A. E. Mirsky,
Eds. (Academic Press), 16 Oct. 1959, 974

The Cellular Slime Molds, J. T. Bonner
(Princeton Univ. Press), 21 Aug. 1959,
446

Comparative Anatomy, W. Montagna

(Wiley; Chapman and Hall), 8 Jan. 1960,
96

Comparative Endocrinology, A. Grob-
man, Ed. (Wiley; Chapman and Hall), 27
Nov. 1959, 1470

Dosimetrie und Strahlenschutz, R. G.
Jaeger (Thieme), 25 Mar. 1960, 916

Electronic Apparatus for Biological Re-
search, P. E. K. Donaldson et al.
(Academic Press), 24 Apr. 1959, 1122

The Evolution of Living Things, H. G.

Always dependable

NALGENE

When the next break comes. ..

replace with NALGENE

You'll be pleasantly surprised the way NaLGENE lab ware
goes to work for you. Easy-to-handle. . no needless
weight...no worry about breakage. What's more,
acid-resistant NaLGeNE will not cause contamination

for there are no plasticisers to leach out.

Money-saving right from the start, NALGENE

is the practical, efficient lab ware. It keeps your
work-flow up and your replacements down.

For our Catalog H-459R—write Dept. 154

& THE NALGE CO. INC. ROCHESTER 2, NEW YORK
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ONE SOURCE

for all your tissue
culture apparatus

KONTES—manufactures high quality tis-
sue culture products—designed to meet the
requirements of leading tissue culture
workers. Tissue Grinders, pipettes, spe-
cial apparatus and a complete line of flasks
—among them:

1. KONTES T-SERIES FLASKS

Dam in neck prevents fluid overflow.
Pointed end permits fluid removal with
minimal cell loss. Available in 4 sizes.

2. KONTES INVERTED NECK
T-SERIES FLASKS

Similar to regular Kontes T-Series
Flasks, except for inverted neck and
flat end. Entire floor area can be
probed and scraped. 4 sizes.

3. KONTES CARREL FLASKS*

High quality windows permit optical
observation with minimum distortion.

4. KONTES LEIGHTON TUBE

Cylindrical wall above closed end flat-
tened to form a rectangular plane
surface 34 mm. long and 13 mm. wide.
This permits preparation of a sponge
matrix culture and a 22 x 11 mm.
“flying cover-slip” culture simulta-
neously in the same tube.

*Carrel Flask with optically ground and polished
windows also available.

WRITE FOR NEW, FREE BULLE-
TIN TC-3 describing all Kontes Tissue
Culture Apparatus.

KONTES
GLASS
COMPANY

Vineland, New Jersey
First Choice For Quality Technical Glassware

Midwest Distributor: Research Apparatus, Inc., Wauconda, Hl.
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Cannon (Thomas), 26 Sept. 1959, 785

Fresh-Water Biology, H. B. Ward and
G. C. Whipple; W. T. Edmonson, Ed.
(Wiley; Chapman and Hall), 29 Jan. 1960,
296

Fundamentals of Ecology, E. P. Odum
(Saunders), 15 May 1959, 1354

Handbook of Circulation, P. L. Altman
(Saunders), 18 Mar. 1960, 823

Inside the Living Cell, J. A. V. Butler
(Basic Books), 29 May 1959, 1481

Mineral Nutrition and the Balance of
Life, F. A. Gilbert (Univ. of Oklahoma
Press), 24 Apr. 1959, 1126

Physiology of Fungi, V. W. Cochrane
(Wiley; Chapman and Hall), 5 June 1959,
1542

Polarography, M. Brezina and P. Zuman
(Interscience), 1 May 1959, 1217

Progress in Biophysics and Biophysical
Chemistry, J. A. V. Butler and B. Katz,
Eds. (Pergamon), 17 July 1959, 155

Radiation, Genes, and Man, B. Wallace
and Th. Dobzhansky (Holt), 29 Jan. 1960,
293

The Relation of Fungi to Human Af-
fairs, W. D. Gray (Holt), 16 Oct. 1959,
973

Botanical Sciences

Circumpolar Arctic Flora, N. Polunin
(Oxford Univ. Press), 31 July 1959, 263

Complete Field Guide to American
Wildlife, H. H. Collins, Jr. (Harper), 13
Nov. 1959, 1334

Excursion Flora of the British Isles, A.
R. Clapham, T. G. Tutin, E. F. Warburg
(Cambridge Univ. Press), 28 Aug. 1959,
497

Index of American Palms, B. E.
Dahlgren (Chicago Natural History Mu-
seum), 11 Dec. 1959, 1650

Index Kewensis Plantarum Phanero-
gamarum, G. Taylor, Ed. (Oxford Univ.
Press), 7 Aug. 1959, 328

The Orchids, C. L. Withner, Ed. (Ron-
ald), 8 Jan. 1960, 98

Plant Nematodes, J. R. Christie (Agri-
cultural Experiment Stations, Univ. of
Florida), 10 July 1959, 94

Records of the American-Australian Sci-
entific Expedition to Arnhem Land, vol.
3, Botany and Plant Ecology, R. L. Specht
and C. P. Mountford, Eds. (Melbourne
Univ. Press), 24 Apr. 1959, 1125

Taschenbuch der Botanik, W. Mevius
(Thieme), 4 Sept. 1959, 561

Taxonomy of Flowering Plants, C. L.
Porter (Freesman), 18 Mar. 1960, 821

Tree Maintenance, P. P. Pirone (Oxford
Univ. Press), 30 Oct. 1959, 1183

Vascular Plants of the Pacific North-
west, C. L. Hitchock, A. Cronquist, M.
Ownbey (Univ. of Washington Press), 25
Sept. 1959, 786

Vegetation of the Outer Banks of North
Carolina, C. A. Brown (Louisiana State
Univ. Press), 18 Sept. 1959, 703

Chemistry

Chromatographic Reviews, M. Lederer,
Ed. (Elsevier), 11 Sept. 1959, 618

Colorimetric Determination of Traces
of Metals, E. B. Sandell (Interscience),
5 June 1959, 1542

Colorimetric Methods of Analysis, F.

Proceedings of the Second United Nations
International Conference on the Peaceful
Uses of Atomic Energy,
Geneva, September 1958
English edition—33 vols.

NOW AVAILABLE

VOLUME
1 PROGRESS IN ATOMIC ENERGY,
525 pages
33 INDEX OF THE PROCEEDINGS

NUCLEAR MATERIALS

2 SURVEY OF RAW MATERIAL
RESOURCES, 846 pages $18.50
3 PROCESSING OF RAW MATERIALS,
612 pages $15.00
4 PRODUCTION OF NUCLEAR
MATERIALS AND ISOTOPES,
644 pages
PROPERTIES OF REACTOR
MATERIALS, 627 pages

REACTORS

6 BASIC METALLURGY AND
FABRICATION OF FUELS,
720 pages

7 REACTOR TECHNOLOGY,
858 pages

8 NUCLEAR POWER PLANTS,
PART I, 584 pages

9 NUCLEAR POWER PLANTS,
PART II, 538 pages $17.50

10 RESEARCH REACTORS, 548 pages $18.50

11 REACTOR SAFETY AND

$12.50
$16.50

$16.50
$14.00

$18.00
$19.50
$14.00

CONTROL, 608 pages $15.50
12 REACTOR PHYSICS, 774 pages $18.50
13 REACTOR PHYSICS AND

ECONOMICS, 635 pages $18.50

PHYSICS

14 NUCLEAR PHYSICS AND
INSTRUMENTATION, 492 pages $17.00
15 PHYSICS IN NUCLEAR ENERGY,
476 pages $12.50
16 NUCLEAR DATA AND REACTOR
THEORY, 744 pages
30 FUNDAMENTAL PHYSICS,
342 pages

CHEMISTRY

17 PROCESSING IRRADIATED FUELS
AND RADIOACTIVE MATERIALS,
709 pages

18 WASTE TREATMENT AND
ENVIRONMENTAL ASPECTS OF
ATOMIC ENERGY, 624 pages

19 THE USE OF ISOTOPES:
INDUSTRIAL USE, 366 pages

20 ISOTOPES IN RESEARCH,
296 prages $10.00

28 BASIC CHEMISTRY IN NUCLEAR
ENERGY, 686 pages $18.50

29 CHEMICAL EFFECTS OF
RADIATION, 475 pages

BIOLOGY AND MEDICINE

21 HEALTH AND SAFETY: )

DOSIMETRY AND STANDARDS,

249 pages $10.50
22 BIOLOGICAL EFFECTS OF

RADIATION, 552 pages $14.50
23 EXPERIENCE IN RADIOLOGICAL

PROTECTION, 468 pages $14.50
24 ISOTOPES IN BIOCHEMISTRY

AND PHYSIOLOGY, PART I,

308 pages $11.00
25 ISOTOPES IN BIOCHEMISTRY AND

PHYSIOLOGY, PART II,

312 pages $11.00
26 ISOTOPES IN MEDICINE, 460 pages $13.00
27 ISOTOPES IN AGRICULTURE,

$18.50
$10.50

$18.00

$16.50
$12.50

$14.50

455 pages $14.00
CONTROLLED FUSION
31 THEORETICAL AND
EXPERIMENTAL ASPECTS OF
CONTROLLED FUSION,
$15.00

390 pages
32 CONTROLLED FUSION DEVICES,
462 pages $15.00
Abridged French and Spanish editions (13 volumes
each) now in preparation. For further information
please consult your bookstore or “UNITED NA-
TIONS Sales Section, New York, N. Y.” Brochures
available on request.
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D. Snell and C. T. Snell (Van Nostrand),
26 June 1959, 1735

Comprehensive Analytical Chemistry,
C. L. Wilson and D. W. Wilson, Eds.
(Elsevier), 9 Oct. 1959, 913

Crystal Chemistry of Simple Com-
pounds of Uranium, Thorium, Plutonium,
and Neptunium, E. S. Makarov, (Con-
sultants Bureau; Chapman and Hall), 11
Mar. 1960, 723

Elementary Practical Organic Chem-
istry, A. I. Vogel (Longmans, Green), 19
June 1959, 1668

Free Radicals, A. F. Trotman-Dicken-
son (Methuen; Wiley), 4 Dec. 1959, 1570

Gmelins Handbuch der Anorganischen
Chemie, System No. 5, supplement,
Fluorine; System No. 15, Silicon, pt. C;
System No. 59, supplement 2, Iron,
Magnetic Materials, Magnetic and Electri-
cal Properties, pt. D (Verlag Chemie), 25
Sept. 1959, 788

Nouveau traité de chimie minérale, vol.
11, group V, Arsenic, antimoine, bismuth;
vol. 14, group VI, Chrome, complexes du
chrome, molybdéne, tungsténe, hétéropoly-
acides. P. Pascal, Ed. (Masson), 15 May
1959, 1355

The Physico-Chemical Constants of
Binary Systems in Concentrated Solutions,
J. Timmermans (Interscience), 8 Jan. 1960,
97

Progress in the Chemistry of Organic
Natural Products, L. Zechmeister, Ed.
(Springer), vol. 15, 28 Aug. 1959, 498;
vol. 16, 18 Sept. 1959, 704

Some Problems in Chemical Kinetics
and Reactivity, vol. 1, N. N. Semenov,
translated by M. Boudart (Princeton Univ.
Press), 22 May 1959, 1419

Some Problems of Chemical Kinetics
and Reactivity, vol. 1, N. N. Semenov,
translated by J. E. S. Bradley (Pergamon),
22 May 1959, 1419

Soviet* Research in Crystallography,
1956 (Consultants Bureau), 19 Feb. 1960,
495

Steroids, L. F. Fieser and M. Fieser
(Reinhold; Chapman and Hall), 13 Nov.
1959, 1336

Earth Sciences

Arctic Bibliography, vols. 6 and 7, M.
Tremaine, Ed. (Dept. of Defense, Wash-
ington, D.C.), 1 May 1959, 1218

Between Earth and Space, C. Orr, Jr.
(Macmillan), 29 May 1959, 1480

The Chemistry and Physics of Clays and
Other Ceramic Materials, A. B. Searle and
R. W. Grimshaw (Interscience), 10 July
1959, 95

Climatology and  Microclimatology,
UNESCO, Paris (Columbia Univ. Press),
24 Apr. 1959, 1135

Covered Wagon Geologist, C. N. Gould
(Univ. of Oklahoma Press), 12 Feb. 1960,
407

Dana’s Manual of Mineralogy, revised
by C. S. Hurlbut, Jr. (Wiley; Chapman
and Hall), 15 Jan. 1960, 154

The Earth beneath the Sea, F. P. Shep-
ard (Johns Hopkins Press), 18 Sept. 1959,
702

Elements of Physical Metallurgy, A. G.
Guy (Addison-Wesley), 21 Aug. 1959, 447

Environmental Conservation, R. F.
Dasmann (Wiley), 8 May 1959, 1274
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struction.

® Proven mechanical design and durability of
materials resist the wear and tear of hard use.
Ample capacity of 20 times normal rating resists

overload damage.

Whatever your requirements, you can count
on Esterline-Angus DC Milliammeters to pro-
vide accurate information, portrayed in easily
understood form, year in and year out.

Send for Catalog Section 42 and see how
Esterline-Angus DC Milliammeters can help you.

The ESTERLINE-ANGUS Company, Inc.

More than 50 years Manufacturing Graphic Instruments
Dept. L, P. O. Box 596, INDIANAPOLIS 6, INDIANA

High sensitivity and extreme
accuracy of Esterline-Angus DC
Milliammeters are assured through-
outalong, trouble-free life by their
ruggedness and simplicity of con-

For Use In

@ Electronic Gages

® Nuclear Studies

@ Performance Tests

@ Tracer Element
Studies

@ Photronic Devices

@ Air Samplers

@ Trouble Shooting

@ Scintillometers

@ Audiometers

@ Life Tests

- e e e e = T P e e e e oy o

IDENTIFIES UNKNOWN
CRYSTALS BY MEASURING
INTERFACIAL ANGLES

This new Techne® Two-Circle Goniometer identifies
unknown substances that crystaliize by accurately
ring angles b the faces of the crystals.

Chemists totally uninstructed in crystallography
can learn to use the method rapidly, and can frequently
identify an “‘unknown” in less than two hours.

The Tech Goni features leading
to speed and convenience not found in conventional
types. It is accurate within 3 mi of are. U
sary complications have been eliminated so that this
new Goniometer costs less.

The Barker Index of Crystals lists the interfacial
angles of some 10,000 substances. You can identify
these crystals without the labor of chemical analysis
and without destroying the specimen.

The instrument is supplied with a115/6 v. transformer
to lamp. A " fitting is included which
a dates a standard 8.34 Unicam X-Ray Goni-
ometer Head. Overall dimensions: 15” x8”x 11”7. Weight
including transformer, 30 lbs.

No. S192-31 Tecam CM Two-Circle
Optical Goniometer, each. . .$975.00
ARTHUR S. LaPINE and COMPANY
6001 South Knox Avenue ¢ Chicago 29, lllinois
LABORATORY SUPPLIES AND REAGENTS

MAKE ACCURATE MELTING POINT
DETERMINATIONS QUICKLY, EASILY

Three standard 3”-long capillary melting
point tubes can be inserted in the small
U-shaped *‘Pyrex” brand glass vessel. It re-
quires only 40 ml of silicone oil heating
medium. Temperature response to heating volt-
age regulation is practically instantaneous.
Rapid heating and rapid circulation of the
heating medium by the stirrer provides prompt
temperature equilibration. . T

Cooling takes place more rapidly than with
other types of apparatus — with or without
compressed_air. Cooling from 300 to 100° C
takes 10 minutes, to 60° C 8 minutes more,
without compressed air. The corresponding
times with compressed air are 4 minutes and
115 minutes. .

For operation from 115 volts, 50/60 cycles

No. $§232-21 Melting Point Determination
Apparatus, each. . ..$290.00

ARTHUR S. LaPINE and COMPANY
6001 South Knox Avenue, Chicago 29, lllinois
LABORATORY SUPPLIES AND REAGENTS
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Academic Press

@ NEW YORK and LONDON

The Bacteria

A Treatise on Structure and Function

Edited by 1. C. GUNSALUS
and ROGER Y. STANIER

Complete in 5 volumes

The Cell

Biochemistry, Physiology, Morphology

Edited by JEAN BRACHET
and ALFRED E. MIRSKY

Complete in 5 volumes

Comparative Biochemistry

A Comprehensive Treatise

Edited by MARCEL FLORKIN
and HOWARD S. MASON

Complete in 6 volumes

The Enzymes

Second edition, completely revised

Edited by PAUL D. BOYER,
HENRY LARDY, and KARL

MYRBACK
Complete in 7 volumes

Methods of

Experimental Physics
Editor-in-chief: L. MARTON
Complete in 6 volumes

Physical Methods in

Chemical Analysis
Edited by WALTER G. BERL

Plant Pathology

An Advanced Treatise
Edited by ]J. G. HORSFALL
and A E. DIMOND

Complete in 3 volumes

Plant Physiology

A Treatise
Edited by F. C. STEWARD
Complete in 6 volumes

The Plasma Proteins
Edited by F. W. PUTNAM
Complete in 2 volumes

Rheology

Theory and Applications
Edited by F. R. EIRICH

The Viruses
Biochemical, Biological, and Biophysical
Properties

Edited by F. M. BURNET
and W. M. STANLEY

Complete in 3 volumes

Detailed information upon request

111 Fifth Avenue, New York 3, New York
17 Old Queen Street, London, S. W. 1

1230

The Evolution of North America, P. B.
King (Princeton Univ. Press), 17 July
1959, 154

Features and Formation of the Great
Kawir and Masileh, H. Bobek (Arid Zone
Research Centre, Univ. of Teheran,
Teheran, Iran), 18 Dec. 1959, 1705

Geochemical Methods of Prospecting
and Exploration for Petroleum and
Natural Gas, A. A. Kartsev, Z. A.
Tabasaranskii, M. I. Subbota, G. A.
Mogilevskii (Univ. of California Press),
11 Dec. 1959, 1650

Géologie de Tluranium, M. Roubault
(Masson), 24 Apr. 1959, 1133

Geology of the Great Lakes, J. L. Hough
(Univ. of Illinois Press), 24 Apr. 1959,
1134

Grasslands, H. B. Sprague, Ed. (AAAS),
8 Jan. 1960, 96

The Gulf Stream, H. Stommel (Univ.
of California Press), 5 June 1959, 1544

Historical Geography of the North
Carolina Outer Banks, G. S. Dunbar
(Louisiana State Univ. Press), 29 May
1959, 1481

How Old Is the Earth?, P. M. Hurley
(Doubleday), 11 Sept. 1959, 616

Hydrogéologie, P. Fourmarier (Masson;
Vaillant-Carmanne), 12 June 1959, 1607.

Landscape from the Air, F. J. Monk-
house (Cambridge Univ. Press), 3 July
1959, 36

Landslides in Clays, A. Collin (Univ. of
Toronto Press), 31 July 1959, 261

Living Resources of the Sea, L. A. Wal-
ford (Ronald), 24 Apr. 1959, 1122

Mineralogy, E. H. Kraus, W. F. Hunt,
L. S. Ramsdell (McGraw-Hill), 31 July
1949, 264

Mineralogy and Geology of Radioactive
Raw Materials, E. W. Heinrich (McGraw-
Hill), 15 May 1959, 1355

Minerals of New Mexico, S. A.
Northrop (Univ. of New Mexico Press),
11 Mar. 1960, 724

Oceanography and Marine Biology, H.
Barnes (Macmillan), 9 Oct. 1959, 913

The Open Sea: Its Natural History, part
2, A. Hardy (Houghton Mifflin), 6 Nov.
1959, 1247

Our Atmosphere, T. Loebsack (Pan-
theon), 31 July 1959, 262

Ozeane Salzlagerstitten, H. Borchert
(Borntraeger, Berlin), 17 July 1959, 156

The Perpetual Forest, W. B. Collins
(Lippincott), 19 June 1959, 1668

Phosphorus and Its -Compounds, J. R.
Van Wazer (Interscience), 8 May 1959,
1271

Researches in Geochemistry, P. H. Abel-
son, Ed. (Wiley; Chapman and Hall), 4
Sept. 1959, 562

This Sculptured Earth: The Landscape
of America, J. A. Shimer (Columbia Univ.
Press), 29 Jan. 1960, 294

The Stratigraphy of Western Australia,
J. R. H. McWhae, P. E. Playford, A. W.
Lindner, B. F. Glenister, B. E. Balme
(Melbourne Univ. Press), 26 June 1959,
1736

The Study of Rocks in Thin Section, W.
W. Moorhouse (Harper), 20 Nov. 1959,
1400

Survey of Raw Material Resources, vol.
2 of Proceedings of the Second United Na-
tions International Conference on the
Peaceful Uses of Atomic Energy (United
Nations, Geneva), 22 May 1959, 1421

History and Philosophy of Science

Adventures with the Missing Link, R.
A. Dart, with D. Craig (Harper), 26 Feb.
1960, 603

The Age of Improvement, A. Briggs
(Longmans, Green), 26 June 1959, 1735

The Ancient Mariners, L. Casson (Mac-
millan), 8 May 1959, 1271

The Autobiography of Charles Darwin
1809-1882, N. Barlow, Ed. (Harcourt,
Brace), 24 Apr. 1959, 1121

Nicholas Biddle, T. P. Govan (Univ. of
Chicago Press), 19 Feb. 1960, 495

The Canal Builders, R. Payne (Macmil-
lan), 14 Aug. 1959, 383

George Catlin, Episodes from Life
among the Indians and Last Rambles, M.
C. Ross, Ed. (Univ. of Oklahoma Press),
4 Mar. 1960, 656

George Catlin and the Old Frontier,
H. McCracken (Dial Press), 4 Mar. 1960,
656

J. M. Charcot, 1825-1893, His Life—
His Work, G. Guillain, P. Bailey, Ed.
(Hoeber), 30 Oct. 1959, 1184

Critical Problems in the History of Sci-
ence, M. Clagett, Ed. (Univ, of Wisconsin
Press), 25 Mar. 1960, 918

A Diderot Pictorial Encyclopedia of
Trades and Industry, C. C. Gillispie, Ed.
(Dover), 17 July 1959, 154

Asa.Gray, A. H. Dupree (Belknap Press
of Harvard Univ. Press), 2 Oct. 1959, 855

The Great Decision, M. Amrine (Put-
nam’s), 3 July 1959, 32

The Great Pulse, M. W. Standlee
(Tuttle, Rutland, Vt.), 11 Sept. 1959, 619

Histoire générale des sciences, vol. 2,
La Science moderne (de 1450 a 1800), R.
Taton, Ed. (Presses Universitaries de
France), 14 Aug. 1959, 382

A History of Technology, vol. 4, The
Industrial Revolution, ¢ 1750 to ¢ 1850;
vol. 5, The Late Nineteenth Century, c
1850 to ¢ 1900. C. Singer, E. J. Holmyard,
A. R. Hall, T. I. Williams, Eds. (Oxford
Univ. Press), 28 Aug. 1959, 496

A History of Western Morals, C.
Brinton (Harcourt, Brace), 18 Dec. 1959,
1702

A History of Western Technology, F.
Klemm (Scribner’s), 21 Aug. 1959, 448

Istoriia Akademii Nauk SSSR [History
of the Academy of Sciences of the
U.S.S.R.], K. V. Ostrovitianov, Ed. (Acad-
emy of Sciences of the U.S.S.R. Press),
15 Jan. 1960, 151

Magnets, F. Bitter (Doubleday), 11
Sept. 1959, 616

Gregor Mendel und das Schicksal seiner
Vererbungsgesetze, 1. Krumbiegel (Wis-
senschaftliche Verlagsgesellschaft, Stutt-
gart), 5 Feb. 1960, 347

Antonio Meucci, Inventor of the Tele-
phone, G. E. Schiavo (Vigo Press), 9
Oct. 1959, 914

Lewis Henry Morgan: the Indian Jour-
nals, 1859-62, L. A. White, Ed. (Univ. of
Michigan Press), 12 Feb. 1960, 404

90° South, P. Siple (Putnam’s), 11 Mar.
1960, 724

Notes of a Soviet Doctor, G. S. Pondoev
(Consultants Bureau; Chapman and Hall),
31 July 1959, 263

Patterns of Discovery, N. R. Hanson
(Cambridge Univ. Press), 19 June 1959,
1666

A Philosopher Looks at Science, J. G.
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FOR THE NEW APPROACH TO

FREEZE-
DRYING

THE BUCHLER
LYPHOLATOR

Buchler Lypholators are
self-contained, stainless
steel units desngned to
eliminate the bother-
some preparation of
cooling mixture-dry ice
and solvent,

NOW . . . LIQUID CO, DOES THE JOB WITH 90%

EFFICIENCY! PLUS . ..

¢ NO SOLVENT FUMES . .

HAZARD.

Temperature down to —75°C =4°C.

Perfect in locations where dry ice is costly.

Internal, removable baffles prevent ice build-up.

Controller automatically activates CO: valve to main-

tain pre-set freezing temperature.

Built-in CO: indicator.

e Available with Lypho-Trap for larger operation and
efficiency.

o Immediate delivery.

For complete details, accessories and prices
request Bulletin 2-5000

BUCHLER INSTRUMENTS, INC.
formerly Laboratory Glass & Instruments Corp.
514 West 147th St., New York 31, N.Y.
Telephone: ADirondack 4-2626

NO EXPLOSION

ASTRUMENTS

Laoboratory Apparatus |
Precision Instruments

THE FINEST IN CAGES FOR
LABORATORY DOGS & PRIMATES

molded seamless construction of
rugged fiber glass reinforced plastics. ..
minimum effort required to clean and
disinfect...maximum animal comfort...
extremely strong doors with fool
proof catches. ..economical to purchase
and maintain....For further information

et ks SOV N0

Department KS
MANUFACTURING COMPANY

VASHON, WASHINGTON

Write for Bulletin 800-5 to:

95 Madison Avenue
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PHOTOVOLT
DENSITOMETRIC EQUIPMENT

for ELECTROPHORESIS and CHROMATOGRAPHY

PHOTOVOLT CORPORATION

New York 16, N. Y.

o New hulldmg-hluck sys-
~ tem permits adding of
- units as required, from
_j; manua! and SEITII auto- -

'_ and mtegratmg

. For scanmng of electro-
~ phoresis strips and readmgs .
~on large sheets in chroma- -
Ltography o

- Fnr work in v;snhla_pnd
ultravinlet ranges .

0 For evansation hy cninr—
_transmlssion. feflect:on or
.ﬂunrascence

Lo Fur raadmgs on fl!ter pa—. :
per, a_gar,“starch aﬂd other i
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o Qutstanding RONALD books—

"THE MAMMALS OF NORTH AMER-
ICA, E. Raymond Hall and Keith R.
Kelson. 2 vols. $35.00
THE CHEMICAL PREVENTION OF
CARDIAC NECROSES, Hans Selye.

$7.50
HUMAN DEVELOPMENT, Phyllis C.
Martin and Elizabeth Lee Vincent.

$6.50
VEGETABLE DISEASES AND THEIR
CONTROL, Charles Chupp and
Arden F. Sherf. $12.00

DISEASES AND PESTS OF ORNA-
MENTAL PLANTS, 3rd Ed., Pascal
P. Pirone, Bernard O. Dodge and
Harold W. Rickett. $10.00
BLAKESLEE: THE GENUS DATURA,
Amos G. Avery, Sophie Satina, and
Jaeob Rietsema. $8.75
THE ORCHIDS—A Scientific Survey,
Carl L. Withner. $14.00
PRINCIPLES OF PLANT PATHOL-
OGY, Elvin C. Stakman and J.
George Harrar. $9.00

THE GEOLOGICAL EVOLUTION OF
NORTH AMERICA — A Regional
Approach to Historical Geology,
Thomas H. Clark and Colin W.
Stearn. $7.50

liam H. Dennen. $7.50
PRINCIPLES OF PALEOBOTANY,
2nd Ed., William C. Darrah. $6.50
BIOGEOGRAPHY — An Ecological
Perspective, Pierre Dansereau. $7.50

INTRODUCTION TO QUANTITA-
TIVE GENETICS, D. S. Falconer.
$6.00
The 16th and 17th Symposia of
the Society for the Study of
Development and Growth

CELL, ORGANISM, AND MILIEV,
Dorothea Rudnick, Editor. $8.00
DEVELOPMENTAL CYTOLOGY,
Dorothea Rudnick, Editor. $7.00
Symposia Publications of the
Society of General Physiologists

SUBCELLULAR PARTICLES, Terv
Hayashi, Editor. $6.00
PHYSIOLOGICAL ADAPTATION,
C. Ladd Prosser, Editor. $4.00
INFLUENCE OF TEMPERATURE ON
BIOLOGICAL SYSTEMS, Frank H.
Johnson, Editor. $4.50
PHYSIOLOGICAL TRIGGERS AND
DISCONTINUOUS RATE PROC-
ESSES, Theodore H. Bullock, Editor.

$4.00
ELECTROLYTES IN BIOLOGICAL
SYSTEMS, Abraham M. Shanes, Edi-
tor. $4.00

THE RONALD PRESS COMPANY
15 East 26th St., New York 10
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PRINCIPLES OF MINERALOGY, Wil-’

Kemeny (Van Nostrand), 14 Aug. 1959,
383

The Pulse of Radar: The Autobiography
of Sir Robert Watson-Watt (Dial Press),
24 Apr. 1959, 1135

The Rainbow, C. Boyer (Yoseloff), 1
Jan. 1960, 29

A Record of History and Evolution of
Early American Bridges, L. N. Edwards
(University Press, Orono, Maine), 21 Aug.
1959, 445

Roman Construction in Italy from
Tiberius through the Flavians, M. E. Blake
(Carnegie Institution of Washington), 20
Nov. 1959, 1401

Science and Civilisation in China, vol.
3, Mathematics and the Sciences of the
Heavens and the Earth, J. Needham and
W. Ling (Cambridge Univ. Press), 4 Mar.
1960, 658

The Science of Mechanics in the Mid-
dle Ages, M. Clagett (Univ. of Wisconsin
Press; Oxford Univ. Press), 4 Dec. 1959,
1571

A Short History of Scientific Ideas to
1900, C. Singer (Oxford Univ. Press), 12
Feb. 1960, 405

The Sleepwalkers, A. Koestler (Macmil-
lan), 7 Aug. 1959, 326

The Social History of Lighting, W. T.
O’Dea (Macmillan), 27 Nov. 1959, 1468

The Study of Man, M. Polanyi (Univ.
of Chicago Press), 9 Oct. 1959, 912

The Transits of Venus, H. Woolf
(Princeton Univ. Press), 11 Mar. 1960,
723

A Treasury of Science, H. Shapley, S.
Rapport, H. Wright, Eds. (Harper), 2
Oct. 1959, 858

Voice across the Sea, A. C. Clarke
(Harper), 22 May 1959, 1420

The Way Things Are, P. W. Bridgman
(Harvard Univ. Press), 3 July 1959, 31

Mathematics

Applications of Finite Groups, J. S.
Lomont (Academic Press), 18 Sept. 1959,
705

Applications of the Theory of Matrices,
F. R. Gantmacher (Interscience), 12 Feb.
1960, 405

A Course of Pure Mathematics, G. H.
Hardy (Cambridge Univ. Press), 17 July
1959, 157 .

Fallacies and Mathematics, E. A. Max-
well (Cambridge Univ. Press), 4 Dec.
1959, 1570

The Gentle Art of Mathematics, D.
Pedoe (Macmillan), 29 Jan. 1960, 295

Information Theory and Statistics, S.
Kullback, (Wiley; Chapman and Hall), 25
Mar. 1960, 917

Introduction a Ulétude des variétés
kéiihlériennes, A. Weil (Hermann, Paris),
24 Apr. 1959, 1136

Méthodes numériques, interpolation,
dérivées, J. Kuntzmann (Dunod), 1 Jan.
1960, 29

Les problémes aux limites de la physi-
que mathématique, H. G. Harnir (Birk-
hauser, Basel), 24 Apr. 1959, 1136

Program for College Preparatory Ma-
thematics, Commission on Mathematics
(College Entrance Examination Board,
Princeton), 28 Aug. 1959, 497

Programming for an Automatic Digital
Calculator, K. H. V. Booth (Academic

ELECTROLYTIC
CONDUCTIVITY

IS OUR
BUSINESS'!

Industrial Instruments offers the most com-
plete line of electrolytic conductivity equip-
ment for the measurement and control of
solution concentration. Standard models are
available for use in all conductive solutions,
ranging from distilled water to concentrated
acid and alkalis, and in all temperature ranges.

CONDUCTIVITY BRIDGE

VERSATILE: Wide range of measurement from
0.2-2,500,000 ochms and 0.4-5,000,000 micromhos

ACCURATE: Withinplus or minus 1% of resistance.

VARIABLE SENSITIVITY: Up to maximum of %=
14 %. Adjustable for rapid balancing.

EXTRA LONG SCALE: 84~ effective length.

CONDUCTIVITY
CELLS

BODY MATERIAL:

To fill every temperature, pressure,

or corrosion resistance requirement.

Polystyrene, lucite, epoxy, nylon, palyethylene,

bakelite, hard rubber, teflon, Kel-F, stainless
steel, nickel, Monel or glass.

ELECTRODE MATERIALS: Nickel, platinum,
graphite, gold or tin.

PHYSICAL RANGE: Pressure up to 7000 psi,
Temperature up to several hundred degrees F.

CONDUCTIVITY RANGE: Complete line of cell
constants for all applications from measure-
ment of ultra pure water to highly concen-
trated solutions of acids, alkalis and salts.

WRITE . . . for latest Conductivity
Equipment Catalog and Price List

Indusrtrial

Instruments inc.
89 Commerce Road, Cedar Grove, Essex County, N.J
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Press; Butterworths), 19 June 1959, 1669

Readings in Linear Programming, S.
Vajda (Wiley), 25 Mar. 1960, 916

Studies in  Mathematical Learning
Theory, R. R. Bush and W. K. Estes, Eds.
(Stanford Univ. Press), 22 Jan. 1960, 221

Trigonometric Series, A. Zygmund
(Cambridge Univ. Press), 11 Sept. 1959,
618

Medicine

Anatomy of the Human Body, H. Gray,
C. M. Goss, Ed. (Lea and Febiger), 25
Dec. 1959, 1757

Anatomy of the Human Body, R. D.
Lockhart, G. F. Hamilton, F. W. Fyfe
(Lippincott), 18 Sept. 1959, 705

British Pharmaceutical Codex, 1959
(Pharmaceutical Press), 25 Mar. 1960,
917

Conference on the Chemistry of Muscu-
lar Contraction (Igaku Shoin Ltd., Tokyo),
12 June 1959, 1608

The Ecology of Human Disease, J. M.
May (MD Publications), 15 May 1959,
1356

Experimental Surgery, J. Markowitz, J.
Archibald, H. G. Downie (Williams and
Wilkins), 25 Mar. 1960, 918

Handbook of Physiology, J. Field, Ed.
(American Physiological Soc.), 1 Jan.
1960, 27

Human Nutrition and Dietetics, S.
Davidson, A. P. Meiklejohn, R. Passmore
(Williams and Wilkins), 12 Feb. 1960, 407

Introduction to Human Anatomy, C. C.
Francis (Mosby), 4 Sept. 1959, 563

Manuale di micologia medica, R. Ciferri
(Cortina, Pavia, Italy), 8 May 1959, 1272

Measurement of Subjective Responses:
Quantitative Effects of Drugs, H. K.
Beecher (Oxford Univ. Press), 12 Feb.
1960, 406

A Method of Anatomy, J. C. B. Grant
(Williams and Wilkins), 10 July 1959, 95

Mirage of Health, R. Dubos (Harper),
10 July 1959, 93

The Onset of Stuttering, W. Johnson
et al. (Univ. of Minnesota Press), 17 July
1959, 157

Die prinatalen Infektionen des Men-
schen unter besonderer Beriicksichtigung
von Pathogenese und Immunologie, H.
Flamm (Thieme), 23 Oct. 1959, 1107

Radiation Hygiene Handbook, H. Blatz,
Ed. (McGraw-Hill), 30 Oct. 1959, 1184

Radiographic Atlas of Skeletal Develop-
ment of the Hand and Wrist, W. W. Greu-
lich and S. I. Pyle (Stanford Univ. Press;
Oxford Univ. Press), 24 July 1959, 215

Safe Handling of Radio-isotopes (Inter-
national Atomic Energy Agency, Vienna),
10 July 1959, 92

Speech and Brain-Mechanisms, W. Pen-
field and L. Roberts (Princeton Univ.
Press), 26 June 1959, 1731

Physics

The ABC of Relativity, B. Russell (Al-
len and Unwin; Essential Books), 18 Mar.
1960, 822 :

Advances in Chemical Physics, vol. 2,
I. Prigogine, Ed. (Interscience), 27 Nov.
1959, 1468

Atomic Energy in the Communist Bloc,
G. A. Modelski (Melbourne Univ. Press;
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Posiﬁvé stop readings in 1.13 seconds

MODEL
4203B-TC-SA

SHADOGRAPH"’

small animal balance provides
visible accuracy to 350 milligrams

Model 4203B-TC-SA Shadograph is designed especially for
high-speed, precision weighing of mice, chicks, frogs and small
rats. It can reduce tedious weighing operations by hours . . .
give you more time for other work. Light-projection indication
is fast ... provides sharp shadow-edge reading on frosted glass
dial. Parallax reading eliminated. Capacity 1500 grams. Dial
graduated in two columns: 0-30 grams and 15-45 grams. Shut-
ter closes dial column not in use. Beam 100 grams in 1 gram
graduations. Weighs accurately in out-of-level positions. Other
models up to 3 kilos for rats, hamsters and guinea pigs.

TISSUE AND TUMOR BALANCE

Model 4142 recommended for fast, precision
weighing of cancer tissue and tumors. Weigh-
pan is shielded from air currents by clear
plastic door . . . easily removed for sterili-
zation. Rated capacity 15 grams; visible sen-
sitivity to 5 milligrams. Movable viewer for
5-column dial, each column 3 grams with 5
milligram graduations. 5-notch beam corres-
ponding to dial columns.

CENTRIFUGE BALANCE

Model 4206B-TC also for general laboratory
use and small-animal weighing. Has tare con-
trol knob to zero the dial, or position for over-
and-under reading. Capacity 3 kilos; sensi-
tivity to 350 milligrams. Dial is graduated
0-100 grams in increments of 1 gram. Beam
500 grams by 5 grams.

THE EXACT WEIGHT SCALE CO.
"901 W. FIFTH AVE., COLUMBUS 8, OHIO
In Canada: 5 Six Points Road, Toronto 18, Ont.

Sales and Service Coast to Coast
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- Cambridge Univ. Press), 8 Jan. 1960,

94

Atomic Energy in the Soviet Union, A.
Kramish (Stanford Univ. Press), 8 Jan.
1960, 94

The Birth of a New Physics, 1. B. Cohen
(Dcubleday), 22 Jan. 1960, 219

Cerenkov Radiation and Its Applica-
tions, J. V. Jelley (Pergamon), 8 May
1959, 1273

Classical Mechanics, J. W. Leech (Me-
thuen; Wiley), 5 Feb. 1960, 347

Crystals and Crystal Growing, A.
Holden and P. Singer (Doubleday), 22
Jan. 1960, 219

The Determination of Molecular Struc-
ture, P. J. Wheatly (Oxford Univ. Press),
20 Nov. 1959, 1402

Echoes of Bats and Men, D. R. Griffin
(Doubleday), 11 Sept. 1959, 616

Elements of Solid State Theory, G. H.
Wannier (Cambridge Univ. Press), 30 Oct.
1959, 1185

Free Radicals as Studied by Electron
Spin Resonance, D. J. F. Ingram (Aca-
demic Press), 5 June 1959, 1544

Glossary of Meteorology, R. E.
Huschke, Ed. (American Meteorological
Soc.), 22 Jan. 1960, 222

Group Theory, E. P. Wigner (Academic
Press), 23 Oct. 1959, 1106

Handbook of Physics, E. U. Condon
and H. Odishaw, Eds. (McGraw-Hill), 3
July 1959, 31

Handbuch der Physik, S. Flugge, Ed.
(Springer), vol. 41, pt. 1, Nuclear Reac-

available

5 HAMILTON GO, "0

TR

plunger

AT

p—
e R T B AR L

HAMILTON
MICROLITER
SYRINGES

You can make accurate liquid discharges
in the range of 100 ul-to 0.1 ul by direct
reading of Hamilton Microliter Syringes.

® 10, 50 and 100 ul capacity syringes

©® Syringe tested to be leak-tight with
water at 150 psi

® Precision of graduation better than 19

® Special needle point design perforates
rubber closures without plugging

® Cemented needle minimizes dead
volume in the syringe, prevents leakage

® Precision bore NC glass, stainless steel

Available with cemented needle; for re-
movable needle; with Chaney Adaption
for accurate repetitive injections.

Order direct, or write today for literature and prices.
Also available through your supply house.

HAMILTON COMPANY, rxc.

P. O. Box 307-K, Whittier, California
: PRECISION MEASURING EQUIPMENT FOR CLINICAL AND MEDICAL RESEARCH

1234

- tions—Theory, 12 Feb. 1960, 408; vol.
44, pt. 1, Nuclear Instrumentation, 29
Jan. 1960, 295; vol. 51, Astrophysics:
Stellar Structure, 26 June 1959, 1734; vol.
53, Astrophysics: Stellar Systems, 20 Nov.
1959, 1400

Low Temperature Physics and Chem-
istry, J. R. Dillinger, Ed. (Univ. of Wis-
consin Press), 8 May 1959, 1273

Methods of Experimental Physics, K.
Lark-Horovitz and V. A. Johnston, Eds.
(Academic Press), 19 Feb. 1960, 493

The Neutrino, J. S. Allen (Princeton
Univ. Press), 24 Apr. 1959, 1133

The Neutron Story, D. J. Hughes
(Doubleday), 11 Sept. 1959, 616

A New Method in the Theory of Super-
conductivity, N. N. Bogoliubov, V. V.
Tolmachev, D. V. Shirkov (Consultants
Bureau; Chapman and Hall), 28 Aug.
1959, 498

Nuclear Scattering, K. B. Mather and
P. Swan (Cambridge Univ. Press), 24 Apr.
1959, 1137 )

The Physical Theory of Neutron Chain
Reactors, A. M. Weinberg and E. P.
Wigner (Univ. of Chicago Press), 24 Apr.
1959, 1135

Physics of Meteor Flight in the Atmos-
phere, E. J. Opik (Interscience), 15 May

- 1959, 1354

The Physics of Television, D. Fink and
D. M. Lutyens (Doubleday), 22 Jan. 1960,
219

Principles of Optics, M. Born et al.
(Pergamon), 19 Feb. 1960, 495

Polar Atmosphere Symposium, pt. 2,
Ionospheric Section, K. Weeks, Ed. (Per-
gamon), 5 June 1959, 1543

Relativity for the Layman, J. A. Cole-
man (Macmillan), 18 Mar. 1960, 822

Semiconductors, N. B. Hannay, Ed.
(Reinhold; Chapman and Hall), 3 July
1959, 34 '

Semiconductors and Phosphors, M.
Schén and H. Welker, Eds. (Interscience;
Vieweg and Sohn), 1 May 1959, 1218

Soap Bubbles, C. V. Boys (Doubleday),
11 Sept. 1959, 616

Soviet Reviews of Nuclear Science
(Pergamon), 16 Oct. 1959, 974

Theory of Relativity, W. Pauli (Perga-
mon), 12 June 1959, 1606

Waves and the Ear, W. A. van Bergeijk,
J. R. Pierce, E. E. David, Jr. (Doubleday),
22 Jan. 1960, 219

Psychology

American Handbook of Psychiatry, S.
Arieti, Ed. (Basic Books), 4 Mar. 1960,
656

Automatic Teaching: the State of the
Art, E. Galanter, Ed. (Wiley; Chapman
and Hall), 1 Jan. 1960, 29

Behaviour and Physique, R. W. Parnell
(Arnold), 25 Sept. 1959, 788

Biological and Biochemical Bases of
Behavior, H. F. Harlow and C. N. Wool-
sey, Eds. (Univ. of Wisconsin Press), 15

May 1959, 1355 .

Cumulative Record, B. F. Skinner (Ap-
pleton-Century-Crofts), 3 July 1959, 34

The Fifth Mental Measurements Year-
book, O. K. Buros, Ed. (Gryphon Press),
8 Jan. 1960, 95

Free Associations, E. Jones (Basic
Books), 29 Jan. 1960, 295 >
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GYROTORY" SHAKER

A powerful, maintenance-free, rotary action
shaker, precision-built to provide gentle to
vigorous agitation for sustained periods.

Model G10

The triple, eccentric-shaft-drive system distributes a 1”
rotary motion uniformly to every flask on the shaking
platform. Provides smooth, quiet and cool-running per-

Now Available
THE NEW VOLUME 3

Glasser’s

MEDICAL PHYSICS

The broad and significant advances
in biophysics indicated the urgent
need of a third volume of this
unique work. Again, Dr. Glasser
brings together a large group of
distinguished authorities to give un-
der one cover a wealth of data not
to be found elsewhere. Volume 3
brings the previous volumes up to
date at the same time presenting
the many new developments not

formance under continuous, day and night operation. previously covered. 177 chapters
Rotation of control knob changes speeds mechanically, are found in Volume 3. Editor-in-Chief, OTTO
from 140 to 400 r.p.m. Interchangeable platforms hold GLASSER, Ph.D.; Head, Dept. of Biophysics, The
a large variety of glassware. Cleveland Clinic Foundation. 754 pages; 595 illustra-

ONE-YEAR UNCONDITIONAL WARRANTY tions. $25.00 (Vols. 1 and 2 still available)

Write for Catalog G10-422S
NEW BRUNSWICK SCIENTIFIC CO., INC.

PRECISION LABORATORY APPARATUS

Available from Your Book Store or The Publisher

THE YEAR BOOK PUBLISHERS, INC.
200 E. Illinois St. Chicago 11, Il

P.0. BOX 606, NEW BRUNSWICK, NEW JERSEY

RCL’s new low-cost G-M Counting System is ideal for economy-minded highschool, college, and

only $69500* training laboratories where quality is important. Immediate delivery on complete system or indi-

vidual components. System features:

Model 20304 —New Low-Cost Scaler with five digit direct glow transfer tube readout and 400-1600
V. high voltage power supply. Regulation: 0.5% for = 10% line variation at 1,000
volts. Indication on panel mounted meter. Input sensitivity: 60 mv with a rise time
of less than 5. seconds. Factory preset at .25 volts. Resolving time is less than 40
seconds. Cabinet or rack mounted. Front panel dimensions: 19” wide x 43" high.

Model 30100—Vertical iron shield with lucite mount for end window detector.

Model 10104—Halogen quenched end window detector with lite of 3 x 10'® counts. Window
thickness: less than 1.5 mg/cm?. Student proof—cannot be damaged by excess
voltage.

Model 30905—Precision timer accurate to within 0.1 second. Range: 1 second to 60 minutes with
one second steps.

Model 31901—4 {t. G-M cable.
Model 30500—Uranium glass test sample.

*Export model
slightly higher.

For additional in-

formation, Write

1 Dept. 340

RADIATION COUNTER LABORATORIES INC.

i I WEST GROVE ST REE T ‘» 3K OKITE.; ILLINOIS, ¢« ORCchH
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Narrow Band Interference Filters

MADE BY

JENAer Glaswerk Schott & Gen.

WEST GERMANY
For the spectral region from 300 to 2,000 mu
Transmission up to 60%. Half-valve width down to 5 mgu.
Tolerance at peak wave length:
*1% for regular quality . . . +0.5% for precision quality.
—0

AVAILABLE AS

Line Filters i Line Double Filters L Band Filters
(Model NEB-4) Band Double Filters ® Wedge Filters ® Broad Band Filters
% - T—
30
LABORATORY BOX 2
10
FURNACE 5
. )
by & 01
Y \
0 0.001 1 \ .
400 500 600 700 m

BAND DOUBLE FILTER
Tmax abt. 30%. Half width abt. 16 mu
Ratios: Tenth width to half width 1.5, Hundre’h wid?h to half
width 2, Thousandth width to half width 3

Sold only This new Lindberg electric box furnace (max.

through temp. 1850° F.) is a compact, self-contained, Write for further mlormatlon
Laborterd versatile unit ideally suited for medical, Fish-Schurman Corp., 70 Portman Road, New Rochelle, N.Y.
& chemical and industrial laboratories. Write
equipment for Bulletin No. 1074 for full details.
dealers
Lindberg Laboratory Equipment Division [
LINDBERG ENGINEERING COMPANY -

2494 West Hubbard Street, Chicago 12, lllinois

GLASS ABSORPTION
CELLS = KLEIT

NEW

AND
POWERFUL
CENCO®
MAGNETIC
STIRRER

LOW PRICED AT
$3 050

For the first time, a really
low price variable speed magnetlc
. stirrer . . . powerful enough
il to stir a beaker of

pure glycerin

SCIENTIFIC APPARATUS
Klett-Summerson Photoelectric Colorimeters—
Colorimeters — Nephelometers — Fluorimeters—
Bio-Colorimeters — Comparators — Glass Stand-

ards—Klett Reagents. CENTRAL SCIENTIFIC CO.
* A Subsidiary of Cenco Instruments Corporation

1718-M lrvin:’g Park Road ¢ Chicago 13, Il

Branches Warehouses —Mountainside, N. J.

Klett Manufacturing Co. ® Buston » Sumingham o Santa Clara « Los Angeles” o Tulsa
179 East 87 Street, New York, New York

No. 18851 (without support) $30.50
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The Ineffective Soldier, vol. 1, The
Lost Divisions, E. Ginzberg, J. K. Ander-
son, S. W. Ginsburg, J. L. Herma; vol. 2,
Breakdown and Recovery, E. Ginzberg,
J. B. Miner, J. K. Anderson, S. W. Gins-
burg, J. L. Herma; vol. 3, Patterns of
Performance, E. Ginzberg, J. K. Ander-
son, S. W. Ginsburg, J. L. Herma, D. W,
Bray, W. Jordan, F. J. Ryan (Columbia
Univ. Press), 24 July 1959, 213

Levels of Knowing and Existence, H.
L. Weinberg (Harper), 25 Mar. 1960, 916

The Measurement of Values, L. L.
Thurstone (Univ. of Chicago Press), 29
May 1959, 1481

Motivation, D. Bindra (Ronald), 24
Apr. 1959, 1128

Prediction and Outcome, S. Escalona
and G. M. Heider (Basic Books), 12 Feb.
1960, 404

A Psychiatrist's World, B, H. Hall, Ed.
(Viking), 26 Feb. 1960, 603

Rehabilitation of the Mentally IIl, M.
Greenblatt and B. Simons, Eds. (AAAS),
1 Jan. 1960, 30

Scoring Human Motives: A Manual, J.

Dollard and F. Auld, Jr. (Yale Univ. .

Press), 18 Mar. 1960, 822

Theory of Psychoanalytic Technique,
K. Menninger (Basic Books), 26 June
1959, 1732

Public Affairs

Administration and Policy-Making in
Education, J. Walton (Johns Hopkins
Press), 4 Mar. 1960, 655

The Afro-Asian States and Their Prob-
lems, K. M. Panikkar (Day), 18 Mar.
1960, 820

Air Pollution Control, W. L. Faith
(Wiley; Chapman and Hall), 2 Oct. 1959,
858

The American College President, H. W.
Stoke (Harper), 5 June 1959, 1542

American Universities and Federal Re-

search, C. V. Kidd (Harvard Univ. Press), -

18 Dec. 1959, 1703

Atomic Energy in the United States, A.
Kramish (Stanford Univ. Press), 8 Jan.
1960, 94

The Chinese Family in the Communist
Revolution,
Press), 25 Mar. 1960, 915

A Chinese Village in Early Communist
Transition,
Press), 25 Mar. 1960, 915

The College Influence on Student
Character, E. D. Eddy, Jr. (American
Council on Education, Washington, D.C.),
5 June 1959, 1544

College Testing, Committee on Measure-
ment and Evaluation (American Council
on Education, Washington, D.C.), 24 July
1959, 215

Communist Economic Strategy: The
Rise of Mainland China, A. D. Barnett
(National Planning Assoc.), 11 Dec. 1939,
1649

Communist Economic Strategy: The
Role of East-Central Europe, J. Wszelaki
(National Planning Assoc.), 29 May
1959, 1482 :

Communist Economy Strategy: Soviet
Growth and Capabilities, A. Nove (Na-
tional Planning Assoc.), 5 Feb. 1960, 348

Dgiry Cattle, Judging and Selection,
W. W. Yapp (Wiley; Chapman and Hall),
1 May 1959, 1219

22 APRIL 1960

.and J. S. Diekhoff, Eds.
C. K. Yang (Technology :

C. K. Yang (Technology

East and West in India’s Development,
W. Malenbaum (National Planning As-
soc.), 28 Aug. 1959, 497

Economics of American Forestry, A. C.

Worrell (Wiley; Chapman and Hall), 28
Aug. 1959, 499

Economics and the Policy Maker
(Brookings Institution, Washington, D.C.),
26 Feb. 1960, 602

The Far East, N. Peffer (Univ. of
Michigan Press), 4 Sept. 1959, 561

The Fearful Choice, P. Toynbee (Wayne
State Univ. Press), 26 June 1959, 1734

Federal Budget and Fiscal Policy, 1789~
1958, L. H. Kimmel (Brookings Institu-
tion, Washington, D.C.), 7 Aug. 1959, 328

Germany Rejoins the Powers, K. W.
Deutsch and L. J. Edinger (Stanford Univ.
Press), 25 Dec. 1959, 1754

The " House of Intellect,
(Harper), 17 July 1959, 155

Introduction to Nuclear Power Costs,
A. Rochman (Simmons-Boardman), 12
June 1959, 1608

Law and Administration, H. S. Marks,
Ed. (Pergamon), 2 Oct. 1959, 855

Libraries and Bibliographic Centers in
the Soviet Union, P. L. Horecky (Indlana
Univ.), 13 Nov. 1959, 1335

Manual on Rockets and Satellites, L. V.
Berkner, Ed. (Pergamon), 24 Apr. 1959,
1134

Men and Atoms, W. L. Laurence (Si-
mon and Schuster), 13 Nov. 1959, 1335

Nationalism in Colonial Africa, T.
Hodgkin (New York Univ. Press), 10
July 1959, 94

Organizing Peace in the Nuclear Age,
A. N. Holcombe (New York Univ. Press),
4 Dec. 1959, 1568

Perspectives on Government and Sci-
ence, vol. 327 of Annals, N. Wengert,
Ed. (American Acadmy of Political and
Social Science), 26 Feb. 1960, 601

Plain Talk from a Campus, J. A. Perk-
ins (Univ. of ‘Delaware Press), 19 June
1959, 1667

Planning for Freedom, E. V. Rostow
(Yale Univ. Press), 5 Feb. 1960, 346

Political Man, S. M. Lipset (Double-
day), 11 Mar. 1960, 722

Prologue to Teaching, M. B. Smiley
(Oxford Univ.
Press), 18 Mar. 1960, 821 )

Publishing in the U.S.S.R., B. 1. Gorok-
hoff (Indiana Univ.); 4 Mar. 1960, 657

Purchase Guide for Programs in Sci-
ence, Mathematics, Modern Foreign Lan-
guages, Council of Chief State School
Officers. (Ginn), 6 Nov. 1959, 1246

Report on the State of Machine Trans-
lation in the United States, Y. Bar Hillel
(Office of Technical Services, U.S. De-
partment of Commerce), 30 Oct. 1959,
1185

Russian Diary, G. P. Harnwell (Umv
of Pennsylvania Press), 18 Mar. 1960,
821

Russian for the Scientist, J. Turkevich
and L. B. Turkevich (Van Nostrand), 4
Sept. 1959, 560

Science and Liberal Education, B. Glass
(Louisiana State Univ. Press), 11 Mar.
1960, 722

J. Barzun

Science and Public Policy, D. Wolfle

(Univ. of Nebraska Press), 1
28

Science Students’ Guide to the German
Language, A. F. Cunningham (Oxford
Univ. Press), 15 May 1959, 1354

Jan. 1960,

I
Your complete
guide to the
new language
of space
exploration

AEROSPACE
DICTIONARY

by Frank Gaynor

with an introduction
by Wernher von Braun

As man probes further into space, a
vital new language comes swiftly
into being. This up-to-the-minute
reference work answers the needs
of the student and general reader,
as well as those in government and.
industry who require a knowledge.
of the essential terminology in
space exploration.

Thousands of clear, concise en-
tries, alphabetically arranged,
present the most authoritative infor-
mation on the language of rocketry
and astronautics, guidance systems,
satellites, telemetering devices,
manned space flight, re-entry phe-
nomena, celestial mechanics and
aeronautic science.

The dictionary’s editor, Frank
Gaynor, had the assistance of the
United States Department of De-.
fense as well as civilian agencies
and research centers in preparing -
the book’s entries. America’s most -
distinguished authority on rocketry
and space travel, Dr. Wernher von
Braun, has also assisted in the
work’s preparation and contributed
a provocative introduction “The
Why of Space Travel.”

.....__.......__.__......_.'__.._..._...

AD-1
PHILOSOPHICAL LIBRARY, Publishers
15 East 40th Street, New York 16, N. Y.

Please send me .... copies of AEROSPACE
DICTIONARY @ $6.00 per copy. To expedite
shipment | enclose

[0 Check ] Money Order
[ Check here if you wish C.0.D.

Name

“eesess et Esesttveesearavi el

sesesssserracassns

Address .esesncivenes
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Nesw from
Addison=Wesley

PLASMA DYNAMICS

Edited by FRANCIS H. CLAUSER
The Johns Hopkins University

A broad, unified treatment of magnetohydro-

based on the 1958
symposium at Woods Hole.

dynamics, international

369 pp, 98 illus, 1960—$12.50

CHEMICAL INSTRUMENTATION:
A Systematic Approach to
Instrumental Analysis

By HOWARD A. STROBEL
Duke University

Treats the fundamental principles of chemical

instrumentation.  Considers, in systematic
fashion, the design, operation, and application

of instruments to analytical determinations.

654 pp, 373 illus, 1960—$9.75

INTRODUCTION TO STATISTICAL
THERMODYNAMICS

By TERRELL L. HILL

University of Oregon

An introduction to equilibrium statistical me-
chanics for chemists and physicists. Emphasis is
on recent advances in statistical thermody-
namics, and the principles of statistical me-

chanics are treated from the quantum-mechani-
cal viewpoint.

506 pp, 75 illus, 1960—$9.75

SPECTROCHEMICAL ANALYSIS
Second Edition

By L. H. AHRENS and

S. R. TAYLOR

University of Cape Town

A treatise on spectrochemical analysis by
means of the d-c arc, with emphasis on rocks,
minerals (including ores), meteorites, and soils.
Recent developments are given prominence,
and the literature is surveyed up to December,

1959.

430 pp, 75 illus, 2nd ed to be published
Summer, 1960—$15.00

ADDISON-WESLEY
PUBLISHING COMPANY, INC.

Reading, Massachusetts
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The Second (1957) University of Utah
Research Conference on the Identification
of Creative Scientific Talent, C. W. Taylor
(Univ. of Utah Press), 24 Apr. 1959,
1132

Soviet Economic Aid, J. S. Berliner
(Praeger), 24 Apr. 1959, 1129

The State of Israel, L. F. R. Williams
(Macmillan), 4 Sept. 1959, 560

Strategy in the Missile Age, B. Brodie
(Princeton Univ. Press), 19 Feb. 1960,
493

The Study of Politics, C. S. Hyneman
(Univ. of Illinois Press), 13 Nov. 1959,
1333

Target for Tomorrow, 1. M. Levitt
(Fleet, New York), 23 Oct. 1959, 1107

The Tempter, N. Wiener (Random
House), 4 Mar. 1960, 655

Ten Steps into Space (Franklin Inst.,
Philadelphia), 2 Oct. 1959, 857

The Thirteen Steps to the Atom, C.-N.
Martin (Watts), 4 Dec. 1959, 1570

Translators and Translations, F. E.
Kaiser, Ed. (Special Libraries Assoc.),
24 July 1959, 214

Virus Hunters, G. Williams (Knopf),
15 Jan. 1960, 152

On War, R. Aron (Doubleday), 4
Sept. 1959, 559

We Come from the Sea, H. Hass (Dou-
bleday), 15 Jan. 1960, 153

The Western Economy and Its Future
as Seen by Soviet Economists, R. G. Stolt,
Ed. (International Film and Publications
Co., Montreal), 14 Aug. 1959, 384

Social Sciences
Africa, G. P. Murdock (McGraw-Hill),

19 Feb. 1960, 494
Africa, E. Schulthess (Simon and Schu-

" ster), 20 Nov. 1959, 1402

Alcohol and the Jews, C. R. Snyder
(Yale Center of Alcohol Studies; Free
Press) 26 June 1959, 1733

Ancient Landscapes (Bell, London), 25
Sept. 1959, 789

Ancient Mexico, F. A. Peterson (Put-
nam’s; Allen and Unwin), 25 Mar. 1960,
917

Ancient Population of Siberia and Its
Cultures, A. P. Okladnikov (Peabody Mu-
seum), 27 Nov. 1959, 1467

An Anthropological Reconnaissance in
West Pakistan, 1955, H. Field (Peabody
Museum), 10 July 1959, 91

The Archeology of Coastal North Caro-
lina, W. G. Haag (Louisiana State Univ.
Press), 24 Apr. 1959, 1131

The Aztec: Man and Tribe, V. W. von
Hagen (New American Library), 17 July
1959, 157

Birth Control and Catholic Doctrine,
A. W. Sulloway (Beacon Press), 4 Sept.
1959, 559

The Child, the Parent, and the State,
J. B. Conant (Harvard Univ. Press), 30
Oct. 1959, 1182

Class in American Society, L. Reissman
(Free Press), 18 Mar. 1960, 823

The Customs and Religion of the
Ch’iang, D. C. Graham (Smithsonian In-
stitution), 13 Nov. 1959, 1336

Digging into History, P. S. Martin (Chi-
cago Natural History Museum Press), 22
May 1959, 1419 :

Eskimo Prehistory in the Vicinity of

Point Barrow, Alaska, J. A. Ford (Amer-
ican Museum of Natural History), 6
Nov. 1959, 1246

The Evolution of Culture, L. A. White
(McGraw-Hill), 24 Apr. 1959, 1128

Evolution, Marxian Biology, and the
Social Scene, C. Zirkle (Univ. of Penn-
sylvania Press), 29 May 1959, 1479

Evolution by Natural Selection, C. Dar-
win and A. R. Wallace (Cambridge Univ.
Press), 7 Aug. 1959, 330

Excavations at La Venta Tabasco, 1955,
P. Drucker, R. F. Heizer, R. J. Squier
(Smithsonian Institution), 7 Aug. 1959,
329

Family Planning, Sterility, and Popula-
tion Growth, R. Freeman, P. K. Whelp-
ton, A. A. Campbell (McGraw-Hill), 2
Oct. 1959, 856

Forerunners of Darwin, B. Glass, Ed.
(Johns Hopkins Press), 24 Apr. 1959,
1121

The Gifted Group at Mid-Life, vol. 5
of Genetic Studies of Genius, L. M. Tur-
man and M. H. Oden (Stanford Univ.
Press), 7 Aug. 1959, 328

Heredity and Evolution in Human Pop-
ulations, L. C. Dunn (Harvard Univ.
Press), 24 Apr. 1959, 1123

Hunger and Food, J. de Castro, Ed.
(World Federation of Scientific Workers,
London), 24 July 1959, 214

The Incas of Pedro Cieza de Leédn,
V. W. von Hagen, Ed. (Univ. of Okla-
homa Press), 16 Oct. 1959, 973

Indians of the High Plains, G. E. Hyde
(Univ. of Oklahoma Press), 30 Oct. 1959,
1185

International Bibliography of Social and
Cultural Anthropology, G. Balandier and
J. F. M. Middleton, Eds. (UNESCO), 8
May 1959, 1273

Investment in Innovation, C. F. Carter
and B. R. Williams (Oxford Univ. Press),
24 Apr. 1959, 1130

Just before Darwin: Robert Chambers
and “Vestiges,” M. Millhauser (Wesleyan
Univ. Press), 17 July 1959, 158

‘Landmarks of Tomorrow, P. F. Druck-
er (Harper), 24 Apr. 1959, 1130

The Living Races of the Sahara Desert,
L. C. Briggs (Harvard Univ.), 1 May
1959, 1216

The Lost Cities of Africa, B. Davidson
(Little, Brown), 19 Feb. 1960, 494

Man’s Journey through Time, L. S.
Palmer (Philosophical Library), 22 Jan.
1960, 220

Mankind in the Making, W. Howells
(Doubleday), 20 Nov. 1959, 1399

Mass Leisure, E. Larrabee and R. Mey-
ersohn, Eds. (Free Press), 7 Aug. 1959,
329

Maya, C. Gallenkamp (McKay), 8 Jan.
1960, 97

Medical Biology and Etruscan Origins,
G. E. W. Wolstenholme and C. M. O’Con-
nor (Little, Brown), 23 Oct. 1959, 1106

Medicine and Anthropology, 1. Gald-
ston, Ed. (International Universities
Press), 25 Sept. 1959, 789

Mutilaciones dentarias prehispanicas de
México y America en general, J. Romero
(Instituto Nacional de Antropologia e
Historia, Mexico City), 11 Sept. 1959,
619

Native Peoples of South America, J. H.
Steward and L. C. Faron (McGraw-Hill),
8 Jan. 1960, 94
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FACTORIES LABORATORIES

N WY TI..A XS
PPresemnts

+150°C +150°C +l50°%

right-a-weigh one-pan
analytical balance
by Ainsworth

HOSPITALS

EXPERIMENT STATIONS

+150°C +150°C +150°C

The original Ainsworth |
Right-A-Weigh, one-pan §
analytical balance has
been very popular for |
the last five years be-
cause it is fast, accurate,
easy - to - use, practical, |
and has the quality and |
the dependability of all
Ainsworth balances.

\

NEW FEATURES OF NEW MODEL SC

MODEL “F”

HAAKE

constant temperature

ULTRA
THERMOSTAT

The ideal circulating thermostat for to-

® COMPACT CASE — Lighter, smaller, smoother. day's crowded laboratories is the Haake
© COMPENSATED BEAM — More accurate, sturdy, Model “F-"- D}le to its light weight and com-
stable. pact design it can easily be moved around
and occupies a minimum of space. It is
i t:ggg;ylgngimi.leﬂme CHAMBER — Better ideal for any type of instrumentation or for
ambulatory use with clinical appliances
©® INDEPENDENT PAN-BRAKE — Adjusts pan before which require temperature control. Some
beam release. typical applications include such liquid
® WRAP-AROUND TOP — Interior better protected, more jacketed instruments as spectrophoto-
accessible. meters, refractometers, viscosimeters and
® EASY WORKING DOORS — Comfortable finger-grips. blood pH equipment.
©® GEARLESS DRIVE FOR COUNTERS — Smooth and SEND FOR COMPLETE DESCRIPTIVE CATALOG 32

reliable.

KEY TO ALL

R NEW YORK

Laboratory Supply

BRINKMANN

C. A. BRINKMANN & CO., INC.
115 CUTTER MILL ROAD, GREAT NECK, N.Y.

Offices in: Phila., Cleveland, Houston, Miami.

COMPANY, INC.

76 Varick Street, New York 13 N.Y
Telephone : CAnal 6-6503
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Nature and Man’s Fate, G. Hardin
(Rinehart), 5 Feb. 1960, 347

Navaho Art and Culture, G. Mills
(Taylor Museum, Colorado Springs Fine
Arts Center), 27 Nov. 1959, 1469

The North Alaskan Eskimo, R. F.
Spencer (Smithsonian Institution), 25
Sept. 1959, 788

One Great Society, H. M. Jones (Har-
court, Brace), 24 July 1959, 215

The Origin of Species by Charles Dar-
win (a variorum text), M. Peckham, Ed.
(Univ. of Pennsylvania Press), 24 Apr.
1959, 1121

Population: An International Dilemma,
F. Osborn (Population Council, New
York), 11 Sept. 1959, 618

The Population Ahead, R. G. Francis,

Ed. (Univ. of Minnesota Press), 18 Sept.
1959, 702

Population Growth and Economic De-
velopment in Low-Income Countries, J.
Coale and E. M. Hoover (Princeton Univ.
Press), 24 Apr. 1959, 1127

The Population of Japan, 1. B. Taeuber
(Princeton Univ. Press), 24 Apr. 1959,
1131

Population and Progress in the Far
East, W. S. Thompson (Univ. of Chicago
Press), 21 Aug. 1959, 445

The Population of the United States,
D. J. Bogue (Free Press), 15 Jan. 1960,
153

Primitive Peoples Today, E. Weyer, Jr.
(Doubleday), 18 Sept. 1959, 703

A Reader's Guide to the Social Sci-

FAST ... ACCURATE...
COVERS FULL 0-14
pH RANGE!

3 conveniently
located
controls
govern
asymmetry,
temperature
and function

s

Beckman Model 72 pH Meter

E very laboratory requiring fast, accurate measurement of acidity or alka-
linity will be pleased with the Model 72—a reliable, line-operated instrument
for rapid, accurate pH measurements of liquids, pastes, and semi-solids. To
insure satisfactory performance, Beckman subjected it to careful evaluation in
laboratories throughout the country.

Model 72 permits direct reading over the full 0 to 14 pH range, as well as
millivolt measurements from 0 to =500 (=1000 mv by displacing zero). Accu-
racy is =0.1 pH; repeatability +=0.05 pH. Easy to operate. Ruggedly con-
structed. A broad selection of electrodes is available. Write for bulletin 776.

$175.%

H-4800X Model 72 pH Meter plete with bination electrode, electrode
holder assembly, electrode rod, electrode holder stop, and 1-pint of pH 7
buffer, for 115 volts, 50/60 cycles, A.C. Price ..........covvveeeenennn.

CIENTIFIC
LaASS

PPRPARATUS
co. IXNC.
BLOOMFIELD, NEW JERSEY
Branch Sules Offices: Albany 5, N. Y. * Boston 16, Muss, * Elk
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ences, B. F. Hoselitz, Ed. (Free Press),
18 Dec. 1959, 1704

The Sociological Imagination, C. W.
Mills (Oxford Univ. Press), 3 July 1959,
33

Sons of the Shaking Earth, E. R. Wolf
(Univ. of Chicago Press), 26 Feb. 1960,
602

Southeastern Indians, Life Portraits,
E. L. Fundaburk, Ed. (Editor, Luverne,
Ala.), 10 July 1959, 93

The Soviet Citizen, A. Inkeles and R. A.
Bauer (Harvard Univ. Press), 11 Dec.
1959, 1648

The Study of Population, P. M. Hauser
and O. D. Duncan, Eds. (Univ. of Chicago
Press), 25 Sept. 1959, 787

Symposium on Sociological Theory, L.
Gross, Ed. (Row, Peterson), 24 Apr. 1959,
1132

Techniques of Population Analysis,
G. W. Barcley (Wiley; Chapman and
Hall), 24 Apr. 1959, 1129

Terms Used in Archaeology, C. Trent
(Philosophical Library), 25 Sept. 1959,
785

Trend and Tradition in the Prehistory
of the Eastern United States, J. R. Cald-
well (Illinois State Museum), 19 June
1959, 1667

Village Japan, R. K. Beardsley, J. W.
Hall, R. E. Ward (Univ. of Chicago
Press), 23 Oct. 1959, 1104

Women and Work in America, R. W.
Smuts (Columbia Univ. Press), 3 July
1959, 35

Technology

Aircraft and Missile Propulsion, M. J.
Zucrow (Wiley; Chapman and Hall), 12
June 1959, 1607

Applied Solar Energy Research, J. S.
Jensen, Ed. (Assoc. for Applied Solar
Energy, Phoenix, Ariz.), 11 Dec. 1959,
1651

Chemical Engineering Practice, vol. 6,
Fluid Systems, II, H. W. Cremer and T.
Davies, Eds. (Academic Press), 9 Oct.
1959, 913

Dairy Handbook and Dictionary, J. H.
Frandsen, Ed. (Editor, Amherst, Mass.),
22 May 1959, 1422

Directory of Nuclear Reactors (Interna-
tional Atomic Energy Agency, Vienna),
25 Dec. 1959, 1756

Economics for the Mineral Engineer,
E. J. Pryor (Pergamon), 24 Apr. 1959,
1136

The Emergence of the German Dye
Industry, J. J. Beer (Univ. of Illinois
Press), 2 Oct. 1959, 856

Fundamental Aspects of Reactor Shield-
ing, H. Goldstein (Addison-Wesley), 3 July
1959, 35

International Directory of Radioiso-
topes (International Atomic Energy Agen-
cy, Vienna), 6 Nov. 1959, 1247

Medical Museum Technology, J. J. Ed-
wards and M. J. Edwards (Oxford Univ.
Press), 25 Sept. 1959, 786

Modern Materials, H. H. Hausner, Ed.
(Academic Press), 24 Apr. 1959, 1137

New Instruments and Methods of En-
gineering Geology, N. V. Glazov and
A. N. Glazov (Consultants Bureau), 22
Jan. 1960, 221 -

The Nimonic Alloys, W. Betteridge
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M W Sealable Type

TISSUE CULTURE DISHES

AVAILABLE IN
30 mm., 40 mm,,
50 mm., 65 mm,
SIZES

MADE FROM
PYREX BRAND GLASS

WRITE TODAY FOR
DESCRIPTIVE LITERATURE
AND PRICES.

(A BELLCO GLASS INC.

DEPT. 54 — VINELAND, NEW JERSEY

The Latesd

ANNUAL REVIEWS

ENTOMOLOGY Vol. 5 (Jan. 1960)
PSYCHOLOGY Vol. 11 (Feb. 1960)
PHYSIOLOGY Vol. 22 (Mar. 1960)
MEDICINE Vol. 11 (May 1960)
PLANT PHYSIOLOGY Vol. 10 (June
1959)
BIOCHEMISTRY Vol 28 (July 1959)

PHYSICAL CHEMISTRY Vol. 10 (Sept.
1959)

MICROBIOLOGY  Vol. 13 (Oct. 1959)
NUCLEAR SCIENCE Vol. 9 (Dec. 1959)

Most back volumes available
$7.00 postpaid (U.S.A.)
$7.50 postpaid (elsewhere)

ANNUAL REVIEWS, INC.

Grant Avenue, Palo Alto, California

GLINICAL
CHEMISTRY
CONTROL
SERUMS

ABNORMAL

clinical chemistry control serum

containing elevated Creatinine

concentrations of Non-Protein Nitrogen

Amylase Protein-bound lodine

Alkaline Phosphatase Phosphorus, inorganic

Bilirubin *Transaminase (SGO-T)
Urea Nitrogen
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NEW
HEATED
VACUUM

DESICCATOR

Now . . . a combination of features to bring you a most versatile
{ab utility . . . dries faster . . . maintains samples at desired
temperatures , . . evaporates solvent traces rapidly . . . does
double-duty as @ vacuum oven . . . plus many more uses.

Combines . . . thermostatically controlled heater . . . aluminum
interior . . . enameled steel exterior . . . Offers temperatures up
to 125°C . . . lets you pull up to 28" of vacuum with complete
safety . . . Includes hose connection, bleed valve, ground flanges
and dial thermometer . .. won't chip or break like glass desiccators
.. . eliminates makeshift heating devices.

Write for Bulletin 608 and the name of your nearest stocking
distributor.

SINCE 1920

3735 West Cortland St. P R EC' S |O N \
Chicago 47, lll.{ SCIENTIFIC CO. |

Local Offices in Chicago » Cleveland « Houston
New York o Philadelphia » San Francisco

BUCHLER FLASH EVAPORATORS

For the evaporation of aqueous solutions, high boiling
point solvents, strong acids, alkalis and radioactive mate-
rials without contaminating back-drip.

PORTABLE
woon | NEW!
CONTINUOUS
FEED ADAPTER
FOR
PORTABLE

= u‘ S PATENT 2,863,445 FLASH
EVAPORATORS

FE‘AJURES . %lan-(yo’t-glass conn:etlons thvizq:lsr-
out the evaporating system prevent ai i .
of contamination. dDiidIlIuion o"ew',"o_;ﬁ”wiun: E;“"b'“ e|"°|":"°"°“
glass, o esign ity tati of several liters or
without drag and larger output without | ] i
material. ¢ High torque, totally cncloond lon’;(oor. gcfllons o f solutlon
o Build It up with accessories for large scale work without interruption.
lncll hml::nturﬁ ?tonhol.bo Gvﬁws“:ith vou': ;c- Immediate Delivery.
uirements., o nit can be ea H

cleaning. o Prices start from 81’ .35."'8:;:: u:lz ?':IL::;;L PFE-1000A

4 0 .

not illustrated.

Standard equipment in most
laboratories. Preferred for
permanent installations and
for heavy duty operation, but
with all basic features of
Portable Model. For continu-
ous or batch operation, with
easy conversion from one to
S. PATENT 2,865,443 the other. Model FE-2 Batch
$215.50. Model FE-2C for con-
tinuous operation $330.00.

f:‘zmediate delivery. Request Bulletin FE-1000 for details.
oratory Apparatus
BUCHLER INSTRUMENTS, INC.

@[UJEILER formerly Laboratory Glass & Instruments Corp.
ASTRUMENT

514 West 147th St., New York 31, N.Y.
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nally described by Hill and Baldes. contents, the tissue fluids of
It is a highly sensitive, accurate insects.
microapparatus. Operates on the 2 Inchemistry to aid in the deter-
comparison of the rates of evapora- e mination of molecular weight

- : teristi
tion of an unknown solution and a o il

known or reference solution. The In physical chemistry and
osmotic pressure of the unknown 3

solution can be calculated as a func-
tion of the vapor pressure or tem-
perature difference between the
solutions,

» thermodynamics to determine
osmotic coefficients, activity
coefficients, dissociation con-
stants and other thermody-
namic variables,

In plant physiology and
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determine the characteristics
of plant fluids as a.function
of temperature and gaseous
environment.
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(Arnold; St. Martin’s), 25 Sept. 1959, 785

Nomograms for Chemical Engineers,
0. P. Kharbanda (Academic Press), 29
May 1959, 1480

Nuclear Engineering Handbook, H. Eth-
erington, Ed. (McGraw-Hill), 24 Apr.
1959, 1137

Photomicrography, R. M. Allen (Van
Nostrand), 29 May 1959, 1480

Tools for Machine Literature Searching,
J. W. Perry and A. Kent, Eds. (Intersci-
ence), 22 May 1959, 1420

Zoological Sciences

Anatomie de Latimeria Chalumnae, J.
Millot and J. Anthony (Editions du Cen-
tre National de la Recherche Scientifique),
24 Apr. 1959, 1124

A Bibliography of Birds, R. M. Strong
(Chicago Natural History Museum), 25
Dec. 1959, 1756

Bumblebees, J. B. Free and C. G. But-
ler (Macmillan), 16 Oct. 1959, 975

Catalogue of the Type Specimens of
Microlepidoptera in the British Museum
(Natural History) described by Edward
Meyrick, vol. 3, Tortricidae, Olethreuti-
dae, Noctuidae, J. F. G. Clarke [British
Museum (Natural History)], 6 Nov. 1959,
1246

Collecting, Preserving, and Studying
Insects, H. Oldroyd (Macmillan), 31 July
1959, 261

Curious Naturalists, N. Tinbergen (Ba-
sic Books), 13 Nov. 1959, 1334

Dangerous Marine Animals, B. W. Hal-
stead (Cornell Maritime Press), 19 June
1959, 1668

Ecological Processes, A. Mozley (Lew-
is), 31 July 1959, 263

Elephants, R. Carrington (Basic Books),
26 June 1959, 1733

Encyclopaedia Zoologica Illustrated in
Colours, vol. 2, sections 1 and 2, I
Tomiyama and T. Abe; section 3, T.
Tokioka (Hokuryukan, Tokyo), 24 Apr.
1959, 1123

Exotic Zoology, W. Ley (Viking), 27
Nov. 1959, 1469

Exploration hydrobiologique des Lacs
Kivu-Edouard et Albert (1952-1954), vol.
3 (Institut Royal des Sciences Naturelles
de Belgique, Brussels), 21 Aug. 1959, 447

Faune de France, vol. 3, Coléoptéres
Curculionides, A. Hoffmann (Lechevalier),
11 Sept. 1959, 620

Fishes of the Great Lakes Region, C. L.
Hubbs and K. F. Lagler (Cranbrook Inst.
of Science), 10 July 1959, 93

Fundamentals of Ornithology, J. Van
Tyne and A. J. Berger (Wiley; Chapman
and Hall), 31 July 1959, 264

Grassblade Jungle, N. Pain (Coward-
McCann), 31 July 1959, 261

Grundriss der Allgemeinen Zoologie,
A. Kuhn (Thieme), 26 June 1959, 1736

Die Haustiere Afrikas, C. R. Boettger
(Fischer, Jena, Germany), 24 Apr. 1959,
1126

The Hydromedusae of the Atlantic
Ocean and Adjacent Waters, P. L. Kramp
(Carlsberg Foundation, Copenhagen), 14
Aug. 1959, 384

The Invertebrates, vol. 5, Smaller Coel-
omate Groups, L. H. Hyman (McGraw-
Hill), 25 Sept. 1959, 790

The Mammals of North America, E. R.
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Hall and K. R. Kelson (Ronald), 15 May
1959, 1353

Manual of Insect Morphology,  E. M.
DuPorte (Reinhold; Chapman and Hall),
18 Sept. 1959, 704

Manuel de paléontologie animale, L.
Moret (Masson), 1 May 1959, 1217

On the Pectoral Fin and Shoulder Girdle
of the Arthrodires, E. Stensio (Almquist
and Wiksell, Stockholm), 20 Nov. 1959,
1401

The Road to Man, H. Wendt (Double-
day), 25 Sept. 1959, 787

Sea Shells of Tropical West America,
A. M. Keen (Stanford Univ. Press), 18
Dec. 1959, 1704

Studies in Invertebrate Morphology

(Smithsonian Institution), 14 Aug. 1959,
384

The Tarantula, W. J. Baerg (Univ. of
Kansas Press), 24 Apr. 1959, 1125

On the Track of Unknown Animals, B
Heuvelmans (Hill and Wang), 6 Nov.
1959, 1245

The Vertebrate Story, A. S. Romer
(Univ. of Chicago Press), 5 June 1959,
1545

The World of Insects, P. Pesson (Mc-
Graw-Hill), 31 July 1959, 261

The World of Living Things, P. G.
Howes (Duell, Sloan and Pearce), 13 Nov.
1959, 1334

Zulu Journal, R. B. Cowles (Univ. of
California Press), 12 Feb. 1960, 406
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...gefs Iuborufry glassware and
utensils sparkling clean in seconds!

AQUET

amazing new
LIQUID detergent

.it's absolutely SAFE for hands and skin!

Now . a super-effective liquid detergent that
cuts gmase like a knife . . . eliminates time-and-
energy-consuming scrubbing and scraping-yet is
completely safe and gentle to even tender hands
and skin, A convenient liquid detergent that’s
always ready to use in its reuaable squeeze-bottle

ered soaps
ul detergent that
won’t break down the presence of acids or
bases! A fast-acting liquid detergent that elimi.

er-never cakes u agle

nates wiping and drying . . . because it leaves only
a tissue-thin residue of water—so glassware dries
by itself in 2 minutes, without a trace of fi

G 37700—AQUET—1 pind in polyet.hylene Dispenser
bottle each 2.05, per doz. 22.15

e EMIL,

20-26 N. MOORE STRETT ‘2701.' NN

Here is a teaching microscope with

built-in features to aid the instructor

and student, yet priced for school
budgets.

# Inclined prismatic eyepiece
rotates 360° permitling two
students or teacher and student
to share the instrument

Built-in low-voltage illuminating
system, fixed condensing lens
transformer conveniently
housud in base . . . accessory
mirror included . . . cabinet
Substage cundunser with aper-
ture iris diaphragm assures
correct and brilliant illumination
at all powers .. filter on swing-
out mount
All metal construction with
durable black and chrome finish

. an positioned coarse and ﬁnl
controls with pi
stops 1o prevent damage to
objectives or slides
o Three parfocal achromatic objec-
tives 4X, 10X, 40X : professional
quality with full numerical
;nanurn . . . triple nosepiece
..three eyumef.es 5X, 10X, 15X
, available magnifications —
ZDX 40X, 50X, 60X, 100X,
150K, 200X, 400X, 600X

FREE 10-DAY TRIAL

-

In lots of 25 — only $94.16

INSTRUMENT DIVISION
204.206 MILK STREET

of UNITED SCIENTIFIC CO
BOSTON 9, MASS.

“The realities of the
Atomic Age spelled
out in fanguage plain
enough for anyone
to understand...
This sober survey
is encouraging; it
 gives us a more
| hopeful outlook on
the possibilities
for solutions.”

— ADLAI E.
STEVENSON

A frank, factual,
readable appraisal
of superbombs,
strontium-80
and survival

Edited by
JOHN M. FOWLER
$5.50

BASIC BOOKS, PUBLISHERS

Meetings
History of Technology

Technology has been one of the dom-
inant factors in shaping civilization, and
it seems almost incredible that in the
United States—the most technologically
minded of all nations in history—there
had been no organized group or scholar-
ly periodical specifically devoted to the
study of the development of technology
and its relations with society and culture
prior to the formation in 1958 of the
Society for the History of Technology
and the publication of its journal. Al-
though the name of the organization
(a recent affiliate of the AAAS) might
indicate that it is concerned solely with
history, the relations of technology with
society and culture is such a broad topic
that the society is interdisciplinary in
scope, bringing together the engineer,
the scientist, the industrialist, the social
scientist, and the “humanist” to promote
the study of developments which have
influenced the civilizations of the past
and which are creating the world of the
future.

Technology and Culture, the interna-
tional quarterly of the society, made
its first appearance in January 1960. It
contains articles by Roger Burlingame,
Peter F. Drucker, Howard Mumford
Jones, and Francis R. Allen, dealing,
respectively, with the literature of the
history of technology, economic prob-
lems in the study of technology, the po-
sition of technological history in general
intellectual history, and the relations
between technology and social change.
Of particular interest to the readers of
Science are Robert P. Multhauf’s arti-
cle on the scientist and the “improver”
of technology, Cyril S. Smith’s metal-
lographic study on methods of making
chain mail, John Geise’s inquiry into
what a railway is, and Carl W. Condit’s
treatment of Louis Sullivan’s skyscrap-
ers as expressions of 19th-century tech-
nology. The spring 1960 issue of Tech-
nology and Culture will contain A. P.

| Usher’s investigation of the industrial-

ization of modern Britain, M. N. Boyer’s
remarks about the notion that the piv-
oted axle, known to antiquity, disap-
peared during the Middle Ages and had
to be reinvented, and John Rae’s dis-
cussion of the “know-how” tradition in
American technology, as well as re-
search notes by Nathan Reingold on the
U.S. Patent Office records as sources
for the history of invention and P.
Federico’s essay on the records of Eli
Whitney’s cotton-gin patent. In addition
there are book reviews by Leonard Car-
michael, Dorothea Waley Singer, Trevor
1. Williams, and others.

The interdisciplinary nature of the
society and its publication will be shown
further in the third issue of Technology
and Culture, which will contain a “con-
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TOPPAN

The only balance of its kind with full floating
indicating mechanism for correct weighing re-
gardless of off-level conditions. TOPPAN can be
placed on any table and operated immediately
without zeroing-in or leveling. Bright highly
legible projection scale. No weights required.
For weighing beyond optical range, just turn
control lever to remove a substitution weight.
The added capacity is indicated in window adja-
cent to projection scale.
@ Front and rear reading scales for control by more

than one person.
o Pilot light indicates taring device is in use.
° Ma%netlc damping for quick oscillation and sta-

bility of projection scale.
o Lever locks mechanism for relocating balance.
o Extra large, unobstructed interchangeable pans.
o Capacities: S 1000 — 1000g

S 2000 — 2000g
S 4000 — 4000g
Measurements 97" W x 1418” H x 1214”7 D

Ilustrated Literature on Request

OF N.Y,,

g AUGUST”SAUTE ING.

ALBERTSON, L. 1., N. Y.
Ploneer 6-0254

troversy” section wherein 1. Jordan
Kunik (patent attorney) and Jacob
Schmookler (economist) argue against
the attempt of S. Colum Gilfillan (soci-
ologist) to measure the rate of American
invention and the decline of patenting.
That issue will also contain Robert S.

Woodbury’s “Eli Whitney and the legend

of interchangeable parts.” Also planned
is an issue devoted exclusively to a cri-
tique of the monumental five-volume
History of Technology, edited by
Charles Singer and others; this issue
will contain articles by Lewis Mum-
ford, Lynn White, and others.

Programs of the society reflect the
same interdisciplinary approach. To
date the society has met jointly with the
American Society for Engineering Ed-
ucation, the American Historical Asso-
ciation, and the American Association
for the Advancement of Science. Its pro-
grams normally consist of three sessions,
one devoted to the general social and
cultural relations of technology, a sec-
ond devoted to the substantive history
of technology, and a third dealing with
interpretive discussions of technological
developments in the past and present.

William Fielding Ogburn, the famed
sociologist, served as president of the
society until his untimely death early in
1959. He was succeeded as president
by David B. Steinman, civil engineer
and master bridge-builder, who is re-
sponsible for the construction of over
400 bridges on five continents, among
them the recently completed Mackinac
Bridge, and who has received many
awards for his numerous research papers
on the aerodynamics of bridge structure
and the application of metallurgical
developments to bridge construction.
First vice president is Lynn White, Jr.,
professor of medieval history at the
University of California (Los Angeles)
and former president of Mills College.
Mervin J. Kelly, recently retired as pres-
ident of the Bell Telephone Laboratories
and one of the nation’s leaders in the
field of industrial research, is second
vice president. The secretary of the so-
ciety and editor-in-chief of Technology
and Culture is Melvin Kranzberg of
Case Institute of Technology, and the
treasurer is Robert S. Woodbury of
Massachusetts Institute of Technology.
Among the members of the society’s
executive and advisory councils are
John E. Burchard, Leonard Carmichael,
Ralph E. Flanders, Philippe Le Cor-
beiller, David Riesman, Cyril S. Smith,
Richard H. Shryock, Herbert Hoover,
I. Bernard Cohen, and Charles W. Cole.

Information regarding membership
in the society, which includes subscrip-
tion to the journal, may be obtained
from the secretary, Dr. Melvin Kranz-
berg, Room 311, Main Building, Case
Institute of Technology, Cleveland 6.

MELVIN KRANZBERG

Case Institute of Technology,
Cleveland, Ohio

Ky
 Karl A, Piez, National Institute
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) 2500
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OVER
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Barnstead Mixed-Bed Demineralizers
are designed for industrial water de-
mineralization jobs. Come completely
equipped, ready to connect to raw water
supply. Removes all ionizable impurities
including silica and carbon dioxide . ..
high electrical resistance — often up to
20,000,000 ohms per cc., and higher.
Write for NEW Demineralizer Cstalog
#160. Describes Barnstead Mixed-Bed,
Two-Bed, and Four-Bed Demineralizers.

BARNSTEAD
WATER STILLS

Barnstead Industrial Water Still with
capacity of 300 gallons per hour of dis-
tilled water of consistently high purity
... Other industrial models with capaci-

to 1000 gallons per hour. Catalog

ties u X 1
escribes Barnstead’s complete line
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. : 1 d si ;
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Forthcoming Events
May

15-18. American Soc. of Makxillo-
facial Surgeons, Los Angeles, Calif. (E. C.
Hinds, 1508 Medical Towers, Houston 25,
Tex.)

15-18. International College of Sur-
geons, 12th biennial conf., Rome, Italy.
(ICS, 1516 Lake Shore Drive, Chicago,
Ill.)

15-19. Institute of Food Technologists,
20th annual, San Francisco, Calif. (C. S.
Lawrence, IFT, 176 W. Adams St., Chi-
cago 3)

15-20. American Water Works Assoc.,
annual conv., Miami Beach, Fla. (H. E.
Jordan, AWWA, 2 Park Ave., New York
16)

15-20. National Tuberculosis
Los Angeles, Calif. (J. C. Stone,
Broadway, New York 19)

16-17. Society of American Military
Engineers, natl. conv., Washington, D.C.
(D. A. Sullivan, SAME, 140 S. Dearborn
St., Chicago, Ill.)

16-18. American Ophthalmological Soc.,
Colorado Springs, Colo. (M. C. Wheeler,
30 W. 59 St., New York 19)

Assoc.,
1790

16-18. American Trudeau Soc., Los
Angeles, Calif. (F. W. Webster, 1790
Broadway, New York 19)

16-19. American Urological Assoc.,

Chicago, IlIl. (W. P. Didusch, 1120 N.
Charles St., Baltimore 1, Md.)

16-20. Medical Library Assoc., Kansas
City, Mo. (Miss N. A. Mehne, Upjohn Co.
Library, 301 Henrietta St.,, Kalamazoo,
Mich.)

16-21. American Assoc. on Mental
Deficiency, annual, Baltimore, Md. (N. A.
Dayton, P.O Box 51, Mansfield Depot,
Conn.)

17-18. Superconductive Technique for
Computing Systems, symp., Washington,
D.C. (Miss J. Leno, Code 430A, Office of
Naval Research, Washington 25)

17-20. American Assoc. of Plastic
Surgeons, Milwaukee, Wis. (T. D. Cronin,
6615 Travis St., Houston 25, Tex.)

18-19. Agricultural Meteorology, 3rd
conf., Kansas City, Mo. (K. C. Spengler,
American Meteorological Soc., 45 Beacon
St., Boston, Mass.)

18-20. Society for Experimental Stress
Analysis, spring, Indianapolis, Ind. (W. M.
Murray, SESA, P.O. Box 168, Central
Square Station, Cambridge 39, Mass.)

18-27. Wool Conf., intern., Harrogate,
Yorkshire, England. (A. W. Bennett, Tex-
tile Inst., 10 Blackfriars St., Manchester 3,
England)

21-22. Society for Economic Botany, 1st
annual, Lafayette, Ind. (Q. Jones, New
Crops Research Branch, Beltsville, Md.)

22. Maryland Acad. of Sciences, Balti-
more. (J. W. Easter, Owings Mills, Md.)

22-26. Air Pollution Control Assoc.,
53rd annual, Cincinnati, Ohio. (C. W.
Gruber, 2400 Beekman St., Cincinnati 14)

22-26. Oil and Gas Power Conf., Kansas

W. 39 St.,, New York 18)

23-25.  American Soc. for Quality
Control, annual conv., San Francisco,
Calif. (W. P. Youngclaus, Jr., ASQC, 161
W. Wisconsin Ave., Milwaukee 3, Wis.)

23-25. National Telemetering Conf.,
Santa Monica, Calif. (A. F. Denham,

crkiotbos acnlope o iidc

They cut through
error and
opposition with

THE EDGE OF |
OBJECTIVITY

AN ESSAY IN THE HISTORY
OF SCIENTIFIC IDEAS
By Charles Coulston
Gillispie

T o

This is the challenging and sym-
pathetic story of those men —
Galileo, Newton, Lavoisier,
Darwin, Maxwell, Einstein and
others—who dared to challenge
‘established fact’ and comfort-
able popular opinions in order
to advance scientific knowledge.
It is also the sometimes sad story
of men who tried and failed, and
of others — like Goethe — who
did not want to pay the penalty
of alienation that objectivity
implies.

$7.50 at your bookstore
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Princeton, N. J.
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American Rocket Soc., 925 Book Bldg.,
Detroit 26, Mich.)

23-25. Technical Assoc. of the Paper
and Pulp Industry, Chicago, Ill. (J. Win-
chester, TAPPI, 155 E. 44 St., New
York 17)

23-26. Design Engineering Conf., New
York, N.Y. (D. B. MacDougall, ASME,
29 W. 39 St., New York 18)

23-28. American College of Cardiology,
9th annual conv., Indianapolis, Ind. (G. F.
Greco, ACC, 114-08 Linden Blvd., Ozone
Park 16, N.Y.)

23-28. Instruments, Electronics, and
Automation Exhibition, Olympia, London,
England. (Industrial Exhibitions Ltd., 9
Argyll St., London, W.1, England)

23-28. International Ceramic Cong.,
7th, Great Britain. (G. N. Hodson, Or-
ganizing Council, c/o Hathernware Ltd.,
Loughborough, England)

23-28. International War—Prophylaxis
Cong. for Physicians, Noordwijk ann Zee,
Netherlands. (M. Knap, 46 Schubertstraat,
Amsterdam, Netherlands)

24-29. International Council for Bird
Preservation, 12th cong., Tokyo, Japan.
(Miss P. Barclay-Smith, British Museum
(Natural History), Cromwell Rd., London,
S.W.7, England)

25-26. Refractory Metals and Alloys,
symp., Detroit, Mich. (E. O. Kirkendall,
AIIE, 29 W. 39 St., New York 18)

25-5. International Federation for
Housing and Town Planning, cong., Puerto
Rico. (IFHTP, Park Hotel, Molenstraat
53, The Hague, Netherlands)

26-27. Psychophysiological Aspects of
Space Flight (School of Aviation Medicine,
USAF Aecrospace Medical Center), symp.,
San Antonio, Tex. (J. Harmon, Southwest
Research Inst., 8500 Culebra Rd., San
Antonio 6)

26-28. Society of Naval Architects
"and Marine Engineers, spring, Washington,
D.C. (W. N. Landers, SNAME, 74 Trinity
Pl.,, New York 6)

29-2. Chemical Inst. of Canada, 43rd
annual conf., Montreal, Quebec, Canada.
(CIC, 18 Rideau St., Ottawa, Ontario,
Canada)

29—4. American Soc. for Horticultural
Science, 8th annual of -Caribbean Region,
San Juan, Puerto Rico. (E. H. Césseres,
Londres 40, O.E.E., Mexico 6, D.F.)

29-5. International Commission on
Irrigation and Drainage, 4th cong., Ma-
drid, Spain. (D. Diaz-Ambrona, Comité
Nacional Espafiol, c/o Ministerio de Obras
Piblicas, Agustin de Bethencourt, 4, Ma-
drid, Spain)

30-1. American Gynecological Soc.,
Williamsburg, Va. (A. A. Marchetti,
Georgetown Univ. Hospital, Washington 7)

30-2. American Orthopaedic Assoc.,
Hot Springs, Va. (L. R. Straub, 535 E. 70
St., New York 21)

30-3. Asian-Pacific Cong. of Cardi-
ology, 2nd, Melbourne, Australia. (A. E.
Doyle, Alfred Hospital, Melbourne, S.1,
Victoria, Australia)

30-3. Fibre Science, annual conf.,
London, England. (A. W. Bennett, Textile
Inst., 10 Blackfriars St., Manchester 3,
England)

30—4. Reactivity of Solids, 4th intern.
symp., Amsterdam, Netherlands. (Ir. G.
van Gijn, Secretary, 4th Intern. Symp. on
the Reactivity of Solids, Technisch Hoge-
school, Eindhoven, Netherlands)
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more animal care elcloinlo
developments from |_ cla gle

SINGLE PIECE LID WITH
BUILT-IN, DEEP-DRAWN FEEDER

A fourth lid style has been added to the Econo-Cage line. These all metal,
single piece lids with built-in, deep-drawn feeders (lid style “D’’), make
it possible to clean and service cage lids and feeders in one operation—
without the extra time and inconvenience required to separate and loosen
feeder and lid, clean them separately and re-assemble them. When you
clean an Econo-Cage Lid ““D”’, you clean the feeding trough at the same time.

All corners and angles of the trough and lid are rounded so that there are
no sharp edges. The single piece, deep-drawn construction provides a lid
with no dirt catching, hard to clean seams or crevices. Econo-Cage Lid *“D”
nests for compact storage as do all the cages and lids in the Econo-Cage
line. The lids are formed of a single piece of galvanized wire cloth which is
crimped around a heavy galvanized rod to form the rim. Stocked in #3
mesh, the lids are available in any other size mesh on special order.

The *“D” style lids are suprisingly low in cost. They are presently available
in size 11% "x7% " (to fit Econo-Cages #22—Fiberglas, #23—Tyril clear
plastic, #24—linear polyethylene, and #25—polypropylene) and in size
19"x10% ” (to fit Econo-Cage # 32—Fiberglas).
Single piece lid # 32D with built-in
trough feeder, is shown here with cage #32

(19”x1014”x5v4" deep). The cage is Fiberglas
and can be autoclaved.

The new style #22D lid
is shown here with the new
cage #25, the low cost

polypropylene unit.

PATENT PEI

NEW, LOW COST CLEAR CAGES

We are proud to announce the addition of a high quality, clear plastic cage
to the Econo-Cage line. This unit, Econo-Cage #23: 11% "x7% "x5" deep, is
designed to answer the needs of researchers who require constant or immediate
visual access and whose budgets require economy.

also, POLYPROPYLENE & LINEAR POLYETHYLENE CAGES

In addition to the complete line of superior quality Fiberglas Econo-szges,
we now offer a new group of lower price cages of polypropylene and linear
polyethylene.

O] WRITE : Econo-Cage Division, Box #3
e

C
e MARYLAND PLASTICS, INC.

n
-[C|a

g Federaisburg, Maryland
|
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June

1-3. Instrumental Methods of Analysis,
annual symp., Montreal, Quebec, Canada.
(W. H. Kushnick, Instrument Soc. of
America, 313 Sixth Ave., Pittsburgh 22)

1-5. Irrigation and Drainage, 4th intern.
cong., Madrid, Spain. (D. Diaz-Ambrona,
Comité Nacional Espanol de la Comision
International de Riegos y Drenajes, Minis-
terio De Obras Publicas, Agustin De.
Bethencourt 4, Madrid)

2-4. American Assoc. of Bioanalysts and
California Assoc. of Clinical Laboratories,
annual, San Francisco, Calif. (Mrs. M. K.
Higgins, 75 Buena Vista Ave., San Fran-
cisco 17, Calif.)

2—4. Drugs Affecting Lipid Metabolism,
intern. symp., Milan, Italy. (S. Garattini,
c/o Institute of Pharmacology, Via del
Sarto 21, Milan, Italy)

3-8. Pan American Medical Women’s
Alliance, 7th cong., San Juan, Puerto Rico.
(Mrs. S. D. Rosekrans, 504 Newett St.,
Nullsville, Wis.)

5-8. Special Libraries Assoc., S1st an-
nual, Cleveland, Ohio. (B. M. Woods, SLA,
31 E. 10 St., New York 3)

5-9. American Soc. of Mechanical En-
gineers, summer annual and aviation conf.,
Dallas, Tex. (L. S. Dennegar, ASME, 29
W. 39 St., New York 18)

5-9. World Power Conf., Madrid, Spain.
(D. 1. Pérez, Pozualo, Spanish National

NOTHING IS

CHANGED BUT
THE NAME

ERIE SCIENTIFIC
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MICROSCOPE SLIDES
and COVER GLASSES

formerly (FLASCO

For over 20 years Erie Scientific has manufac-
tured the precleaned microscope slides and cover
glasses marketed under the name “Glasco”. Now
as Glasco’s services as a distribution organiza-
tion come to an end, these same fine products,
identical in every respect, will be sold under
the name, ESCO. Write for brochure No. 6.

BUFFALO 10, N.Y.

Committee, General Pardinas, 55, Madrid,
Spain)

5-10. National Conf. on Social Welfare,
annual, Atlantic City, N.J. (Natl. Conf.
on Social Welfare, 22 West Gay St.,
Columbus 15, Ohio)

5—-14. XXV Cold Spring Harbor Symp.
on Quantitative Biology, Cold Spring Har-
bor, N.Y. (A. Chovnick, Biological Lab-
oratory, Long Island Biological Assoc.,
Cold Spring Harbor)

6-10. International Conf. on Live Polio-
virus Vaccines, Washington, D.C. (Secre-
tariat, Pan American Health Organiza-
tion/World Health Organization, 1501
New Hampshire Ave., NW, Washington
6, D.C.)

7-11. Microwave Tubes, intern. cong.,
Munich, Germany. (Nachrichtentechnische
Gesellschaft im VDE (NTG), Frankfurt-
am-Main, Osthafenplatz 6, Germany)

7-13. Dosimetry in Health Physics,
symp., Vienna, Austria. (International
Atomic Energy Agency, 11 Kirntner Ring,
Vienna 1, Austria)

7—-15. Partial Differential Equations and
Continuum Mechanics, intern. conf., Madi-
son, Wis. (R. E. Langer, Mathematics Re-
search Center, U.S. Army, Univ. of Wis-
consin, Madison 6)

8-9. Selenium in Nutrition, conf., Ithaca,
N.Y. (K. C. Beeson, U.S. Plant, Soil, and
Nutrition Laboratory, Ithaca, N.Y.)

8-10. Canadian Federation of Biological
Societies (Canadian Physiological Soc.,
Pharmacological Soc. of Canada, Canadian
Assoc. of Anatomists, Canadian Biochemi-
cal Soc.), 3rd annual, Winnipeg, Manitoba.
(E. H. Bensley, Montreal General Hospital,
1650 Cedar Ave., Montreal 25, P.Q.)

8—11. National Soc. of Professional En-

gineers, annual, Boston, Mass. (P. H.
Robbins, NSPE, 2029 K St.,, NW, Wash-
ington 6)

8—12. American College of Chest Phy-
sicians, Miami Beach, Fla. (M. Kornfeld,
112 E. Chestnut St., Chicago 11, Ill.)

9-10. American Geriatrics Soc., Miami
Beach, Fla. (R. J. Kraemer, 2907 Post Rd.,
Warwick, R.I1.)

9-11. Acoustical Soc. of America, Provi-
dence, R.I. (W. Waterfall, ASA, 335 E. 45
St., New York 17)

9-711. Endocrine Soc., Miami Beach,
Fla. (H. H. Turner, 1200 N. Walker, Okla-
homa City 3, Okla.)

9-11. National Speleological Soc., an-
nual, Carlsbad, N.M. (G. W. Moore, U.S.
Geological Survey, Menlo Park, Calif.)

9-12. American Medical Women’s
Assoc., Miami Beach, Fla. (Mrs. L. T.
Majally, 1790 Broadway, New York 19,
N.Y.)

9-12. American Rheumatism Assoc., an-
nual, Hollywood-by-the-Sea, Fla. (F. E.
Demartini, Presbyterian Hospital, 622 W.
168 St., New York 32)

9-12. American Therapeutic Soc., Miami
Beach, Fla. (O. B. Hunter, Jr., 915 19 St,,
NW, Washington 6)

10-12. American College of Angiology,
Miami Beach, Fla. (A. Halpern, 11 Hamp-
ton Court, Great Neck, N.Y.)

10-12. American  Electroencephalo-
graphic Soc., Boston, Mass. (G. A. Ulett,
1420 Gratten St., St. Louis 4, Mo.)

10-12. Society for Biological Psychiatry,
Miami Beach, Fla. (G. N. Thompson, 2010
Wilshire Blvd., Los Angeles 57, Calif.)

11. American Acad. of Tuberculosis
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Fast becoming a classic
in its field . . .

5540, <, | ETHODIN

by Francis P. Shepard
287 pages $5.00

e

“Scientists active in marine research will for preparation of
enjoy the pungent restatement of problems

and will appreciate Shepard’s treatment, G AM M A GLOB“LIN
based on long familiarity with marine science ’

. . . Students should read this book carefully

for here, in one volume, are many of the —————
ideas of one of the pioneers and leaders in
the field.”—Science Available from

Special Chemicals Dept.
The Johns Hopkins Press
Baltimore Ig,pMa,y,and WINTHROP LABORATORIES

1450 Broadway, New York 18, N.Y.

ERSATILITY

unequalled
for

o

{ _. " Farrand -~

Versatile instrument for photo-fluorometric assay, identifica- inating than obtained through colorimetric or spectrophoto-
tion and analysis of chemical constituents in the Ultraviolet,  metric methods. Can be used for micro or macro volumes.
Visible and Infrared. Measurements are much more discrim-  Models for manual, oscilloscope or chart recording available,

FARRAND OPTICAL CO, INC.

Technical data available on request

specify Bulletin No. 820S

BRONX BLVD. AND EAST 238th STREET e NEW YORK 70, N. Y.

Engineering, Research, Development, Design and Manufacture of Precision Optics, Electronic and Scientific Instruments
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TOMORROW?’S
MEDICINE

Today’s advanced thinking — to-
morrow’s practice concepts

°
ATTENUATED INFECTION:

The Germ Theory in Contemporary Per-
spective—Simon

A new work which examines the germ theory
of infectious disease in the light of current
information, and prop the pt that
in nature, peaceful coexistence between host
and parasite organisms is the rule rather
than the exception.
333 Text Pages, 15 Illustrations.
NEW, 1960. $0.00.

LIPIDS AND THE STEROID HOR-
MONES IN CLINICAL MEDICINE

Sunderman & Sunderman, Editors

The edited pr dings of a S spon-
sored by the Associaton of Clinical Scientists,
Washington, D.C., October, 1959. Includes a
treatise on fundamental chemistry, method-
ology, clinical applications of the serum lipids
and lipoproteins, and the steroid hormones
of clinical importance, with full descriptions
of analytical methods.

In Preparation.

Order from vour book store, or from the pub-
lisher.

J. B. LIPPINCOTT COMPANY
East Washington Sq Philadelphia 5, Pa.

METAL-BINDING IN MEDICINE
Seven, Editor

A smdy based on reports presented at a

.d b u | Mad: i
College and Hosputal Phnladelphna A com-
prehensive survey of metal binding in medi-
cine and the work of leading clinicians and
researchers from all parts of the United
States.

460 Pages, 130 lllustrations. New 1960. $13.75.

STRESS AND CELLULAR FUNCTION
Laborit et al.

Dr. Laborit, originator of the “lytic cocktail,”
and his colleagues present a unified approach
to the problems of injury and resuscitation
applying an essentially pharmacologic type
of therapy to the various medical specialties.

255 Pages, 61 lllustrations. 1959. $7.50.

MOLECLUES AND MENTAL HEALTH
Gibbs, Editor

The outgrowth of two conferences of the
BRAIN RESEARCH FOUNDATION at which
prominent authorities discussed the important
potential applications of the latest informa-
tion on the chemistry of the brain.

189 Pages, lllustrated. 1959. $4.75.

NEW ADVANCE IN
BLOOD PRESSURE
MEASUREMENT

CONTINUOUS
SYSTOLIC
MONITOR

® Accurate continuous measurement
of blood pressure

® No arterial puncture — adult,
pediatric and animal applica-
tion

® Measures response to emotional
and external stimuli

® Manometer pressure gauge plus
connection for auxiliary recorder

Now in use in pharmacology labora-

tories, psychological and pediatric re-

search, operating and recovery rooms.
erto for Brochure CSM-5 or

Demonstration. Representatives
throughout U.S. and Canada.

BIOPHYSICAL
W ELECTRONICS
MEW HOPE. PA
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CUSTOM BUILT LIGHT SOURCES

from

ARISTO

¢ Aristo sources can be built to any size, shape
and color to your specifications.

L4 EmtflENCY: High—80 to 120 Lumens per
wal

¢ TUBE TEMPERATURE—Co0l—100-120°F
¢ Long Life—Simple installation

® An Aristo custom source be the simple
solution to that tough Illu-lnaﬂon problem

Another Aristo Product:
MIC-O-LITE for
Shadowless Ilumination in

© Inspection © Investigation * Research
Mic-o-Lite is a.cold light source designed espe-
cially to produce ‘shadowl nation on

small objects, parts or s clmens lt is an ideal
source for visual i on under magnification,
but is .primarily des dgned for low power micro-
ic inspection and photography in the indus-
af, scientific and research fields.

For further information contact:

ARISTO GRID LAMP PRODUCTS INC.
65 Harbor Rd., Port Washington No., LI, N.Y.

Physicians, Miami Beach, Fla. (G. P.
Bailey, P.O. Box 7011, Denver 6, Colo.)

11-12. American Diabetes Assoc., Miami
Beach, Fla. (J. R. Connelly, 1 E. 45 St.,
New York 17)

11-16. American Soc. of X-ray Tech-
nicians, Cincinnati, Ohio. (G. J. Eilert, 16
Fourteenth St., Fond du Lac, Wis.)

12. Society for Vascular Surgery, Miami
Beach, Fla. (G. H. Yeager, 314 Medical
Arts Bldg., Baltimore 1, Md.)

12-15. American Soc. of Agricultural
Engineers, Columbus, Ohio. (J. L. Butt,
P.O. Box 229, St. Joseph, Mich.)

12—-16. American Nuclear Soc., 6th an-
nual, Chicago, Ill. (O. Du Temple, ANS,
c/o John Crerar Library, 86 E. Randolph
St., Chicago 1)

12-16. Cancer Research, 4th Canadian
conf., Honey Harbour Ontario, Canada.
(R. L. Noble, Collip Research Laboratory,
Univ. of Western Ontario, London, On-
tario, Canada)

12-17. Association for Research in
Ophthalmology, Miami Beach, Fla. (L. V.
Johnson, 10515 Carnegie Ave., Cleveland)

13-14. Technical Writing Improvement
Soc., 5th Southern Calif. Industrial Writ-
ing Inst., Los Angeles, Calif. (J. L. Kent,
TWIS, P.O. Box 5453, Pasadena, Calif.)

13-15. American Neurological Assoc.,
Boston, Mass. (M. D. Yohr, 710 W. 168
St., New York 32)

13-15. American Soc. of Heating, Re-
frigerating and Air-Conditioning Engi-
neers, 67th annual, Vancouver, B.C. (E. R.
Searles, ASHRAE Journal, 234 Fifth Ave.,
New York 1)

13-15. International Powder Metallurgy
Conf., New York, N.Y. (K. H. Roll, Metal
Powder Industries Federation, 60 E. 42 St.,
New York 17)

13-15. Microscopy, natl. symp., Chi-
cago, Ill. (Walter C. McCrone Associates,
501 E. 32 St., Chicago 16)

13-15. Society for Investigative Derma-
tology, 21st annual, Miami Beach, Fla. (H.
Beerman, SID, 255 S. 17 St., Philadelphia
3, Pa.)

13-17. American Medical Assoc., Miami
Beach, Fla. (F. J. L. Blasingame, 535 N.
Dearborn St., Chicago 10, Ill.)

13-17. Canadian Medical Assoc., 93rd
annual, Banff, Alberta. (CMA, 244 George
St., Toronto, Canada)

13-17. International Conf. of Physio-
Pathology of Animal Reproduction and
Atrtificial Insemination, Amsterdam, Neth-
erlands. (J. Edward, Milk Marketing
Board, Thames, Surrey, England)

13-17. International Cong. of Clinical
Pathology, Madrid, Spain. (J. A. Garrido,
Sandoval 7, Madrid)

13-17. Molecular Structure and Spec-
troscopy, symp., Columbus, Ohio. (R. A
Oetjen, Dept. of Physics and Astronomy,
Ohio State Univ., Columbus 10)

13-18. AAAS Pacific Div., Eugene, Ore.
(R. C. Miller, California Acad. of Sciences,
Golden Gate Park, San Francisco 18)

13-2 Sept. Gordon Research Confs.,
Meriden and New London, N.H. (W. G.
Parks, Univ. of Rhode Island, Kingston)

14-16. American Meteorological Soc.,
Eugene, Ore. (K. C. Spengler, AMS, 45
Beacon St., Boston 8, Mass.)

15-17. American Physical Soc., Mont-
real, Quebec, Canada. (K. Darrow, APS,
Columbia Univ., 116 St. and Broadway,

New York, N.Y.)
SCIENCE, VOL. 131



15-17. Mechanisms of Peroxide Reac-
tions, conf., Providence, RI. (J. O.
Edwards, Metcalf Research Laboratory,
Brown Univ., Providence 12)

15-24. International Union: for Conser-
vation of Nature and Natural Resources,
Warsaw and Cracow, Poland. (H. J. Cool-
idge, National Research Council, Wash-
ington 25, D.C.)

15-25. Large Electric Systems, intern.
conf., Paris, France. (British National
Committee, Thorncroft Manor, Dorking
Rd., Leatherhead, Surrey, England)

15-29. Nuclear Congress and Exhibition
on Electronics and Atomic Energy, 7th
intern., Rome, Italy. (Secretariat, Rassegna
Elettronica, Nucleare € della Cinemato-
grafia, Via della Scrofa' 14, Rome, Italy)

16-18. American Scientific Glassblowers
Soc., 5th annual conf., Pittsburgh, Pa. (W.
E. Barr, Gulf Research & Development
Co., P.O. Box 2038, Pittsburgh 30)

16-18. Growth; Molecule, Cell, and
Organism, intern. symp., Lafayette, Ind.
(M. X. Zarrow, Dept. of Biological Sci-
ences, Purdue Univ., Lafayette, Ind.)

17-19. American Soc. of Icthyologists -

and Herpetologists, Chicago, Ill. (R.
Conant, Philadelphia Zoological Garden,
34 St. and Girard Ave., Philadelphia 4)

19-22. American Inst. of Chemical En-
gineers, Mexico City, Mexico. (F. J. Van
Antwerpen, AICE, 25 W. 45 St., New
York 36)

_19-22. American Soc. of Mammal-
ogists, annual, Tacoma, Wash. (B. P.
Glass, Dept. of Zoology, Oklahoma State
Univ., Stillwater)

19-24. American Soc. of Medical Tech-
nologists, Atlantic City, N.J. (Miss M. C.
Wethington, 4221 Ann St, Saginaw 3,
Mich.) .

19-25. American Library Assoc., Mont-
real, Canada. (D. H. Clift, ALA, 50 E.
Huron St., Chicago 11, I11.)

19-25. American Soc. of Civil Engi-
.-neers, Reno, Nevada. (W. H. Wisely, 33 W.
-39 St., New York 18)

20-22. Society for the Study of Develop-
ment and Growth, 19th symp., Waltham,

Mass. (L. Jaffe, Biology Dept., Brandeis
" Univ., Waltham 54)

20-23. Society for Applied Spectroscopy,
11th annual symp., Chicago, Ill. (H. Wil-
son, Continental Can Co., Inc., 7622 So.
Racine Ave., Chicago 20)

20-24. American Soc. for Engineering
Education, Lafayette, Ind. (W. L. Collins,
Univ. of Illinois, Urbana, Il1.)

20-24. International Acad. of Pathology,
London, England. (G. J. Cunningham,
Royal College of Surgeons of England,
London, W.C.2, England) )

20-24. National Inventions Exhibition
and Creativity Conf. (Cleveland Engineer-
ing Soc.), Clevéland, Ohio. (Cleveland En-
gineering Soc., 3100 Chester Ave., Cleve-
land 14) v

20-26. Congress on Nuclear Energy,
Rome, Italy, (Comitato Nazionale per le
Richerche Nucleari, Via Belisario 15,
Rome, Italy)

20-1. Air Force Missile Development
Center and Univ. of New Mexico, series of
seminars, Cloudcroft, N.M. (J. R. Foote,
P.O. Box 1053, Holloman AFB, N.M.)

22-24. Standards and Electronic Meas-
‘urements, conf.,, Boulder, Colo. (J. F.
Brockman, National Bureau of Standards,
Boulder) : :
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for the

Here is a quiet operating,
modern Hiltch-type agitator,
robustly constructed, that emul-
sifies, homogenizes, or stirs
simply by adjusting speed.
Positioned by the flask and joint,
it fits all flasks by means of 5 shaft
extensions. Water cooling may
be applied to operate at high
flask temperatures. A Teflon®
covered 34/45 joint with an
O-Ring ASCO Seal assures
vacuum tight operation to

10-% mm Hg.

FEATURES:
* Fits all fiasks, 500-12000 m.l.

® Universal application—
high or low viscosity fluids
Electronic speed control—
smooth speed regulator,
0-2500 r.p.m.

Operates at temperatures
above 100° C

O-Ring seal eliminates use

of greases thereby

avoiding contamination

Oil sealed shaft and seal
Stirrers available type 316 5.5.
or Teflon® coated

Adapters available for

larger joint sizes

ARTHUR F. SMITH,
811 ALEXANDER STREET
ROCHESTER 4, NEW YORK

now. .. for the first time...
an inexpensive stirrer
that is ENGINEERED

laboratory!

ASco
ALL-PURPOSE
STIRRER |}

send
your
order
in now/!

$18900

INC.
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22-25. Society of Nuclear Medicine,
Estes Park, Colo. (T. P. Sears, V.A. Hos-
pital, Denver 20, Colo.)

25-5. First Intern. Cong. on Automatic
Control, Moscow, U.S.S.R. (R. Olden-
burger, Mechanical Engineering Dept.,
Purdue Univ., Lafayette, Ind.)

26-1. American Physical Therapy
Assoc., Pittsburgh, Pa. (Miss J. Bailey, 157
N. 79 St., Milwaukee 13, Wis.)

26-1. American Soc. for Testing Ma-
terials, Atlantic City, N.J. (R. J. Painter,
1916 Race St., Philadelphia 3, Pa.)

26—1. Mass Spectrometry, 8th annual,
Atlantic City, N.J. (V. H. Dibeler, National
Bureau of Standards, Washington 25)

26-1. National Education Assoc., Los
Angeles, Calif. (W. G. Carr, 1201 16 St.,
NW, Washington 6)

26-2. American Physical Therapy
Assoc., Pittsburgh, Pa. (Miss L. Blair, 1790
Broadway, New York 19)

27-29. Military Electronics, 4th natl.
conv., Washington, D.C. (C. M. Crenshaw,
Dept. of Army, Office of the Chief Signal
Officer, R. & D. Division, SIGRD-2, Wash-
ington 25)

27-30. Institute of the Aeronautical Sci-
ences, Los Angeles, Calif. (R. R. Dexter,
IAS, 2 E. 64 St., New York 21)

27-30. National Assoc. of Power Engi-
neers, annual conv., San Francisco, Calif.
(E. J. Schuetz, NAPE, 176 W. Adams St.,
Chicago 3, IlIl.)

27-1. International Assoc. for Bridge
and Structural Engineering, 6th cong.,
Stockholm, Sweden. (P. Lardy, IABSE,
Ecole Polytechnique Fédérale, Zurich,
Switzerland)

New Products

The information reported here is obtained from
manufacturers and from other sources considered
to be reliable. Neither Science nor the writer as-
sumes responsibility for the accuracy of the in-
formation. A coupon for use in making inquiries
concerning the items listed is included in the post
card insert. Circle the department number of the
items in which you are interested on this coupon.

® IMPEDANCE TESTER measures im-
pedance, inductance, capacitance, phase
shift, and related parameters. Measure-
ments can be made at operating voltage
and frequency. Frequency range is 30
to 20,000 cy/sec, and impedance range
is 1 to 99,999 ohm. Circuit design per-
mits high current to be imposed on test
components, and direct current of 1
amp or higher can be superimposed on
the a-c signal. Accuracy is said to be
+1 percent. (Western Electronic
Products Co., Dept. Sci470, 655 Col-
man St., Altadena, Calif.)

® TAPE-TENSION GAGE is designed to
measure magnetic-tape tension on the
supply-reel side as well as on the take-
up-reel side of the manufacturer’s re-
corder systems. Tape widths up to 1
in. are accommodated. Tension range
is 2 to 40 oz and static calibration
accuracy is said to be =0.5 oz. (Con-
solidated Electrodynamics Corp., Dept.
Sci483, 360 Sierra Madre Villa, Pasa-
dena, Calif.)

Turns
Apparatus
On or Off

SET IT!
FORGET IT!
AS SIMPLE

AS THAT!

tory, industrial and office equipment.

and forget it—it’s as simple as that.

RANGE up to 20 hours.
and fractions thereof.

OPERATES on 105-120 volts A.C. 60 cycle.

RATED load 15 amps at 110 volts (1650
watts).

Calibrated in hours
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STANDARD “TWO-TIMER”

The "TWO-TIMER" is a rugged, versatile 20-hour timing device with a high rating
(1650 watis]) for general use as an automatic time control attachment for labora-

SIMPLE TO USE

You just plug the Two-Timer’’ into a 60-cycle 110 volt line outlet, then if you wish to have
a device turned off at a certain time, plug it into the black socket on the "Two-Timer’’ or if
you want it turned on, plug into the white socket.

A multiple socket adapter may be used if you wish more than one device turned on or off at
the same time. The dial face is calibrated in hours—set the "“Two-Timer’’ knob at the number
of hours (or fraction thereof) you wish to operate (turn on or turn off) your equipment. Set it

SPECIFICATIONS

CAT. NO. S46400.

XN STANDARD SCIENTIFIC

SW &W/’Z. NEW YORK 3, N.

POWERED by Bristol “Circle B’ synchronous
timing motor.
SUPPLIED in «a
case 2" X 2"
GUARANTEED for one year.

.EACH $14.75

rugged hammertone steel
X 47,

LABORATOR
APPARATUS

REAGENTS

808 BROADWAY AND
| CHEMICALS

® TEMPERATURE CONTROLLER is a
multichannel instrument available in
models for proportioning and on-off
control with up to five control points
on a single power supply chassis.
Sensing elements of the resistance-wire
or thermistor type are used. With addi-
tion of an anticipating section, control
capability is said to be +0.25°F with
the proportional = instruments and
+0.5°F with the on-off unit. (Elec-
tronic Processes Corporation of Cali-
fornia, Dept. Sci485, 436 Bryant St.,
San Francisco 7, Calif.)

® PAPER-TAPE-TO-MAGNETIC-TAPE CON-
VERTER makes possible direct conversion
of paper tape to IBM 650 and 704 mag-
netic tape at 300 characters per second.
The converter automatically generates
the required magnetic tape format struc-
ture—longitudinal parity bits, record
and file spaces, and end of file marks—
without special tape codes. Facilities
are included for paper-tape parity
checks and format checking. (Gilliland-
NRI, Dept. Sci478, 3124 E. 14 St.,
Oakland 1, Calif.)

® RECORDING SYSTEM reads computer
magnetic tapes and displays the cor-
responding characters on the face of a
cathode-ray tube. A special camera
continuously photographs the face of
the tube to record a complete page on
microfilm. Recording speed is 16,500
characters per second. Two frames per
second are photographed with as many
as 66 lines of 130 characters appearing
as a page. A roll of 1000 ft of 16-mm
film is said to be capable of recording
the decoded information from more
than 35 reels of 2400 ft of magnetic
tape. (Recordak Corp., Dept. Sci474,
343 State St., Rochester, N.Y.)

® OPTICAL DENTAL MONITOR is a closed-
circuit television system that projects
an image of the patient’s teeth on a
television screen. The probe used in the
mouth is attached to a flexible optical
fiber bundle of % in. outside diameter.
Length of the cable is 3 ft, and per-
centage transmission is 20. The over-all
magnification provided by the system is
32. Incident light intensity in the mouth
is approximately 15 ft-ca. (Avco Cor-
poration, Dept. Sci479, 201 Lowell St.,
Wilmington, Mass.)

® DIGITAL RECORDING SYSTEM may be
used for recording of data represented
by electrical signals in the 0- to 10-mv
range. The system will select sequen-
tially up to 200 inputs and record each
variable with three-digit point identi-
fication via a tape punch. Data are
recorded in eight-channel codes suitable
for conversion to punched cards. Cycle
time per data point is 1 sec; maximum
recording-cycle time is 15 min. Sys-
tem accuracy is said to be = 0.5 percent
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RIGGLE
Photoaloctric
DROP
COUNTER

designed by Grant C. Riggle
f National Institutes of Health

ble to commercial fraction collectors with-
ification.
diameter target area assures ‘‘no-miss’

djustment eliminated since no lens system
blanking time as short as 0.5 milli-

ons produce no spurious counts.
ably in refrigeration rooms.
s

828 Evarts St. N.E.

NﬁleNA NST.B.U.M[NT LABUR.E.TOIBI_.[S: " Washington, D. C.

A

w
england I
nuclear

CMM-22
DI-GLUTAMIC-1-C** ACID

$40 per 100 microcuries

CATALOG ON REQUEST

new england

corp.

575 ALBEANY STREET BOSTOM 18, MASS Liberty 2 5964

DESTAINING UNIT

EC480 DESTAINING UNIT FOR VERTICAL GEL ELECTROPHORESIS

SEND FOR FURTHER INFORMATION AND DETAILED SPECIFICATIONS

E-C APPARATUS COMPANY

NEW VERTICAL GEL ELECTROPHORESIS

EC470 VERTICAL GEL ELECTROPHORESIS APPARATUS,
WATER-COOLED PRESSURE PLATES

538 WALNUT LANE
SWARTHMORE, PENNA.

22 APRIL 1960

1255



of full scale. Data are also displayed
digitally and recorded on a strip chart.
(Datex Corp., Dept. Sci466, 1307 So.
Myrtle Ave., Monrovia, Calif.)

® RECORDER carries a paper chart 30
by 20 cm on a flat bed that is driven
past the pen carriage. Linear or
logarithmic recording can be selected
by switch; linear range is 0 to 10 mv,
logarithmic range O to 200 mv. Full-
scale response time is normally 0.7 sec.
The chart is driven by a synchronous
motor. (Unicam Instruments, Ltd.,
Dept. Sci502, Cambridge, England)

® ELECTROMICROMETER is designed to
measure displacement in the microinch
range in extreme temperature and radi-
ation environments. A variable-perme-
ance transducer forming half of an
inductive bridge is located at the meas-
urement point. Inductive balance is
varied by translation of a radiation-
resistant slug attached to the test speci-
men. An identical transducer located
externally, the other half of the bridge,
is driven to null balance by a servo-
system. The mechanical motion of the
balancing slug is coupled to a digital
indicator. Transducer temperature sen-

BOTH POTASSIUM & SODIUM DETERMINATIONS
IN A SINGLE SOLUTION SAMPLING

Write today for Bulletin F701
with . full technical informa-
tion on B/A’s NEW Flame
Photometer Model KY, to:
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ra® Baird-Aromic, Inc.
33 UNIVERSITY RD.,
CAMBRIDGE 38, MASS.

sitivity is 0.003 percent per degree at
1000°F. Accuracy of the system is
said to be 0.1 percent. (Technical
Industries Corp., Dept. Sci467, 389 N.
Fair Oaks Ave., Pasadena, Calif.)

® NEUTRON DETECTOR  MULTIPLIER
PHOTOTUBE is a 2-in. diameter, high-
gain, ten-stage, end-window tube that
can be used with standard multiplier-
phototube circuitry. The neutron-sen-
sitive coating, especially sensitive to
thermal neutrons, is deposited on the
inside surface of the tube window. A
standard S-11 cathode is deposited, in
turn, over the neutron-sensitive coating.
Alpha particles and negative ions ejected
upon neutron capture cause secondary
electron emission from the cathode.
(Allen B. DuMont Laboratories, Inc.
Dept. Sci465, 750 Bloomfield Ave.,
Clifton, N.J.)

® VISCOSIMETER is a recording, paddle-
type instrument said to be completely
linear. The instrument is available with
15 paddle designs for a variety of fluids.
Paddles and sample containers are dis-
posable. A stepless, variable-speed drive
provides rotation rates from 20 to 200
rev/min. Tension-spring cartridges from
125 to 2000 cm gm are interchangeable.
(C. W. Brabender Instruments Inc.,
Dept. Sci472, South Hackensack, N.J.)

® ELECTRON-BEAM MACHINING permits
holes and figures to be cut into such
materials as tungsten, diamond, and
Carboloy, as well as more common
materials. Width of cut may be as small
as 40 u, with tolerance =5 u. Dimen-
sions of holes are programed into the
machine. Machining is accomplished
by a beam of electrons accelerated by
25,000 to 110,000 volts. Heat-affected
zone is said to extend only a few mi-
crons. (L. R. Industries Inc., Dept.
Sci481, 50 MacQuesten Parkway South,
Mount Vernon, N.Y.)

¥ GLASS CAPILLARY COILS up to 300 ft
long are being produced for use in gas
chromatography. The coils are treated
to resist abrasion and are heavy walled
for mechanical strength. The outside
diameter of the tubing is 1/16 in., the
inside diameter can be either 0.01 or
0.02 in. Inside diameter of the coils is
either 2 or 3 in. Lengths are 100, 200,
or 300 ft. According to the manufac-
turer, the tubing will not deteriorate at
temperatures up to 510°C. (Corning
Glass Works, Dept. Sci514, ‘Corning,
N.Y.)

B AUTOMATIC SAMPLER transfers sam-
ples automatically to and from the
measurement cell of a spectrophotometer,
polarimeter, refractometer, or other
analytical instrument, or collects sam-
ples from a source such as a sample
line or fractionator. Up to 144 samples
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may be collected in test tubes held on 1

three removable racks. The samples
are protected by ball caps that are re-
moved and replaced when samples are
withdrawn or collected. Samples are
transferred in sequence from test tubes
to an instrument cell and each sample
is returned to its original test tube after
measurement. (Applied Physics Corp.,
Dept. Sci491, 2724 S. Peck Rd., Mon-
rovia, Calif.)

= FOUR-PI COUNTER uses two hemis-
pherical chambers with loop center-wire
assemblies. Separate transistorized am-
plifier discriminators are provided for
each hemisphere. An input selector
permits choice of signal from either
hemisphere, from both hemispheres
simultaneously, or from a coincidence
circuit counting simultaneous  pulses
only. Gas-flow control and leakproof,
shatterproof bubbler are built in. Three
inches of iron shielding are provided.
Accuracy of %=0.1 percent is claimed.
(Nuclear Measurements Corp., Dept.
Sci489, 2460 N. Arlington Ave., Indi-
anapolis 18, Ind.)

® TEMPERATURE PROGRAMER is designed
to provide linearly increasing tempera-
ture of heating equipment to maintain
constant temperature. Thirteen linear
heating rates range from 0.8° to
44.3°C/min over the temperature range
0° to 500°C. A limit mechanism can
be preset to any upper temperature de-
sired. The unit is adaptable to other
temperature ranges to 1600°C. (F & M
Scientific Corp., Dept. Sci486, 1202
Arnold Ave., New Castle, Del.)

® X-Y RECORDER operates directly from
a transducer, eliminating the need for
an extra a-c converter. Accuracy is
said to be better than ==0.2 percent on
d-c ranges. Input range is 7.5 mv to
150 volts on the x-axis and 5 mv to
100 volts on the y-axis. A built-in
x-axis time base provides five steps from
7.5 to 750 sec. Pen speed is 20 in./sec
for each axis. Accessories include a
pull-through, tear-off, roll-chart trans-
port. (F. L. Moseley Co., Dept. Sci488,
409 N. Fair Oaks Ave., Pasadena,
Calif.)

® PULSE-HEIGHT ANALYZER provides 256
analyzer channels with choice of 128-
.or 256-point analysis. The ferrite-core
memory of the instrument stores up to
100,000 counts per channel. Integral
linearity is said to be better than 0.5
percent of full scale and differential
linearity better than 2 percent over the
top 97 percent of range. Dead time in-
cludes 16 pusec storage time and ad-
dressing time of 0.5 usec per channel.
The analyzer accepts pulses with rise
times from 0.2 to 2.0 usec, directly
from the multiplier-phototube anode.
Analysis is terminated automatically
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Willipore

Revolution in the Laboratory

The Millipore filter disc held in the forceps above appears less than
extraordinary. Yet this porous, plastic membrane has sparked a
revolution — setting complete new standards of precision for many
analytical techniques. (

The success lies in the unique physical and chemical characteris-
tics of the MF’s® ten distinct porosity grades — ranging from
5 microns dewn to 10 millimicrons. Of greatest significance, per-
haps, is the quantitative retention of particles larger than the filter
pore size directly on its surface — where they may be readily ex-
amined, counted and tested in a single plane. .

Millipore filters are used throughout the world with Millipore
filter holders like those shown above:

1. For detecting contaminating particles in jet fuel, hydraulic
fluids and other pressurized liquids.

2. To analyze water and other liquids for bacteria of both
sanitary and clinical significance.

8. To monitor the dust level in “clean rooms” where delicate
gyroscopes, miniature bearings and other critical devices
are assembled. : y

4. When precise measurements of the radioactivity level on
water and similar fluids must be made.

For comprehensive information on Millipore filters, apparatus
and applications write for Brochure 160. Please in’dicatge your field
of interest so that more specific application information may be

FILTER CORPORATION
Dept. SC, BEDFORD, MASS.

The Standard of Precision in Microfiltration and Analysis
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ELECTRONIC
CONTROLLED

HELLER
LAB MIXER

PROVIDES:

o CONSTANT TORQUE

o VARIABLE DC SPEEDS
FROM AC LINES

¢ Thyratron tubes on the
Heller GT-21 controller sup-
ply demanded current by
converting power in stepless
variation to the direct cur-
rent motor. Assures con-
stant torque as mixes become
either viscous or fluid. Vari-
able, reversible motor has
direct and gear drive. Arma-
ture shaft speed, 0-5000 rpm.
Gear shaft 18:1 ratio.Chuck,
shafts, 3-step pulleyincluded.

Complete with

e 1O

attachments

Order from your Laboratory Supply Dealer or write—

GERALD K. HELLER CO.

1819 Industrial Road Las Vegas, Nevada

Here’s your guide to scintillation
grade fluors and plastic scintillators

For ten years Pilot Chemicals has been producing high quality
fluors and plastic scintillators.

Pilot fluors are the purest available, with maximum light output
and high melting point. Pilot plastic scintillators feature highest
light output and shortest decay time.

We'd like to send you our Bulletin 591.S, listing our complete
line of fluors and describing our plastic scintillators. (Only Pilot
makes both!) What’s more, we'll gladly send you a sample of
PPO, PBD, or POPOP on request for your own test purposes.

Just write

ip CHEMICALS, INC.,36 Pleasant St., Watertown 72, Mass.

VERSA{I/LE LABORATORY INSTRUMENTS

AUTOMATIC

EGG-PUNCH

e For Opening Embryo-
nated Eggs

e Open 60 Eggs Per Min-
ute

e Clean 1” Circular Frac-
ture

e One Hand Efficient Op-
eration

§ | l

- H
| _

" Write Dept. S-46 fo;‘indivi‘dual ‘bulletins or co:»jplete catalog

COMPACT MAGNETIC

'STIRRER
o Stir at Any Angle
o In Open or Closed Ves-
sels
e Under Vacuum or Pres-
. o-Sure-.- -
e With or without Hot-
plate

TRI-R INSTRUMENTS

Developers of Electronic and Mechanical Instruments for Scientific Research

144-13 JAMAICA AVENUE, JAMAICA 35, N.Y.
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HIGH SENSITIVITY
LOW COST

*325%

MODEL #22700
SERVO-GRAPHIC
FEATURES: RECORDER

,®* Pen travel 1 Second full scale RANGE:  0-10 MILLIVOLTS D.C.
Accuracy 99% or better 0-100 MILLIVOLTS D.C,
Photoeleciric Chopper for long life
Zener diode stabilized reference
voltage
Adjustable paper speeds.

Input suitable for high impedance

The Servo-Graphic Recorder is an
ideal laboratory instrument. Put it
to work and save a valuable fech-
e as nicion’s time. O.E.M. users invited.
Adjustable range control. )

Write for literature

C.H. STOELTING CO.

" 12" CHART SERVO RECORDERS
.MULTI-CHANNEL HIGH' FREQUENCY OSCILLOGRAPHS
- POLYGRAPHS ® KYMOGRAPHS. @ MANIPULATORS

424 NORTH HOMAN AVE., CHICAGO 24, ILL.
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after 1, 2, 4, 10, 20, 40, 100, 200,
or 400 min, corrected automatically
for dead-time effects. (Nuclear Data
Inc., Dept. Sci506, 145 N. Washing-
ton St., Wheaton, I11.)

® AIR PUMP is capable of producing
vacuum or clean dry air. Parts of the
pump are assembled with ground sur-
faces so that seals and gaskets are un-
necessary. No lubrication is used.
Models are available in capacities from
3.9 to 32.3 ft*/min. Intake filters and
pressure relief valves are available as
accessories. (Conde Milking Machine
Co., Dept. Sci487, Sherrill, N.Y.)

® TORQUE TESTER is a dead-weight beam
balance device for calibration of static
torque from 3 in.-oz to 150 ft-lb. The
24-in. beam, notched at 1-in. intervals,
is pivoted on ball bearings. The device
is designed for bench mounting. (Apco
Mossberg Co., Dept. Sci490, 1008
Lamb St., Attleboro, Mass.)

H RADIATION-PYROMETER SYSTEM meas-
ures temperature in ranges from 0° to
200°F up to 1100°F. In use, the
pyrometer is sighted on the surface to
be measured, and the output of its
thermocouple is transferred to a re-
cording instrument. The latter corrects
for ambient temperature and records
the corrected measurement. Adjust-
ment is provided for emissivity of the
surface being measured. (Bristol Co.,
Dept. Sci494, Waterbury 20, Conn.)

® ENVIRONMENTAL CHAMBERS are de-
signed to mount up to five units in a
19-in. rack providing preselected, in-
dividually controlled environments from
—100° to +500°F. Test drawers are
interchangeable, permitting rapid with-
drawal of devices under test from one
temperature extreme and insertion into
another for thermal-shock test. Test
volumes are 10 by 7 by 7 in. Tempera-
ture control accuracies of *£2°F and
*0.2°F are available. (Delta Design,
Inc., Dept. Sci510, 3163 Adams Ave.,
San Diego 16, Calif.)

® METERING PUMP for liquids or gases
combines a vertically disposed hypo-
dermic syringe with an electromagnetic
linear stepping motor. The motor ad-
vances one step for each contact clo-
sure. Step size is adjustable from 0:0033
to 0.050 in. Reset is accomplished by
manual relocation of the motor. The
motor will respond at rates up to 60
steps per second for the smaller step
sizes. An internal power source fur-
nishes half-wave 60 cy/sec sine wave
to advance the motor rapidly. A con-
tactor provides an output signal suit-
able for counting. (Davis Scientific In-
struments, Dept. Sci511, 12137 Can-
tura St., Studio City, Calif.)
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® FRAMING CAMERA is a portable instru-
ment that uses image-converter-tube
shutters with speed range 0.1 to 10
psec. A separate shutter tube and ob-
jective lens with independent form and
aperture adjustment are used for each
of four exposure channels. Four 50-mm
f/1.4 lenses are used. Each channel
has an independent delay adjustable
from 1 to 1000 upsec. Other shutter
speed ranges can be supplied. (Ab-
tronics, Inc., Dept. Sci498, 64 South P
St., Livermore, Calif.)

B COLOR METER permits control of
color of regular or irregular patterns
applied to a background of uniform
color and only slight curvature. The
sample, ranging from 5 to 11 in. in
diameter, is placed inside a dark cham-
ber and strongly illuminated. Reflected
light is passed through a selectable
green, amber, or blue filter, and through
an aperture with an adjustable stop, to
a photocell. The amplified photometric

signal is compared with reference
signals from comparison photocells.
(Gardner Laboratory, Inc., Dept.

Sci496, P.O. Box 5728, Bethesda 14,
Md.)

® pH ELECTROMETER uses a vibrating
capacitor followed by a four-stage am-
plifier, the gain of which is stabilized
by feedback. Full-scale, direct-reading
ranges of 0.1, 0.3, or 1.0 pH units can
be applied anywhere over a standard
calibrated range from 3 to 10 pH units
that can be extended to 0 to 14. Ac-
curacy is said to be *=0.002 pH when
the buffer solution used to standardize
the instrument is within 1 pH unit of
the test solution and at the same tem-
perature. Temperature compensation is
manually adjustable in steps of 0.5°C
from 15° to 40°C. (Milton Roy Co.,
Dept. Sci515, 1300 E. Mermaid Lane,
Philadelphia 18, Pa.)

® CLINICAL GAS CHROMATOGRAPH de-
termines carbon dioxide, oxygen, and
nitrogen in blood, serum, or respiratory
gases with = 1 percent reproducibility
for CO: in serum; = 1.5 percent for
blood gases; and = 0.2 percent for
respiratory gases. Total time for anal-
ysis is said to be 6 min. Sample size is
0.1 ml for blood or serum and 1 ml
for respiratory gases. Blood and serum
samples are treated in a reaction cham-
ber with reagent chemicals similar to
those used for Van Slyke analysis.
Gases produced are flushed by helium
gas. The reaction chamber holds enough
chemicals for six to eight blood or
serum samples. (Fisher Scientific Co.,
Dept. Sci507, 717 Forbes St., Pitts-
burgh 19, Pa.)

JosHUA STERN
National Bureau of Standards,
Washington, D.C.

It's Here!

Y/ /4
@- Jw ™
a trve Universal

Adapter for the
laboratory

s o ot an)

A precision-engineered
standard-taper cone of
high - melting  polypropyl-
ene — can be cut or
sawed to any shape
needed.

Cut a ‘“Poly-Cone” into
50-mm, segments and you
have 6 concentric bush-
ings, each capable of
bridging two adjacent §
joint sizes.

35/50 to 30/50 (accommodates 34/45 to 29/42)
30/50 to 25/50 (accommodates 29/42 to 24/40)
25/50 to 20/50 (accommodates 24/40 to 19/38)
20/50 to 15/50 (accommodates 19/38 to 14/35)
15/50 to 10/20 (accommodates 14/35 to 10/30)

10/20 to 5/20 (accommodates thermometers,
glass tubing, etc.)

ONLY $1.50 EACH IN DOZEN LOTS.

BURDICK.
& JACKSON
LABORATORIES

“1853- S. - HARVEY 'ST., MUSKEGON, MICHIGAN
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WILD* M-20

with incident light
attachment

One of the most important advances
in microscopy for research and
scientific exploration is now within
easy reach of the owner of a Wild
M-20.

Here, in a superbly Swiss crafted
instrument, capable of the finest
results in all types of microscopy,
is now added a new, first order
capability:

With Incident Light Attachment, the
M-20 permits observation and
photomicrography under bright and
dark field conditions, with polari-
zation and fluorescence. Optical
quality and handling convenience
are fully comparable to those found
in specially designed incident light
microscopes.

For full information about this most
versatile microscope...and its many
attachments, write for Booklet M-20.

*The FIRST name in Surveying Instru.
ments, Photogrammetric Equipment and
Microscopes.

WILD

HEERBRUGGHNINSTRUMENTS, INC.

Main at Covert Street ® Port Washington, New York
POrt Washington 7-4843

In Canada
Wild of Canada Ltd., 157 Maclaren St., Ottawa, Ontario
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Letters

Trajectory of Lunik III

Using available tracking data re-
leased by Tass, the General Electric
Company has computed the trajectory
of the Russian automatic interplanetary
station (AIS), otherwise known as
Lunik III, which obtained the first
pictures of the far side of the moon.

The results showed that the 7th
perigee passage of the vehicle occurred
on 21 January at 12.87 hours (universal
time) at a distance of 18,225 kilometers
from the earth’s center, and predicted
entry into the earth’s atmosphere on
8 March at 5.19 hours.

The U.S.S.R. had predicted 7th peri-
gee passage on 22 January at 9.03 hours
at a distance of 18,486 kilometers, and
final entry into the earth’s atmosphere
late in March. Subsequent corrections
to the initial conditions of the General
Electric program were made to permit
agreement with the 7th perigee time
predicted by the U.S.S.R.; computa-
tions made on this basis show little
change in the value for perigee dis-
tance. However, these computations
place entry into earth’s atmosphere in
April or later.

The calculations are obviously very
sensitive to initial conditions; this is due
primarily to a second close approach to
the moon (of about 50,000 kilometers),
on 24 January. Additional tracking or
sighting data are therefore needed to
confirm, or permit corrections to be
made in, the trajectory predictions if
a meaningful entry watch is to be es-
tablished. We would be pleased to re-
ceive such additional information and
would undertake to rerun the compu-
tations and to advise both Science and
others interested in the results.

J. E. MICHAELS
Space Sciences Laboratory,
General Electric Company,
Philadelphia, Pennsylvania

Evapotranspiration

It is surprising that no comments or
criticisms have appeared in reference to
the report by Holdridge [Science 130,
572 (4 Sept. 1959)] concerning a
“Simple method for determining poten-
tial evapotranspiration from temperature
data.”

The formula

Unit period
Potential . of e
ev:ipr;)g::s " =1 5893 | No. of units X
(in mm) of time in
1 yr

Comparative plant growth
mean temperature (°C)

is not consistent with Holdridge’s state-
ment that “the potential evapotrans-
piration at a given temperature de-
creases proportionately along the gradi-
ent of increasing precipitation from
arid to wet areas. . . .” It is difficult to
see a theoretical basis for the formula.

Work by Penman [Proc. Roy. Soc.
(London) A193, 120 (1948)], Thorn-
thwaite [Geograph. Rev. 38, 55 (1948)],
and Blaney-Criddle [“Water,” Year-
book Agr. (U.S. Dept. Agr.) (1955)]
indicate that such a formula, based on
temperature alone, is of doubtful valid-
ity. Ramage [Pacific Sci. 13, 1 (1959)]
found that both the Penman and Thorn- .
thwaite formulas gave values of poten-
tial evapotranspiration which were too
high during the wet summer months at
Hong Kong. Use of the Holdridge
formula on the Hong Kong data shows
the same tendency. In fact, values for
potential evapotranspiration for Hong
Kong for 1951-56 computed by the -
Holdridge formula are intermediate be-
tween those computed by the Penman
and the Thornthwaite equations, re-
spectively, and are considerably higher
than observed values for an evapotrans-
piration battery.

Potential evapotranspiration is de-
pendent upon a number of meteorlogi-
cal factors which fluctuate from day to
day and from season to season, so that
a formula based on temperature alone
will be valid only under very restricted
conditions of insulation, humidity, and
wind.

TERRELL L. NOFFSINGER
Land Study Bureau,
University of Hawaii, Honolulu

Regarding the comments of Noff-
singer, which I appreciate because they
offer me an opportunity to clarify cer-

- tain points in my report in Science, the

following discussion is submitted.
Noffsinger’s first paragraph looks con-
vincing only because he has misquoted
from my report, using in his letter “the
potential evapotranspiration at a given
temperature decreases. . . .” rather than,
as appeared in the article, “the potential
evapotranspiration rate at a given tem-
perature decreases. .’ Naturally,
potential  evapotranspiration is quite
distinct from the potential evapotrans-
piration rate, which is equal to the mean
potential evapotranspiration in milli-
meters per year divided by the mean
precipitation in millimeters per year.
As for his statements on temperature,
my formula uses the comparative plant
growth mean temperature, preferably
called “mean biotemperature,” which
discards temperatures below 0°C. The
mean biotemperature is derived by sum-
ming up the positive time-unit means
of temperature and dividing this total
by the number of time units in the
period. The workers cited, who found
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A Complete Line of Micro and Semi Micro SPATULAS

STAINLESS STEEL — PURE NICKEL

No longer is it necessary to improvise—MACALASTER weighing, or removing of precipitates. These micro and semi-
BICKNELL brings to you a spatula to meet your individ- micro spatulas are available in high grade stainless steel
ual application—whether it be mixing, chopping, scraping, or pure nickel to meet your most exacting requirements.

37320 MACALASTER BICKNELL PURE NICKEL SPATULAS
Dimensions, mm

Type Ends L W(ends) OFFICES AT
A One square—One rounded 100 x 3
B Both square—One bent 100 x 5 b
C One square—One rounded 125 x 3 243 Broadway
D One square—One rounded 125 x 5 Cambridge, Mass.
E One rounded, bent—One handle 130 x 6
F One rounded—One square 150 x 3 i
G One rounded—One square 150 x 5 North & Depot Sts.
H One shovel type—One rounded 130 x 4(1) Millville, N.J.
! One shovel type—One rounded 150 x 8(2)
J One rounded, bent—One ring handle 240 x 5 d
(1) Shovel is 4mm. wide by 2mm. deep—rounded spatula end is 7mm. 181 Henry Street
wide. New Haven, Conn.

(2& Shovel is 8mm. wide by 4mm. deep—rounded spatula end is 7mm.
wide.

[ ]
Fitzwilliam
37321 MACALASTER BICKNELL STAINLESS STEEl: SPA.TUI.AS New Hampshire
Dimensions, mm

Type Ends L W{ends) °

A One square—One taper 150 x 1 x 2

B One square—One knife 120 x 3 - Box 5, Eastwood Br.

C One square—One knife 150 x 3 Syracuse, N.Y.

D One rounded, bent—One knife 150 x 4 Y

E One rounded—One knife 180 x 4

F One rounded—One knife 200 x 4 3 E".d"“ Street

G One rounded—One ‘‘chopper”’ 200 x 4 Providence, R.I.

H One short, rounded—One round handle 140 x 2 °

! One spoon—One square 160 x 3

J One spoon—One square 210 x 3
MACALASTER BICKNELL COMPANY

il

1920 Our 40t year o/ .Sjem/ice fo ~.gciem:e 1960

e e S D e Rt~ S

AUTOMATIC
PUMP FOR
CONTINUOUS
INFUSION AND |
WITHDRAWAL , &

CATALOG NO. 600-950

The 600-950 is a double infusion-with- tubing. Thus the entire liquid system may be
drawal unit accomplishing automatic and con- kept sterile. Unit is furnished complete ex-
tinuous transfer of large quantities of liquids cept for syringes.
over extended periods of time. High accuracy
is produced by a synchronous motor and pre- SPECIFICATIONS
cision-cut lead screws. As all actions are auto- e 12 exact speeds over a 5000-1 range

matic, the pump will run continuously with- « 79 separate pumping and withdrawal rates
out maintenance. Limit stops reverse motor sep pumping a wa

direction and change valves. While one from 38.2 cc./min. to 0.0008 cc./min.
syringe is filling, the other is emptying. Valves * Reproducibility of +0.5%,

are solenoid-operated Hoffman-type clamps e Accepts standard Luer-Lok syringes

acting on the outside of plastic or rubber $650.00—f.0.b. Dover, Mass.

Data Sheet 900-Pumps and Catalog available on request

HARVARD APPARATUS CO.,INC. -+ Dover, Mass, US.A.

(a non-profit organization)
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Only 2234 in. high, 153 in. diam.,
tough, corrosion-resistant welded
aluminum construction cuts weight
to 19 lbs. Low conductivity neck
tube has 1% in. opening.

Compared to ordinary vacuum-insulated vessels, the LINDE LD-25
has a 50% lower evaporation rate! It’s the most practical and eco-
nomical container available, and can bring substantial savings in the
storage of liquefied atmospheric gases. Here’s why:

@ Holding time —liquid oxygen loss rate at only 4% per day; nitrogen at 5%;

neon, 4%; argon, 8%.

@ Capacity is 25 liters, yet weighs only 19 Ibs. empty—less than containers that

hold only ¥5 as much.

@ Wide neck permits emptying in 90 seconds, 10 times faster than old-fashioned
narrow-neck containers. Filling time is also reduced.

@ Automatic pressure withdrawal tube, dipper, and roller caster base are

available.

LINDE guarantees all of its con-
tainers against defective material
and workmanship for a period of
one year from date of shipment.
This includes a one year guaran-
tee against excessive evaporation
loss.

Lo dd

[ ——
Linde Company, Division of Union Carbide Corporation Dept. SC-44 |
30 East 42nd Street, New York 17, N.Y. |
Please send me information on |
[0 LD-25 Liquefied Gas Container |
[0 other equipment for liquefied atmospheric gases | UNION
O3 (please specify) I
Name & CARBIDE
Firm Name. I
“Linde” and
Addresa | “Union Carbide”
City. Zone. State. | are regi d trade- marks
e e e e S e St e o e e e e e e e e e e e — e e eam e o of Union Carbide Corporation.
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values based on temperature alone to
be of doubtful validity, presumably
utilized normal mean period tempera-
tures, which may include below-zero
temperatures, when plants are inactive.
Plant activity or growth is the same at
—5°, —20°, or —40°C, so the inclusion
of such data in means obscures the
marked differences in plant activity that
occur at even less widely separately
positive temperatures.

My potential evapotranspiration val-
ues should be higher than the observed
values for an evapotranspiration battery
in moist-to-wet climates, since the for-
mer apply to natural, mature vegetation
and not to the low, artificially estab-
lished vegetation of the latter. Con-
trarily, one would expect my values to
be lower than battery values in arid or
drier climates, provided the battery is
set up with a moist-climate vegetation
such as the commonly utilized Ken-
tucky blue grass.

Further, the factors of insolation,
humidity, and wind, which, if they
differ, would be certain to alter the
potential evapotranspiration readings
for a given type of artificially established
vegetation in distinct areas, are can-
celed out in natural vegetation by the
evolved physiognomic changes in such
characters as leaf size, leaf texture, and
vegetation height. In fact, the physiog-
nomic variations in natural vegetation
provide the theoretical basis for the
formula.

L. R. HOLDRIDGE
Technical Cooperation Program,
Organization of American States,
San Jose, Costa Rica

" Intragalactic Communication

The “Next question” proposed in the
25 December editorial [Science 130,
1733 (1959): “May not other civiliza-
tions [on other planets] . . . be waiting
in silence [due to restraints imposed
by local fiscal authorities] for our sig-
nal before they give their response
[and are we to await approval from
our own fiscal authorities before beam-
ing signals into space, the mutual wait
yielding an impasse]?” is indeed
thought-provoking.

In addition to financial considera-
tions there may be other factors re-
sponsible for man’s not having been con-
tacted by other beings. It has taken the
earth some 42 billion years to cool
and evolve life to the point where
radio astronomy could be developed.
For man to suppose that planet X has
arrived technologically in the same
decade (10 years compared with 4.5
X 10°) smacks of egocentricity and
lack of perspective. More probably the
galaxy contains planets varying widely
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in mass and temperature, with a result-
ant wide distribution of cooling times,
onsets of life, and technological ad-
vances on the part of the intelligent
beings that have evolved. This is to
say that many thousands of years may
separate the evolution of planets X
and Y to the point of intragalactic com-
munication. It follows that with this
sort of “arrival spectrum” a given
planet cannot afford to send signals
throughout the centuries toward planets
in a less advanced stage of develop-
ment.

It may well be that in the older,
cooler planets—located, in general,
in the outer fringes of the galaxy—in-
telligent beings “arrived” technologi-
cally many thousands of years ago;
in that case, the logical thing for them
to do would be to wait for developing
societies (like that of Earth) to signal
them, once the new civilizations have
“arrived.”

In short, the rule for initiating in-
tragalactic communication could well
be: Let the innermost (relative to the
center of the galaxy), and supposedly
youngest, planet, send signals toward
the outermost.

Thus it may well be up to Earth to
make itself known by beaming signals
of high intensity in narrow bands
toward the outer stars in the galaxy.
The time and cost involved is the price
man must pay for being a curious and
sociable being!

WILLIAM S. JARNAGIN
52 Kirkland Street, Cambridge,
Massachusetts

Hello Out There (Project Ozma)

Twinkle, twinkle, little star,
Out in space so very far.
If you’re as bright as we think you are,
Beam us a signal, little star.
KATHARINE O’BRIEN
Portland, Maine

Olfactory Discrimination

Michelsen recently reported in Sci-
ence [130, 630 (1959)] some interesting
work from the Harvard Psychological
Laboratory on olfactory discrimination
in the pigeon. The general findings as
summarized in the abstract were as
follows: “A discrimination, based on
olfactory stimuli, was established in two
pigeons by an operant conditioning pro-
cedure. Results from control sessions
demonstrate that the discrimination can
be attributed only to the presence or
absence of olfactory stimuli.” I was
pleased to learn of these findings since
they made more tenable the hypothesis
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advanced in a previous publication [A.
D. Calvin, C. M. Williams, N. West-
moreland, Am. J. Physiol. 188, 255
(1957)] that olfactory cues could be a
supplemental aid in homing.

Michelsen has shown a great deal of
ingenuity, working in a very difficult
area; however, there are some aspects
of the investigation as presented in Sci-
ence which should be brought to the
reader’s attention.

One apparent weakness in the experi-
mental design is in the control condi-
tions. According to the article, during
the control sessions the training sched-
ule was so devised as to destroy the
discrimination, and thus make the con-
trol sessions meaningless. In a personal
communication Michelsen informed me
that this implication was due to a cleri-
cal error and that actually the key
numbers given in the paragraph on
control conditions should be altered in
such a fashion as to make the control
sessions adequate in terms of the pre-
vious experimental procedure.

The second disturbing aspect of the
study is not so easily remedied. It re-
lates to the way the “olfactory” dis-
crimination was established. Training
was begun with sec-butyl acetate, which
as Michelsen noted, is a trigeminal
nerve irritant. After a discrimination
was established, isooctane was substi-
tuted—this is an odorant with “minimal
irritating effects”—and the discrimina-
tion did not break down. Aside from
speculation as to what possible physio-
logical changes might have taken place
in the organism during the training ses-
sions with sec-butyl acetate, it is
apparent that while the study did dem-
onstrate that a discrimination based on
a trigeminal nerve irritant such as sec-
butyl acetate could be maintained when
a “minimally irritating” substance such
as isooctane is substituted, this does not
answer the more basic question as to
whether an “ordinary” bird (one not
given discrimination training with a
trigeminal nerve irritant) could learn
to make an olfactory discrimination.

It should be pointed out that Michel-
sen did not claim that his data answered
this question, but no mention of this
restriction is made, and an affirmative
answer is certainly implied in the sum-
marizing statement quoted above. In
his letter to me, Michelsen acknowl-
edged that he had no data to answer
the question of whether an olfactory
discrimination could be established in
a pigeon without the preliminary use
of a trigeminal nerve irritant. Work
had been planned to answer this ques-
tion, but due to technical difficulties and
time problems, it was not carried out.

Michelsen in our correspondence
noted that some operative work on the
subjects had been done which had not
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been reported in the Science article. He
cut the olfactory nerves of the pigeons
and found that the olfactory discrimina-
tion disappeared. In addition, tests on
one bird were rerun, with sec-butyl
acetate as the stimulus, and in this case
the discrimination immediately returned
to its postoperative level. A number of
different implications can be drawn
from this finding, but space precludes
a discussion of them here. It seems to
me, however, that the results point to
the likelihood that under the conditions
of Michelsen’s tests an olfactory dis-
crimination could not be established
with an “ordinary” bird that had not
previously been exposed to a trigeminal
nerve irritant. Of course, this question
can only be resolved by a direct experi-
mental attack on the problem.

As Michelsen has stressed, much of
the earlier work in this area was very
poorly conducted, and it is difficult to
draw valid conclusions from these
studies. To sum up the present state
of affairs, there has not been a single
laboratory experiment which conclu-
sively demonstrates the existence of
precise olfactory discrimination in “ordi-
nary” birds. This obviously does not
mean that birds cannot make such a
discrimination, and I personally believe
they can, but we must have additional
laboratory findings before we reject the
null hypothesis. Perhaps Michelsen’s
study will provide the necessary spur
for such investigations.

ALLEN CALVIN
Hollins College, Roanoke, Virginia

I would like to thank Calvin for
pointing out the serious error that ap-
peared in my earlier paper on olfactory
discrimination in the pigeon. However,
the remainder of the comment suggests
no valid reason for altering the con-
clusion that pigeons are capable of
olfactory discrimination.

In describing the control procedure
(p. 631), the article states, “seven pecks
by bird No. 264 on key No. 2 produced
the food reward. For bird No. 263,
both saturators were filled with iso-
octane. When air passed through the
saturator that formerly contained dis-
tilled water, seven pecks on key No. 1
produced the food reward.” Due to a
clerical error, the key numbers in this
paragraph were incorrectly placed. The
paragraph should read: “seven pecks by
bird No. 264 on key No. 1 produced
the food reward. For bird No. 263,
both saturators in the delivery system
were filled with isooctane. When air
was passed through the saturator that
formerly contained distilled water,
seven pecks on key No. 2 produced
the food reward.” With this correction,
the order of events in the study be-
comes clear. The birds demonstrated
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behavior that was presumably due to
the presence or absence of olfactory

stimuli. The control procedure provided |

evidence that the birds were responding
differentially only to the presence or
absence of an odor.

Calvin’s only objection to the study
is that the birds learned to make a dis-
crimination based on a trigeminal nerve
stimulant prior to learning to dis-
criminate an olfactory stimulus. The
use of this procedure, Calvin believes,
has made these birds different somehow
from “ordinary” birds. Two possible
implications stem from this belief. The
first is that birds are never exposed to
vapors that stimulate the trigeminal
nerve in their normal environment.
This seems a most unreasonable as-
sumption. The second possibility is
that the use of sec-butyl acetate, by
some unknown mechanism, created in
both of these birds the ability to smell.
This hypothesis has far-reaching con-
sequences and should be subjected im-
mediately to experimental verification.

Many studies have ended with evi-
dence that birds are not able to smell.
One difficulty with many of these
studies is that no evidence was pre-
sented that the experimental techniques
and odor-control systems were adequate
for demonstrating a discrimination
based on a vaporous substance, even if
the birds under investigation could
smell.

In “the 'study ‘under examination: I
first demonstrated that the apparatus
and procedure used were adequate for
establishing a discrimination based on
a vaporous substance. This vapor, sec-
butyl acetate, stimulates the trigeminal
nerves and therefore could be used
without the assumption that any func-
tion of the olfactory nerves was in-
volved. After establishing the procedure
as a valid one for studying the problem
at hand, I began the second part of
the experiment, using isooctane. At this
point in the experiment it would have
been -justifiable to state that the pigeons
could not smell isooctane, if negative
results had been observed. If the initial
training had not been carried out, such
a ‘conclusioni would’ have been unwar-
ranted. ) )

I have made some additional studies
with these two pigeons since the article
in question ‘was written (W.-J.-Michel-
sen, in preparation). After the con-

clusion of -the last part of the study re-

ported in Science, the olfactory nerves

of ‘both birds “were “severed. Neither

bird was able to discriminate isooctane
postoperatively. Sec-butyl acetate was
reintroduced as the stimulus with one
bird. postoperatively, - and this - dis-
crimination was readily learned. Post-
mortem examination of the ‘brains of
these ‘birds revealed that the: trigeminal
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