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collect
confidently

Whatever method of fraction
collection you use (time,
drop or volumetric), the
delivery head of the Beckman
132 Fraction Collector will
shut off automatically
between tubes—to keep from
spilling even a drop of:
valuable sample. Drip-proof
delivery also makes it
practical to fill tubes (there
are 250 of them) in logical
order, from front to back,
row by row, for easier
identification.

control
remotely

The electronic control of

this Fraction Collector (an
expensive part of any
collector) is a separate entity.
You can keep it safely out

of the way—to avoid damage
by accidental spillage when
tubes are handled. Equally
important, the collector

can be cooled completely
while the control unit is
kept outside the

cooling area.

carry
handily

Having the control unit
separate also allows this
Fraction Collector to be
carried easily—it has
convenient grip-slots on
either side.

cool
completely

This Fraction Collector

has a companion Mobile
Refrigeration Unit to save
you cold room space. The
unit holds fractions at 4° C,
and cools an external column.
Caster-mounted and easy

to move, it permits
refrigerated chromatographic
analyses to be conveniently
made anywhere in the
laboratory. For more
information about the
refrigeration unit and the
most advanced of Fraction
Collectors, write for Data
File 132-5.

it could only be the Fraction Collector from INSTRUMENTS, INC.

INTERNATIONAL SUBSIDIARIES: GENEVA, SWITZERLAND; MUNICH, GERMANY; GLENROTHES, SCOTLAND; PARIS, FRANCE; TOKYO, JAPAN; CAPETOWN, SOUTH AFRICA

SPINCO DIVISION
PALO ALTO, CALIFORNIA » 94304



Solve 5 different weighing

problems with any of the new
Mettler Top Loaders

Mettler now has five fast top-loading, P type balances. You just place the
sample on the pan and read; complete weighings take but seconds! You
can use your Mettler 5-in-1 top loader 1) for direct weighing of unknowns;
2) for repetitive checkweighing of samples to a target weight with results
directly in over-under values; 3) for rapid weighing-in by means of a filling-
line; 4) for batching with rapid dial taring of each component to zero; and
5) for measuring force or mass below the balance, or for weighing objects
that cannot be weighed on the pan, such as samples in ovens or sub-
merged in liquids. Some Mettler P balances offer a better precision/ca-
pacity relationship than ever before and others offer fully automatic
convenience. If you'd like the new catalog on Mettler top-loading bal-
ances, write to Mettler Instrument Corp., 20 Nassau St., Princeton, N. J.
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Components of a laboratory ultra-
high vacuum system used to study
chemical reactions between simple
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Reaction bulb for preparing these
surfaces, a bakeable thermistor pres-
sure gage, and a glass valve. See page
1529. [Walter B. Halstead, General
Flectric Research Laboratory]



Let’s explore two questions

you might have
about SYSTEM/360
as a scientific computer.

QUESTION #1:

Isn’'t sYsTEM/360 basically a com-
mercial machine that must be adapted
to work on scientific or mathematical
‘data processing problems...and doesn’t
it come with a lot of features scientific
workers don’t need?

QUESTION #2:

Don’t scientists and engineers have
special needs that the all-purpose
SYSTEM/360 does not meet?

THE FACTS:

SYSTEM/360 is a binary machine—
a word machine—well suited to scien-
tific computing.

Many of its special features are
tailored to your needs.

SYSTEM/360 is an all-purpose ma-

chine because it adapts to many special
purposes. Everything about it, ma-
chines, programming, system organiza-
tion, is modular.

You are free to select or reject its
many optional features.

sYSTEM/360 has the speed you need.
It gives you a choice of speeds.

It works like a word machine for fast
computing ... or a character machine
for fast compiling.

It handles big problems without seg-
mentation because it has the giant
memories you need—modular memo-
ries. You choose the right size for your
application.

sYSTEM/360 has the interrupt, pro-
gram relocation and automatic check-
ing and protection features you need to

process information reliably in real
time...to time-share processors, mem-
ory or files.

Two new models are specially de-
signed for time-sharing applications.

This system lets you use either of two
precisions in fixed point and floating
point arithmetic . .. and variable field
length in decimal arithmetic.

It lets you quickly and easily expand
your system . .. or reduce its size and
complexity when your needs change.

All these abilities interact to make
SYSTEM/360 the most powerful and
versatile scientific problem-solving tool
we ever created.

That makes it difficult to describe
the system a feature at a time.

But we’ll try. Right now.

Speed isn’t everything—but we have it

Solid Logic Technology—our name
for the advanced microcircuits used in
SYSTEM/360—is the most practical
combination of speed and performance
available today.

But we designed sysTEM/360 so that
new technologies can be incorporated
without changing the way you use the
system.

In fact, 1BM engineers have already
developed advanced circuits with
switching speeds as fast as one and one-
half nanoseconds.

Our fastest processor accesses a full
64-bit double word in half a micro-
second. Interleaved memory on this
processor gives you even faster effec-
tive access time.

SYSTEM/360 has the raw speed you
need, whether you're inverting a large
matrix, designing by iterative methods
or applying heuristic techniques,

But raw memory speed doesn’t buy
you much all by itself.

Today, registers operate faster than
memory. So we designed sYsTEM/360
with a full set of register-to-register in-
structions to reduce the number of
times the system must move data out
of memory. Even in a relatively simple
polynomial evaluation, such as:

Y = A+ X (B4 X(C+X(D+X(E))))
an ordinary computer would be moving
the value, X, out of memory repeatedly.
In sysTEM/360, you’d move X out of
memory only once and solve the prob-
lem faster.

SYSTEM/360 contains sixteen 32-bit
general registers. You use these regis-

~ ters for binary arithmetic as well as for

indexing and address arithmetic. (In
SYSTEM/360, you can address over six-
teen-million 8-bit bytes using only 16
addressing bits per instruction.)

The system also includes four 64-bit
floating-point registers. These registers
can handle either 32-bit or 64-bit float-
ing point operands.

Data channels also help speed prob-
lem-solving. They are, in effect, small
computers that relieve the main proc- -
essor of time-consuming I/O opera-
tions and allow computing and I/O
operations to go on at the same time,

The selector channels handle up to
256 high-speed input/output devices,
like tape drives. Each channel can
handle one device at a time. Data rates
range from 250,000 to 1.2 million 8-bit,
bytes per second.

The multiplexor channel permits up
to 256 low-speed devices—such as data
communications terminals for remote
computing—to time-share the data path
to the central processor. All 256 can
be operating simultaneously.
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You need new kinds of memory—and you get them

It took real ingenuity to shoe-horn
large programs into the limited mem-
ory space in past computers.

We've fixed that in sysTEM/360.

In main memory, you can get from
1,024 to 131,072 64-bit words, de-
pending on the model.

And you can add up to a million
words of directly addressable, 8-micro-
second core memory to the largest
models of the system. Through inter-
leaving, you cut effective speed to as
little as one microsecond. This bulk
memory can be addressed as an exten-
sion of main memory or as an I/O
device with practically zero access time.

This large memory helps you speed
solution of big problems.

You no longer have to segment large

application programs and arrays. You
can solve partial differential equations
without bouncing data back and forth,
to and from I/O gear.

You can create new algorithms and
use old ones that weren’t feasible on
previous systems. You now can con-
sider the use of “bordering” techniques
in matrix inversion and alternating di-
rection implicit schemes for partial
differential equations.

In numerical analysis, you have had
to spend an exorbitant amount of time
devising sophisticated methods to make
up for the lack of adequate data storage
space. For example, you previously had
to combine relatively sparse tables of
values with high-order approximations
to estimate intermediate points. Now,

with sysTEM/360, you can use dense
tables and linear approximations to
save processing time.

On-line, magnetic tapes give you
data rates up to 340,000 bytes per sec-
ond. Interchangeable direct-access disk
files can store over 8 million words of
data or programs.

You can get even greater auxiliary
storage in the new IBM Data Cell Drive.

You can attach up to eight drives,
each with ten interchangeable data
cells. This gives you direct access to
more than 24 billion bits, in millisec-
onds. This equipment is especially use-~
ful in storing graphic information in
digital form—medical X-rays, for ex-

' ample, or bubble chamber photographs

or engineering drawings.

Every SYSTEM/360 is a special-purpose computer

All features of sysTEM/360 adapt
to suit your needs ... and then adapt
again, easily, when your needs change.

The standard instructions—basic
processing and logical operations—let
you handle bits, bytes (8-bit characters)
or words (16, 32 or 64 bits) depending
on your needs. Instructions are two,
four or six bytes long. The standard
set plus floating-point instructions form
the scientific set.

The floating-point field contains a
sign bit, seven characteristic (exponent)
bits and either 24 or 56 fraction bits
(the decision on precision is up to you).

We use the hexadecimal number sys-
tem for floating point. This gives a char-
acteristic range several orders of magni-
tude higher than binary with the same
number of bits. It also makes it possible
to represent numbers closer to zero.

Instructions in the standard'set sim-

plify conversion from any character

code to any other. They will be useful
in processing input from laboratory
and test stand instruments. .. from data
communications terminals...and other
external sources, as well as in number-
base conversions.

Character-oriented instructions
speed compiling and list processing. Di-
rect control instructions synchronize
CPU’s in multiprocessor systems.

We also have designed the program-
ming systems to save you time and to
adapt to your problems.

Operating sYSTEM/360, our super-
visory control program, calls in compil-
ers, utility programs and sub-routines as
needed to process your job. Two levels
of Operating sYSTEM/360—with modu-
lar features that you can use or leave out
~let you tailor the system to your needs.

Programs prepared for use on any

sYSTEM/360 can be recompiled for use
on other models, including the special-
ized time-sharing models.

You can write your programs in any
of four major programming languages:
FORTRAN IV ... Assembler Language
... COBOL...or the more powerful
new programming language.

Other features include automatic
storage protection and program relo-
cation for multiprogrammed systems
... a powerful five-level interrupt sys-
tem...a new film recorder, scanner
and display unit for all forms of graphic
data processing—from experiment mon-
itoring to computer-aided design.

The point is that the particular kind
of sysTEM/360 you get is up to you
and your needs.

With this modular system, we can
give you the one special-purpose scien-
tific system your problems require.

26 MARCH 1965

IBM.
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VANGUARD

Precision Instruments for Research

ﬂen equipping'your laboratory, be

sure to investigate Vanguard quality,
performance, and service. You will
find in Vanguard instruments greater
compactness, versatility, ease of
operation and simplicity of design.
Please give our representatives an
opportunity to explain in detail the
benefits and innovations that will
help you speed your experiments
with highly accurate information.

i

~ Model 1011
Fraction Collector
Time, drop, or volumetric
operation. Time range 0-100 minutes
in increments of 1/10 minute. Drop
range 0-1000 drops in each tube. 400
standard test tube capacity. 8 re-
movable stainless steel trays. Glass
dust cover. 2 digital indicators.
Available with Model 1012 Refrig-
eration unit.

Model 1063-OD
Automatic Multi-Channel Ultra-
Violet Analyzer

Presents recording at three different
wave lengths. Provides a recording
of the ratio of the optical density of

kbosignen and Manufacturers of Precision Instrumentation for Research e 441 Washington Ave., North Haven, Conn. 06473 /

the effluent at two of these wave
lengths. Space-saving design. Com-
pletely transistorized. Detection sys-
tem completely self-contained and
light shielded.

Model 880D
Dual Channel Low
Background Autoscanner

Each channel has independent
range and time constant selectors.
Recorder provides fwo 5” charts on
one 10” strip, Can examine simul-
taneously intense and weak areas of
radioactivity. Completely transistor-
ized. Better than 2% accuracy on all
ranges. Adaptable to direct digital
quantitation.

v A NG ARD

Model 885 Glass Plate Scanner
for Thin Layer Chromatography

Extends the range and operates in
conjunction with the Autoscanner.
Assays TLC glass plates with greater
accuracy and sensitivity. Sits on top
of Model 880. Provides 2 pi window-

VANGUARD
IS TRUMENT
CORPORATION

less detection for tritium, carboD

sulphur-35 and other beta-emitting
radioisotopes.

Model 1056-OD Automatic Ultra-
Violet Analyzer

Provides chart recording of the opti-
cal density of the effluent from a
chromatographic column. A plane
diffraction grating monochromator
enables the operator to select any
wave length from 200 millimicrons
into the visible spectrum. Completely
transistorized. Detection system self-
contained and light shielded.

Model 1000
Volumetric Fraction Collector

Completely self-contained and tran-
sistorized. Compact
design. Model 1000
for volumetric con-
trol. Model 1010 for
time-drop control.

Write for
complete detailed specifications.
Representatives available to ex-
plain and demonstrate Vanguard
instruments.

subsidiary of
TECHNICAL MEASUREMENT CORPORATION
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This 1s a system.

~ Not to be confuse
with a camera.

The system’’ does what
cameras never dreamed of. Be-
cause ‘“the system” is just that. A
system. A unique and complete
system of interchange-
able components
that gives
you greater

precision, greater
versatility than any-
thing called “camera”.

Take interchangeable
lenses, for instance. “The system”
has six. 50, 80, 120, 150, 250, and
500 mm. All Zeiss. All with Syn-
chro-Compur shutter, automatic
and manual diaphragm and co

Eye-level pentaprism (left), magnifying
hood (right.)

26 MARCH 1965

Hasselblad 500C
with 150 mm lens,
focusing handle,
light meter knob.

pled EVS system. All with resolv-
ing powers that permit greater
enlargements than any other
lenses made.

- A packsll

Ever see a “‘camera’ that lets you
switch from black and white to
color mid-roll? We think not. But
that’s ‘“the system” for you. A
choice of 4 separate and inter-
changeable magazines. 3 for roll
film. Each in a different format.
1 for cut film. And viewfinders.
~ “Cameras’” have them, right?
One. “The system” — five.
Eye-level prisms,

sports viewfinders, magnifying

hoods—the works. And sunshades.
And filters. And proxars. And ex-
tension tubes. Exposure meters.
Microscope adaptors. You name it.

Now you might ask “why
the system?”’ Why an inter-
changeable everything? We did.
We asked Timothy Galfas. His
answer : ‘“Versatility. ‘The sys-
tem’ lets me dowhat I want, when
I want. I don’t find myself wish-
ing for something extra. Or
scraping to make do. I know that
it will be optically right. You

Left to right: Zeiss 150 mm; 250 mm; 80
mm; and film magazine.

might say that ‘the system’ is ver-
satile enough to act as an exten-
sion of myself. I can’t ask for
more than that.”

N ow you know what we
mean by “the system”. And you
know why we cringe when peo-
pleconfuse us with our more
limited look-alikes. Let there be
no confusion. “Cameras” take
pictures, “the system” takes pic-
tures, the resemblance stops
there. Write for literature toyour
dealer or to Paillard Incorporated,
1900 Lower Road, Linden, N. J.

Timothy Galfas, noted New York editorial
and fashion photographer, with “the sys-
tem.”

HASSELBLAD

1497



GENETICS

SELECTED PAPERS ON MOLECULAR
GENETICS

A COLLECTION OF REPRINTS

with introductory material by J. Herbert Taylor

Volume 1 of Perspectives in Biology Series .

» presents a collection of 55 papers highlighting many of the
important developments which led to our present concepts of
the mechanisms by which the genetic information is coded,
transmitted, and translated in cellular growth, division and
function

(T110) March 1965, about 660 pp., $9.00 clothbound
(T111) $5.95 paperbound

HUMAN CHROMOSOME METHODOLOGY

edited by Jorge J. Yunis

CONTENTS: MURRAY L. BARR, Sex Chromatin Techniques.
WILLIAM J. MELLMAN, Human Peripheral Blood Leucocyte
Cultures. J. H. TJIO and J. H. WHANG, Direct Chromosome
Preparations of Bone Marrow Cells. D. G. HARNDEN and
SHEILA BRUNTON, The Skin Culture Technique. SUSUMU
OHNO, Direct Handling of Germ Cells. WERNER SCHMID,
Autoradiography of Human Chromosomes, WALTER J.
RUNGE, Bright Field, Phase Contrast, and Fluorescence Mi-
croscopy. LEROY P. CHRISTENSON, Applied Photography
in Chromosome Studies. KLAUS PATAU, Identification of
Chromosomes. JORGE J. YUNIS, Human Chromosomes in
Disease. References. Author Index-—Subject Index.

(Y500) April 1965, 258 pp., $8.50

THE EVOLUTION OF GENETICS

by Arnold W. Ravin

FROM THE AUTHOR’S PREFACE:

“Genetics has had a glorious past, an absorbing present, and
promises to enjoy an exciting future. This book is not intended
as a history of the science of heredity. By a brief and general
survey, however, it seeks to show the connections of past to
present research, and of curent discoveries to future investiga-
tions. . . . This book is written for a broad audience interested
in a general, not detailed, review of this subject. . . . Genetics
has had, and still has a unifying, central position in the biologi-
cal sciences. Even more so in the future its principles will have
ramifications in every specialized field of biology: biochemistry,
phylsio}ogy, cytology, development, systematics, ecology, and
evolution.”

(X611) April 1965, 216 pp., $6.00 clothbound,
$2.95 paperbound

ADVANCES IN GENETICS

VOLUME 12
edited by E. W. Caspri and J. M. Thoday

CONTENTS: FRANK LANNI, The Biological Coding Problem.
ERIC H. DAVIDSON, Differentiation in Monolayer Tissue Cul-
ture Cells. VERNE GRANT, The Biological Composition of a
Taxonomic Species in Gilia. FRIEDRICH OEHLKERS, Cyto-
plasmic Inheritance in the Genus Streptocarpus. References.
Author Index—Subject Index.

(A541) 1964, 381 pp., $14.00

MODERN GENETICS

VOLUME 1
by J. A. Serra

presents a well-balanced work on general genetics that is
both authoritative and stimulating

» contains recent data and advances in molecular genetics that
have been fully integrated into the basic frame of classical
genetics to provide a comprehensive basic book for the ad-
vanced student and an excellent source of reference for the
postgraduate research worker '

* valuable to all research workers in this field and helps post-
graduate students to keep an open mind on matters that are
still largely controversial

(§196) March 1945, 540 pp., $16.00

THE ROLE OF CHROMOSOMES IN
DEVELOPMENT

The Twenty-Third Symposium of The Society for the Study of De-
velopment and Growth, Amherst, Massachusetts

edited by Michael Locke

In recognition of the central problem of contemporary experi-
mental biology—the molecular basis of cellular differentiation—
this book presents outstanding analyses of the structure and
function of chromosomes in a wide variety of organisms.
(L694) 1964, 290 pp., $11.00

MOLECULAR GENETICS

A MULTI-VOLUME WORK
edited by J. Herbert Taylor

Volume 4 of Molecular Biology Series

CONTENTS: MAURICE J. BESSMAN, The Replication qf
DNA in Cell-Free Systems. J. HERBERT TAYLOR, The Repli-
cation and Organization of DNA in Chromosomes. CHARLES
A. THOMAS, JR., The Organization of DNA in Bacteriophage
and Bacteria. KARL G. LARK, Cellular Control of DNA Bio-
synthesis, ERNST FREESE, Molecular Mechanism of Muta-
tions. ELLIOT VOLKIN, Biosynthesis of RNA in Relation to
Genetic Coding Problems. R. B. ROBERTS, R. J. BRITTEN,
and B. J. McCARTHY, Kinetic Studies of the Synthesis of RNA
and Ribosomes. RICHARD SCHWEET and JOHN BISHOP,
Protein Synthesis in Relation to Gene Action. CORRADO BAG-
LIONI, Correlations between Genetics and Chemistry of Human
Hemoglobins. A. TSUGITA and H. FRAENKEL-CONRAT,
Contribution from TMYV Studies to the Problem of Genetic
Information Transfer and Coding. Author Index—Subject Index.
(T101) Part 1, 1963, 544 pp., $14.50

Symposia of the International Society for Cell Biology, Volume 3

CYTOGENETICS OF CELLS IN CULTURE
edited by R. J. C. Harris

FROM THE PREFACE:

“It was the goal of this symposium to not only establish guide-
posts to the direction of the most recent progress in this rapidly
moving field [cytogenetics], but to crosspollinate. in the best
Mendelian tradition, the thinking of widely recognized leaders
in this field with the current ideas of their colleagues, within the
intimacy of this small meeting . . .

“Although there was no pretext of surveying the entire scope
of cytogenetics within the framework of this meeting, the con-
tributors emphasized (1) new techniques to detect patterns of
DNA replication, to better understand cellular control mecha-
nisms, and to perform chromosome analyses with automated in-
strumentation; (2) the effects of cell hybridization and of
noxious substances such as radiation, chemical agents, and
viruses on chromosomal patterns; and (3) the influence of
altered chromosomal complement on the survival of cells to
long-term tissue culture or to ionizing radiation treatment.”
(8§873) 1964, 313 pp., $13.00

EXPERIMENTAL PHARMACOGENETICS

Physiopathology of Heredity and Pharmacologic Responses
by Hans Meier

CONTENTS: Factors Influencing Drug Metabolism, Experi-
mental Pharmacogenetics. Epilogue. Appendix: Procurement of
Animals for Research. References. Author Index—Subject Index.
(M580) 1963, 213 pp., $7.50

THE CELL IN MITOSIS

Proceedings of the First Annual Symposium held under the Provisions
of the Wayne State Fund Research Recognition Award

edited by Laurence Levine

CONTENTS: L. R. CLEVELAND, Function of Flagellate and
Other Centrioles in Cell Reproduction. R. C. BUCK, The Cen-
tral Spindle and the Cleavage Furrow. L. . REBBUM, Saltatory
Particle Movements and Their Relation to the Mitotic Ap-
paratus. A. M. ELLIOTT, The Fine Structure of Tetrahymena
pyriformis during Mitosis. O. H. SCHERBAUM, Chemical Pre-
requisites for Cell Division. A, M. ZIMMERMAN, Chemical
Aspects of the Isolated Mitotic Apparatus, G. B. WILSON,
Studies on the Disruption of the Mitotic Cycle. D. P. BLOCH,
The Histongs: Syntheses, Transitions, and Functions. A. G.
SZENT-GYORGYI. Contractility. Author Index—Subject Index.
(L345) 1963, 274 pp., $10.00

Academic Press New YoRK AND LONDON » 111 FIFTH AVENUE. NEW YORK, N.Y. 10003+ BERKELEY SQUARE HOUSE. LONDON W.1 o PHONE 212-OR 7.6713
MATHEMATICS ¢ PHYSICS o CHEMISTRY @ BIOLOGICAL SCIENCES # MEDICAL RESEARCH » SPACE SCIENCES @ ENGINEERING @ PSYCHOLOGY
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Tryit

with our

compliments.

Request your sample of this remarkable new
liquid scintillation counting solvent at the
Nuclear-Chicago exhibit at the Federation Meeting.

We have developed an entirely new tissue-dissolving
reagent for liquid scintillation counting. It has a higher
dissolving capacity and greater freedom from
quenching than any other chemical offered to date.

If you would like to receive a free sample to try

out in your own work, visit our booth at the
Federation Meeting. Naturally, there’s no obligation.

26 MARCH 1965

Please write for your free sample
if you won’t be at the Meeting.

NUC: G-3-218

- NUCLEAR-CHICAGO

A DIVISION OF NUCLEAR-CHICAGO CORPORATION
349 Howard, Des Plaines, lll. 60018 U.S.A.

In Europe: Donker Cdrﬁusstraat 7
Amsterdam W, The Netherlands
1499



Ever wish you could
choose a Microtome-Cryostat
ideally suited to
your needs?

Now you can.

International, makers of the first
open-top cryostat, now offers the first
family of Microtome-Cryostats . . . one
for every application, workload, budget.

Model CTD is the world’'s standard
for routine frozen sectioning. Modestly
priced, this unit features anti-fog con-
trol, =1°C temperature control, in-
ternal quick-freezing.

Model CTI is a new, advanced unit,
ideal for both routine and research
work. Compact, economical, it offers
many features of its research counter-
part, the Model CTR.

MODEL CTD

1500

Model CTR is the complete frozen
sectioning workshop. Preparation, cut-
ting, staining and microscopic exami-
nation all can be performed from a
comfortable seated position. Features
include =1°C control, condensate-free
cover, internal quick-freeze system,
illuminated cold chamber, vacuum port
for freeze drying, work and storage
space, quick defrost system.

All are equipped with IEC's famous
Minot Custom Microtome . . . the pre-
cision instrument for both paraffin
and frozen sectioning. Cuts sections

MODEL CTI|

INTERNATIONAL @ EQUIPMENT CO.

300 SECOND AVENUE, NEEDHAM HEIGHTS, MASS. 02194

from 2 to 16 microns, with 18 to 40
micron sectioning optional. 1009,
rustproof. Autoclavable. Many other
high precision -features.

CTD, CTI and CTR include special
micrometer adjusted anti-roll plate. A
new wire loop type anti-roll and frozen
sectioning knife are also available.
Other accessories such as razor blade
holder and rapid freeze device avail-
able.

Send for Bulletin CT for complete
description of all three models.

MODEL CTR
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: 337 Av;alabie also in linear wavelength readout. S ]2 -
: 237B Available also in linear frequency readout. &2 . .
[37BNaCl
- 137 KBr

Perkin-Elmer's new low-cost infrared

Two "Ew ln“'coslll specfrophotometers,.fhe Models 237f'3fmd
SPEGTROPHOTOMETERS 337, shcre. outstanding n.ew ccpcbnl.mes:
= three-minute scan option for reliable
USE VARIABLE SLIT fast surveys;
= variable slit programming, to optimize
I slit widths und i ire-
PROGRAMMING B o e oy
To Pnn"'nE = external recorder attachment provisions,
A WIDE RANGE
OF RESOLUTION AND
ENERGY SGHEDULES

for abscissa expansion or compression, as
required;

= dual-grating monochromator, for reso-
lution better than that of many instruments
costing twice as much.

The Model 237B covers the range from

//Fmﬂ

' ] 1
2500 2000 1500

1 ! i
1300 1200 1100

’
3000

FREQUENCY IN CM?

!
1000
FREQUENCY IN CM?

|
1100

A Indicates prism instrument

NEAR MEDIUM

INFRARED
B Indicates grating instrument

4000 to 625 cm!, with a version avail-
able in linear wavelength. It is ideal if
you normally operate in this fundamental
region. The Model 337, also available in
either linear frequency, or linear wave-
length, scans from 4000 to 400 cm''. Both
instruments cover their individual ranges
in two serial scans, on convenient 8%2" x
11” charts.

No matter what your choice, either the
Model 237B or the Model 337 will pro-
vide all the performance you want at the
lowest price available. For more informa-
tion, write Instrument Marketing Division,
Perkin-Elmer Corporation, 723 Main
Avenue, Norwalk, Conn.

1000

Iy

700

i ) ! st
900 800 600

FREQUENCY IN CM?

a Typical dual scan of indene, run in six minutes
in the three-minute scan mode of the lModel 337.
demonstrates exceltent definition possible e:
at this recording rate. Slit program was 6. Shaded
area shows range added by the Model 337 to t
of the Model 237B. In this region you gain ac
to carbon-bromine, carbon-iodine and carbon-
chlorine vibrations, out-of-plane aromatic carbon-
hydrogen bonds, and data on inorganic and metal-
oxygen or metal-nitrogen bonds in complexes
Recent work also points to characteristic vibra-
tions of ketones, aldehydes, acids and esters
occurring in the 500 ¢cm™' region.

Ammonia scan from 1200 to 800 cm™ points out
one wavenumber resolving power of Model 337,
with abscissa expanded on auxiliary recorder.

PERKIN ELMER




NIKON

MICROSCOPLS

There 1s hardly a techmque
in subvisible mvestigation which
does not derive some noticeable

benefit from the optical quality

of these 1instruments...

Model SBR Laboratory Microscope — The most widely used
of the Nikon S series. A veritable workhorse for routine ap-
plications, yet easily adaptable to special requirements. Ready
interchangeability of eyepiece body tubes, stages, condensers,
oculars, objectives, etc., and a wide-variety of attachments
and accessories, provide astonishing versatility.

Model M Inverted Microscope— A highly sophisticated instru-
ment designed to meet the exacting requirements in biological,
medical and industrial research. Ideally suited for transmitted-
light and reflected-light microscopy, time-lapse cinemicrog-
raphy in tissue-culture studies, and other specialized
applications. Accepts same interchangeable accessories and
attachments as Series S and S-Ke.

Model S-Ke Research Microscope — Shown with photomicro-
graphic equipment. A professional instrument of special in-
terest to the critical microscopist. Built-in Koehler illumination
integrates microscope and light source optics into one com-
patible system. Ideally suited for photomicrography, phase-
contrast, interference-phase, and other special techniques.

Model SMZ Stereoscopic Zoom Microscope — Matched 5:1
zoom objectives provide magnifications from 4x to 120x in
combination with interchangeable oculars and auxiliary ob-
jective lenses. Working distance and focus remain constant
within 5x zoom range of each combination. Substage base and
mirror for transmitted-light observation, optional, as are-a
wide variety of special attachments and accessories.

Nikon Instrument Div. Ehrenreich Photo-Optical Industries, Inc, 623 Stewart Ave., Garden City, N. Y. 11533, Canada: Anglophoto Ltd., Instrument Div. Rexdale, Ont.
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designed for crystallographers
by crystallographers

this new

i -,

_____ i~/ ) automated

000D ce c'c
—3 - c me AU <
sl =t s
= system

for single crystal

ingle-handed < X=Fay
e erhan diffractometr
single-source y
performa“ce The crystallographer who has long labored under
ag sgn time-consuming manual diffraction procedures
responsibility can now, by assigning the chores to this new
Picker system, lift his gaze to more challenging
orizons. There is no longer any need manually
because hori There i | d [
to re-orient the crystal for each new reflection:
* wae are automatically set by the four-angle
all x-ray, detection, programmer. The full-circle Goniostat with its in-
tegral tube mount is precision built to extremely
and automation close tolerances, and provides the versatility and
reliability so vital in the study of single crystals.
systems R . .
For the utmost reliability of intensity measure-
are ments, a new ultra stable direct current X-ray
- nerator i tionally available.
built b_y ge or is optionally avai
sold by

and serviced by

The Picker Automatic Single
Crystal Diffractometry System
with full-circle Goniostat,
four-angle programmer and
IBM card punch and reader.

get the full story from your local Picker representative

or write PICKER NUCLEAR/

DIVISION | PICKER X-RAY CORPORATION

WHITE PLAINS, NEW YORK
26 MARCH 1965 1503



B e cau s e/t
becomesi._ i

NOW’S THE TIME TO RECONSIDER NMR

[] That first A-60 spectrum
of a 0.10% ethyl benzene
solution is so noisy that it is
almost worthless. So we re-
ran the sample a hundred
times, using an A-60 spec-
trometer equipped with our
new C-1024 time averaging
computer. The second spec-
trum shows the result: a
clear, readable, useful signal
which has improved the
signal-to-noise ratio by a fac-
tor of 10.

[ Just one example, but
we could give you plenty of
others. Why couldn’t you
use NMR before? Samples
too minute? Working with
biological specimens?
Solubility-limited com-
pounds? Or what? Anyhow,
now’s the time to take an-
other look at what our A-60

e —coupled with the C-1024—

can do for you.

[ ] The Varian A-60 offers
a fast, non-destructive
method of identifying com-
pounds, functional groups,
isotopic substitution sites,
and components of mixtures.

_ Now, with the time averag-

ing computer accessory, it
allows studies which were
not previously feasible. Sen-
sitivity is essentially limited
only by the time you want to
invest. Write our Analytical

 Instrument Division for de-
* tails.
- [0 PS. Just in case you haven’t

heard, we now have spin de-
coupler and variable tempera-
ture accessories for our A-60
Spectrometers. They open up
brand new paths to explore.
Ask us about them sometime.

AVARIAN

ASSOCIATES

ANALYTICAL INSTRUMENT DIVISION
PALO ALTO, CALIF.. ZUG, SWITZERLAND



If you have been waiting
for a mass spectrometer that:

... scans any of its mass ranges in 50 ms
...is sensitive up to 107 Torr
. . . offers unit resolution at mass 500

Consider the quadrupole...

PROBE: Weight 2 Ibs.
Length 11 inches
Diameter 1.7 inches

What is a Quadrupole?

Quadrupole is the name of the active ele-
ment of a great new mass spectrometer
system. The basic elements of the Quadru-
pole are the ionizer, discriminator, and
collector. The discriminator, which is the
heart of the system, consists of 4 accu-
rately aligned stainless steel rods con-
nected to highly stable D.C. and R.F. volt-
ages. Precise ratios between these volt-
ages, established by an analog computer,
altow only ions of specified e/m ratios to
pass through to the collector or electron
multiplier. All other ions are stopped by
the rods. Control electronics and readout
from the Jarreli-Ash console provide an
absolutely linear record (no peak bunch-
ing) of the residual gas spectrum over any
of the 3 ranges within 50 milliseconds.

A

Manufactured by Electr iates, Inc.

ANALYTICAL INSTRUMENTATION . spectroscopy « GAS CHROMATOGRAPHY o X-RAY DIFFRACTION

JARRELL-ASH COMPANY * 530 Lincoln Street, Waltham, Massachusetts 02154
JARRELL-ASH (Europe) S. A., Rue de la Jacuse 6, Le Locle, Switzerland
NIPPON JARRELL-ASH CO., LTD., Kyoto, Japan

26 MARCH 1965 1505



LINC (for Laboratory INstrument Com-
puter) is talking, and its language is the
language of the biomedicine and psychology
researcher.

The researcher communicates by typing
simple instructions on a typewriter-like key-
board. LINC responds on its built-in display.
If LINC needs more instructions before it
can proceed on an experiment, it asks for
them. For example, how often shall samples
of the data be taken? Shall the information
be stored in a temporary storage file while
the experiment is in progress or does the
researcher want a permanent record? Then
LINC is ready to go—to control the experi-
ment, to collect and store the data. and to
perform the statistical analysis automatically.

LINC generates stimuli, controls stimuli
response relationships, and displays re-
sponses for on-line monitoring. Experiments
can be modified by the LINC as they are
performed. LINC stores data for future refer-
ence and displays stored data selectively be-
fore or after statistical analysis. LINC also
calculates distributions, correlations, histo-
grams, performs Fourier analysis and a broad
variety of other mathematical analyses auto-
matically. LINC is a powerful tool for con-
structing mathematical models of physical
phenomena.

LINC is prepared to handle each new ex-
periment or modify experiments by means

1506
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This laborator instrument cpuer talks back

of instructions typed on its keyboard. Com-
mands are executed by means of a prepared
set of automatic instructions, called pro-
grams. A variety of general-purpose biomed-
ical programs have been written for the
LINC. A community of LINC research users
share mutually useful information and pro-
grams. When modifying or changing exper-
iments, the researcher can spend time on
the problem itself rather than in searching
for new equipment. New program prepara-
tion is simple and straightforward for the
researcher—as befits a machine designed to
be used without the aid of a computer
specialist.

LINC is a completely integrated labora-
tory computer system. An almost unlimited
variety of other laboratory equipment may
be directly connected to LINC through plug-
in sockets located on the front of one of the
cabinets. Data conversion electronics are
built-in. The LINC dual-transport magnetic
tape unit is extremely versatile. LINC is

contained in six separable units, which may -

be placed as laboratory space or convenience
require. )

LINC was developed specifically for bio-
medical research under grants from the
National Institutes of Health. Development
took place at Massachusetts Institute of
Technology and Washington Uhiversity in
St. Louis. Digital Equipment Corporation

MAYNARD, MASSACHUSETTS « WASHINGTON, D.C. »

PARSIPPANY, N. §. »

supplied the major portion of the electronic
circuit for the developmental modules and
now offers the LINC as a standard product—
assembled, tested, warranted for six months,
and supported by DEC’s service organiza-
tion. DEC also provides free LINC program-
ming and application instruction.

More than thirty laboratories are now
using LINC for specialized research in
such fields as cardiovascular physiology,
neurophysiology, pharmacology, psychol-
ogy, genetics, and bio-statistics. Some of
these laboratories are working with data
from arterial shock waves, EEG alpha
waves, single-unit firing of neurons, and
audio signals.

These are, of course, only a small sample
of the variety of research tasks to which
LINC has been or may be applied.

LINC is available for immediate delivery.
The cost is low—under $45,000 for the com-
plete system. For full information and the
names of LINC users in your area, call any
DiciTaL EQuiPMENT CORPORATION office. Or
the main office: DicitaL EquipMENT Cor-
PORATION, Maynard, Massachusetts 01754.
Telephone 617 897-

8821.TWX: 710 347-
0212. Telex: 092-027. Hnanan
Cable: p1ciTAL

MAYNARD, EQUIPMENT CORPORATION

LOS ANGELES « PALO ALTO « CHICAGO « ANNARBOR

PITTSBURGH + HUNTSVILLE « ORLANDO « CARLETON PLACE, ONT, ¢ READING, ENGLAND » MUNICH, W. GERMANY « SYONEY, AUSTRALIA

SEE LINC DEMONSTRATED AT THE FASEB SHOW. BOOTH NUMBERS B-22 AND B-23.
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NEW! EXCLUSIVE!
AVAILABLE IN APRIL

BAUSCH & LOMB

FLAT FIELD

MICROSCOPES

M Field-tested for months by experienced microscopists. Their opinion: *‘These new Bausch & Lomb Flat
Field Microscopes produce flat field images comparable to any ever seen . . . even with instruments cost-
ing twice as much!"" It’s not just one objective . . . but a complete, integrated, Flat Field optical system.
Available on DynaZoom® Microscopes with variable magnification or Dynoptic® Microscopes with constant
magnification. Watch for further details in the April issue of this magazine. Reserve in advance, your per-
sonal copy of our new catalog now on the press, and/or a demonstration . . . using your own slides to
see imagery as you like it! WRITE to Bausch & Lomb, 75915 Bausch Street, Rochester, New York 14602,

N\ _

26 MARCH 1965

1509



SEPHADEX

the gel filtration medium
for research and production

= batch operations = column operations = TLC

Since its introduction, SEPHADEX, the dextran gel with
molecular sieve properties, has become an important me-
dium in chromatography. More than 1000 publications
have appeared, describing its numerous applications.

SEPHADEX is particularly suitable for:
Gel filtration
Partition chromatography
Adsorption chromatography
Electrophoresis
Concentrating macromolecular solutes

Available types of SEPHADEX:

SEPHADEX Fractionation Particle size Bed volume
types range#® microns ml/g

Fine 20- 80

G-25 100- 5,000 Coarse 100-300 5
Fine 20- 80

G-50 500- 10,000 Coarse 100-300 10

G-75 1,000- 50,000 40-120 12-15

G-100 5,000-100,000 40-120 15-20

G-200 5,000-200,000 40-120 30-40

*Determined for polysaccharides.

NEW SerHADEX Superfine for Thin Layer Gel Filtra-
tion. All types are available in this grade (10-40
particle size).

NEW Colored Dextran—MW 2,000,000. Ideal for void
volume determination and column packing,

SEPHADEX reference cards are available free of charge.
Please send for full details of our products and services.

to AB PHARMACIA, Uppsala, Sweden.)

(Inquiries outside North America should be directed @

PHARMACIA
LEADING
IN DEXTRAN
CHEMISTRY

t‘.’.‘

Molecules are eluted from
a SEPHADEX Laboratory
Column in order of size.

PHARMACIA FINE CHEMICALS INC.
800 Centennial Avenue
Piscataway, New Market, New Jersey 08854

1510
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=+ RIDL EXPANSIBLE PROJECT-MATCHED INSTRUMENTS

NEW MULTICHANNEL ANALYZER SERIES JOINS RIDL’S EXPAN-
SIBLE PROJECT-MATCHED FAMILY OF INSTRUMENTS. Like all
RIDL’s Expansible Project-Matched Instruments, Series 34-27 Scientific
Analyzer Systems offer unmatched versatility to meet any specific require-
ment. {The heart of Series 34-27 multichannel analyzers is a 400-channel
common-memory unit which accepts a variety of interchangeable amplifiers,
ADC'’s, and outputs. ¢ Build your own system specifically adapted to your
present work, whatever it may be, including pulse height analysis, Mossbauer
effect studies, or NMR experiments. Expand it to match the needs of future

work by merely changing one or more plug-in modules.
Want more data on RIDL’s new Series 34-27 Scientific Analyzer Systems? Ask your Nuclear-Chicago sales engineer or write for information.
$# What is Expansible Project-Matched Instrumentation (EPMI)? Q '
-"- It’s much more than four words to_the physical scientist. It is a R I D L
recognition of his varying and individualistic work and of his . DIVISION
need for equally versatile and creatﬁle tools. Orﬁe e_xamplse’e of tl{.‘ﬁ 4517 West North Ave., Melrose Park, 1ll. 60160
way RIDL fills this need is the well received Designer Series
of counting modules. Now fSeriesf.h34-27hScier;tlﬁc Azlatlyzexi Sgif- NUCLEAR-CHICAGO
tems expand the concept of matching the instrumentation to the
project. Other important EPMI benefits are reliability, capability, CORPORATION
availability, information, service, and the ability to speedily and
economically adapt an existing system to future needs. In Europe: Donker Curtiusstraat 7
Amsterdam W, The Netherlands

26 MARCH 1965 1511



The continents draw closer fogether every day in
this technological era, and communications are
swift as sound. But it is still a big, wide world and
Lourdes is in every corner of it! From Tokyo to
Paris, from Sydney to Reykjavik, Lourdes Instru-
ments are there . . . serving the needs of science
and industry with precision.

A. Model A “Betafuge”, Automatic Superspeed Re-
frigerated Centrifuge accommodates thirteen inter-
changeable rotors, including 3300 ml. (6 x 550 ml.)
capacity rotor at 14,000 x G; 400 ml. (8 x50 ml.) rotor
at 40,000 x G; temperature control range —20°G
to +40°C.

B. Model LCA-2, Non-refrigerated automatic centri-
fuge, spins 3300 ml. (6 x 550 ml.) capacity rotor at
10,000 x G; 400 ml. (8 x 50 ml.) at 30,000 x G.

C. Model VA-2 “Vacufuge'' Automatic Ultraspeed
Vacuum Refrigerated centrifuge spins 3300 ml. (6 X
550 ml.) capacity rotor at 33,000 x G; 1500 ml. (6 x
250 ml.) capacity rotor at 65,000 x G. Temperature
control range —20°C to +40°C.

D. Model MM-1, Multi-Mix featuring solid state speed
control and a rachet and gear mechanism. Sealed
homogenizing within stainless steel containers, mason
jars, centrifuge bottles, and tubes.

E. Model AX super-speed centrifuge; forces to 34,800
X G; separate RPM-RCF calibrated transformer.

F. Model AA-C “Versa-fuge” table model superspeed
centrifuge; spins 400.ml. (8 x 50 ml.) capacity rotor
at 33,800 X G; built-in transformer and steel safety
guard.

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

LOURDES INSTRUMENT CORP.

656-78 MONTAUK AVENUE ¢« BROOKLYN, NEW YORK 11208
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CARY MODEL 31 VIBRATING REED ELECTROMETER

with ion chamber. .. for precise direct measurement of C** or H® in gases

See CARY instruments at FASEB Conference, Atlantic City, April 10-14, 1965. For Model cetails, request Data File E303-35

Model 31 detects less than 3 dpm C'#/cc air with Cary 250-cc ion chamber,
provides measurements reproducible to better than 1%, and operates for months with a single
calibration. It is ideal for simplifying measurement of either gaseous or combustible non-gaseobus
radioactive samples. Gaseous samples to 260°C are collected in or passed through the ion cham-
ber for static or continuous flow measurements. Far more precise and sensitive than liquid
trapping equipment, a Model 31 with ion chamber costs less than $2,000.

APPLIED PHYSICS CORPORATION

2724 SOUTH PECK ROAD * MONROVIA, CALIFORNIA

INSTRUMENTS

Vibrating Reed Electrometers & Amplifiers < Raman/UV /IR Recording Spectrophotometers * Spectropolarimeters




Waring's Explosion-Proof Blendor Base™ Protects You in
Hazardous Atmospheres or when Blending Hazardous Compounds.

This is the only Blendor Base for use in blending explosive materials. It is the
only Blendor Base for use in areas where gases, vapors or particles are found
in explosive guantities. Because exposed motor arcing is eliminated, the Waring
Explosion-Proof Blendor Base can be operated safely in atmospheres permeated with:
Acetone/Methyl Alcohol/Benzene/Petroleum/Ether/Natural Gas/Butane/Propane/
Gasoline /Naptha. The powerful 2-speed lifetime lubricated motor gives total blending.
of all volatile substances quickly, efficiently, safely. Ask your supplier about the

Waring Explosion-Proof Blendor. Your lab—and your life— may depend on it. $289.00 No. EP-1

STAINLESS STEEL CONTAINER NO. SS510

Made from 302 Stainless to

assure greater durability and
chemical resistance. Surgical
steel blending blades. $24.95

WARING PRODUCTS (0.
Division of
DYNAMICS CORPORATION
of AMERICA

1514

WINSTED, CONN.

EXPLOSIVE-PROOF SWITCH NO. EPS-2

» Specially designed unit
for 2-speed operation.

* May be connected via
conduit for remote control of
Explosion-Proof Blendor Base. $29.95

Please write for full specifications or for
answers to any questions you may have.

*Shown with $5510 Stainless Steel container
SCIENCE, VOL. 147
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Electrophotometer” 11
A favorite colorimeter
redesigned for your
greater convenience.

That 27-year-old favorite, the Fisher
Electrophotometer colorimeter, has
been reborn as the Electrophotome-
ter I1. It measures transmittance from
10% to 100%T and absorbance
from O to 1 with reproducibility bet-
ter than =0.5% T. To change filters,
merely turn the 6-place filter wheel.
A new, double-beam photometric
system virtually cancels out effects of
voltage fluctuations,and a taut-band
null meter increases speed yet retains
high sensitivity. If you make large
numbers of nearly identical measure-
ments, the Flow-Thru accessory lets
you read a sample, pump it out, and
pour in the next within seconds.

FISHER PRODUCT REPORT

News about instruments, apparatus and reagent chemicals that make
your work quicker, surer, safer and easier.

«\!
i

Another accessory converts the in-
strument for accurate colorimetric
titrations. Price of the Electrophoto-
meter II, without accessories, is a cost-
conscious $295. Any questions? Our
product bulletin has the answers. []

*Fisher Scientific Company Trademark
(Circle ‘“A’* on readers service card)

Petroleum Titration Solvent ﬁ

You don’t have to send us special
orders for that titration solvent you
use in ASTM methods D-664 and
D-947. Just call any Fisher branch—
they now have it by the gallon, as
Fisher solvent So-T-93, ready to
deliver. If you’re a do-it-yourselfer,
So-T-93 will spare you the time and

26 MARCH 1965

How many gallons of time

can you save in a day? . g,ﬂ_

trouble of making up batch after
batch of solvent. Of course, So-T-93
meets strict ASTM specifications.
Price: $5.10 per gallon, or $4.70 per
gallon in the 4-pack. Knowing you’d
probably like more details, our com-
prehensive data sheet on So-T-93 is
ready to come your way. [

{Circle ‘B’ on readers service card)

Fisher's Castaloy-R Appliances
Now 42 strong to give you
every conceivable helping hand.

Just added to Fisher’s family of
Castaloy-R lab appliances are a cou-
ple of mighty useful new clamps: an
extension hose cock (4% in. exten-
sion rod) and an extension ther-
mometer clamp (5%s¢ in. extension
rod). They bring to 42 the number
of different appliances recognized for
strength—tensile strength of the non-
ferrous alloy is 41,000 psi. For
attractiveness—surfaces are satin-
smooth, easy to clean. For safety—
heavy, non-skid vinyl coating on jaws
is bonded to metal. For durability—
jaw housings won’t fracture under
strain. For toughness—nickel-plated
alloy can’t rust, resists corrosion. For
longevity—Castaloy-R appliances
outlast ironware and other substitutes
3 to 5 times. With 42 types in stock
to choose from, why shop for helping
hands? Simply keep a copy of our
free Castaloy-R catalog, FS-228,
handy. ||

Tell us what you want oy in-
dicating the additional information
you’re interested in having. Send this
page, along with your name and ad-
dress, to Fisher Scientific Company,
139 Fisher Building, Pittsburgh, Penn-
sylvania 15219. F-421

(Circle ‘‘/C’* on redaers service card)

@ FISHER SCIENTIFIC

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

Complete stocks in all these locations: Atlanta « Boston « Chicago « Cleveland « Houston « New York
Philadelphia « Pittsburgh « St. Louis « Union, N. J. » Washington « Edmonton « Montreal « Toronto
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VISIT BAIRD-ATOMIC
AT THE FEDERATION SHOW
BOOTH NOS. H13 - H17

e o
Sy S

SPECTROMETER'

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

i -~

®-

4

AN O

®0 &
e @

EXLILRIEIT] @0 @

4 selectable ranges

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

Scintillation spectra in His-
togram Form

ST
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WITH AUTOMATIC AUTOMATIC
ALITe DAL TEEY TUEBE PLANGCHET
PRINT OUT BASELINE SHAMGER CHARNGBER

Print out sample number,
count, and time

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

CHANNEL
roro>o>

ABCRATGRY INSTRUMENTS DIVISION

Used in Mode! 707 (without
modification) 100 Sample
Isomatic Test Tube Changer.
Automatically count up to
100 test tubes and print out
sample number, count, and
time.

: UROPE) N.V.
26-27 VEENKADE, THE HAGUE, HOLLAND

Used in Model 731 (without
modification) 100 Sample
Isomatic Planchet Changer.
Automatically count up to
100 planchets and print out
sample number, count, and
time.

RTUNITIES WITH

¥TS: INVE. ATE CHALLENGING OPP:
BAIRD-ATOMIC. AN EQUAL OPPORTUNITY EMPLOYER.

SCIENCE, VOL.
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oney SEOOO.
. Fluorispec, Baird-Atomic’s Fluorescence Spectro-
photometer is a compact instrument which success-
fully combines the advantages of spectrophotometry
with the inherent sensitivity of fluorescence measure-
ment!
HIGH RESOLUTION
Fluorispec’s high resolution and the low-scattered
light of its two dual-grating monochromators aug-
ments the high specificity of fluorescence assay in
identifying unknown compounds!

FLUDO

WELL-DESIGNED OPTICS

Fluorispec’s highest quality optics give reliable, re-
producible results. Also featured are automatic/
manual scanning and a choice of 3 slit widths: 2, 8,
and 32 millimicrons!

ULTRA-HIGH SENSITIVITY

Fluorispec’s ultra-high sensitivity permits assay of
fluorescent compounds in the parts-per-billion range!

PELC

FLUORESCENCE SPECTROPHOTOMETER/M@%EL SF-1

VISIT BAIRD-ATOMIC

AT THE FEDERATION SHOW
BOOTH NOS. H13 - H17

TWO DOUBLE
MONOCHROMATORS

Fluorispec’s two dual-grating monochromators
provide Jow-scattered light, high dispersion, and
excellent sensitivity. The first double monochro-
mator provides excitation energy, and an identical
double monochromator is used for observation of
fluorescent spectra.

ATOMIC & LABORATORY INSTRUMENTS DIVISION

E’A /A’D -A TOM/C /NC

26 MARCH 1965

=
A

IN EUROPE: BAIRD-ATOMIC (EUROPE) N.V.
26-27 VEENKADE, THE HAGUE, HOLLAND

33 University Road, Cabmbridge, Mass; 02138

SCIENTISTS: INVESTIGATE CHALLENGING OPPORTUNITIES WITH
BAIRD-ATOMIC. AN EQUAL OPPORTUNITY EMPLOYER.

Descriptive LI1-20 brochure available on request.
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The most advanced Zeiss Research Metallograph

Designed to solve today's research problems in ferrous, non-
ferrous and rare metals, ores and ceramic materials.

NEW gliding stage with spring-action specimen holder aligns
the polished surface of the specimen from beneath to be per-
fectly perpendicular to the optical axis and permits viewing of
specimens from above.

NEW Antiflex Objectives with adjustable compensating devices
to increase contrast of low reflectance specimens. Images are
absolutely flat and sharp to extreme edge of field of view.

NEW Low Power Luminars, especially coated to eliminate re-
flexes, permitting the photographing of specimens with magni-
fications as low as 6.5x, with excellent definition, even illumina-
tion and high contrast.

CARL ZEISN inc.

NEW Phase Contrast equipment for reflected light permits
observation and photography of details of specimens difficult
to etch.

A selection of three light sources is available: tungsten, mer-
cury and carbon arc with automatic feed.

This Research Metallograph permits the highest degree of
performance yet attained in photomicrography and photo-
macrography. At the touch of a button, the automatic camera
produces properly exposed photographs. It accepts standard
4 x 5 in. plate, sheet film, and Polaroid 500. Attachment avail-
able for 35mm film. The camera head can be replaced by a
projection screen. Power control and drawers with fittings for
all accessories are provided in the instrument table on which
the Metallograph is placed. Write to Dept. SC for complete
details, or visit our showrooms for a demonstration.

The Great Name in Optics

444 Fifth Avenue, New York 18, New York WEST GERMANY

BRANCH OFFICES IN ATLANTA, CHICAGO, LOS ANGELES, SAN FRANCISCO, SEATTLE N CANADA: TORONTO, MONTREAL, WINNIPEG, VANCOUVER
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RADIOMETER

MNV-1 valve

ABU-1 Auto Burette
Volume Control Accessories

26 MARCH 1965

titrations

Model TTT-1

AUTOMATICALLY. ..

with speed, accuracy and complete versatility

—for the hospital, research, industrial or process control laboratory.
Performs all types of titrations—acid-base, dead stop end point, redox
and constant pH—with completely controlled end point approach, and '
adjustable delay of shut off. It's a quality laboratory pH meter too,

with a 160 mm. hand calibrated mirror scale, recording facilities, and a
remarkable absence of drift. ;

The TTT-1 Auto Titrator operates either a simple and versatile valve
MNV-1 to control flow from gravity feed burettes—or the new digital
readout syringe type Auto Burette ABU-1. Other accessories add

to the versatility of this unusual instrument—titration assemblies to

meet every application, electrodes of all types, scale expanders, and
volume recorders for pH stat work and the automatic tracing of titration
curves. The TTT-1 is indeed the heart of complete instrumentation for all
automatic titration and titrigraphic applications.

Its many other features are well described in descriptive literature
available on request.

THE LONDON COMPANY

811 SHARON DRIVE, WESTLAKE, OHIO
RADIOMETER ={i2- COPENHAGEN
In Canada: Bach-Simpson Limited, Box 2484, London
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[ UNICAM
SP.800

spectrophotometer for

enzyme analysis

................. T Em——

Save operator time, increase speed and The brilliant new UnicamdSPasoo S'pectrolphotoa
ici H $ ; - meter is setting new standards in ultraviolet an

efficiency with Unicam automation for : visible Spectroscopy. The widely acclaimed flat

ENZYME REACTION RATES bed presentation, the beam balance smoothing

cam and the unique second sample position are

among the features which establish it as the out-
LIQUID COLUMN CHROMATOGRAPHY standing U.V. spectrophotometer. Additionally,

ALL ROUTINE U LTRAVIO LET AND grgl\(,::’l’:sl.'low offers automation equipment which
VISIBLE SPECTROSCOPY AUTOMATIC interchange of up to 4 sample and 4
L. reference cells
See this instrument at the Federated Biology AUTOMATIC re-cycling over any preselected
Meeting at Atlantic City Booth T-9 wavelength range
AUTOMATIC recordings at predetermined time
Please send for descriptive brochure. intervals.

Unicam Precision Spectrophotometers

Unicam Instruments Limited - York Street - Cambridge - England - Telegrams & Cables : Unicam Cambridge

Main U.S. Distributors Canadian Distributors
Wilkens Anderson Co., 4625 West Divn. St., Chicago 51, lllinois. Canadian Laboratory Supplies Ltd., 80 Jutland Road, Toronto 18.
West Coast Distributors And 8655 Delmeade Road, Town of Mount Royal, Montreal 9.
Western Scientific Associates, P.O. Box 113, San Ramon, California. Offices Throughout Canada.
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These six features, available only on the
VICKERS M-32 Microscope/Camera System, give you
new research capabilities unavailable with any other microscope!

Send for M-32 Catalog which fully describes many other design features of this microscope
and lists the wide range of optical and photomicrographic accessory equipment offered.

Vickers Instruments Incorporated

Successors to Cooke, Troughton & Simms, Inc. MI CROSC CORPTES
15 Waite Court, Malden, Massachusetts 02148 « (617) 324-6666
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Now,
respiratory
analysis

with the patient
in mind.

122

Maximum patient comfort is assured with the
new Beckman Metabolic Respiratory Analysis
System. Normal patient care continues, even
during prolonged analyses of several hours.
This new Beckman system allows contin-
uous, simultaneous breath analysis of oxygen,
carbon dioxide and carbon 14, as well as
computation of Specific Activity and Respir-
atory Quotient. Integrated with the newly
acquired Phrenicon® instrumentation the
system provides a selection of interchange-
able modules for various collection analyses,
and readout requirements. It is ideal for
research and diagnostic work for medical,
physiological and biochemical studies.

Some particular advantages include rapid,
self contained calibration; elimination of
artifacts by simultaneous phasing of detector
outputs; great accuracy assured through
control of temperature, pressure, flow, and
humidity; and a wide variety of readout modes
including punched tape, printed, and visual
presentations. On-line computer data are
presented in real time, allowing immediate
evaluation.

For additional information on the various
modular components, performance specifica-
tions and typical applications for the new
Beckman Metabolic Respiratory Analysis
System contact Beckman directly.

INSTRUMENTS, INC. .M
PHYSIOLOGICAL MEASUREMENTS SECTION

FULLERTON, CALIFORNIA - 92634

INTERNATIONAL SUBSIDIARIES: GENEVA, SWITZERLAND; MUNICH, GERMANY;
GLENROTHES, SCOTLAND; PARIS, FRANCE; TOKYO, JAPAN; CAPETOWN, SOUTH AFRICA
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Conventional, fast sweep—
for all polarographic applications

ONLY SARGENT MAKES 5 POLAROGRAPHS

O A |
25 20 15 10 5 0

- — “.L_i o

read all about all 5 models in this hooklet —complete with
illustrations, specifications, and recommended selections...plus

a full line of polarographic accessories.

PR E e E. H. Sargent & Co., Dept. S-53
POLAROGRAPHS 4647 W. Foster Ave., Chicago, III. 60630

®
Yes, | would like a copy of your illustrated booklet (Bulletin P-5) about all five Sargent Polarographs.
Please send me my booklet.

®
b SA R G E N T SCIENTIFIC LABORATORY INSTRUMENTS - APPARATUS « CHEMICALS

-H.SARGQENT & CO., 4647TWESTFOSTER AVENUE,CHICAGO,1LLINOIS 60630
Chicago « Anaheim, Calif. » Birmingham « Dallas » Denver s Detroit » Springfield, N.J. * Toronto, Canada




MEASURING LIVING CELLS?

The Leitz INTERFERENCE MICROSCOPE is a su-
perior research instrument designed to enable precise
quantitative analyses of isotropic and anisotropic sub-
jects, such-as living cellular and subcellular structures.
Unique double-beam optics superpose light interferences
over a highly magnified image of the microscopic media.
Thus, precise measurement of transparent and seemingly
structureless subjects can be performed without staining,
fixing, or other procedures that could cause significant
morphologic changes in the specimen.

The object and control beams are optically identical and

separated by 62 millimeters to completely eliminate ghost

and double images. This wide-beam separation ensures
1526

unobstructed control of the comparison light. A continu-
ously variable band width and the rapid-band orientation
permit maximum measuring accuracy and superior ad-
aptation to the object. A polarizing device for the ori-
entation of anisotropic media is an integral part of the
microscope.

Write for further information about this special-purpose
microscope designed by Leitz to meet the requirements
of your advanced histochemical investigations. sazea

E. LEITZ, INC., 488 PARK AVENUE SOUTH, NEW YORK, N.Y. 10018
Distributors of the world-famous products of
Eenst Leitz 6.m.b.H., Wetzlar, Germany—Ernst Leitz Canada Ltd.
LEICA AND LEICINA CAMERAS - LERSES - PROJECTORS - MICROSCOPES
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AMERICAN ASSOCIATION FOR
THE ADVANCEMENT OF SCIENCE

Science serves its readers as a forum for
the presentation and discussion of impor-
tant issues related to the advancement of
science, including the presentation of mi-
nority or conflicting points of view, rather
than by publishing only material on which
a consensus has been reached. Accordingly,
all articles published in Science—including
editorials, news and comment, and book
reviews—are signed and reflect the indi-
vidual views of the authors and not official
points of view adopted by the AAAS or
the institutions with which the authors are
affiliated.
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Air Pollution

Air pollution is becoming a serious national problem. Formerly
it was a local issue largely connected with industry, but today a
principal source of increasing pollution is the ubiquitous automobile.

When motor vehicles burn fuel they produce a number of products
in addition to carbon dioxide and water. Important amounts of
carbon monoxide and nitrogen oxides are formed. The fuel is not
entirely consumed. Part is exhausted unchanged, part appears as
hydrocarbons of smaller molecular weight, including reactive olefins.

At a concentration of slightly more than 1000 parts per million
carbon monoxide kills quickly. Most people experience dizziness,
headache, and other symptoms at approximately 100 ppm. Concen-
trations as high as 72 ppm have been observed in Los Angeles, and
values above 100 ppm have been measured in Detroit. In almost
every metropolitan area peak concentrations of carbon monoxide
approach the 100-ppm level.

In California efforts have been made to decrease the amounts of
carbon monoxide emitted by motor vehicles by use of devices such
as catalytic after-burners. At the same time there has been a trend
toward higher combustion-chamber temperatures. These efforts result
in more complete combustion but also contribute to an increase in
the production of oxides of nitrogen. Nitrogen dioxide is a poisonous
brown gas. The threshold level for toxic effects is not well known,
but it appears to be about 5 ppm. On one occasion a concentration
of nitrogen oxides of nearly 4 ppm was observed in Los Angeles.

Automobile exhaust products interact to produce physiological and
chemical effects which are greater than the sum of the parts. Syn-
ergistic effects of carbon monoxide and nitrogen oxides on respiration
have been noted. Light hydrocarbons alone are not very toxic, but
in the presence of nitrogen dioxide and sunlight hydrocarbons give
rise to noxious substances. Nitrogen dioxide acts as a photoreceptor
and is decomposed to nitrogen oxide plus atomic oxygen. This reactive
torm of oxygen attacks hydrocarbons. The products may react with
molecular oxygen to form peroxyl radicals. These in turn react with
oxygen to form ozone. The oxidants react further with the original
materials as well as with their reaction products. The result is a
complex mixture of toxic substances.

As yet there is little evidence of chronic effects from air pollution.
However, a large fraction of our population is now being exposed to
significant concentrations of a variety of toxic chemicals. These
levels are often a substantial fraction of those which produce acute
effects. There is a possibility that our people may be sustaining
cumulative insidious damage. If genetic injury were involved, the
results could be especially serious.

At present we cannot accurately evaluate the hazards of air
pollution. The toxicity of even some of the simple important chem-
icals is not well established. It is clear that there are acute synergistic -
cffects, but these have not been thoroughly examined. Even so basic
a problem as establishment of good methods for measuring the
concentrations of pollutants has not been completely dealt with.

The automobile and the automotive industry are central to our
way of life and to our economy. Can we live with a constantly
increasing level of pollution, or will we be forced to take drastic
steps to protect the nation’s health? At present the federal govern-
ment is spending about $24 million a year on the study of all aspects
of air pollution. Considering the potential seriousness of the problem,
this sum seems much too small.—PuiLir H. ABELSON



1024-CHANNEL |
QUICK-CHANGE ARTIST

As a single purpose spectrum analyzer, the CN-1024 stands out,
But the fact is that it can be quickly changed from pulse height
analysis to time-of-flight measurements, pulse neutron studies,
multi-parameter analysis, even to a 1024 address Computer of
Average Transients — simply by changing the plug-in logic units,
With the CAT plug-in, the system will isolate and measure peri-
odic signals masked by random background noise, on-line, in real
time and in 1024 addresses at rates up to 31.25 microseconds per
address. Plug-ins include units for pulse height analysis, timee
of-flight studies, multiscaling, mass spectrometry and coincidence
pair spectrometry, and the computer of average transients,

For two parameter measurements the Model 242 input unit,
which accepts two logic plug-ins, is used. In this case, the logic
units are paired for PHA vs. PHA, PHA vs. TOF, and TOF vs,
TOF studies. Additional 242 units may be added to increase the
number of parameters.

To further extend the capabilities of the 1024, other data
handling units are available. The Model 245 Eight Channel
Sorter digitally selects up to eight bands of variable widths,
8 x 128, 4 x 256, 2 x 512 or 1 x 1024. The Display Control
Unit, Model 240, provides map or contour display of accumulated
data. The Model 220C Data Output Unit drives a paper tape
Cem punch or a paper tape printer for readout and also functions
i.\.g.ga | “’y‘ as a timer, source trigger and analysis cycle counter, or binary to
S decimal converter.

212 Puise Neutron Logic
S — Important analyzer features:
( . \ « storage capacity, 217-1 )
_ ] e memory cycle time, 10 usec. read and write
| o data transfer, half to half or quarter to quarter
« built in Cathode Ray Tube Display.

Other TMC multi-channel analyzers include 100,
256, 400, 1024, 4096 and 16,384 channel systems.

Contact any TMC office for complete information
or write Technical Measurement Corporation, 441
Washington Avenue, North Haven, Connecticut,

ane. 2
Vrinas

sumrancr

- TECHNICAL MEASUREMENT CORPORATION

J
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REMOVABLE
BAFFLE ASSEMBLY
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A wide range of microbial investigations
can now be made with bench-top con-
venience in the MicroFerm, a compact
research fermentor. In the quiet of your
own laboratory, you can conduct realistic
pilot studies while temperature, agitation,
and aeration are carefully controlled.
+0.25°C TEMPERATURE CONTROL

To conserve space and achieve more effi-
cient temperature regulation, the conven-
tional water bath has been eliminated. A
new design permits tempered water to flow

New Bench-Top Fermentor

Is Small, Compact, Convenient to Use

through hollow baffles* in the fermentor
from an integral recirculating system. Tem-
perature is adjustable from 5°C above
water-supply temperature to 60°C, by
means of a Thermistor controller.
Cultures can be irradiated with fluorescent
or neon illumination from a Photosynthetic
Light Manifold.

Accommodates 4 interchangeable fermen-
tors: 2, 5, 7V2 or 14 liters. Easy to remove.
Designed for repeated sterilization in a

20” autoclave. )
*Patent Pending

Send for Catalog MFS/3265

@NB

New Brunswick Scientific Co., Inc.
1130 Somerset Street, New Brunswick, New Jersey 08903
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Get all this...
just for being lazy!

| (and using the EC 470 Vertical Gel Electrophoresis Apparatus)

o
UNRETOUCHED PHOTOGRAPH
Eight normal serum samples on o single acrylamide gel—Reproducible and Intercomparable.

WORKING TIME — 10 MINUTES

Whether you are lazy or not, you will enjoy saving up to two
hours daily conducting electrophoresis research. Using the
EC 470 Apparatus, here is how it is done:

. 1. Cell locks itself together—no further manipulation

| 2. Pour in single gel solution—no further manipulation

3. Apply samp]qs directly—no further manipulation
After running for one hour, remove gel slab.

4. Stain together, destain together, and evaluate together.

CIRCLE READER SERVICE CARD FOR DATA SHEETS AND BIBLIOGRAPHY
220 50. 40TH ST., PHILA. 4, PA,

£
E"c APPARATUS GORP. PHONE : Area Code 215-382-2204

STERILE OR CONTAMINATED?

TSI TAPE
identifies the condition!

Before Autoclaving

Protect laboratory personnel from
contamination and assure STERILE
glassware for each test by following
this simple procedure:

e

1. Place all glassware in basket , ‘
marked with TSI Tape. ’ \

STERILE
STERILE STERILE
STERILE STERILE

2. After glassware has been auto-
claved for 15 minutes at 250° F.,
TSI Tape will show a color change
indicating “STERILE.”

3. Following use, and before dis-
posing of dangerous material, place
glassware in basket marked with a
new tape and autoclave.

After Autoclaving

TSI is the only tape which shows a color change after 15 minutes in the
autoclave at 250° F. TSI Tape leaves no sticky residue when removed.

See your laboratory or hospital supplier for
TSI (Time Sterile Indicator) Tape.

TIHEYR
LAsiis

1602

For samples and complete description write to:

PROFESSIONAL TAPE CO., INC.
365 Burlington Avenue ° Riverside, lllinois 60546

level of irradiation are: (i) it allows
the survival of microorganisms capable
of producing recognizable evidence of
spoilage in the product at the end of
its storage life; (ii) bacterial spoilage
probably will occur if the product is
mishandled in storage or shipping;
(iii) bacterial spoilage will occur be-
fore degradation from other causes
which would affect product odor, fla-
vor, and texture; (iv) the cost of ir-
radiation per pound of product would
be kept at a minimum.

Dassow also reported a study of the
amount and rate of production of tri-
methylamine, total volatile bases, and
volatile acids in irradiated and unir-
radiated marine products to evaluate
their usefulness as objective indices of
product quality. Volatile acids were
considered to be the best index of
quality. The rate of nucleotide degrada-
tion and accumulation of hypoxanthine
in three species of fish was studied.
It was found that these measurements
could be made rapidly and showed a
good correlation with fish freshness
during the first 8 days of storage.

The economic outlook for radiation-
preserved foods was discussed by An-
thony A. Bertsch (U.S. Department of
Commerce), chairman of the U.S. In-
terdepartmental Committee on Radia-
tion Preservation of Foods. He report-
ed that products and processes which
appear most favorable at this point
are: (i) sterilization of ham for do-
mestic and foreign markets and of ba-
con, pork, and beef for foreign mar-
kets; (ii) pasteurization of strawber-
ries, poultry, and seafood products for
both domestic and foreign markets;
(iii) disinfection of liquid eggs; (iv)
disinfestation of wheat and wheat prod-
ucts and pork, especially for foreign
markets, and of mangoes for domes-
tic markets; (v) the inhibition of
sprouting of potatoes, especially for
foreign markets; (vi) improvement in
the quality of dehydrated vegetables
for both domestic and foreign markets.

Howard Hembree (U.S. Army Gen-
eral Equipment Test Activity) report-
ed that in a series of soldier-consumer
preference tests, irradiated and nonir-
radiated pork products, chicken, beef,
and seafood items were fed as part
of normal meals. Results in general
showed that nonirradiated control
foods were preferred over their irradi-
ated counterparts. However, irradiated
and nonirradiated pork chops and had-
dock were equally preferred. The re-
sults also showed that radiation doses
of 0.25 Mrad will prolong the storage,
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ACGESSORIES
BROADEN

VERSATILITY OF
PERKIN-ELMER
LOW-COST
SPECTROPHOTOMETERS

Known all over the world as primary
tools for regular daily chemical anal-
yses, Perkin-Elmer's low-cost spectro-
photometers are equally adaptable
to unusual applications through the
use of special accessories. Here are
some of the sampling aids developed
for the NaCl prism Model 1378, the
KBr prism Model 1378, and the grat-
ing Models 137G, 2378 and 337:
Micro Cells for work with limited
sample volumes of liquids and solids
in solution, where precise quantita-
tive and qualitative information is
sought. As little as 25 ug of sample
may be used.

Small-Volume (25 ¢c) Gas Cell for
sample-limited gas analysis. A 7.5
cm path is provided.

Beam Condenser for micro-analy-
sis of extremely small solid samples
in KBr pellets. As little as 1 ug may
be detected.

For details on the full selection of
accessories for P-E low-cost IR spectro-
photometers, write to Instrument Divi-
sion, Perkin-Elmer Corporation, 723
Main Avenve, Norwalk, Connecticut,

PERKIN-ELLMER

26 MARCH 1965

at 0.5° to 1.7°C, of haddock for 14
days and shrimp for 7 days, without
adversely affecting consumer prefer-
ence.

W. T. L. Neal (Ministry of Agricul-
ture, Fisheries and Food, Great Brit-
ain) indicated that the principal in-
terest of European countries is in the
use of radiation to pasteurize foods to
eliminate salmonella infection. He indi-
cated that there is a potential in Bri-
tain for the application of radiation to
the processing of imported frozen
eggs, frozen horse meat imported for
pet foods, coconuts, meat and fish
meals, and chicken.

Lloyd L. Kempe (University of
Michigan) reported on the unusual
problems in studying Type E botulism
in connection with the radiation pres-
ervation of foods. Citing studies on the
heat resistance of Type E spores, he
pointed out an apparent anomaly in
the temperature at which they are in-
activated. He reported on a study using
spore suspensions of the Beluga strain
in sealed ampules in which the number
of spores was reduced by 5 cycles in
3 minutes at 78°C but survivors re-
mained at 60 minutes. These remaining
spores produced Type E toxin upon
subculture. Kempe said that this indi-
cates the existence of the so-called
“tail” on the heat-survivor curves and
that the surviving spores are Type E.
Studies to confirm this are continuing.

The conference was sponsored joint-
ly by the National Academy of Sci-
ences—National Research Council, the
U.S. Atomic Energy Commission, and
the U.S. Army Natick Laboratories.
Proceedings of the conference will be
published by NAS-NRC.

FERDINAND P. MEHRLICH
Food Division, U.S. Army Natick
Laboratories, Natick, Massachusetts

Vesalius Commemoration at Brussels

Vesalius was born in 1514 and died
in 1564. His activities took him from
his native Belgium, through France,
Switzerland, Germany, Austria, Italy,
Spain, the Holy Land, and the Greek
islands. The widespread impact of his
work amply justified the international
celebration of the fourth centennial of
his death which was held in Brussels
19-24 October 1964.

The meeting comprised two pro-
grams, one historical and humanistic,
and the other concerned with contem-
porary biology. An elegant facsimile

FIRST CHOICE

Tygon Flexible Plastic Tubing,
Formulation R-3603, is the first
transparent plastic tubing de-
veloped on the basis of research
to meet the specific demands of
laboratory usage. Because it
is chemieally inert, non-toxic
and non-contaminating, it will
maintain purity in even the
most sensitive solutions. Glass-
like clarity of the plastic per-
mits visual examination of fluid
flow at any point—hence better
process control. Flexible and
tough as a rawhide string,
Tygon Tubing handles easily—
connects and disconnects quick-
ly, and won’t kink or collapse.

Tygon Formulation R-3603 is
the logical tubing for every
laboratory application. That’s
why laboratories all over the
world use more of it than all
other brands put together.
There is a size for every appli-
cation, and required sizes are
stocked by laboratory supply
houses everywhere.

Write today for
Bulletin T-102 for
complete techni -
cal data.

389E-3-A
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% .-- OUr appointment as an

authorized distributor of

SARTORIUS

Balances

No vernier—No estimation

Series 2400

ALL-DIGITAL READOUT
to the 4th Decimal Place!

C‘; ith this line of substitution-type analytical balances, you get an accurate,
direct answer to the fourth decimal place! There’s no vernier to align--
nothing to estimate. Operation couldn’t be simpler.

There are seven models in the 2400 Series. Three feature mechanical
taring over the full optical range—manipulated by a single knob. No addi-
tional weight dialing is required. Should the tare exceed the optical range,
you simply use the built-in weights for gross taring until the difference is
within the optical range. Each model can be tared up to its capacity.

Simplification of design and the use of a sturdy plastic housing are
reflected in the low prices covering this attractive line of balances—designed
for operation on 110 to 240 volts AC. All models can be modified for
below-the-balance weighing.

Only two of the seven models are listed here. For the complete 2400
Series story, ask us for bulletin BR118,

SGA Catalog No. B-1381X Model 2402 Model 2403
Maximum Capacity (with manval tare) ... 2209 150 ¢
Built-ln Weights .....ccocovvvnvereencinincnnennnnnnn, 1-199 g 1-99¢g
Optical Range 1g Tg
One Optical Scale Division {digital) ..... 10 mg 10 mg
One Micrometer Division (digital readability) 0.1 mg 0.1 mg
Accuracy in Optical Range ............coovvvieenniieniieecesienren s +0.05 mg +0.05 mg
Each $725.00 $595.00

CIEINTIFIC
LASS

PPRPARATUS
co. TIvC.
BLOOMFIELD, NEW JERSEY

Branches: Boston 16 Danbury ElkGra}f‘e'Village Fullerton

Philadelphia 2  Silver Spring  Syracuse 2
Mass. Conn. Md. NY.

Calif. Penna.
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edition of the Fabrica (1543) was
published for the occasion, while
C. D. O’Malley’s biography of Vesa-
lius had appeared shortly before the
meeting. The week opened with a cere-
monial session in the presence of King
Baudouin; there were visits to Vesali-
us’s birthplace and other historical
sites, concerts of 16th-century music
in the old city hall, and joint lunches
and dinners.

The inaugural session of the com-
bined programs was devoted to gen-
eral addresses in honor of Vesalius
and concluded with the formal open-
ing of an exhibition of Vesaliana
gathered from all over Belgium and
from Switzerland and Spain; this was
unquestionably the largest such exhi-
bition ever presented.

The succeeding humanistic sessions
were of a more specialized nature, with
speakers invited from those European
countries with which Vesalius had
some relation, and from America, in
order to stress the international char-
acter of the commemoration. With
Heymans (president of the organizing
committee) presiding, Belloni (Milan)
discussed Vesalius’s great-grandfather,
Johannes de Vesalia, his medical train-
ing at Pavia, his study of the plague
in Italy, and his relations with the
Duke of Milan, Francesco Sforza.
Kellett (Newcastle-upon-Tyne) dealt
with influences on Vesalius during his
medical studies in Paris (1533-36),
and Boeynams (Antwerp) discussed
the same theme as it related to
Vesalius’s further studies in Louvain.
O’Malley (Univetsity of California,
Los Angeles) spoke on the evolution
of Vesalius’s scientific method during
his years in Padua.

A paper by Steudel (Bonn) on
Vesalius’s contribution to the develop-
ment of anatomical nomenclature was
followed by more general considera-
tions of “The Vesalian man in the
world of Copernicus” by Canguilhem
(Paris), the evolution of scientific-
technical relations by Auger (Paris),
and a paper by Florkin (Liege) on
“The renaissance of Vesalian studies
in the 20th century.” There is no ques-
tion of the increasing interest in
Vesalius and the growing recognition
of his achievement.

The scientific sessions, in the form
of a symposium on “Cell, form and

" function,” represented an effort to view

the contemporary scene in biology.
Under the title “The cell and its en-
vironment,” there were presentations
by Danielli (Buffalo) and Koch (Lou-
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vain), Chapman-Andresen (Copenha-
gen), Curtis (London), and Klein-
zeller (Prague), centered around cell
membranes and transport phenomena.
Under “Energy production,” there
were broad discussions by Slater
(Amsterdam) and Duysens (Leiden)
on respiratory and photosynthetic proc-
esses, and by André (Paris) on the
structure of mitochondria. Discussion
on the “Utilization of energy” was
opened by Chantrenne (Brussels) who
spoke on “Polyribosomes, agents of
protein synthesis.” Gibbons (Harvard)
then spoke on ciliary movement, and
was followed by Huxley (Cambridge)
and Mommaerts (UCLA) discussing
the structure and function of muscle.
Under the general heading “Catabol-
ism,” Berthet (Louvain), speaking for
himself and DeDuve, discussed “Physi-
ological adaptations of the phenomena
of intracellular digestion.” Levi-Montal-
cini (St. Louis) treated “Growth con-
trol of nerve cells by a protein factor
and its antiserum,” and Glucksmann
(Cambridge) spoke on “Cell death in
normal development.”

At a meeting on ‘“Morphogenesis
and differentiation,” Pasteels (Brus-
sels) discussed the structural aspects
of fertilization; Monroy (Palermo)
spoke on the activation of protein
synthesis in that process, and Curtis
(London) discussed the cortical con-
trol of embryogenesis. The last spe-
cial session was devoted to “Genetical
aspects of embryonic development,”
with lectures by Thomas (Brussels) on
the control of genetic replication, Sirlin
(Edinborough) on nucleolar RNA,
and Signoret (Caen) on nuclear trans-
plantations and embryonic differentia-
tion.

The closing session was opened by
Brachet (Brussels) with a masterful
summary of the entire scientific pro-
gram. The symposium indeed pro-
voked an active discussion of contem-
porary currents in biology; one may
say that among these are the problems
with which Vesalius would occupy
himself today, the more so since the
emphasis was on embryonic develop-
ment, often regarded as the next fron-
tier of molecular biology. As a result
of the conference all participants were
aware of the great scientific tradition
perpetuated by Vesalius.

The proceedings of the conference
and a catalog of the exhibition will
be published.

W. F. H. M. MOMMAERTS
C. D. O'MALLEY
University of California, Los Angeles
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THE EATON-DIKEMAN COMPANY

Ambush at Filter Gulch

Looks as though operations at the Filter Gulch Placer & Mining Co.
have been temporarily held up. We wondered why their last order
specified bullet-proof filter paper. Fortunately we don’t get many like
that ... but we do spend a good deal of time handling Special Filter
Paper Requirementsincluding ® Special filtering characteristics ® Un-
usual mechanical properties ® Non-standard sizes and configurations
® Small quantities (prompt attention to special-paper orders for as
little as 500 lbs.)

because, unlike other laboratory filter paper suppliers, we operate
our own domestic paper mill

because we maintain extensive laboratories staffed with competent
scientists

because we have complete in-house converting facilities

and because filter papers are our basic business
we can give special orders the prompt and individual attention they
require. Try us.

For complete, free data on our standard line of laboratory and
scientific filter papers, send for our new Laboratory Filter
. Paper Catalog.

Filtertown, Mount Holly Springs, Pennsylvania
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dependable
laboratory apparatus |
you can use

for determination

of €0,-0,-CO-N, in
ultra-micro samples
is the

NATELSON
MICROGASOMETER

And now...a new Gas Injec-
for attachment can be used
with any standard Gas Chro-
matograph for complete gas
analysis (e.g. Perkin-Elmer Model 8201.

Ask your laboratory supply dealer
for a demonstration of this easily
learned technique...or wri_ta to:

Scientific
Industries. .

A

Dept. 5-1365 220-05 97th AVENUE
QUEENS VILLAGE 29, NEW YORK
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Forthcoming Events

March

29-29 Apr. Genito-Urinary Diseases,
symp., Univ. of Kentucky, Lexington. (N.
J. Pisacano, Continuation Medical Educa-
tion, Univ. of Kentucky, Lexington)

30-31. Formulation of Pesticides, symp.,
London, England. (Assistant Secretary,
Soc. of Chemical Industry, 14 Belgrave
Sq., London, S.W.1)

30-1. Non-conventional Electron Mi-
croscopy, Cambridge, England. (Inst. of
Physics and the Physical Soc., 47 Belgrave
Sq., London, S.W.1, England)

31-2. Corrosion by Hot Gases and Com-
bustion Products, symp., European Fed-
eration of Corrosion, Frankfurt am Main,
Germany. [DECHEMA, 6 Frankfurt
(Main) 7, Postfach 7746, Germany]

31-2. Optical Soc. of America, Dallas,
Tex. (M. E. Warga, 1155 16th St., NW,
Washington, D.C. 20036)

31-2. Recent Developments in Heat
Treatment of Food, 2nd European symp.,
Frankfurt am Main, Germany. [Gesell-
schaft Deutscher Chemiker, Dr.rer. nat.
Wolfgang Fritsche, 6000 Frankfurt (Main),
Postfach 9075, Warrentrappstr. 40-42,
Germany]

31-2. Electron Beam, 7th annual symp.,
University Park, Pa. (A. B. El-Kareh, Dept.
of Electrical Engineering, Pennsylvania
State Univ., University Park)

April

I1-3. Association of Surgeoms of Great
Britain and Ireland, annual, London, Eng-
land. (Joint Secretariat, 47 Lincoln’s Inn
Fields, London, W.C.2)

1-3. Dermovenereology, 7th meeting
Univ. of Catania, Italy. (Direzione della
Clinica Dermosfilopatica, Piazza S. Agata
La Vetere 5, Catania, Sicily, Italy)

1-4. British Medical Assoc., annual clini-
cal meeting, Dundee, Scotland. (D. Gul-
lick, BMA, Tavistock Square, London,
W.C.1, England)

1-15. Theoretical Chemistry, NATO
Advanced Study Inst., Frascati, Italy. (C.
A. Coulson, Mathematical Inst., 10 Parks
Rd., Oxford, England)

2-3. Alabama Acad. of Science, Flor-
ence State College, Florence. (W. B. De-
Vall, Forestry Dept., Auburn Univ., Au-
burn, Ala.)

2-3. Arkansas Acad. of Science, Univ.
of Arkansas, Fayetteville. (G. E. Temple-
ton, Dept. of Plant Pathology, Univ. of
Arkansas, Fayetteville)

2-3. Chemistry Facilities for the Two-
Year College, Junior College Chemistry
Roundtable, conf., Dearborn, Mich. (W.
T. Mooney, Jr., El Camino College, Via
Torrance, Calif. 90506)

2-3. Alexander Graham Bell Assoc. for
the Deaf, Southeastern regional meeting,
New Orleans, La. (G. W. Fellendorf, 1537
35th St.,, Washington 20007)

2-3. Pennsylvapnia Acad. of Science,
41st annual, Villanova Univ., Villanova.
(G. E. Grube, Lock Haven State Col-
lege, Lock Haven, Pa.)

2—4. Society for Applied Anthropology,
annual, Lexington, Ky. (SAA, Rand Hall,
Cornell Univ., Ithaca, N.Y.)

2—4. American Soc. for the Study of
Sterility, San Francisco, Calif. (H. H.

Thomas, 944 S.
Ala.)

2-7. West African Science Assoc., 5th
biennial conf., Freetown, Sierra Leone.
(M. M. Anderson, Geology Dept., Fourah
Bay College, Freetown)

4. Chest Disease, symp., Arizona Acad.
of General Practice. (Cardiopulmonary
Section, Tucson Medical Center, P.O. Box
6067, Tucson, Ariz. 85716)

4-7. American College of Obstetricians
and Gynecologists, annual, San Francisco,
Calif. (ACOG, 79 W. Monroe St., Chi-
cago, Ill. 60603)

4-9. Division of Chemical Literature,
American Chemical Soc., Detroit, Mich.
(B. M. Davis, Cabot Corp., Concord Rd.,
Billerica, Mass.)

4-9. American Chemical Soc., spring
natl. meeting, Detroit, Mich. (ACS, 1155
16th St., NW, Washington, D.C. 20036)

5-7. Atomic Energy Soc. of Japan, an-
nual, Kyoto, Japan. (M. Masamoto, Atom-
ic Energy Soc. of Japan, c/o Japan Atomic
Energy Research Inst., 1, 1-chome, Shiba-
tamura-cho, Minato-ku, Tokyo, Japan)

5-7. Hormonal Effects of Cutaneous
Structure and Function, New York Univ.,
New York, N.Y. (Office of the Recorder,
New York Univ. Post-Graduate Medical
School, 550 First Ave., New York 10016)

5-7. Elementary Particles, conf., Birm-
ingham, England. (Administration Asst.,
Inst. of Physics and the Physical Soc., 47
Belgrave Sq., London, S.W.1, England)

5-7. Fission Product Release and Trans-
port under Accident Conditions, intern.
symp., Oak Ridge, Tenn. (C. J. Barton,
Oak Ridge Natl. Laboratory, P.O. Box
X, Oak Ridge 37831)

5-7. Nuclear Engineering: Neutron
Dynamics and Control, 4th annual symp.,
Univ. of Arizona, Tucson. (D. L. Hetrick,
Dept. of Nuclear Engineering, Univ. of
Arizona, Tucson 85721)

5-7. New Dimensions in Space Tech-
nology, 2nd space congr., Cocoa Beach,
Fla. (L. E. Mertens, RCA Missile Test
Project, M.U. 741 Bldg. 423, Patrick AFB,
Fla.)

5-7. Structures and Materials, ATAA
6th natl. conf., Palm Springs, Calif. (J. E.
Hove, Materials Sciences Laboratory-F/
2323, Aerospace Corp., Box 95805, Los
Angeles, Calif.)

5-8. American Acad. of General Prac-
tice, annual, Seattle, Wash. (M. F. Cahal,
AAGP, Volker Blvd. at Brookside, Kan-
sas City, Mo.)

5-8. High Energy Physics, symp., Birm-
ingham, England. (Administration Asst.,
Inst. of Physics and the Physical Soc., 47
Belgrave Sq., London, S.W.1, England)

5-8. Industrial Health, American conf.,
Miami Beach, Fla. (American Industrial
Health Conf.,, 55 East Washington St.,
Chicago, Ill.)

5-9. American College of Allergists,
seminar and 21st annual congr., Las Vegas,
Nev. (Administrative Office, 2141 14th St.,
Boulder, Colo.)

5-9. Clean Air, congr. and exhibition,
Dusseldorf, Germany. (Nordwestdeutsche
Ausstelungs-und Messe-Gesellschaft mbH,
Nowea 5, Dusseldorf, Messegelande, Ger-
many )

5-9. Phenomena in the Neighborhood
of Critical Points, Washington, D.C. (M.
S. Green, Statistical Physics Section, Natl.
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Sterilizing

Filtration and

Sterility Testing

Worth writing for

ADM-20, Sterilizing Filtration and Sterility Testing
describes techniques for using Millipore filters to
sterilize pharmaceutical and biological solutions. In-
cludes new MF technique for sterility testing of anti-
biotics in accordance with F.D.A. regulations. To re-
ceive a free copy of this 32-page manual, write to

[Williporé FILTER CORPORATION

145 Ashby Road, Bedford, Mass.

twelve pore-size grades from 8 microns down to 10 millimicrons. In
microfiltration or analysis, all matter larger than the filter pore size is
screened from fluids and retained on the filter surface.

(Mﬂipure--’& filters are cellulose plastic porous membranes made |n)

X-Ray Analyzing

Crystals

Certified Resolution and Intensity.

All X-Ray crystals are selected and tested

for maximum reflectivity and resolution

on Isomet’s Twin Crystal Spectrometer.

KAP « EDDT « Lif « NaCi « PET

Quartz * Gypsum * ADP « Silicon

Available as flat plates and curved crystals.
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Isomet Corporation
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For continuous monitoring of the effluent from chromato-
graphic and electrophoretic columns. The Uvicord measures
UV absorption at 2537 A and possesses such high volumetric
resolving power and photometric stability that in many
cases quantitative as well as qualitative measurements can
be made. Applicable to proteins, certain peptides and amino
acids, cyclic hydrocarbons, nucleosides and nucleotides,
purines and pyrimidines, some steroids, and to all other
substances having sufficient absorption at 2537 A. The
small dose of UV radiation administered to the sample in

the measuring cell leaves even UV-sensitive substances vir-
tually unaffected. Operation in a coldroom is possible when

%

\

ORD

UV-Monitor with High Resolving
Power and Unsurpassed
-1 —Base Line Stability

LKB 4740A Coldroom Attachment is used. Derachable
optical unit contains stable mercury lamp, adjustable slit,
liquid uleraviolet filter, black glass filter, low-volume measur-
ing cell of quartz with inlet and outlet connectors for
Teflon capillary tubing, and vacuum phototube. Control
unit contains light-intensity stabilizer and d.c. amplifier.
Connections are provided for the LKB 6520 D.C. Recorder
and for standard 10-mV or 100-mV potentiometer recorders.
Provisions for fraction marking are included with the
6520A.

The Uvicord may be used with LKB’s new ReCyChrom
4900 recycling chromatography system.

For complete information request Bulletin 470053
LKB INSTRUMENTS, INC., 4840 Rugby Ave., Washington, D.C. 20014

\ ®

LKB PRODUKTER AB, P.O. Box T6, Stockholm-Bromma 1, Sweden

-
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Two for
the price
of none

Two laboratory planning manuals
... at no cost to you. All you
do is ask for them.

Laboratory Hoods—A comprehen-
sive reference on hoods for use
in biological, radiological, chem-
ical and other laboratories.
Discusses hood design, air or
fume exhaust systems, safety,
construction and accessories.
Also gives specifications and
dimensions. 64 pages.

Laboratory Casework & Furniture
—Discusses cabinets, sinks,
counters and other units for
efficient laboratories. Shows
equipment which permits change
of drawer or door arrangement
without tools. Outlines design,

construction, materials and dimen-

sions of equipment. 44 pages.

Use this coupon to get one

or both of these free Blickman
design catalogs. They can

help you plan for tomorrow’s
laboratory today.

S. BLICKMAN, INC.

6904 Gregory Ave.,

Weehawken, N. J.

Please send information on
( ) Laboratory Hoods

( ) Laboratory Casework

Name
Title
Institution
Address_
City
Country

+1608

Bureau of Standards, Washington, D.C.
20234)

5-10. Nuclear Developments, 1st in-
tern. congr., Brighton, England. (J. B.
Pinkerton, Inst. of Nuclear Engineers, 147
Victoria St., London, S.W.1, England)

5-12. Large Telescopes, symp., Pasa-
dena and San José, Calif. (I. S. Bowen,
c/o Mt. Wilson Observatory, 813 Santa
Barbara St., Pasadena)

5-24. World Meteorological Organiza-
tion, Regional Assoc. VI (Europe), 4th
session, Paris, France. (WMO, 41 Avenue
Giuseppe Motta, Geneva, Switzerland)

6-8. Biomathematics and Computer Sci-
ence in the Life Sciences, 3rd annual
symp., Houston, Tex. (Office of the Dean,
Div. of Continuing Education, Univ. of
Texas Graduate School of Biomedical
Sciences, 102 Jesse Jones Library Bldg.,
Texas Medical Center, Houston 77025)

6-9. Royal Aeronautical Soc., conf.,
Nottingham, England. (H. Umpleby, In-
stitution of Mechanical Engineers, 1 Bird-
cage Walk, Westminster, London, S.W.1,
England)

6-9. Automatic Control, conv., Not-
tingham, England. (H. Umpleby, Institu-
tion of Mechanical Engineers, 1 Birdcage
Walk, Westminster, London, S.W.1, Eng-
land)

7-9. American Assoc. for Cancer Re-
search, 56th annual, Philadelphia, Pa.
(AACR, 7701 Burholme Ave., Fox Chase,
Philadelphia 19111)

7-9. The Chemical Soc., anniversary
meetings, Glasgow, Scotland. (CS, Burl-
ington House, London, W.1, England)

7-9. Nucleation Phenomena, intern.
symp., Cleveland, Ohio. (A. G. Walton,
Dept. of Chemistry, Case Inst. of Tech-
nology, University Circle, Cleveland 6)

7-9. Pesticides, U.S.-Japan Cooperative
Science program, Honolulu, Hawaii. (Office
of Intern. Science Activities, Natl. Science
Foundation, Washington, D.C.)

7-9. Stress Analysis, conf., Bristol, Eng-
land. (Administration Asst.,, Inst. of
Physics and the Physical Soc., 47 Belgrave
Sq., London, S.W.1, England)

7-16. Instrumentation for Hydraulic
Research, U.S.-Japan Cooperative Science
Program seminar, Tokyo, Japan. (Office
of Intern. Science Activities, Natl. Science
Foundation, Washington, D.C.)

8-9. Histochemical Soc., 16th annual,
Philadelphia, Pa. (S. S. Spicer, Natl. Inst.
of Health, Bethesda, Md. 20014)

8-9. Microbiological Deterioration in
the Tropics, symp., London, England.
(Secretary, Soc. of Chemical Industry,
14 Belgrave Sq., London, S.W.1, England)
~ 8-9. British Inst. of Radiology, annual
congr., London, England. (BIR, 32 Wel-
beck St., London, W.1)

8-9. X-ray Analysis, Conf., Inst. of
Physics and the Physical Soc., Edinburgh,
Scotland. (Administration Asst.,, Inst. of
Physics and the Physical Soc., 47 Belgrave
Sq., London, S.W.1, England)

8—10. North Pacific Soc. of Neurology
and Psychiatry, Portland, Ore. (W. W.
Thompson, 3300 S.W. Dosch Rd., Port-
land)

8-10. American Radium Soc., New Or-
leans, La. (J. L. Pool, 444 E. 68 St., New
York 10021)

8-14. American Soc. for Biological
Chemists, annual, Atlantic City, N.J. (K.

Profitable
reading...

e |f your laboratory is one of
the thousands already equipped with
C. R. C. automatic glassware washers,
this special report will bring you im-
portant new data and suggestions for
expanded Labwasher® usage.

If you are not using C.R.C. Labwashers®,
this book on automated glassware
cleansing can be one of the most im-
portant pieces of literature to come
across your desk in a long time!

It will acquaintyou with a unique, low cost
piece of laboratory equipment that quick-
ly pays its own way and brings smiles
of delight to all who experience the
results of its trouble-free performance.

A C. R. C. Labwasher® will work for you
(even during lunch hours and after the
work day ends) and save more than
509, of glassware breakage. It can solve
budget, time and personnel-relation
problems for you as it has for many
other laboratories both large and small.

It can help you get a larger amount of
work done without increasing payrolls,
overhead or other
budget-wrecking
methods. How?
Simply by elimi-
nating the extrava-
gance of hand
washing labware!

Get the full facts
today. Request
hulletin No. 157,

e CHEMICAL RUBBER co

2310 Superior Avenue
Cleveland, Ohio 44114
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Bloch, Harvard Univ.,
Mass.)

9-10. American Soc. for Artificial In-
ternal Organs, Atlantic City, N.J. (B. K.
Kusserow, Dept. of Pathology, Univ. of
Vermont College of Medicine, Burlington)

9-10. American Assoc. of University
Professors, Washington, D.C. (W. P.
Fidler, AAUP, 1785 Massachusetts Ave.,
NW, Washington, D.C.)

9-11. Southwestern Psychological As-
soc., annual, Oklahoma City, Okla. (O.
Parsons, Dept. of Psychiatry, Neurology,
and Psychology, Oklahoma Medical Cen-
ter, Oklahoma City)

9-13. Mediterranean Cooperation for
Solar Energy, Istanbul, Turkey. (M. Perrot,
c/o Faculte des Sciences, Pl. Victor Hugo,
Marseilles, France)

9-14. Federation of American Societies
for Experimental Biology, 46th annual,
Atlantic City, N.J. (Mrs. T. C. Heatwole,
FASEB, 9650 Wisconsin Ave., Washing-
ton, D.C. 20014)

10. New Mexico Acad. of Sciences,
Socorro. (K. S. Bergstresser, 739 42nd
St., Los Alamos, N.M.)

10-12. Aerospace Electronics, natl.
conf., Dayton, Ohio. (Inst. of Electrical
and Electronics Engineers, Dayton Office,
1414 E. 3 St., Dayton)

10-14. American Soc. for Experimental
Pathology, Atlantic City, N.J. (H. D.
Moon, Univ. of California School of Med-
icine, San Francisco 94122)

10-14. American Inst. of Nutrition,
annual, Atlantic City, N.J. (O. Mickelsen,
Dept. of Foods and Nutrition, Michigan
State Univ., East Lansing)

10-14. American Physiological Soc.,
Atlantic City, N.J. (R. G. Daggs, 9650
Wisconsin Ave., Washington, D.C.)

10-16. American Assoc. of Immunolo-
gists, Atlantic City, N.J. (B. H. Waks-
man, Massachusetts General Hospital,
Boston 14)

11-15. Calcified Tissues, 3rd European
symp., Davos, Switzerland. (H. Fleisch,
Laboratorium fiir Experimentelle Chir-
urgie, Schweizerisches Forschungsinstitut,
Davos)

12-13. Inorganic Single Crystals, symp.,
London, England. (Asst. Secretary, Soc.
of Chemical Industry, 14 Belgrave Sq.,
London, SW.1)

12-13. Seismological Soc. of America,
annual, St. Louis, Mo. (C. Kisslinger,
Dept. of Geophysics and Geophysical
Engineering, St. Louis Univ., 3621 Olive
St., St. Louis 63108)

12-14. Atomic Spectra and Radiation
Processes, conf., Oxford, England. (Ad-
ministration Asst., Inst. of Physics and
the Physical Soc., 47 Belgrave Sq., Lon-
don, S.W.1, England)

12-14. Ballistocardiography and Cardio-
vascular Dynamics, 1st world congr., Am-
sterdam, Netherlands. (A. A. Knoop,
Physiological Laboratory, Free Univ,,
Valeriusplein 11, Amsterdam)

12-15. American College Personnel As-
soc., Minneapolis, Minn. (A. H. Hitch-
cock, 1605 New Hampshire Ave., NW,
Washington, D.C. 20009)

13-14. Kinetics of Proton Transfer
Processes, Faraday Soc., Univ. of New-
castle-upon-Tyne, England. (FS, 6 Gray’s
Inn Square, London, W.C.1, England)

13-14. Thermal Analysis, symp., Lon-
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Cambridge 38,

Why a Coulachron Analyzer?

SPEED: 30 seconds or less for each analysis
SAMPLES: in microliters

ANALYSES: more than 120 different ions and compounds
STANDARDS: seldom required

READOUT: digital, in microequivalents

ACCURACY: for most analyses, better than 0.5%

a new instrument that provides fast, easy,
economical analysis . .. automatically

CLINICAL UNIT RESEARCH PANEL

With a remarkable new Instrument, the Coulachron, you can now titrate for
more than 120 different ions and compounds—in seconds—without standard
solutions—using micro samples—automatically! The Coulachron generates its
own titrants, titrates to any selected potentiometric or amperometric end point,
and reads out directly-in microequivalents on a digital counter,

The basic Coulachron features the simplicity of plug-in programming for
specific analyses, In addition, the separate Research Panel substitutes for the
program plugs to let you adjust each variable independently, With the Panel,
you can develop your own analyses, modify standard procedures, follow titrations
on indicating meters and measure electrode voltages. .

You can do all kinds of oxidation-reduction, precipitation and complex-fore
mation titrations with the Coulachron and Research Panel. Generate titrants ot
add them from external burettes, as you choose. Most analyses take less than
30 seconds, require only microliters of sample, need no calibration standards,
and are accuracy-limited only by your sample pipetting technique.

Get the full facts on automating your analytical procedures with the Coul-
achron. Write:

VALC O CANAL INDUSTRIAL CORPORATION
Dept. E-32 4935 Cordell Avenue
Bethesda, Maryland 20014 / (301) 656-2333

Sales and Service Offices in _+ Boston ¢ Houston ¢ New York e Seattle
e Chicago e Los Angeles ¢ Pittsburgh e Washington, D. C. e Cincinnati
e Memphis ¢ St. Louis * Toronto * Cleveland ¢ Minneapolis » San Francisco

&
F
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More “Firsts” for Sigma:

REDUCED FORM NMN

tid

N dronisotinamide” K base
Type Il —Barium Salt 1 gm—$400.00 25 mg—$28.25
Type Ill—Sodium Salt 1 gm—$550.00 25 mg—$37.50

ACETOCHLOROGLUCOSAMINE

Tentatively Priced— 1 gm—$50.00 100 mg—$9.75

Form;

N-ACETYL-3-D-GLUCOSAMINE-NAPHTHOL AS-LC

Naphthol AS-LC-N-Acetyl 8-D-Glucosamine;
2-Acetamido-2-deoxy-8- Glucosidoxy Naphthol AS-LC;
N-phthllene 2-(2’-Acetamido-2’-deo: ﬁ Glnconldoxy)

3.Carboxy-(2’",5”-Dimethoxy- ‘" Chloroanilide)

An interesting substrate for N-Acetyl Glucosaminidase
Tentatively Priced— 1 gm—$100.00 500 mg—$60.00
100 mg—$19.50

2-8-D-GALACTOSIDOXY-NAPHTHOL AS-LC

Naphthol AS-LC-8- D-aalactoude
B-D-Galactose-Naphthol AS-L
Nap'(lth

57-Dimethoxy-4", bt A

An interesting substrate for 3-D-Galactosidase
Tentatively Priced— 1 gm—$50.00 500 mg—$30.00
100 mg—$9.00

We also call your attention to:

CILLIGEN®
(Penicilloyl Polylysine)

An interesting compound offered for Research on the Chemistry of .
Penicillin sensitivity and o"ergy

Ref: 1) Parker, C., et p. Med., 115, 821, (62)
2) Brown, B.C., ot .I JAMA 189 #8, '599- 604. (84)

Inqumes Invited

Sigma is pleased to announce Substantial Price Reductions on:

Cytidine—5'—M hosphat Inosine—5'—Monophosphate
Uridine—5" —Monophospha‘l‘e Guanosine—5'—Monophosphate

P

Disodium Salt, Crystalline

98-100% Pure
Now only— 1 gm—$4.00 5 gm—$15.00
DITHIOERYTHRITOL

A new reagent for maintaining -SH groups in reduced state.

Quantitatively reduces disulfides.
Ref: Cleland, W., Biochem., 3, 480, (64).

ELECTROPHORESIS

Two filter paper accessories for use with your electro- Tentatively Priced— 1 gm—$24.75 100 mg—$4.70
phoresis apparatus are now available!

WICKS—EP 14 For fast, smooth, even wicking of the

electrolyte onto the strip. ORDER DIRECT TELEPHONE COLLECT

from ANYWHERE in the WORLD

Day, Station to Station, PRospect 1-5750
Night, Person to Person, Dan Broida, WYdown 3-6418 %

BLOTTERS—EP. 15 For fast, smooth, even blotting of the
strips after they have been wetted with buffer solution.

You can now purchase all your paper requirements for
electrophoresis apparatus from one source,

SdIH.I.S odil101d

TWX (Teletype) Day or Night: COLLECT-314-556-0594-U
ELECTROPHORESIS STRIPS?  Of course! Whatman No. 1, TELEGRAM: SIGMACHEM, St. Louis, Mo.

Whatman No. 2, Whatman No. 3MM, Whatman DEAE paper.

For full information and price write for the New Reeve 5 ‘ E &%ﬂ

Angel Catalog. Samples available upon request.

The Research Laboratories of

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

Available from your laboratory supply dealer or through

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

reeve angel
9 Bridewell Place, Clifton, New Jersey @
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don, England. (B. R. Currell, Dept. of
Chemistry, Mathematics, Biology, and
Geology, Northern Polytechnic, Hollo-
way Rd., London, N.7)

13—15. Telemetering, natl. conf., Hous-
ton, Tex. (R. W. Towle, Advanced Tech-
nology Laboratories, 369 Winsman Ave.,
Mountain View, Calif.)

13-17. American Soc. of Parasitolo-
gists, 40th annual, Atlanta, Ga. (F. J.
Kruidenier, Dept. of Zoology, Univ. of
Hlinois, Urbana)

13-17. Rehabilitation, Pan Pacific conf.,
Tokyo, Japan. (Intern. Soc. for Rehabili-
tation of the Disabled, 701 First Ave.,
New York 10017)

14. Programmed Instruction in Medical
Education, symp., Newark, N.J. (A.
Krosnick, Div. of Chronic Illness Con-
trol, New Jersey State Dept. of Health,
Box 1540, Trenton 25)

14-16. Water Resources and Pollution
Control, 14th, Raleigh, N.C. (C. M. Weiss,
Box 899, Chapel Hill, N.C.)

15-16. Heat Transfer at Cryogenic
Temperatures, Oklahoma State Univ.,
Stillwater. (J. D. Parker, Dept. of Me-
chanical Engineering, Oklahoma State
Univ., Stillwater 74075)

15-16. Programming and Control, in-
tern. conf., US. Air Force Academy,
Colorado Springs, Colo. (O. J. Manci,
G. B. Dantzig Operations- Research Cen-
ter, Univ. of California, Berkeley)

15-17. American Ethnological Soc.,
Lexington, Ky. (N. F. S. Woodbury, Of-
fice of Anthropology, U.S. Natl. Museum,
Washington, D.C.)

15-17. Southern Soc. for Philosophy
and Psychology, Atlanta, Ga. (E. A.
Alluisi, Psychology Dept., Univ. of Texas,
Austin 78712)

16-17. Montana Acad. of Sciences,
Montana State College, Bozeman. (L. H.
Harvey, Dept. of Botany and Microbiol-
ogy, Montana State Univ., Missoula)

16-18. Association of Southeastern
Biologists, annual, Charlottesville, Va. (J.
N. Dent, Room 270, Gilmer Hall, Mc-
Cormick Rd., Charlottesville 22903)

18-22. Association of American Geog-
raphers, annual, Columbus, Ohio. (E.
Taafee, Dept. of Geography, Ohio State
Univ., Columbus)

18-24. Tsunami Run-up, U.S.-Japan
Cooperative Science Program mtg., Sap-
poro, Japan. (Office of Intern. Science Ac-
tivities, Natl. Science Foundation, Wash-
ington, D.C.)

19-21. Nondestructive Evaluation of
Aerospace and Weapons System Compo-
nents and Materials (unclassified), San
Antonio, Tex. (J. R. Barton, Southwest
Research Inst.,, 8500 Culebra Rd., San
Antonio 6)

19-21. Biomedical Sciences Instrumen-
tation, 3rd natl. symp., Instrument Soc.
of America, Dallas, Tex. (D. R. Stearn,
ISA, 530 William Penn Place, Pittsburgh,
Pa. 15219)

19-21. Mechanics, Physics, and Chem-
istry of Seolid Propellants, Purdue Univ.,
Lafayette, Ind. (A. C. Eringen, School
of Aecronautics, Astronautics and Engi-
neering Sciences, Purdue Univ., Lafayette)

19-22. Modern Trends in Activation
Analysis, intern. conf,, Texas A&M Univ.,
College Station. (R. E. Wainerdi, Texas
A&M Univ., College Station)
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"19-22. American Geophysical Union,
annual, Washington, D.C. (W. E. Smith,
AGU, 1145 19th St.,, NW, Washington,
D.C. 20036) ‘

19-22. Nuclear Magnetic Resonance,
2nd annual workshop, Washington, D.C.
(A. J. Rosen, Dept. of Chemistry, George-
town Univ., Washington, D.C.)

20-22. Frequency Control, 19th annual
symp., Atlantic City, N.J. (Director, U.S.
Army Electronics Laboratories, Head-
quarters, U.S. Army Electronics Com-
mand, Attn: AMSEL-RD-PF, Fort Mon-
mouth, N.J. 07703)

20-22. Great Plains, symp., North Da-
kota State Univ., Fargo. (S. W. Russell,
North Dakota State Univ., Fargo)

20-22. Physics of Solids at High Pres-
sures, Ist intern. conf., Tucson, Ariz. (C.
T. Tomizuka, Dept. of Physics, Univ. of
Arizona, Tucson 85721)

20-22. Photochemical Aspects of Air
Pollution, symp., Cincinnati, Ohio. (A.
P. Altshuller, Taft Sanitary Engineering
Center, 4676 Columbia Parkway, Cincin-
nati 45226)

20-22. System Theory, symp., Poly-
technic Inst. of Brooklyn, Brooklyn, N.Y.
(J. Fox, Polytechnic Inst. of Brooklyn,
333 Jay St., Brooklyn 1)

20-23. American Assoc. of Anatomists,
annual, Miami, Fla. (R. T. Woodburne,
Dept. of Anatomy, Univ. of Michigan,
Ann Arbor 48104)

20-23. American Meteorological Soc.,
spring meeting, Washington, D.C. (K. C.
Spengler, 45 Beacon St., Boston 8, Mass.)

20-23. U.S. Natl. Committee, Intern.
Scientific Radio Union/Inst. of Electrical
and Electronics Engineers, spring meet-
ing, Washington, D.C. (A. T. Waterman,
Stanford Electronics Laboratories, Stan-
ford Univ., Stanford, Calif.)

21. Oral Cancer, 3rd annual symp.,
Poughkeepsie, N.Y. (M. A. Engelman, 1
East Academy St., Wappingers Falls,
N.Y. 12590)

21-22. Mathematical Geodesy, symp.,
Turin, Italy. (A. Marussi, Univ. of Tri-
este, Trieste, Italy)

21-23. American Inst.
42nd annual, Richmond, Va.
Anderson, Albemarle Paper
turing Co., Richmond 23217)

21-23. Cognitive Processes and Clini-
cal Psychology, 3rd symp., Univ. of Col-
orado, Boulder. (R. Jessor, Dept. of
Psychology, Univ. of Colorado, Boulder)

21-23. Combustion Inst., western states
section, spring meeting, Hollywood, Calif.
(A. S. Gordon, Forrestal Research Center,
Princeton Univ., Princeton, N.J.)

21-23. Instititute of Environmental Sci-
ences, 11th annual, Chicago, Ill. (IES, 34
Main St., Mount Prospect, Ill. 60057)

21-23. Engineering Aspects of Magneto-
hydrodynamics, 6th symp., Pittsburgh, Pa.
(E. Reshotko, Div. of Electrical Engi-
neering, Case Inst. of Technology, Cleve-
land, Ohio 44106)

21-23. Support for Manned Flight, conf.,
Dayton, Ohio. (G. L. Schwarz, Head-
quarters, AF Logistics Command (MCO),
Wright-Patterson Air Force Base, Ohio)

21-23. Marine Sciences Instrumentation,
3rd natl. symp., Instrument Soc. of Amer-
ica, Univ. of Miami, Miami, Fla. (H. A.
Cook, Airpax Electronics, Inc., P.O. Box
8488, Fort Lauderdale, Fla.)

of Chemists,
(R. E.
Manufac-

ZETOPAN
FOR ALL

MICROSGOPIC
INVESTIGATIONS

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

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

Outstanding features are:

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

acker

Regquest literature or demonstration

William J. Hacker & Co., Inc.
Box 646, W. Caldwell, N. J., (201) 226-8450
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ANOTHER NEW PRODUCT
OF NALGE RESEARCH
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Nalgene-
Filter
Pump

Engineered by Nalge and
proven by actual tests,
the unique design makes
this the most efficient as-
pirator pump available
anywhere...of any material...at
any price. No other pump achieves
so high a vacuum so quickly. No
other pump delivers full vacuum
with such minimal water consump-
tion. No other pump can operate
so efficiently at water pressure as
low as 7.5psi.

Molded of polypropylene, it's
tough and rugged. With remark-
able strength and chemical resis-
tance, it is unaffected by highly
corrosive materials. An integral
check valve prevents feedback.

The Nalgene Filter Pump is
priced very low, only $1.50 each.
Assortable with other Nalgene lab-
ware for maximum discount. Get
all the facts on this masterpiece.
Ask your lab supply dealer for sub-
stantiating proof of its outstanding
performance, or write Dept. 21151,
The Nalge Co., Inc., Rochester,
New York 14602.

é@NALGENE

LABWARE

Leader in quality plastic labware since 1949

e

1612

21-23. Nonlinear Magnetics, 3rd in-
tern. conf. (INTERMAG), Washington,
D.C. (E. W, Pugh, I.LBM. Components
Div., Dept. 231, Bldg. 703-2, Poughkeep-
sie, N.Y. 12602)

2]-23. Ophthalmological Soc. of the
United Kingdom, annual, London, Eng-
land. (Joint Secretariat, 47 Lincoln’s Inn
Fields, London, W.C.2)

21-23. Optimization Techniques, symp.,
Pittsburgh, Pa. (Inst. of Electrical and
Electronics Engineers, Box A, Lenox Hill
Station, New York, N.Y.)

2]1-23. Pulse Radiolysis, symp., Man-
chester, England. (M. Ebert, Paterson
Laboratories, Christie Hospital and Holt
Radium Inst., Withington, Manchester 20,
England)

21-24. Federation of European Bio-
chemical Societies, Vienna, Austria. (The
Secretariat, Alserstr. 4, Vienna 9)

21-24. British Paediatric Assoc., Scar-
borough, England. (E. W. Hart, Hospital
for Sick Children, Great Ormond St.,
London, W.C.1, England)

21-2. Industrial Chemistry, 26th in-
tern. congr., Paris, France. (Soc. of In-
dustrial Chemistry, 28 rue St. Dominique,
Paris 7)

22-23. Nondestructive Testing of Ma-
terials, intern. conf.,, Vienna, Austria.
(Firma Gebr. Bdéhler & Co.,, A.G,
Kapfenberg, Austria)

22-23. Chemistry of Polymerization
Processes, symp., London, England. (W.
R. Moore, Dept. of Chemical Technol-
ogy, Bradford Inst. of Technology, Brad-
ford 7, Yorkshire, England)

22-24. Eastern Psychological Assoc.,
36th annual, Atlantic City, N.J. (M. A.
Iverson, Queens College, Flushing, N.Y.
11367)

22-24. Role of the Solvent in Chemical
Kinetics, E. A. Moelwyn-Hughes symp.,
Univ. of Arkansas, Fayetteville. (A. Fry,
Dept. of Chemistry, Univ. of Arkansas,
Fayetteville 72701)

22-24. Wildftower Pilgrimage, 15th an-
nual, Great Smoky Mountains Natl. Park.
(E. E. C. Clebsch, Dept. of Botany,
Univ. of Tennessee, Knoxville)

23-24. Georgia Acad. of Science, Ogle-
thorpe Univ., Atlanta. (J. T. May, School
of Forestry, Univ. of Georgia, Athens)

23-24. Information Retrieval, 2nd an-
nual natl. colloquium, Univ. of Pennsyl-
vania, Philadelphia. (Inst, for Scientific
Information, 325 Chestnut St., Philadel-
phia 19106)

23-24. Towa Acad. of Science, Univ.
of Dubuque, Dubuque. (G. W. Peglar,
Dept. of Mathematics, Towa State Univ.,
Ames)

23-24. Mississippi Acad. of Sciences,
Biloxi. (C. Q. Sheely, Mississippi State
Univ., State College)

23-24. Ohio Acad. of Science, annual,
Ohio Univ., Athens. (J. H. Melvin, 505
King Ave., Columbus, Ohio 43201)

23-24. Parasitism, colloquium, Oregon
State Univ., Corvallis. (J. E. McCauley,
Dept. of Oceanography, Oregon State
Univ., Corvallis 97331)

23-24. Population Assoc. of America,
annual, Chicago, Ill. (A. J. Coale, PAA,
Office of Population Research, 5 Ivy
Lane, Princeton, N.J.)

23-24. South Dakota Acad. of Science,
Black Hills State College, Spearfish. (T.

WHATS NEW?
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COME IN AND SEE
AT

BOOTH G-12

FEDERATION MEETING
ATLANTIC CITY
APRIL 10-14

Techtron Atomic Absorption
Spectrophotometers

“Ransley” Hollow Cathode
Lamps

Osram Gas Discharge Lamps
Philips Gas Discharge Lamps
Special Lamp Power Supplies

C-K 2-64 Total-Consumption
Burner

Pr-1 Gas Control Unit

“Kniseley” Pre-Mix, Total-
Consumption Burner

Sage Syringe Pumps; con-
stant-speed, variable-speed,
uniform continuous flow

Atomic Fluorescence Acces-
sory

The Chaffee-Keyes Flame
Photometers

The Termatrex System for
data storage, retrieval, and
correlation in infrared, X-
ray, N.M.R., and many other
laboratory, plant and ad-
ministrative applications

ASTM IR Spectral and Opti-
cal Coincidence Cards

Quality Infrared Accessories

Chandos “Titrostat’—Auto-
matic Titrator

Chandos UV Absorption Cells
Chandos pH Meters
Chandos DTA Apparatus

AZTEC INSTRUMENTS, INC.

2 Silverbrook Rd.

Waestport, Conn.
(203) 227-1722
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Van Bruggen, Botany Dept., Univ. of
South Dakota, Vermillion)

23-24. West Virginia Acad. of Science,
Fairmont State College, Fairmont. (J. B.
Hickman, 8 Mineral Industries Bldg.,
West Virginia Univ., Morgantown)

25-26. Pi Gamma Mu, natl. social sci-
ence honor soc., St. Paul, Minn. (E. B.
Urquhart, 1719 Ames St., Winfield, Kan.)

25-28. American Oil Chemists Soc.,
Houston, Tex. (C. W. Hoerr, Durkee
Foods, 2333 Logan Blvd., Chicago, Ill.)

25-28. Southeastern Psychiatric Assoc.,
annual, Southern Pines, N.C. (H. Brack-
in, Jr.,, 1918 Church Ave., Nashville 3,
Tenn.)

25-29. American Assoc. of Cereal
Chemists, Kansas City, Mo. (E. J. Bass,
Intern. Milling Co., Inc., 1423 S. 4th St.,
Minneapolis, Minn. 55404)

25-29. American Soc. for Microbiol-
ogy, annual, Atlantic City, N.J. (R. W.
Sarber, ASM, 115 Huron View Blvd.,,
Ann Arbor, Mich.)

25-29. International College of Sur-
geons, North American Federation, Las
Vegas, Nev. (Secretariat, 1516 Lake Shore
Dr., Chicago, Ill. 60610)

26-27. European Days of Chemical
Engineering, Paris, France. (Societé de
Chimie Industrielle, 28, rue St. Domi-
nique, Paris 7)

26-27. Electroanesthesia, 2nd symp.,
Univ. of Tennessee, Knoxville. (C. E.
Short, UT-AEC Agricultural Research
Laboratory, 1299 Bethel Valley Rd., Oak
Ridge, Tenn.)

26-27. Environmental Health Problems,
2nd AMA congr., Chicago, Ill. (Dept. of
Environmental Health, AMA, 535 North
Dearborn St., Chicago, Ill. 60610)

26-28. Error in Digital Computation,
symp., Madison, Wis. (L. B. Rall, U.S.
Army Mathematics Research Center,
Univ. of Wisconsin, Madison 53706)

26-29. Aerospace Medical Assoc., 36th
annual, New York, N.Y. (Gen. J. M.
Talbot, Headquarters USAF, AFMSPA,
Washington, D.C. 20333)

26-29. Mechanisms and Therapy of
Cardiac Arrythmias, 14th Hahnemann
symp., Philadelphia, Pa. (L. Dreifus, Dept.
of Medicine, Hahnemann Medical College
and Hospital, Philadelphia)

26-29. Society of Economic Paleon-
tologists and Mineralogists, New Orleans,
La. (D. M. Curtis, Shell Oil Co., Box
127, Metairie, La.)

26-29. American Assoc. of Petroleum
Geologists, 39th annual, New Orleans,
La. (G. Atwater, 424 Whitney Bldg.,
New Orleans)

26-29. American Physical Soc., Wash-
ington, D.C. (K. K. Darrow, APS, Co-
lumbia Univ., New York 10027)

26—1. Geodetic Uses of Satellites, conf.,
Athens, Greece. (Intern. Organizations
Staff, Bureau of Intern. Commerce, U.S.
Dept. of Commerce, Washington, D.C.)

28-30. Hypnosis and Psychosomatic
Medicine, intern. congr., Paris, France.
(H. C. Harding, 2050 NW Lovejoy, Port-
land 9, Ore.)

28-30. National Soc. for Prevention
of Blindness, Houston, Tex. (J. W. Ferree,
16 E. 40 St., New York 10016)

28-1. Biometric Soc., Florida State Univ.,
Tallahassee. (E. L. LeClerg, 6804 40th
Ave., University Park, Hyattsville, Md.
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Muscle 45,000X

seeing is believing

Shown above, typical micrographs being achieved by users of the
MIKROS EM-20 ELECTRON MICROSCOPE. Not shown, the ease
with which they are being achieved—day in and day out; in routine
fashion; on many and varied applications requiring full time operation
in the region of 20-30 angstrom units; and with an initial investment
and upkeep cost substantially lower than comparable instruments.

Why? The EM-20 is the only electron microscope utilizing advanced
electronic circuitry to implement the production, operation and main-
tenance advantages inherent in electrostatic electron optics. Completely
self-contained. Built-in high voltage supply. Built-in automatic camera.
Automatic valving, pushbutton-activated vacuum system. Requires
only 4’ x 4’ of floor space, conventional 117-volt power. Price complete,
$14,275. And servicing and maintenance can be accomplished by most
qualified electronics technicians with relative ease.

Seeing is believing. For a personal evaluation, visit our special micro-
scope display room at Varian Associates, Palo Alto, Cal. Or send for
descriptive literature, bulletins of typical micrographs, list
of current locations. Also for microscopists, the MODEL
VE-10 VACUUM EVAPORATOR, basic vacuum system
of the EM-20. Completely automatic, three-minute pump-
down to 1 x 10—4 Torr, operates in the low 10—6 Torr range.
Price $2,645, complete with filament and carbon evapora-
tion assemblies for electron microscope preparation.

@®MIKROS

Division of

VARIAN associates

7634 S.W. CAPITOL HIGHWAY « PORTLAND, OREGON 97219 « PHONE (AC 503) 246-5494
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Exclusive Formula
Tempting Palatability

Test-fed in leading research
laboratories...new Wayne
Monkey Diet is pressure cooked
... with starches broken down
to provide taste-tempting
appeal even for finicky eaters.
Through the pressure cooking
process, more energy is re-
leased, palatability is sharp-
ened, digestibility is improved.
Wayne Monkey Diet is a quality
diet for monkeys of all breeds
and ages . . . gestation, lacta-
tion, growth, maintenance.
Contains added Vitamin C.
Packaged in polyethylene lined
multiwall sacks to help assure
mill-freshness and prevent out-
side contamination.
For full details, see your
Wayne Dealer or write:

ALLIED MILLS, INC.
Laboratory Animal Diets Division
110 N. Wacker Drive » Chicago, lil. 60606

Phone: 312-346-5060
One of the World’s Oldest and
Largest Manufacturers of
Poultry and Animal Diets.
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NEW BOOKS

(Continued from page 1568)

troduction to Mathieu, Lamé, and allied
functions. F. M. Arscott. Pergamon, Lon-
don; Macmillan, New York, 1964. 291
pp- Ilus. $9.50.

Les Périodotites Serpentinisées en
France. Groupe 1, Péridotites Intracristal-
lines. pt. 4, Massif Central Médian: Bas-
sin du Haut-Allier. F. H. Forestier. Edi-
tions B.R.G.M., Paris, 1964. 291 pp.
Illus. Map.

Perturbation Methods in Fluid Me-
chanics. Milton Van Dyke. Academic
Press, New York, 1964. 239 pp. Illus. $7.

Photoelectric Effects in Semiconductors.
Solomon Meerovich Ryvkin. Translated
from the Russian edition (Leningrad,
1963) by A. Tybulewicz. Consultants Bu-
reau, New York, 1964. 417 pp. Illus.
$22.50.

Physicochemical Investigations of Sedi-
mentary Iron and Manganese Ores and
Associated Rocks (Oxidation-reduction
and acid-alkaline properties of sedimen-
tary ore complexes). E. 1. Sokolova.
Translated from the Russian edition (Mos-
cow, 1962) by David Shochet. Israel Pro-
gram for Scientific Translations, Jeru-
salem; Davey, New York, 1964. 226 pp.
Illus. $7.

Theory of Crystal Dislocations. A. H.
Cottrell. Gordon and Breach, New York,
1964. 101 pp. Illus. Paper, $2.50; cloth,
$4.50.

Thermal Methods of Analysis. Wesley
W. Wendlandt. Interscience (Wiley), New
York, 1964. 434 pp. Illus. $16.50.

Three-Dimensional Problems of the
Theory of Elasticity. A. (I.) Lur’e. Trans-
lated from the Russian edition (Moscow,
1955) by D. B. McVean. J. R. M. Radok,
Ed. Interscience (Wiley), New York, 1964.
505 pp. Illus. $16.

Turbulent Boundary Layers in Compres-
sible Gases. S. S. Kutateladze and A. 1.
Leont’ev. Translated from the Russian
edition (1962) by D. B. Spalding. Aca-
demic Press, New York, 1964. 192 pp.
Illus. $8.50.

Ultrasonic Cutting. L. D. Rozenberg,
V. F. Kazantsev, L. O. Makarov, and
D. F. Yakhimovich. Translated from the
Russian edition (Moscow, 1962) by I.
E. S. Bradley. Consultants Bureau, New
York, 1964. 154 pp. Illus. $17.50.

Ultrasound: Physical, Chemical, and
Biological Effects. Isaak Efimovich EI'-
piner. Translated from the Russian edition
(Moscow, 1963) by F. L. Sinclair. Con-
sultants Bureau, New York, 1964. 379 pp.
Illus. $22.50.

Unsaturated Nitro Compounds. V. V.
Perekalin. Translated from the Russian
edition (Leningrad, 1961) by L. Mandel.
Israel Program for Scientific Translations,
Jerusalem; Davey, New York, 1964. 342
pp. Illus. $15.25.

General

The Addict and the Law. Alfred R.
Lindesmith. Indiana Univ. Press, Bloom-
ington, 1965. 351 pp. Illus. $7.50.

Archeological Investigations in the
Parita and Santa Maria Zones of Panama
(Bureau of American Ethnology, Bulletin,
No. 193). John Ladd. Smithsonian Institu-
tion, Washington, D.C., 1964 (order from

Superintendent of Documents, Washing-
ton, D.C.). 303 pp. Illus. $2.50.

Archeology of the Yakutat Bay Area,
Alaska (Bureau of American Ethnology,
Bulletin, No. 192). Frederica de Laguna,
Francis A. Riddell, Donald F. McGeein,
Kenneth S. Lane, and J. Arthur Freed.
With a chapter by Carolyn Osborne.
Smithsonian Institution, Washington, D.C.,
1964 (order from Superintendent of Doc-
uments, Washington, D.C.). 257 pp. Illus.
Maps. $3.25.

Art and Geometry: A Study in Space
Intuitions. William M. lIvins, Jr. Dover,
New York, 1964 (reprint of the 1964
edition). 123 pp. Paper, $1.

Astronomy. Samuel Rapport and Helen
Wright, Eds. New York Univ. Press, New
York, 1964. 368 pp. Illus. $4.95. Twenty
three topics arranged in the following
sections: The Founders of Modern As-
tronomy; Tools and Techniques; The So-
lar System; The Sun and Other Stars:
and Galaxies, Cosmology, and Relativity.

The Atomic Adventure: Its Political and
Technical Aspects. Bertrand Goldschmidt.
Translated from the French edition (1962)
by Peter Beer. Pergamon, London; Mac-
millan, New York, 1964. 271 pp. Paper,
$3.75.

Australian Bird Songs. Carl Weismann
and Allen Keast. Jacaranda Press, Bris-
bane, Australia, 1964. 20 pp. Illus. 27s.
6d. A 45-r.p.m. record of the bird songs
is included.

Beyond the Edge of Certainty. Robert
G. Colodny, Ed. Prentice-Hall, Englewood
Cliffs, N.J., 1965. 297 pp. Illus. $8.75.
Essays in contemporary science and phi-
losophy by Norwood Russell Hanson,
Brian Ellis, Hilary Putnam, David Hawk-
ins, Philip Morrison, Paul K. Feyerabend,
and Nicholas Rescher.

Bibliography of the History of Med-
icine of the United States and  Canada,
1939-1960. Genevieve Miller, Ed. Johns
Hopkins Press, Baltimore, Md., 1964. 446
pp. $10.

Billion Dollar Battle. The story behind
the “impossible™ 727 product. Harold
Mansfield. McKay, New York, 1965. 192
pp. Illus. $4.95.

Biographical Encyclopedia of Philoso-
phy. Henry Thomas. Doubleday, Garden
City, N.Y., 1965. 287 pp. $5.50.

Biographical Memoirs of Fellows of the
Royal Society. vol. 10. Royal -Society,
London, 1964. 394 pp. Illus. $6.

Biography of an Atom. J. Bronowski
and Millicent E. Selsam. Harper and Row,
New York, 1965. 43 pp. Illus. $2.95 (juve-
nile book).

Bone, Tooth, and Horn Tools of Palae-
olithic Man. An account of the osteodon-
tokeratic discoveries in Pin Hole Cave,
Derbyshire. James W. Kitching. Man-
chester Univ. Press, Manchester, England;
Humanities Press, New York, 1964. 69
pp. Illus. Plates. $4.50.

The Breath of Life. Donald E. Carr.
Norton, New York, 1965. 175 pp. $3.95.

Canine Behavior. M. W. Fox. Thomas,
Springfield, I1l., 1964. 151 pp. Illus. $6.75.

Carnegie Institution of Washington
Year Book 1963-1964. vol. 63. Carnegie
Institution, Washington, D.C., 1964. 673
pp. Illus. $1.50. Reports on current re-
search from all departments of the Insti-
tution, covering the period 1 July 1963
to 30 June 1964.
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temperature controlled

continuous symmetrical elution

Buchler Preparative Polyacrylamide
Gel Electrophoresis Apparatus

® Sample load capacities of up to 100 mgm.

® High resolving power in discontinuous buffer
systems

® Effective cooling maintained for thermolabile
substances

The new Buchler preparative unit* will frac-

tionate and isolate proteins with very similar

electrophoresis mobilities and nearly identical

molecular structures. The gel column may be

loaded with up to 100 mgm. of sample. Pre-

liminary application to enzymes has demon-

strated the feasibility of purification and re-

covery of activity. The apparatus can be adapt-

o All glass and acrylic plastic construction
o High reproductibility of elution patterns

® Hydrostatic equilibration

ed for use with virtually any buffer system and
with either anodic or cathodic band migrations.
Effective cooling maintains stability of thermo-
labile substances (e.g. enzymes) and enables the
use of relatively high voltage gradients, thus
shortening the time of fractionation. All glass
and acrylic plastic construction eliminates reac-
tion with buffer systems.

VISIT OUR BOOTH ROWO, 18-19 IN ATLANTIC CITY.
*Designed by Drs. T. Jovin A. Chrambach, and M. A. Naughton at Johns Hopkins University, Baltimore, Maryland. Reference: Ana-
lytical Biochemistry, Vol. 9, No. 3, November, 1964
For further information, request Technical Bulletin #3-1700.

LABORATORY APPARATUS ‘PRECISION INSTRUMENTS

BUCHLER INSTRUMENTS, INC.

1327 16TH STREET, FORT LEE, NEW JERSEY 07025
PHONE: 201-945-1188 OR CALL N.Y.C. 212-563-78494
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AGRICULTURAL SCIENCES
FOR
THE DEVELOPING NATIONS

Editor: A. H. Moseman
AAAS Symposium Volume No. 76
Published October 1964

232 pages, illustrations, references, index.
Price $6.75. AAAS members’ cash orders: $6.00.

Based on a symposium presented at the Cleveland AAAS Meeting, December,
1963.

Sponsors: AAAS Section on Agriculture, American Society for Microbiology, and
AAAS Committee on Desert and Arid Zones Research.

The symposium was devoted to the role of agricultural science and technology
in the acceleration of economic progress in newly developing nations. The 12
chapters of this volume comprise an informed summary of the problems and
opportunities of technical, economic, and educational assistance in agriculture.
The book should also be helpful in furnishing some background experience for
the use of agricultural planners in the newly emerging countries. ’

The viewpoint of the book is that although methods and materials from agri-
culturally advanced nations can seldom be transferred directly, the developing
nations can be aided through the isolation and employment of the principles and
procedures which have contributed to agricultural progress in the advanced
nations.

Contributors include officers of the Agency for International Development, the
U.S. Department of Agriculture, Purdue University, The Ford Foundation, Ohio
State University, Cornell University, the University of Chicago, and The Rocke-
feller Foundation.

CONTENTS

Characteristics of Agricultural Systems in Emerging Nations: ‘“Institutional
factors limiting progress in the less developed countries” by Erven J. Long; “Ani-
mal agriculture in the emerging nations” by Ralph W. Phillips; and “Plant agri-
culture in the emerging nations” by J. B. Peterson and R. D. Frazier.

Research to Devise and Adapt Innovations: “Research to improve production
of corn in Asia” by Ernest W. Sprague; “Animal and veterinary science programs
in developing countries” by Frederick N. Andrews; and “Interactions and agri-
cultural research in emerging nations” by Charles E. Kellogg.

Education and Development of Human Resources: “The role of educated
people in agricultural development” by Richard Bradfield; “The rural people of
developing countries: Their attitudes and levels of education” by Harold R.
Capener; and “The development of effective academic programs for foreign stu-
dents: Curricular, work experience and social aspects” by David B. Williams.

Establishing Indigenous Institutions to Serve Advancing Agriculture: “Develop-
ing agricultural institutions in underdeveloped countries” by F. F. Hill; “New
patterns of agricultural research and education in India” by Albert H. Moseman;
and “Economic growth from traditional agriculture” by Theodore W. Schultz.

British Agents: Bailey Bros. & Swinfen, Ltd., Warner House,
48 Upper Thames Street, London, E.C.4
American Association for the Advuncement of Science
1515 Massachusetts Avenue, NW.
Washington, D.C. 20005 -
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Case Studies in Anatomy. Ernest Lach-
man. Oxford Univ., Press, New York,
1965. 250 pp. Illus. Paper, $2.95.

Catalogue of Data in World Data
Center A: Oceanography. Suppl. No. 1,
Data received during the period, 1 January
to 30 June 1964. World Data Center A:
Oceanography, Washington, D.C., 1964.
Unpaged.

Circulation and Respiration: The Evo-
lution of an Idea. Mark Graubard. Har-
court, Brace, and World, New York, 1964,
288 pp. llus. Paper, $2.95.

The Clock We Live On. Isaac Asimov.
Abelard-Schuman, New York, ed. 2,
1965. 172 pp. Illus. $3.50 (juvenile book).

The Computer Age: And Its Potential
for Management. Gilbert Burck and the
editors of Fortune. Harper and Row, New
York, 1965. 160 pp. Illus. $3.95.

Contemporary Physics. David Park.
Harcourt, Brace, and World, New York,
1964, 185 pp. Illus. Paper, $2.45.

Current Research and Development in
Scientific Documentation. vol. 13. Com-
piled by the Office of Science Information
Service, National Science Foundation.
Natl. Science Foundation, Washington,
D.C., 1964, 508 pp. Paper, $1.75 (order
from Superintendent of Documents, Wash-
ington, D.C.). Reports on research ac-
tivities in scientific documentation and
closely related fields.

Dances of Anahuac. The choreography
and music of precortesian dances. Samuel
Marti and Gertrude Prokosch Kurath.
Aldine, Chicago, 1964. 271 pp. Illus. $10.

Darwin’s Biological Work: Some As-
pects Reconsidered. P. R. Bell, J. Chal-
linor, J. B. S. Haldane, P. Marler, H. L.
K. Whitehouse, and J. S. Wilkie, Wiley,
New York, 1964 (reprint of the 1959 edi-
tion). 357 pp. Hlus. Paper, $2.25.

The Development of Modern Chemistry.
Aaron J. Thde. Harper and Row, New
York, 1964. 862 pp. Ilus. $13.50.

Rudolf Diesel: Pioneer of the Age of
Power. W. Robert Nitske and Charles
Morrow Wilson. Univ. of Oklahoma Press,
Norman, 1965. 328 pp. Illus. $5.95.

Digest of Literature on Dielectrics. vol.
27. Prepared by the Committee on Digest
of Literature of the Conference on Elec-
trical Insulation, Division of Engineering
and Industrial Research. Natl. Acad. Sci-
ences—Natl. Research Council, Washing-
ton, D.C., 1964. 263 pp. Paper, $15.

A Directory of Information Resources
in the United States: Physical Sciences,
Biological Sciences, Engineering. Natl. Re-
ferral Center for Science and Technology,
Washington, D.C., 1964 (order from Super-
intendent of Documents, Washington,
D.C.). 356 pp. Paper, $2.25.

The Discovery of Radioactivity and
Transmutation. Alfred Romer, Ed. Dover,
New York, 1964. 247 pp. Illus. Paper,
$1.65. A collection of essays by Henri
Becquerel, Sir William Crookes, P. Curie,
S. Curie, A. Laborde, William Ramsey,
E. Rutherford, and Frederick Soddy.

Education of Vision. Gyorgy Kepes, Ed.
Braziller, New York, 1965. 241 pp. Hlus.
$12.50. The contributors are Rudolf Arn-
heim, Wolfgang Metzger, Anton Ehren-
zweig, Gerald Holton, Will Burtin, William
J. J. Gordon, Johannes Itten, Tomés
Maldonado, Paul Rand, Mirko Basaldella,
Julian Beinart, Bartlett H. Hayes, Jr.,
Robert Preusser, and Robert Jay Wolff.
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Everyday Miracle. Gustav Eckstein.
Harper and Row, New York, 1965. 160
pp. Illus. $3.50 (juvenile book).

Explaining the Atom. Selig Hecht. With
revisions and additional material by Eu-
gene Rabinowitch. Viking Press, New
York, ed. 2, 1964. 255 pp. Illus. Paper,
$1.45.

The Fabric of Geology. Claude C. Al-
britton, Jr., Ed. Freeman, Cooper, Stan-
ford, Calif., 1964 (© 1963). 384 pp. Illus.
$8. Sixteen papers contributed by Charles
A. Anderson, Frederick Betz, Jr., W. H.
Bradley, James Gilluly, Arthur F. Hagner,
J. M. Harrison, Mason L. Hill, David B.
Kitts, Walter B. Langbein, Robert F.
Legget, Luna B. Leopold, J. Hoover Mac-
kin, Donald B. McIntyre, V. E. McKelvey,
George Gaylord Simpson, and A. O.
Woodford.

The Flight of Thunderbolts. Sir Basil
Schonland. Oxford Univ. Press, New York,
ed. 2, 1964. 192 pp. Illus. $4.80. The
Gregynog Lectures, delivered in 1960 at
the University College of Aberystwyth,
are included.

The Foraminifera of the Tropical Pacific
Collections of the “Albatross,” 1899-1900.
pt. 4, Rotaliform Families and Planktonic
Families. Ruth Todd. Smithsonian Insti-
tution, Washington, D.C., 1965 (order
from Superintendent of Documents, Wash-
ington, D.C.). 145 pp. Plates. Paper, $1.

Foundations of Engineering. Cornell
College of Engineering Lectures, Spring
1963. Philip Sporn. Pergamon, London;
Macmillan, New York, 1964. 149 pp.
$3.75.

Galileo Galilei: A Biography and In-
quiry into His Philosophy of Science.
Ludovico Geymonat. Translated from the
Italian edition (1957) by Stillman Drake.
McGraw-Hill, New York, 1964. 272 pp.
$6.50.

Halftone Printing. Proceedings, Seventh
International Conference of Printing Re-
search Institutes (London), June 1963. W.
H. Banks, Ed. Pergamon, London; Mac-
millan, New York, 1964, 435 pp. Illus.
$15. 27 papers.

A Handbook on Evolution. Gavin de
Beer. British Museum (Natural History),
London, ed. 3, 1964. 142 pp. Illus. Paper,
Ss.

Heredity and Evolution in Human Pop-
ulations. L. C. Dunn. Atheneum, New
York, ed. 2, 1965. 165 pp. Illus. Paper,
$1.95.

A History of Science: Hellenistic Sci-
ence and Culture in the Last Three Cen-
turies B.C. George Sarton. Wiley, New
York, 1965. 576 pp. Illus. Paper, $2.65
(reprint of 1959 edition).

The Human Brain: Its Capacities and
Functions. Isaac Asimov. New American
Library, New York, 1965. 377 pp. Illus.
Paper, 75¢.

Human Engineering Guide for Equip-
ment Designers. Wesley E. Woodson and
Donald W. Conover. Univ. of California
Press, Berkeley, ed. 2, 1964. Unpaged.
Illus. $10.

Hydrospace. Martin Caidin. Dutton,
New York, 1964. 320 pp. Illus. $5.95.

The Image and Appearance of the Hu-
man Body: Studies in the Constructive
Energies of the Psyche. Paul Schilder.
Wiley, New York, 1964 (reprint of 1950
edition). 353 pp. Paper, $1.65.

Index to Reviews, Symposia Volumes,
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THIS 1S THE
(WILD
[INSTRUMENT
SERVIGE
GENTER

. Its Mission: To assure WILD* instrument owners of prompt service
- and return of their instruments. Same day service available when
necessary. and feasible.

Its Equipment: The WILD Service
| Center is stocked and equipped
. to provide full factory services
~ onany WILD instrument.

. And most important, its personnel: Only carefully selected

. WILD trained technicians with many years experience in

WILD construction, assembly and repair are permitted to
service your WILD instrument.

*The first name in Surveying Instruments,
Photogrammetric Equipment and Microscopes.

HEERBRUGG
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NEW...portable
pH Meter
that’s completely

SPLASH
PROOF

If you use your pH Meter around water or chemicals—indoors or outdoors

—then you should have the new Photovolt ph Meter, Model 126. It's com-
pletely sealed—shock resistant...resists fumes, corrosion and mildew,
No warm up time necessary—has remarkable stability. Convenient carry-
ing handle allows for 3-position operation.

Ask your Laboratory Supply Dealer or write to

PHOTOVOLT

PHOTOVOLT CORP. 1115 Broadway, New York, N. Y. 10010

HYPERFINE
STRUCTURE OF MERCURY

A = 4358 A — 6th Order
Maximum Resolving Power = 420,000

THEORETICAL COMPONENTS

=20 =10 0 +.10+20
) ANGSTROMS

Farrand Grating Monochromators utilize the
famous Farrand grating replicas and associ-
ated precision optical components .. . result-
ing in unusually high efficiency, excellent
spectral purity and extremely low scatter. A
number of models are available to cover var-
ious spectral ranges from 200 mg to 3000 mgu.
These Monochromators are ideally suited for a
wide range of uses including such applications
as microscope illumination, monochromatic
projection and spectral measurements.
See us at Booth D-8, Federation Conf. Convention
Hall, Atlantie City
4405 Bronx Blvd. at E 238th St
Bronx, N. Y. 10470 * 212 FA 4-2200

Write for descriptive literature
OPTICAL

Farrand szrsa

Think of Farrand first... for the finest scientific instruments
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and Monographs in Organic Chemistry:
For the Period 1961-1962. Compiled and
edited by Norman Kharasch and Walter
Wolf. Pergamon, London; Macmillan,
New York, 1964. 272 pp. $10.

Infinity: An Essay in Metaphysics. José
A. Benardete. Oxford Univ. Press, New
York. 1964, 299 pp. $7.20.

Insight and Responsibility. Lectures on
the ethical implications of psychoanalytic
insight. Erik H. FErickson. Norton, New
York, 1964. 256 pp. Illus. $5.

Institute in Technical and Industrial
Communications. Proceedings, July 1964,
Herman M. Weisman, Ed. Colorado State
Univ., Fort Collins, 1965. 136 pp. Illus.
Paper, $6. The contributors are Shirleigh
Silverman and Charles DeVore; C. O.
Neidt; Harold F. Osborne; Herbert B.
Michaelson; H. N. Hubbs; George T.
Vardaman; Melvin S. Day; Waldo T.
Boyd; Israel Light; Roy Davison; Roy C.
Nelson; William E. DeSmith; John B.
Haney; A. M. 1. Fiskin: Arthur Dreyer;
Julius Frome; J. W. Perry; Herman M,
Weisman; and B. M. Oliver.

Internal Factors in Evolution. Lan-
celot Law Whyte. Braziller, New York,
1965. 128 pp. $4.

An Introduction to Patents for Inven-
tors and Engineers. C. D. Tuska. Dover,
New York, 1965 [reprint of Patent Notes
for Engineers (1956)]. 204 pp. Illus. Paper,
$1.50.

Investigations in Southwest Yukon (Pea-
body Foundation Papers for Archaeology,
vol. 6, Nos. 1 and 2). No. 1, Geobotan-
ical and Archaeological Reconnaissance,
Frederick Johnson and Hugh M. Raup; No.
2, Archaeological Excavations, Compari-
sons, and Speculations, Richard S. Mac-
Neish. Peabody Foundation, Phillips
Acad., Andover, Mass., 1964. 520 pp.
Illus. Map. Paper, $9.

Issaquena: An Archaeological Phase in
the Yazoo Basin of the Lower Mississippi
Valley (Memoirs, No. 18). Robert E.
Greengo. Soc. American Archaeology,
Salt Lake City, Utah, 1964. 148 pp. Illus.
Paper.

Kepler’s Dream. John Lear. Translated
by Patricia Frueh Kirkwood. Univ. of
California Press, Berkeley, 1965. 190 pp.
$5.

The Land and Wildlife of North Amer-
ica. Peter Farb and the editors of Life.
Time Inc., New York, 1964. 200 pp.
Ilus. $3.95.

The Language of Nature: An Essay in
the Philosophy of Sciemce. David Hawk-
ins. Freeman, San Francisco, 1964. 384
pp. Hlus. $7.50.

Legumes in Human Nutrition. W. R,
Aykroyd and Joyce Doughty. Food and
Agriculture Organization of the United
Nations, Rome, 1964 (order from Colum-
bia Univ. Press, New York). 150 pp.
Paper, $3.

Life in Deserts. J. L. Cloudsley-Thomp-
son and M. J. Chadwick. Dufour, Phila-
delphia, 1964. 236 pp. Illus. $8.95.

Man and the World of Science. Harry
A. Kuljian. Barnes, New York; Yoseloff,
London, 1964, 142 pp. Illus. $6.50.

Mathematics and Logic in History and
in Contemporary Thought. Ettore Carruc-
cio. Translated by Isabel Quigley. Aldine,
Chicago, 1965. 398 pp. Illus. $8.75.

Mathematics and Science: Last Essays
(Derniéres  Pensées). Henri Poincaré.
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prescription <
blending

of compatible 2- and 3-gas mixtures

B Precise mixtures for research,
educational and commercial applica-
tions ® Unmatched purity assured by
more than 50 years’ experience in
manufacture of high-purity gases ®
Available in all standard cylinder sizes
N Contents accurate to plus or minus

to automatically print,
from a remote point:

1, of 1% ® One source for gases
as well as regulators, valves and
flowmeters ® Prompt, dependable
deliveries on all orders ® Ask for
Catalog 2453. Write Dept. SC. Ohio
Chemical (a division of Air Reduction
Company, Inc.), Madison, Wis. 53703.

. O omisat

02

ROYSON l|denticharts can do your chart watching «and
marking and eliminate the factor of human enor.
Identicharts are precision instruments that give fool-
proof accuracy and reliability . . . faster, easier inter-
pretation of recorded data. They correlate data on
different recorders, too.

An |dentichart kit installs easily for AC or DC voltayes
from 24 to 115 volts. They do not interfere with the
recording procedure.

Get further details today on widely used Identicharts.
Write, wire or call,

CzH4

N ENGINEERING COMPANY

Hatboro, Pa. Phone: (215) OSborne 5-2800

Unmatched:

B Versatility

B Reliability

| Simplicity of operation

THE
PHYSIOGRAPH

the complete physiological
recording system

Recorders

Choice of one to six recording chan-
nels, 12 fixed-speed or continuously
variable speed chart drive, rectilinear
or curvilinear ink writing. Operational
simplicity of all E & M precision equip-
ment permits immediate use by per-
sonnel untrained in electronics.

Transducers

E & M provides Transducers for
respiration —rate, depth; air flow; im-

E
E & M INSTRUMENT CO., INC. 2\
Box 14013 « 6030 England Street « Houston, Texas 77021 ¥
Instrumentation for Research and Education

Send for 32 page, fully-illustrated catalog, #105.

pedance pneumography; plethysmogra-
phy, rheography; muscle pull — smooth,
skeletal, cardiac; gut motility; pressure;
blood pressure—direct and indirect;
blood flow; circulation times; oxygen
tension; pulse —rate, contour, velocity;
electrocardiography; heart rates; heart
sounds; electroencephalography; rheo-
encephalography; glandular secretions;
galvanic skin response; temperature;
electromyography; and others.

(Circle ‘*A'’ on readers’ service card)
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E& Ms ﬁewest 'Pres'sure' Tfansducer
The Linear-Core™ Model P-1000

The first in a wholly new series of force and pressure transducers
is now available, featuring wide range, low volume displacement
and a high overioad factor. It reduces the per channel cost of
pressure recording, since no pre-amplifier is required. Designed
to operate into the PHYSIOGRAPH, the Linear-Core™ Model P-1000
provides maximum sensitivity of 4 mm. Hg/cm pen defiection. The
overall range is from —100 to over 1000 mm.Hg. Volume displace-
ment: 0.7 mm? per 100 mm.Hg. Maximum overload: 4000 mm.Hg.
Internal calibration: 10 and 100 mm.Hg. Linearity and hysteresis:
+0.5% of selected range. £ & M Instrument Co., Inc., 6030
England St., Houston, Texas 77021.

(Circle *“B’' on readers’ service card)

E & M INTRODUCES
NEW
TELEMETRY
SYSTEMS

For single and multi-channel physiologi-
cal monitoring and tracking applications.
Booths Q 10, 11 & 12
FASEB Meeting
Atlantic City, N.J.

April 10-14, 1965

Your attendance is cordially invited

(Circle *'C'* on readers' service card)
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measure smooth muscle
contraction with the

PHIPPS & BIRD

LINEAR MOTION
TRANSDUCERS

FEATURES

DISPLACEMENT
| | TRANSDUCER
8.1 mopke ST

1. Allows linear
recording of motion

© NEW puysioLogicaL | | i
RECORDING MODULES B o

Five new ink-writing modules are offered for use with Harvard
Apparatus horizontal chart movers. All adjustments are pre-
set at the factory and sealed into compact packages measuring

. High sensitivity
. Reliable and accurate

L= BN I S X

. The ST1 can be connected to any
suitable recorder.

ing 3”7 x 5” x 132", The only external parts are non-clogging ST1 Linear Motion Transducer, with-
ink pen and bottle, plus appropriate connectors to the prepa- au; l‘ﬂICPOMEPer—lsocionKNMe;;:;m:snsl
ration and to other apparatus. only at. No. s
Model 270 Isotonic Muscle Contraction Module $51.00 il "l':':‘f:;m":r‘”"::‘ml;‘l':“::‘::“‘::':r’::
¢ =
Model 271 Heart and Smooth Muscle Module....$58.00 Mo turemaae Cat. No. 7053-460

Model 275 Tambour (respiration) Module..........
Model 280 Event Marker Module........... Converter—An exciter-demolulator for

Model 281 Event/Time Marker Module................$64.00 use with D.C. or Servo type record-
all prices f.0.b. Dover, Mass. ers Cat. No. 7053-470

Write for Bulletin 270 and Catalog

HARVARD APPARATUS CO0., ING.

innin
w

o
o
1=

i |

Manufacturers & Dlsmhulurs of Scientific Equupment
6th & Byrd Sireels — Richmond, Virginia

DOVER - MASSACHUSETTS +- U.S.A. - 02030

y
(¢ non profit orgamzation)

50TH ANNIVERSARY 1915-1965

THE KLETT FLUORIMETER

specification
R E and application
information

NEW!

ULTRA LOW
TEMPERATURE
FACT FILE

Ne. 2070
Designed for the rapid and accurate determination of

thiamin, riboflavin, and other substances which fluoresce Featuring cabinets from 1%—24

in solution. The sensitivity and stability are such that . ;2 ==

it has been found particularly useful in determining very cu. ft. Pulldowns from ambient to F

small amounts of these substances. —140°F. (—96°C).

—— KLETT SCIENTIFIC PRODUCTS Revco cabinets are used the world over for
PHOTOELECTRIC COLORIMETERS ¢ BIO-COLORIMETERS industrial, medical and scientific research
GLASS ABSORPTION CELLS ¢ COLORIMETER NEPHELOM- prnjects. Send for this FREE line and fact
ETERS + KLETT REAGENTS « COLONY MARKER AND TALLY

folder today. Chances are there’s a Reveo cabi-

net just right for your next job application!
6;; Manufacturing Co., Inc.

179 EAST 87TH STREET, NEW YORK, N. V. R E\N/C CO N oo 2035

Industrial Products Division * Deerfield, Michigan
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Translated from the French (1913) by
John W. Bolduc. Dover, New York, 1963.
125 pp. Paper, $1.25.

Mathematics in Western Culture. Mor-
ris Kline. Oxford Univ. Press, New York,
1964 (reprint of 1953 edition). 512 pp.
Illus. Plates. Paper, $2.25.

The Lifeline of America. Development
of the food industry. Edward C. Hampe,
Jr.,, and Merle Wittenberg. McGraw-Hill,
New York, 1964. 400 pp. Illus. $6.95.

The Lives of Desert Animals in Joshua
Tree National Monument. Alden H. Miller
and Robert C. Stebbins. Univ. of Califor-
nia Press, Berkeley, 1964. 459 pp. Illus.
$10.

The Magic of Molecules. Herbert W.
Franke. Translated from the German by
H. F. Brookes. Abelard-Schuman, New
York, 1964. 275 pp. Illus. $6.

Magnetic Materials Digest. The litera-
ture of 1963. A. H. Morrish, R. J. Rosen,
and S. M. Rubens. Lads, Philadelphia,
1964. 268 pp. Illus.

Medical School Admission Require-
ments: U.S.A. and Canada. Compiled by
E. Shepley Nourse. Assoc. of American
Medical Colleges, Evanston, Ill., ed. 15,
1964. 263 pp. Paper, $4.

Meet the Reptiles. C. H. Keeling. Watts,
New York, 1965. 158 pp. Illus. $3.95
(juvenile book).

Modern Science A and B for Second
Year. F. T. Barrell. Jacaranda Press,
Brisbane, Australia, 1965. 296 pp. Illus.
Textbook for grade 9.

The Mysterious Senses of Animals. Vitus
B. Droscher. Translated from the German
edition (Oldenburg, 1962) by Eveleen
Huggard. Dutton, New York, 1965. 255
pp. Illus. $5.95.

National Advisory Committee on Re-
search in the Geological Sciences. A re-
port. Geological Survey of Canada, Ot-
tawa, 1965. 199 pp. Paper, 50¢. The
14th annual report of the committee,
giving a review of the period 1 September
1963 to 31 August 1964, subcommittee
reports, research grants awarded in 1964
and 1965, and current research in the
geological sciences in Canada 1963 and
1964.

Native Vegetation of Nebraska. J. E.
Weaver. Univ. of Nebraska Press, Lin-
coln, 1965. 191 pp. Illus. $4.75.

The Nature and Art of Motion. Gyorgy
Kepes, Ed. Braziller, New York, 1965.
207 pp. IMus. $12.50. The contributors
are Gyorgy Kepes, Gerald Holton, James
S. Ackerman, Gillo Dorfles, Hans Wal-
lach, James J. Gibson, Stanley W. Hayter,
George Rickey, Katharine Kuh, Karl
Gerstner, Hans Richter, Robert Gessner,
Gordon B. Washburn, and Donald Ap-
pleyard.

Orchids of the Western Great Lakes
Region. Frederick W. Case, Jr. Cranbrook
Inst. of Science, Bloomfield Hills, Mich.,
1964. 159 pp. Illus. $7.

The Origins of Modern Science 1300~
1800. Herbert Butterfield. Free Press
(Macmillan), New York, ed. 2, 1965. 255
pp. Paper, $1.95.

The Outer Fringe. Faculty benefits
other than annuities and insurance. Mark
H. Ingraham with the collaboration of
Francis P. King. Univ. of Wisconsin Press,
Madison, 1965. 316 pp. $7.50.

Peaceful Coexistence: Its Theory and
Practice in the Soviet Unmion. John and
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Margrit Pittman. International Publishers,
New York, 1964. 156 pp. Paper, 95¢.

Philosophical Problems of Natural Sci-
ence. Dudley Shapere. Macmillan, New
York, 1965. 128 pp. Paper, $1.50. Eight
papers: “The theoretician’s dilemma: A
study in the logic of theory construction”
by Carl G. Hempel; “What is a law of
nature?” by Arthur Pap; “Probability and
inductive logic” by Rudolf Carnap; “An
introduction to simplicity” by Richard
Rudner; “Paradigms and some misinter-
pretations of science” by Thomas Kuhn;
“Physical theory, mathematics, and experi-
ment” by Pierre Duhem; “The role of
models in scientific theory” by Mary
Hesse; and “Ideals of natural order” by
Stephen Toulmin.

The Philosophy of Science. A system-
atic account. Peter Caws. Van Nostrand,
Princeton, N.J., 1965. 366 pp. Illus. $6.75.

A Philosophy of Science. W. H. Werk-
meister. Univ. of Nebraska Press, Lincoln,
1965 (reprint of the 1940 edition). 565
pp. Illus. Paper, $1.85.

Physics. Samuel Rapport and Helen
Wright, Eds. New York Univ. Press, New
York, 1964. 349 pp. Illus. $4.95. Eighteen
essays presented in three sections: Foun-
dations; The Atom; and Relativity.

The Pleasure of Math. A. W. Good-
man. Macmillan, New York, 1965. 224
pp. Illus. $4.50.

Polyominoes. Solomon W. Golomb.
Scribner, New York, 1965. 182 pp. Illus.
$5.95.

Pregnancy: Conception and Heredity.
Eric Weiser. Translated from the German
edition (Frankfurt, 1959) by Therese Pol.
Blaisdell (Ginn), New York, 1965. 156
pp. Illus. Paper, $1.50.

Problems of the Aged. Compiled by
Clyde B. Vedder and Annette S. Lefko-
witz. Thomas, Springfield, Il1l., 1964. 277
pp. $7.50. The contributors are Edward
R. Annis, Manuel Bastos Ansart, Edwin
T. Arnold, Jr.,, Kathryn Ann Beatty,
Francis J. Braceland, Edward Brecher,
Ruth Brecher, Don C. Charles, Nila Kirk-
patrick Covalt, Victor A. Gilbertsen, Mark
P. Hale, Barbara M. Henley, M. K. Hor-
witt, Robert C. Lonergan, Lawrence J.
Rossi, Zachary Sagal, Doris Schwartz,
Richard P. Shapera, William F. Sheeley,
Marvin L. Silverblatt, Robert Sommer,
S. L. Sparks, Owen H. Wangensteen, and
Frederick A. Whitehouse.

Progress in Oceanography. vol. 2. Mary
Sears, Ed. Pergamon, London; Macmillan,
New York, 1964. 277 pp. Illus. $12. Four
papers: “The Major deep-sea expeditions
and research vessels 1873-1960: A con-
tribution to the history of oceanography”
by G. Wiist; “On the vertical distribution
of zooplankton in the sea” by K. Banse;
“The distribution of phosphorus and oxy-
gen in the Atlantic Ocean as observed
during the 1.G.Y., 1957-1958” by D. A.
McGill; and “A survey of marine bottom
samplers” by T. L. Hopkins.

Proteins: Their Chemistry and Politics.
Aaron M. Altschul. Basic Books, New
York, 1965. 351 pp. Illus. $7.50.

Public Relations in Natural Resources
Management. Douglas L. Gilbert. Burgess,
Minneapolis, 1964. 241 pp. Illus. $4.50.

Public Water Supplies of the 100 Larg-
est Cities in the United States, 1962.
Charles N. Durfor and Edith Becker.
U.S. Geological Survey, Washington, D.C.,

and Get ranteed
+(0.9% Reproducibility

Continuously variable Sage Syringe Pumps permit
you to pin-point the flow rate you want — at the
setting of a dial. For example, selectable flow
rate ranges for the 255 Series are:

0.02 w1/day to 118 m1/day (255-3)
0.02 x1/hr to 98 ml/hr (255-2)
0.005 x1/min to 29 m1/min (255-1)

Sage Syringe Pumps are also available in models
which offer a number of discrete rates. Pumps
are designed for accurate, reproducible infusion
of fluids with syringes ranging from 0.5 ul to
100 cc capacity. Pumps operate reproducibly re-
gardless of changes in back pressure or +=10%
variations in line voltage.

Whatever your application, you can count on Sage
pumps to deliver dependable, accurate, and re-
producible performance. Each of the series types
listed below is available in specific models to
meet your particular flow rate range requirement.
Write, wire or call for data or ask your Sage lab-
ware dealer for a demonstration.

Constant Speed Models

Series 234 ( 10 cc Max.) .o $145
Series 249 (100 cC MaX.) wvoeeeeeeeeeceeenes $215
Variable Speed Models

Series 237 ( 10 cc MaAX.) wooeeeeeeenee $325
Series 255 (100 cC MaX.) ooeeeeeeceereeecinnnes $395

NC.

s

SAGE INSTRUMENTS, |
2 Spring Street, White Plains, N. Y. 10601
914 949-4121
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Miniature
> Micromanipulator

with metal rod assembly

Individual
Patient

This Manipulator is [
indispensable where

SIGMAMOTOR
HYPERBAR'C
OXYGEN CHAMBER

A recently developed therapy research chamber provides
doctors and hospitals with a versatile, economically
feasible, treatment instrument which assures safety for
patients and personnel.

The standard unit is mobile and includes all the basic
components necessary for administration of hyperbaric
oxygen. Optional equipment may be provided to meet

limited space is avail-
able. It has smooth
precise “X” “Y"” and |
“I" movements, each
graduated with scales

and verniers.Sl 50
]

specific requirements.
eric sobotka company, inc. Write for complete information
IMPORTERS AND DISTRIBUTORS OF MICROSCOPES AND SCIENTIFIC INSTRUMENTS S I G M A M o I o R I N c
110 WEST 40TH STREET, NEW YORK, NEW YORK 10018, = AREA CODE 212 WISCONSIN 7-9216 68 North Main Street, Middleport, N Y.

Phone: Area Code 716 RE 5-3411

NEW
fon WATERS ASSOCIATES

Model R-4
Laboratory Liquid Chromatography

Detector Assembly

Featuring New
0.01 Milliliter Micro Cell

Other recent developments in the field of liquid column chromatography

CHROMO SYRINGE PUMP
CONSTANT FLOW ADJUSTABLE FROM 0.08 to 2.5 ML/MIN.
INTERGRAL INJECTION VALVE

POLYSTYRENE GEL COLUMN PACKING
Separations of lipids & Fatty Acids with organic solvents

Booth # D-24

Federation of American Societies for Experimental Biology
Atlantic City, New Jersey, April 9-14

THANK YOU FOR YOUR INQUIRY

WATERS ASSOCIATES, INC.

45 Franklin Street, Framingham, Mass. Tel. 617-872-6528
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1964 (order from Superintendent of Doc-
uments, Washington, D.C.). 374 pp. Illus.
Paper, $2. )

Realms of Philosophy. William S. Saha-
kian and Mabel Lewis Sahakian. Schenk-
man, Cambridge, Mass., 1965. 624 pp.
Illus. $8.95.

The Relevance of Science: Creation
and. Cosmogony. Gifford . Lectures, 1959—
60. C. F. von Weizsiacker. Harper and
Row, New York, 1964. 192 pp. $5.

The Rise of the American Chemistry
Profession, 1850-1900. Edward H. Beards-
ley. Univ. of Florida Press, Gainesville,
1964. 84 pp. Paper, $2.

The Run. John Hay. Published in co-
operation with the American Museum of
Natural History by Doubleday, New York,
ed. 2, 1965. 200 pp. Illus. Paper, 95¢.

Russia and the Soviet Union. A biblio-
graphic guide to western-language pub-
lications. Paul L. Horecky, Ed. Univ. of
Chicago Press, Chicago, 1965. 497 pp.
$8.95.

Schools in an Age of Mass Culture. An
exploration of selected themes in the
history of 20th-century American educa-
tion. Willis Rudy. Prentice-Hall, Engle-
wood Cliffs, N.J.,, 1965. 384 pp. $6.95.

Science and Contemporary Social Prob-
lems. A report. University Relations Divi-
sion, Oak Ridge Institute of Nuclear
Studies, Oak Ridge, Tenn., 1964, 128 pp.
The report of a conference, 15 June to
15 July 1964, at which a group of 30
specialists from the natural and social
sciences, the humanities, and the legal
profession considered the social conse-
quences of scientific and technical be-
havior. Norwood Russell Hanson was
chairman of the conference. Among
those who attended were Robert B. Brode,
James L. McCamey, David Riesman, L.
Pearce Williams, David Hawkins, and
Eric Larabee.

Science as a Cultural Force. Harry
Woolf, Ed. Johns Hopkins Press, Balti-
more, Md., 1964. 120 pp. $3.95. Essays
originally delivered at Johns Hopkins Uni-
versity as the Shell Companies Founda-
tion Lectures on Science, Technology, and
Society. The essays are: “Toward a re-
search-reliant society: Some observations
on government and science” by James R.
Killian, Jr; “Technology and society”
by Jerome B. Wiesner; “Science and man’s
place in the universe” by Michael Pola-
nyi; “Presupposition in the construction
of theories” by Gerald Holton, and an
introductory essay “Science in society”
by Harry Woolf.

La Science Contemporaine: Les Sciences
Physiques et leurs Applications. vol. 1.
Louis Leprince-Ringuet, Ed. Librairie La-
rousse, Paris, 1964. 368 pp. Illus. The
contributors are Jacques Clavier, Gabriel
de Clavicre, Robert Collongues, Maurice
Francon, Jean Heidmann, Dominique Le-
prince-Ringuet, Louis Leprince-Ringuet,
Georges Parreins, Jacques Parrod, Claude
Picard, Anne-Marie Rozis-Saulgeot, and
Maurice Vernet-Lozet.

A Selected Guide to the Literature on
the Flowering Plants of Mexico. Ida Kap-
lan Langman. Univ. of Pennsylvania Press,
Philadelphia, 1964. 1015 pp. $25.

La Sélection Végétale. Robert Diehl.
Presses Universitaires de France, Paris,
1965. 126 pp. Illus. Paper.

Sexual Reproduction., Susan Michel-
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DEVELOPMENTS IN APPLIED SPECTROSCOPY, Volume 3

Edited by John E. Forrette and EIma Lanterman. Proteedings of the Fourteenth (1963)
Mid-America Spectroscopy Symposium sponsored by the Society for Applied Spec-
troscopy, Chicago Section. This volume contains both applied and theoretical studies
on x-ray, infrared, Raman, visible, ultraviolet, nuclear-magnetic and electron magnetic
reSonance, flame, and arc-spark spectroscopy. As in previous volumes, the closely
allied field of gas chromatography is represented by papers contributed by the Chicago
Gas Chromatography Discussion Group. Plenum 419 pages $17.50

BIOMEDICAL APPLICATIONS OF GAS CHROMATOGRAPHY

Edited by Herman A. Szymanski. A collection of authoritative reports on current usage
of gas-liquid chromatography in biomedical analyses, this volume is the most compre-
hensive work yet to appear on this important topic. Studies are included on the applica-
tion of GLC to the following types of organic compounds: amines, alkaloids, and amino
acids; steroids; bile acids; carbohydrates; urinary aromatic acids; fatty acids and
derivatives; and volatile organic anesthetics in blood. Plenum 328 pages $12.50

IR—THEORY AND PRACTICE OF INFRARED SPECTROSCOPY

By Herman A. Szymanski and Nelson L. Alpert. The major part of this book deals with
spectroscopic theory (fineline structure of absorption bands, inversion doubling, group
theory, Coriolis forces, etc.), quantitative analysis methods, laboratory techniques, and
interpretation of spectra. With its thorough treatment of the essential aspects of the
theory, instrumentation, and laboratory technique, and with its all-new examples of
spectra, this book will be of use to all who need a single ready reference to the tech-
nology of infrared spectroscopy. Plenum 389 pages $15.00

BIOMEDICAL SCIENCES INSTRUMENTATION, Volume 2 .

Edited by William E. Murry and Peter F. Salisbury. Proceedings of the Second (1964)
National Biomedical Sciences Instrumentation Symposium, sponsored by Instrument
Society of America. This volume elucidates several important and specific areas in the
borderland between engineering and physics on the one hand and physiology and
medical science on the other; it presents comprehensive, authoritative, up-to-the-minute
information not available from any other source — information useful in the medical
supervision of astronauts, test pilots, and patients who require constant surveillance,
etc. The data included describe new instruments designed for these purposes, or prin-
ciples tested to the point where immediate and concentrated development appears
feasible. Plenum 486 pages $12.50

SUPPLEMENTS 1 and 2 to the INFRARED BAND HANDBOOK

Edited by Herman A. Szymanski. The range of coverage of the IBH (2 to 15 microns) is
extended to the 15 to 25 microns region in these Supplements to the Handbook, which
are bound as a single volume for maximum convenience. Further, 4543 band positions
of organic and inorganic compounds are tabulated according to wavelength of the IR
absorption spectra. Essential as additions to the original Handbook, the Supplements
are also important in their own right, since the range from 15 to 25 microns is a region
becoming increasingly important in compound identification. Because of the scarcity of
group frequencies in this range which might normally be used for compound identifica~
tion, the use of absorption band positions as reported in the Supplements will be very
valuable to the analyst. Plenum 250 pages $15.00

ULTRASOUND: Physical, Chemical and Biological Effects
By I. E. El'piner. Written by an internationally celebrated Soviet researcher, this com-
prehensive review of progress in the understanding and application of the effects of
ultrasonic waves on living objects and biologically active substances presents a lucid
exposition of the elementary physics of ultrasonic waves and the basic concepts of the
mechanism of their action. It is a valuable contribution to chemists and biologists work-
ing in the advanced field of ultrasonic biophysics. The review, which covers the world
literature on the subject, contains 1,100 literature citations organized chapter by chapter.
The author has updated the work exclusively for the English edition.

CB 380 pages $22.50

Contents on request

P PLENUM PRESS/ (;) CONSULTANTS BUREAU
227 W. 17th St., New York, N. Y. 10011
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FOR A BRIGHTER SPECTROGRAPH:

MOUNT TWO 4'x5" GRATINGS... BACK-T0-BACK

The new Bausch & Lomb RESEARCH DUAL GRATING SPECTRO-
GRAPH has a numerical aperture of £f/15.5 . .. higher intensity
than ever before. Choose the gratings that suit your work . ..
we offer a complete variety that covers the full range of cur-
rently available photographic emulsions or detectors. Each pair
of gratings is mounted in a convenient turret. All gratings are
interchangeable without recalibration. The correct grating,
tailored to your custom needs, gives outstanding performance
for any particular spectrum region. Our large grating engine
produces gratings that minimize ghosts . . . give cleaner spectra.
Determinations are faster, easier, more dependable. If you re-
quire ultra speed, we can provide a single 4” x 8” echelle type
grating for a normal incidence f ratio of £/12.1. Using a 300
groove/mm echelle at an incidence angle of 65°, photographs
up to the 28th order may be taken. The B&L RESEARCH DuaL
GRATING SPECTROGRAPH can be used for isotope work and laser
applications.

Bausch & Lomb also offers the regular DUAL GRATING SPEC-
TROGRAPH with two separate 2” x 4” gratings for routine chemi-
cal analyses and the 1.5 METER STIGMATIC GRATING SPECTRO-
GRAPH with choice of 4 gratings—famous for fine line quality
at lowest price. Whatever your problems in illumination and
analysis, let our experts recommend the most efficient spectro-
graphic methods and equipment. Write for Catalog 33-2102,
and tell us your problems, Bausch & Lomb Incorporated, 77415
Bausch Street, Rochester, New York 14602,

BAUSCH & LOMB @
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more. Published for the American Mu-
seum of Natural History by Natural His-
tory Press, Garden City, N.Y., 1965. 239
pp- Ilus. $4.50.

Shore and Sea Boundaries. With special
reference to the interpretation and use of
Coast and Geodetic Survey data. vol. 2,
Interpretation and Use of Coast and
Geodetic Survey Data. Aaron L. Shalo-
witz. U.S. Department of Commerce,
Washington, D.C., 1964 (order from Su-
perintendent of Documents, Washington,
D.C.)). 775 pp. Illus. $5.25.

Shore Wildflowers of California, Ore-
gon, and Washington. Philip A. Munz.
Univ. of California Press, Berkeley, 1964.
126 pp. Illus. Plates. Paper, $2.95; cloth,
$4.75.

The Sign of the Flying Goose. A guide
to the national wildlife refuges. George
Laycock. Published for the American
Museum of Natural History by the Natur-
al History Press, Garden City, N.Y., 1965.
311 pp. Illus. $5.95.

The Small World of Khanh Hau. James
B. Hendry. Aldine, Chicago, Ill., 1964.
324 pp. Illus. $6.

Social Approaches to Mental Patient
Care. Morris S. Schwartz, Charlotte
Green Schwartz, and others. Columbia
Univ. Press, New York, 1964. 351 pp.
$8.75.

Social Organization of the Mongol-
Turkic Pastoral Nomads. Lawrence Kra-
der. Mouton, The Hague, Netherlands;
Indiana Univ., Bloomington, 1963. 422
pp. Tables. Paper.

So You Want To Be a Teacher. Paul
J. Gelinas. Harper and Row, New York,
1965. 192 pp. $3.50.

Solid-Earth Geophysics: Survey and
Outlook. Panel on Solid-Earth Problems,
Geophysics Research Board and Division
of Earth Sciences. Natl. Acad. Sciences-
Natl. Research Council, Washington, D.C.,
1964. 210 pp. Paper, $4.

Space Flight: Countdown for the Fu-
ture. Eugen Singer. Translated from the
German edition (Diisseldorf, 1963) and
edited by Karl Frucht. McGraw-Hill, New
York, 1965. 311 pp. $6.95.

Stars and Planets. Pincus Feld and Eta
Richman. Vantage Press, New York,
1965. 135 pp. Illus. $3.50.

Statistics. An introduction for students
in the behavioral sciences. Dorothy C.
Adkins. Merrill, Columbus, Ohio, 1964.
383 pp. Illus. Paper, $6.95; cloth, $8.95.

Strategy for Mobility. Wilfred Owen.
Brookings Institution, Washington, D.C.,
1964. 261 pp. $5.

Thinking: From Asscciation to Gesta't,
Jean Matter Mandler and George Mand-
ler. Wiley, New York, 1964. 312 pp. Illus.
$4.95.

The Transition from Childhood to
Adolescence. Yehudi A. Cohen. Aldine,
Chicago, 1964. 254 pp. $5.75.

Yearbook of Physical Anthropology,
1962. Jack Kelso and Gabriel W. Lasker,
Eds. Published for the American Associ-
ation of Physical Anthropologists by Ip-
stituto de Investigaciones Historicas, Uni-
versidad Nacional Autonoma de Mexico
and Instituto Nacional de Antropologia
e Historia, 1964 (available from Instituto
Nacional de Antropologia e Historia,
Cérdoba 45, Mexico 7, D.F.). 383 pp.
Illus. Paper.
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