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20 density gradient runs in one with the L4 Ultracentrifuge

Here is the ultracentrifuge for investigators who want very
large volume separations at very high forces: the Model L4
from Beckman. It’s the only zonal ultracentrifuge—for large
volume density gradient separations. It’s the only continuous
flow ultracentrifuge. In addition it can spin standard swinging
bucket and fixed angle rotors at 65,000 rpm. You actually

get three ultracentrifuges in one.

The Model L4’s large scale zonal rotor centrifuges 1725 ml
(20 times as much sample as the big SW25.2 swinging bucket
rotor) at 40,000 rpm and 90,000 g—and fractions are
recovered during rotation.

The Model L4’s continuous flow rotor accepts sample at rates
up to 10 liters per hour, producing separations at the same
forces as the zonal rotor.

With these large volumes you might expect some loss of
resolution, but just the opposite proves to be the case.
Resolution is better because particles sediment in ideal sector
shaped compartments to minimize convection.

Between zonal or continuous flow runs, the Model L4
becomes a 65,000 rpm preparative ultracentrifuge delivering

up to 420,000 g, with capacities ranging from 15 ml to B k

1600 ml. All together, the Model L4 is an unbeatable AN LAl INSTRUMENTS, INC.
combination of instruments—with unprecedented capacity SPINCO DIVISION

at unequaled speeds. For more information on the leading PALO ALTO, CALIFORNIA * 94304

ult_racenn:lf_u.ge from the leader in ultracentnfugatlc_)n, write INTERNATIONAL SUBSIDIARIES : GENEVA; MUNICH; GLENROTHES, SCOTLANO;
Spinco Division of Beckman Instruments for Data File 1L.4-5. TOKYO; PARIS; CAPETOWN; LONDON; MEXICO CITY



A Growing List of Titles from SAUNDERS

Elton—Introductory Nuclear Theory

By L. R. B. Elton, Battersea College of Technology,
London ‘

New (2nd) Edition! Written for seniors or first-year
graduate students in physics or nuclear engineering,
this book has been extensively revised to keep pace
with the shifting emphasis in nuclear physics from in-
vestigation of nuclear forces to that of nuclear struc-
ture. The most recent developments and theories on
nuclear forces, nuclear models, and nuclear reactions
are presented. In this text, nuclear theory is developed
from its most basic concepts.

332 pp. s Illustrated + $6.75 + New (2nd) Edition—Published
June, 1966/

Fujita—Non-Equilibrium Quantum
Statistical Mechanics

By Shigeji Fujita, State University of New York,
Buffalo

New! Here is an up-to-date introduction to one of the
most rapidly expanding fields of physics—non-equilib-
rium quantum statistical mechanics. In his presenta-
tion, Dr. Fujita bears heavily on the fundamental
question of the irreversibility and on basic principles
that an investigator must understand before attempt-
ing more specialized applications. The author goes be-
yond the approach that utilizes the Boltzmann equa-
tion. He treats transport phenomena through both
Kubo’s formulation and original techniques of his own.
178 pp. = Hlustrated * About $5.25 + New—Just Ready!

Kalikhman—Elements of
Magnetogasdynamics
By L. E. Kalikhman, Moscow Institute of Engincering
Physics
Translated from the original Russian, this book ex-
amines the theory of magnetogasdynamics, the various
problems involved in the motion of plasma, the meth-
ods employed, plus some applications. The book does
not claim to investigate every aspect of the subject. It
instead offers the essential data on the major and most
recent areas. Included in the text is an extensive inter-
national bibliography, noting virtually all recent
papers of importance in the area of magnetogas-
dynamics.
About 450 pp. » About $8.25 » New—Ready December, 1966!
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Evgrafov—Analytic Functions

By M. A. Evgrafov, Moscow Physical-Technical Insti-
tute

This book represents a healthy departure from tradi-
tional presentations of analytic function theory. In
this translation from the Russian, the author intro-
duces Riemann surfaces early in his presentation, in
addition to conformal mapping and the applications
of residue theory. This book will be especially useful
to graduate students who wish to get a firm founda-
tion in the theory of functions of a complex variable
and wish at the same time to see the lines of its
modern development.

About 440 pp. « Ilustrated + About $10.00 + New—Ready Oc-
tober, 1966!

Lefort—Algebra and Analysis—
Problems and Solutions
By G. Lefort, University of Paris
This superb supplementary text, through problems

and problem-solving, exposes the student to the full
spectrum of undergraduate mathematics. The exer-

~ cises in the book are partitioned into eight well-

defined, important areas of algebra and/or analysis.
These cover. all strata from fundamental algebraic
structures to linear differential systems. Exercises pro-
gress logically from the simplest to the most difficult.
Solutions are given to all problems.

About 575 pp. + Hlustrated + About 310.00 + New—Ready
September, 1966/

Zukhovitskiy and Avdeyeva—Linear
and Convex Programming

By S. I. Zukhovitskiy and L. I. Avdeyeva, both Kiev
Institute

A text and reference for those interested in advanced
programming, this volume is a translation from the
original Russian. The translation was edited by Dr.
Bernard Gelbaum, University of California at Irvine.
The authors” approach in their book is geometric, in
that they attempt to give a thorough understanding
of the geometry involved in the problems and meth-
ods. The computational methods are based on Jordan
eliminations. An extensive international bibliography
is included in the book.

About 350 pp. » About $7.00 + New—Ready October, 1966!

Please send and bill me:

West Washington s quare, Philadelphia, Pennsylvania 191 05

[] Evgrafov—ANALYTIC

[J Elton—NUCLEAR THEORY ............ $6.75 FUNCTIONS ....... ... ..... About $10.00
[J Fujita—MECHANICS .. ... ....... About $5.25 [ Lefort—ALGEBRA & ANALYSIS .. About $10.00
[ Kalikhman—MAGNETOGAS- [[] Zukhovitskiy & Avdeyeva—
DYNAMICS .................... About $8.25 PROGRAMMING ............ About $ 7.00
Name Afhiliation
Address Zip 5C 8-26-66
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The structure of the meteorite, which
has 16 percent nickel (by weight) is
intermediate between a fine octahe-
drite and an ataxite. The large kama-
cite plates make up the well-defined
Widmanstétten pattern typical of the
octahedrites. The interior areas be-
tween the kamacite plates of the
major pattern are regions of trans-
formed taenite (plessite) which con-
tain a micro-Widmanstitten pattern
sometimes found in the ataxites. This
micropattern formed late in the mete-
orite’s cooling history (about X 35).
See pages 975 and 976. [J. 1. Gold-
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" I ASI's ADVANCE Series Computers -
are so great. ..who uses them7

ARGONNE NATIONAL
LABORATORY

JET PROPULSION
LABORATORY

CHEMSTRAND
SCHLUMBERGER

GULF OIL 60S0
DETROIT RESEARCH

STANFORD LINEAR
ACCELERATOR CENTER

NAVAL RESEARCH
LABORATORY
SUN OIL

IODWA STATE AMES
LABORATORY

COMPAGNIE GENERALE
DE GEOPHYSIQUE

CENTRAL EXPLORATION

GEOCOM

SOCIETE NATIONALE DES
PETROLES D’AQUITAINE

“Here’s who: leading companies in many technical fields. chosen by those who really know computers well

ese knowledgeable computer buyers have recognized enough to be selective. ASI Computer Division, Electro-

gs, the advantages of the ADVANCE Series such as the Mechanical Research, inc., 8001 Bloomington Freeway,
exceptlonal processing power. Similarly the true modu-  Minneapolis, Minn. 55420. Phone: 612-888-9581.

~ larity of ADVANCE Series Computers permits several . .
.. levels of expansion at low cost. ADVANCE Series ;
¢ AS/ COMPUTER DIVISIONW

Computers offer greater productivity than anyone else
can offer at the price and, as a result, we have been

916 SCIENCE, VOL. 153



in teaching aids to put together and

A8} el.e take apart; to teach, to study, and to use
| in instruments to
do 0“ ﬁlld scrape and slice, to
clipandcutandclamp

in machines to mix

Cla Adams and separate; to shake,
rotate and incubate

& ‘) Lin equipment to collect, dilute;
quality”

to time and measure and weigh;
to view, to type, to count

Wherever biomedical people are learning, practicing, teaching—
Clay-Adams quality isthere—as it has been for more than halfacentury.

—————740 DAdams

New York, N.Y. 10010

26 AUGUST 1966 917



W aproach

from many angles...

The Castle Research Laboratories
offer a well-equipped, talented
group of men from every scientific
discipline, each concentrating his
:specialized knowledge and abilities
on a single field—sterilization.

We have the talent, experience
and facilities to help you solve your
sterilization problem, We'll work

918

with you on any level—from consul-
tation to the actual design and con-
struction of specialized equipment.
Should your needs not justify the
expense of special equipment, we
offer a complete contract sterili-
zation service,

If your problem pertains to steri-
lization, decontamination, pyrogen

testing, contamination control tech-
niques, or the measurement of
microbial retentive capabilities—
chances are we can solve it. Write

for our new Research and Develop-

ment brochure. Wilmot Castle Com-
pany, Rochester, N. Y. 14602.

WILMOT CASTLE COMPANY

a division of Ritter Pfaudler Corporation

SCIENCE, VOL. 153



Glas-Col heating mantles:
stlll thewnrlds safest way to heat flammable Ilqulds |

Glas-Col heating mantles actually Me heating of benzene, ethyl ether,
gasoline or other dangerous chemicals as safe as heating water.

This may sound trite, but safety is still our business—and has been from
the time we dcveloped the first, the original electric heating mantle 25 years
ago (plus every major mantle improvement since). Many standard models
are approved by the Canadian Standards Association.

Over 700,000 Glas-Col heating mantles of many types have been sold
and not one fire has ever been reported from their use. Their basic safety

is proven in the field—and in some rather stiff tests by us and by safety ] ;
directors in plants and labs across the country. . ; ‘
You can order Glas-Col electric heating mantles to fit virtually any o g

chemical apparatus used in lab, pilot plant or processing—including spe- - @las-Cot APP"‘“" c""‘""’ '
cial, highly complcx equipment, giant glass flasks, space chambers, etc. mmmz‘,g%o Z;&T&J;?‘;j;’f;:

Send for details . . . let us quote on your specific need, *Registered trademark Comning Glass Works.
26 AUGUST 1966 : ‘ , . ' 919



Ambilog 200 is a computer which combines
the best of both analog and digital tech-
niques. Unlike conventional machines which
were intended for manipulating numeric
data, Ambilog 200 was designed right from
the start for signal processing. Signal
processing, which encompasses data ac-
quisition, monitoring, editing, analysis, re-
cording, and display, generally requires effi-
cient handling and high-speed processing of
analog as well as digital data. Ambilog 200
with its flexible analog/ digital interface and
powerful hybrid structure is ideal for such
applications.

DIGITIZING AND RECORDING

Multiple inputs, from up to several hundred
sources, are routed through multiplexer
switches under stored program control. At
no penalty in sampling rates over conven-
tional systems, Ambilog 200 converts incom-
ing data to engineering units for recording
or monitoring. An analog-to-digital con-
verter performs a complete 14-bit conver-
sion in 4 microseconds for digital storage,
recording or outputing.

REAL TIME WAVEFORM MEASUREMENT
Peak values, axis crossings, ratios of suc-
cessive differences, and other character-

istics of analog signals are measured in real

time. Incoming signals are monitored for

events of interest, using complex pro-
grammed detection criteria. In a typical bio-
medical application where “‘floods of data”
are generated, the resuit is a 100-to-1 re-
duction in the bulk of magnetic tape output
records.

RANDOM SIGNAL ANALYSIS

Parallel hybrid multiplication and summing,
2 microsecond -30-bit digital storage, and a
flexible instruction format providing effi-
cient list processing combine to make Am-
bilog 200 an extremely powerful tool for
statistical signal analysis techniques. These
include Fourier transformation, auto and
cross correlation, power spectrum density
analysis, and generation of histograms of
amplitude spectra.

ON-LINE DISPLAY

CRT displays of incoming raw data, or of
results derived by reduction and analysis,
are generated at frame rates of about 30 per
second using line-drawing elements. This
“quick look” facility helps the user select
those processing techniques which best ap-
ply to the problem on hand. Display systems

include light pen selection of control para-
meters and processing subroutines to insure
close interaction between the analyst and

. his computing equipment.

[ ] [ ] [ ] *

SOFTWARE

Programming aids for use with Ambilog 200
were designed as well to meet the special-
ized needs of signal processing tasks. An
extensive program library includes an Adage
assembly system, Fortran, programs for
source language editing and on-line debug-
ging and control, and a wide range of appli-
cations programs and subroutines. Compre-
hensive system documentation, and pro-

gramming and maintenance training and_

services, are also available,

Ambilog 200 signal processing systems are
currently being used for seismic research,
dynamic structural testing, sonar signal anal-
ysis, wind tunnel testing, speech research,
and biomedical monitoring. For technical
reports describing in detail these installa-
tions and other signal processing applica-
tions, contact M. |. Stein, Product Manager,
Adage, Inc., 1079 Commonwealth Avenue,
Boston, Mass. 02215, (617) 783-1100.
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Does

more work

because
It loafs.

The quietly reliable B-20 high

Key element in any high speed centri-
fuge is the drive system. Only IEC's B-20
employs a flexible belt-type drive, not a
direct drive. It's the same drive used in
IEC's advanced ultracentrifuges.

This drive system relieves the motor of
direct torque stresses. The motor purrs
quietly along at lower speeds; the shaft

spins at high speeds. Result is, minimum .

brush replacement and motor repair, max-
imum reliability. Belt-drive is the key to
less down-time, far longer life, quiet oper-
ation. In addition, no other refrigerated
centrifuge offers so many time-saving,
work-saving, efficiency-producing features.

INTER NATIDNAL@ EQUIPMENT CO.

300 SECOND AVENUE, NEEDHAM HEIGHTS, MASS. 02194

speed refrigerated centrifuge.

A new Turbo-Cover (patent pending)
stabilizes the rotor with a powerful vortex
of air, preventing sediment shake-out due
to low-speed wobble on deceleration. Con-

trols are fully automated, giving you more

cycles per day.

The B-20 will spin two full liters in an
angle rotor; 4 x 250 ml in a swinging
bucket rotor; delivers an ultimate force
level of 46,300g. :

These are highlights of the one high
speed refrigerated centrifuge that does
more work, relieves downtime headaches.
Send for Bulletin B-20 for the full story.
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ANALOG MONOLOGUE

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

ANALOG ELECTRONICS & OPERATIONAL AMPLIFIERS

urely we are at least thirty years too late to justify the
se of electronics — in measuring almost any physical or
‘chemical parameter; in manipulating the measured data;
or in computing, simulating, or otherwise predicting the
+behavior of a physical system. After three decades, how-
“ever, the outlines of any discipline become blurred —
"hence this refresher.
F ne process is at the root of every contribution electronics
i~>ever made to its sister sciences: Amplification. There are
wwmany ways to characterize this effect, but perhaps the
“most general is to say that electronic circuits raise the
>energy level of data — that they are inherently very sen-
sitive— and can be made to respond, with reliability
stability) and fidelity (accuracy) to very small changes
n the input parameter. If the input is not already an
lectrical signal, it must be converted to an equivalent
-electrical parameter, by a “transducer.”
‘The need for amplification — for high sensitivity — is ap-
~ parent from first principles. For example, we may restate
g Heisenberg’s Exclusion Principle as follows: “The accur-
cy of a measurement is a direct function of the observer’s
¥ ability to make it with a minimum of disturbance to the
: system observed.” If we read “loading”, or “burden” for
“i “disturbance”, the need for sensitive circuits is apparent.
% Unfortunately, electronic amplifiers are not ideal. Left to
; itself, the sensitivity of a simple electronic amplifier circuit
74 will vary so much (in response to both external influences
E;" and the instability of its own component parts) as to ren-
¢: der it useless for all but the crudest of applications. For
%: this reason, among others, we have had to invent ways of
= stabilizing amplifier gain. The most convenient, powerful,
f and successful of these ways is called Feedback.
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There are many ways to describe feedback. We shall use

.a simple example. To obtain a particular value of ampli-
% fication, with a specific degree of stability and fidelity, one
2% first designs an unstabilized amplifier having much higher
55 Sraw” amplification than is required; then one interconnects
"the output and input circuits of the amplifier by means of
¥ a more-readily-stabilized electrical circuit, called a feed-
. back loop, or feedback network (see Figure 1) in such a
way that this feeding back of output energy reduces the
:apparent amplification, but gives to that modified amplifica-
-tion characteristic the inherently-higher stability of the
eedback network. Thus, we can trade excess amplification
: for superior stability — and superior fidelity, by the way.
> Because this kind of feedback reduces the apparent amp-
lification, it is called “negative” feedback.
The feedback “network’” may be as simple as a pair of re-
sistors. The cost of such a circuit is modest, and its
£ data-measurement and data-manipulation capabilities are
¥4 impressive. . . but it is only the beginning.
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Fig. 2

By modifying the feedback network, so as to include re-
actances (capacitors or inductors) as well as resistances,
you may create circuits that perform important and useful
mathematical operations on a signal; for example one can
differentiate or integrate it. Differentiation will convert
velocity signals into acceleration, or position into velocity;
or, with two differentiators, in cascade, position into ac-
celeration. By integrating, one may reverse the process.

There is almost no limit to the ingenious behavioral var-
iations one may create and control, merely by choosing
appropriate feedback network configurations. Nowadays,
using inexpensive standard “hardware”, one may quickly
assemble circuits that respond logarithmically, exponen-
tially, or trigonometrically and circuits that multiply and
divide too — almost as faithfully as the circuit of Figure 2 -
adds and subtracts.

Remember — all of this is done with equipments that cost,
generally, hundreds of dollars or less, and not the thousands .
or more one might expect, from their capabilities and po-
tential usefulness.

The kind of amplifier required for performing these opera-
tions with accuracy and fidelity is a very special beast, .
called (naturally) an Operational Amplifier, and we have
devoted much of our time and energy over more than 20
years to its development and refinement.

We manufacture several “generations”
of this very special device in large vol-
ume at surprisingly low cost . . . con- -
sidering the care we take and the
resultant state-of-the-art performance
and reliability. Several sell for less
than $20.00. Each year, we send
many tens of thousands of them
into service, to do thousands of dif-
ferent jobs, in hundreds of differ-
ent applications across the entire
{ spectrum of Science and Engineer-
Fig. 3 ing. Figure 3 shows two of the 107 .
standard Philbrick Operational Amplifiers.

If you should want to begin serious study of this subject
on your own, we suggest that you write for the following
items, as a “Starter Set”. They are free.

* Applications Manual for Computing Amplifiers (112 pages
— normally $3.00 per copy) * Generalized Instrumentation
for Research and Teaching (104 pages) * Bulletin 6000 -
Philbrick in Brief

For faster action, please note that we maintain the busiest,
best-equipped Applications-Engineering service in the field.
For further information write: Philbrick Researches. 25-G
Allied Drive at Route 128, Dedham, Massachusetts, Phone -
(617) 329-1600. :

PHILBRICK

i 922
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One-quarter life-size

Life-size

#Courtesy of the Lehman collection.
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P aroid’s new close-up

' color close-up. Or 10 seconds later a perfect

Twice fife-size o

camera does all the figurin:
and focusing for you.
Then delivers a perfect
close-up in seconds.

Just aim and squeeze the trigger. That's it.
One minute later you can peel off a perfect

black’ and white. .

AH the normal variables of photography—
lighting, focus, field size—are held constant by
the camera. You don't even have to think about
them.

Correct exposures are automatic. The cam-
era has a built-in electronic flash ring light de-
signed specifically for Polaroid Land films and
automatic settings for black and white or
color. Just flip a single switch on the camera
and perfect lens and shutter settings are guar-
anteed. (Or, if you prefer, you can make man-
ual settings.)

You can take four kinds of close-ups with
the camera. Interchangeable lenses and attach-
ments make it possible to take V5 to 1, 1 to 1,
2X and 3X pictures. (In our three close-ups
of a 15th-century oil by the Master of Mou-
lins,* you can see thé sharpness of detail you
get in the close-up images. The close-ups go
from one-quarter life-size to twice life-size.)

The camera is compact, designed for pistol-
grip, hand-held operation. And it uses Polaroid
Land pack films which drop easily into the
camera back in seconds.

This remarkable new camera will have a
wide range of scientific, industrial and profes-
sional applications. (And hobbyists, such as
collectors and model makers, will be able to
put it to good use on weekends as well.) 3,

“Think you'd like working with it? For more = . :
information, write to: Sales Department,
Poll;groid Corporation, Cambridge, Mass.
02139.

The Polaroid CU-5 Close-Up Camera




In 10 minutes ( a ]
Matheson | WWH ©
Scientific e [ T
can show you | |
which Balance || |
is best PX [ 1 |
N—F o
= \ G Sartorius / v

Today, in 1966, it's simple to select the best balance
on the market. The field is narrow. There is only

one line of top quality balances that has been
redesigned since 1957. Only one line offers all

these advantages: mechanical taring, pre-weighing,
all-digital readout, longer optical ranges. That line is
Sartorius. In a simple 10-minute demonstration,
Matheson Scientific can show you how the advanced
features of Sartorius balances can save time and
reduce the chance of error. Pre-weighing,

for example, eliminates the most time-consuming
part of most analytical weighings. (The coarse weight
is obtained instantly by simply turning a lever

and reading the optical scale.) Only Sartorius

offers digital balances with pre-weighing. Maybe there
will be competition next year. But if you want

the best in 1966, you'll select Sartorius.

Don’t take our word for it, call the nearest

Matheson Scientific branch (collect) for a 10-minute
demonstration that will enable you to reach

your own decision. As one of the oldest and largest
Sartorius distributors, we offer

prompt shipment on the entire line.

Call the nearest Matheson Scientific Branch,

collect, for a 10-minute Sartorius Demonstration.

MATHESTOIN SGIENTIRAG

ELK GROVE VILLAGE, ILL.
(Chicago) 60007

1850 Greenleaf Ave.
Phone (312) 439-5880

BELTSVILLE, MD. 20705
10727 Tucker Street
Phone (301) 345-9550

CINCINNATI 45246
12101 Centron
~Phone (513) 771-9100

CLEVELAND 44125
4540 Willow Parkway
Phone (216) 883-2424

DETROIT 48216
1600 Howard Street
Phone (313) 965-6422

HAYWARD, CALIF. 94545
24800 Industrial Blvd.
Phone (415) 783-2500

HOUSTON 77011
6622 Supply Row
Phone (713) 923-1627

KANSAS CITY, MO. 64111
3160 Terrace Street
Phone (816) 561-8780

LOS ANGELES 90022
5922 Triumph Street
Phone (213) 685-8060

PHILADELPHIA 19148
Jackson & Swanson Sts.
Phone (215) 462-4700

EXPORT DEPARTMENT
Our Elk Grove address
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(49 Books for the Up-to-Date Library

VOLUME 1
Current Topics in
Developmental Biology

edited by A. A. Moscond, University of Chicago, Illinois

and AEberio Monroy, Universita di Palermo, Italy

This new serial publication will be interdisciplinary,
bridging cellular, biochemical, and molecular levels
of approach to the subject.

CONTENTS (tentative): General Conspectus. Regulation of Protein
Synthesis during Embryonic Development. The Culture of Plant Cells:
Its Implications for Morphogenesis. Informational RNA in Early Em-
bryogenesis. Somatic and Germline Variegation in Drosophila. Ge-
netic Aspects of Skin and Limb Development. Hemoglobin by Endo-
crine Cells in Tissue Culture. The Molecular Basis of Differentiation in
the Early Development of Vertebrate Embryos. The Sequence of Gene
Transcription in the Development of a Mosaic Egg. Humoral Control
of Blood Cell Development, Protein Synthesis, Enzymic Patterns and
Differentiation in Slime Molds. Author Index—Subject Index.
NOVEMBER 1966, about 300 pp., approx. $11.50

Glucuronic Acid

Free. and Combined

CHEMISTRY, BIOCHEMISTRY, PHARMACOLOGY, AND
MEDICINE
edited by Geoﬂ‘rey J. Dutton, Queen’s College, Dundee, Scotland

The first section describes the chemistry of glucuronic
acid and its simpler derivatives, and reviews the
occurrence and chemistry of polysaccharides con-
taining glucuronic acid. The second section is devoted
to a discussion of the biosynthesis of UDPglucuronic
acid and glucuronides, the production of glucuronic
acid by hydrolysis, its incorporation into the poly-
saccharides, and its entry into carbohydrate metab-
olism. The third section is concerned with the role of
glucuronic acid in the important aspects of drug,
bilirubin, and steroid metabolism.

OCTOBER 1966, 629 PP., $25.00

Cryobiology

edited by Harold T. Meryman

National Naval Medical Center, Bethesda, Maryland

Provides a comprehensive review of the application
of freezing and freeze-drying. Attention has been
given to the full spectrum of cryobiology, ranging
from the principles of ice nucleation and growth,
through the effects of freezing on enzymes, single
cells and ftissue, to complex whole organisms, both

plant and animal.
AUGUST 1966, 775 PP., $25.00

® L4
Experimental Endocrinology
A SOURCEBOOK OF BASIC TECHNIQUES
by M. X. Zurrow, Purdue University, Lafayette, Indiana
J. Yochim, University of Kansas, Lawrence
J. L. MCCGI‘“‘IY Southern Methodist University, Dallas, Texas

Designed as a textbook and manual for use in an

advanced course or by the individual student in lab-
oratory projects. Its primary aim is to train the student
in the basic techniques used in endocrinology, and to
give him an appreciation of the whole animal.
1964, 516 PP., $15.00
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IN THREE VOLUMES . ..

LR
Nuirition
A COMPREHENSIVE TREATISE
edited by George H. Beufon, University of Toreonto, Canada
and the lote Earle Willard McHenry
This three volume treatise discusses the role of nutri-
tion in pregnancy, infancy, childhood, geriatrics, and
dietetics. The factors affecting the choice of foods are
considered, as well as the causes and prevention of
malnutrition.

VOLUME 3: NUTRITIONAL STATUS: ASSESSMENT AND APPLICATION
JUNE 1966, 349 PP, $15.00

Advances in Gerontological Research
edited by Bernard L. Strehler

VOLUME 1, 1964, 410 PP., $13.50

Advances in Lipid Research
edited by Rodolfo Paoletti and David Kritchevsky
VOLUME 3, 1965, 263 PP., $13.00

Symposia of the Society for Experimental Biology, No. 19
The State and Movement of

Water in Living Organisms
FEBRUARY 1966, 440 PP., $14.50

Comparative Phytochemistry
edited by T. Swain

MARCH 1966, 360 PP., $14.75

Theoretical and Methodological Basis of

Continvous Culture of Microorganisms
edited by Ilvan Mélek and Zden&k Fencl

JUNE 1966, 655 PP., $26.00

Activation Analysis:

Principles and Applications
edited by J. M. A, Lenihan and S. J. Thomson

1965, 211 PP., $8.50

~ADVANCE ANNOUNCEMENTS . ..

International Review of Cytology
edited by G. H. Bourne and J. F. Danielli

VOLUME 20, SEPTEMBER 1966, 398 PP., $15.00

Methods in Cell Physiology
edited by David M. Prescott
VOLUME 2, SEPTEMBER 1966, 426 PP., $17.50

Steroid Dynamics

edited by Gregory Pincus, Takeshi Nakao
and James Tait

OCTOBER 1966, 577 PP., $20.00

NEW YORK AND LONDON
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And Now, the $10,000 Computer

PDP-8/S: A full, general purpose, digital computer for real time analysis.
4K core memory (expandable). usec speeds. 66 plus instructions.
Complete, proven software, including FORTRAN.

Flexible input/output bus. Teletype included.

Available now, the new PDP-8/S — a direct lineal descendant
of the PDP-8, the most flexible, versatile, approachable,
on-line, real time, high speed digital computer ever made.

Both use the same basic design concept. Both have the same size
memories. Both are expandable. Both use the same instructions,
use the same software libraries.

They do not, however, work at the same speeds. And they
do not cost the same amount of money.

The PDP-8/S adds in 32 microseconds (compared with 3.0 microseconds
for its parent). If you need the speed, the PDP-8 is for you.

The PDP-8/S costs $10,000.
Think of it. Full computer. Proven hardware. Proven software. $10,000.

Any DIGITAL field office can give you the details. Or write.
COMPUTERS - MODULES

DIGITAL EQUIPMENT CORPORATION, Maynard, Massachusetts 01754. Telephone: (617) 897-8821 « Cambridge, Mass. « Washington, D. C. « Parsippany, N. J. «
Rochester, N.Y. « Philadelphia « Huntsville « Orlando « Pittsburgh « Chicago « Denver « Ann Arbor « Los Angeles « Palo Alto « Seattle « Carleton, Place and Toronto,
Ont. « Reading, England « Paris, France » Munich and Cologne, Germany « Sydney and West Perth, Australia « Modules distributed also through Allied Radio



All the finest analytical balances
used to have knife edges

It used to be that the finest analytical
balances were of knife-edge construction.
(As a matter of fact, The Torsion Bal-
ance Company’s own Christian Becker
Division has made top-quality balances
of this type since 1836 and still makes
the world’s best two-pan knife-edge bal-
ances.) But now Torsion, manufacturer
of more precision balances than any
other company in the world, has found
a way to build a balance in the analyti-
cal range that eliminates the disadvan-
tages of knife edges— and offers several
other desirable features as well:

Longer accuracy thanks to friction-
free torsion construction

In conventional analytical balances of
knife-edge construction, in time the ful-
crums become dull or are affected by
abrasive or corrosive atmospheres — and
initial sensitivity and accuracy suffer.
The new Torbal EA-1 is constructed on
the unique, proven torsion design prin-
ciple. In this design there is no move-

e m

until the EA-1

ment of parts over one another, hence
no friction. Torsion balances retain their
initial high sensitivity and accuracy as
no other balance can—for 20 years and
more!

Null Indicator makes accurate
weighing easier
The new Torbal EA-1 replaces the con-
ventional optical system with an elec-
tronic null indicator; balance beam is

.always restored to equilibrium position

before weight is read. Possibilities of
inaccuracies in weighing due to varia-
tions in deflection sensitivity (when
knife edges become worn, dirty, or dam-
aged) are completely eliminated.

Complete digital readout to 0.1
mg. —without vernier

Digital presentation of weight without
the use of an optical system, micrometer
or vernier gives better readability, ac-
curacy and reproducibility.

Write today for a free 4-page 'W*’
bulletin or a demonstration.

THE TORSION BALANCE COMPANY

Department.S )

Main Office and Factory: Clifton, New Jersey

Sales Offices: Birmingham, Ala., Chicago,

1ll., Lynnfield, Mass., Pittsburgh, Pa., Rich-

ércllson. Tex., San Mateo, Cal., Santa Ana,
al.
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Shown above: UNITRON Monocular Lab Phase Model MPH — $315 complete

There are 3 microscopes in this picture
...at a distinctly singular UNITRON price

Most lab microscopes are used for ordinary brightfield
studies.

So is UNITRON's MPH.

Some lab microscopes can also be used for darkfield.

So can UNITRON's MPH.

Still other lab microscopes offer phase contrast to aid in
the study of living,unstained material.

So does UNITRON's MPH.

Until now, no lab microscope has provided all 3 for the
price of 1.

UNITRON's MPH does. The 3 most important techniques

of microscopy are built-in, yet the MPH costs less than
many single-purpose microscopes.
That's not all. UNITRON's MPH gives you more than just
the advantages of 3 specialized microscopes. It unites them
in “Continuous-Transition Microscopy.” With a turn of the
condenser knob, you change from brightfield to darkfield
to phase contrast, all in rapid succession. Operation is so
easy, it's almost automatic. There are no accessories to
attach and no time-consuming adjustments to make. Every-
thing has been factory-centered for you. Even the light
source is built-in and permanently aligned.

Have cost and complexity kept you in the dark about
phase? If so, you're in for a treat UNITRON phase con-
trast will impress you all the more if you've tried to study
unstained, living material with ordinary brightfield micro-
scopes: There's no need to close the iris to pinhole size,
reducing resolution and detail. Gone are those ghostly
artificial images.

UNITRON Phase Contrast provides optical staining. You
get the benefits of chemical staining, without the time-
consuming preparation. And what's more, you see material
alive with vivid contrast and pin-point detail. With phase,
even your stained slides show unsuspected details. All this,
without any special effort.

There's more. UNITRON's built-in illuminator provides five
intensities . . . more than enough to meet your visual and
photographic needs. Even the eyepieces are special . . . the
widefield type for comfortable viewing.

And now, the moment of truth. The price. Only $315 for
UNITRON's Monocular Laboratory Phase Model MPH . . .
less than you pay for many ordinary brightfield lab micro-
scopes. The Binocular Model BPH, with several additional
features of its own, costs only $527.

UNITRON prices include everything but the specimens.
In addition to all the special features of our phase models,
you'll find everything else you expect in a good lab micro-
scope. Four achromatic objectives (including high-power
oil-immersion), mechanical stage, focusable substage con-
denser with iris diaphragm and filter system, fitted cabinet,
etc. These, and all the other features we've described, are
standard equipment with UNITRON. There are no hidden
extras to buy,

Too good to be true? You needn’t take our word for it.
Borrow a UNITRON Monocular MPH or Binocular BPH for
10 days. No cost or obligation. (We'll even pay shipping
charges for a chance to let you put our microscope through
its paces.) Give this UNITRON an opportunity to prove its
value in your lab. We think it will sell itself.

Teachers will be interested to learn that UNITRON
even offers student phase models for as little as $99.
To introduce phase to the student lab, and to other
areas where it has been a stranger, UNITRON has
published a fully illustrated 64-page booklet, Under-
standing and Using the Phase Microscope. The text
includes a special chapter of experiments written by
Professor Julian D. Corrington of the University of
Miami. Other subjects are covered, including the
optical theory of microscopes in general. The book-
let normally sells for $1 00 but we will be glad to
send a free copy to any interested teacher or
researcher.

Ask for a free 10-day trial. Please specify whether you want
to try Model MPH or BPH. A phase booklet is shipped with
each microscope . . . or, you may request the booklet
separately.

UN]TRON INSTRUMENT COMPANY

MICROSCOPE SALES DIVISION e DEPARTMENT 4.y
66 NEEDHAM STREET, NEWTON HIGHLANDS 61, MASS.
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START SMALL...

...AND GROW

- Sanborn’s new Patient Monitoring Modules
adapt perfectly to expanding intensive-care needs

Sanborn “Series 780 Patient Monitoring Systems alert
the intensive-care staff instantly to the distress of any
monitored patient, permitting more effective care of a//
patients by the available nurses.

Design of the systems in functional modules offers
greatest flexibility in adapting any monitoring system
to future needs — the hospital system can begin mod-
estly and grow steadily, with original modules fully
utilized in the expanding system. Also, monitoring ca-
pabilities can be quickly shifted from bed to bed, as
needed. Separate modules for heart rate (with integral
pacer if desired), for temperature and respiration rate,
and for systolic and diastolic pressures. Other modules
for synchronized defibrillation, for resuscitative cardiac
pacing, for oscilloscope- display of cardiac or pulse

HEWLETT
PACKARD

waveforms, and for automatic pacing and ECG re-
cording with any cardiac distress. Series 780 also in-
cludes remote alarm indicators (specific-parameter or
general alarms, by bed) and remote patient-select push-
button switchboxes for through-switching of patient
signals to numerical display, oscilloscope, and/or chart
recorders at the central station,

A complete range of transducers, recorders, and data
displays engineered by Sanborn allows us to design,
install, and fully warrant the complete system required
for unexcelled patient care in your hospital.

For details, phone your local Hewlett-Packard/
Sanborn office or write Sanborn Division, Waltham, -
Mass. 02154. In Europe, write Hewlett-Packard S.A.,
54 Route des Acacias, Geneva, Switzerland.

il

SANBORN
DIVISION
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FISHER PRODUCT REPORT

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

Smart, simple way to liberate bench-top space:
Newest Fisher Isotemp® Oven. ~
It hangs. On useless wall space to free useful counter space.
Out of the way, yet handy. Eliminates stooping and bending.
It’s a gravity-convection oven with a roomy double-door cham-
ber having a capacity of more than 3 cu ft. Temperature, from
50° C to 200° C, is registered on a dial thermometér. Only 30
minutes to heat to 100° C, 75 minutes to reach 200° C. Heat
is maintained within ==2° C. The control thermostat responds
to as little as 40.5° C change in temperature. If something
goes amiss, the famous Isotemp “Safety Sentinel” thermostat
takes over before any damage can happen. All controls, dials
and pilot lights are located on an easy-to-reach, easy-to-see
front panel. The new oven operates on 115-volt AC, 50/60-
cycle current and costs $365. Our product bulletin gives full
details on what we believe you'll find is a smart idea in lab (()V;:ns.
a) O
It looks smart, too. It’s finished in shell white and contrast-
ing slate gray to harmonize with our new CONTEMP
laboratory furniture . . .

New Fisher CONTEMPRA counter units
“are 1 inch higher; that’'s only the beginning
of CONTEMPRA comfort and convenience.

Seems that people who work in labs these days are taller. So
Fisher makes its counter units 1 inch higher to bring work

tops to a more comfortable level. And these taller people spend
more time in their labs. So new CONTEMPRA furniture comes
in colors. After all, for the long haul, colors are more agreeable
than drab gray. Color is practical, too. Designates work areas,
codes drawers according to contents. And all-white interiors
eliminate the “built-in darkness” of old-style drawers and
cabinets. CONTEMPRA modular units readily adapt to any
layout or lab requirement, and the unique Tilt-In™ work-top
design saves hours of installation time and dollars of installa-
tion costs. But you’ll want to study all the many CONTEMPRA
comfort and convenience features for yourself. Our new CON-
TEMPRA catalog will soon be off the press; say so, and we’ll
reserve a copy for you. () O

You could almost spell the name
on the cap “P-U-R-I-T-Y.”

In the world of reagent chemicals, the words “Fisher” and —}
“purity” are practically synonymous. That’s because our manu- 1
facturing chemists at Fair Lawn, N. J., are a bit obsessed with What would |
meeting and exceeding accepted purity standards. For example, you like ? I
take-off points for Fisher Certified reagents are the ACS stand- |
ards. Thus, when it comes to solvents . . . well, there’s nothing Just check your |
in Fisher Pesticide Grade Solvents to upset a pesticide residue ~ special interest and - |
analysis, and Fisher’s 994+ Mol % Solvents for chromatog- send this page, I
raphy have less than 1%, total impurities. With Fisher Certified along with your name I
buffer solutions, you can rely on guaranteed pH. The low and address, to Fisher |
metallic content of Fisher’s Rexyn™ ion exchangers is assured Scientific Company,
by atomic absorption testing procedures; and if you’re also 139 Fisher Building, |
using atomic absorption, there are Fisher’s Certified, dilute- Pittsburgh, Pa. 15219, |
and-use, metal-reference solutions. Since we’re obsessed with |
purity, you needn’t be. Just order Fisher reagents from your J

nearest Fisher branch with impunity. , F-562

F FISHER SCIENTIFIC CO.

Instruments, Apparatus, Furniture and Chemica’ls for Laboratories

Complete stocks in all these locations: Atlanta « Boston - Chicago - Cleveland + Houston + New York
.Philadelphia « Pittsburgh « St.Louis - Uniqn, N.J. « Washington « Edmonton « Montreal « Toronto  Vancouver
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The Model CW-1 Boxcar Integrator is
a gated signal averaging device useful
for the recovery of either complete re-
petitive waveforms or incremental por-
tions thereof from noise. The input to
the Boxcar Integrator is sampled by
a variable width, variable delay gate
which can be fixed at any point on,
or slowly scanned across, the repeti-
tive waveform. The sampled portion
of the input waveform is averaged by
a variable time constant integrator,
displayed on the panel meter, and
made available for external recording
or other use. Because the mean value
of random noise is zero, the output of
the integrator will asymptotically ap-
proach the average value of that por-
tion of the input waveform being
sampled at any moment, with a cor-
responding suppression of the accom-
panying noise. The Model CW-1 may
be used in such widely varied appli-
cations as pulsed nuclear resonance,
laser excitation decay, and biological
evoked response experiments. In gen-
eral, this instrument should be of
value in any application where noise
interferes with the recovery of repeti-
tive waveforms.

26 AUGUST 1966

MODEL CW-1

BOXCAR
INTEGRATOR

SPECIFICATIONS
SIGNAL CHANNEL —
Input Sensitivity: *+.2 volt to *100
volts in 1, 2, 5, sequence for 10 volts
output.
Dynamic Range: Will accept inputs 15
times full scale requirement without
overloading.

Integration Time Constants: 100 micro-
seconds to 100 seconds in 1, 3, 10
sequence.

Holding Time: At least 106 times inte-
gration time constant for 10% F.S.
change in output, up to 105 sec.
Output: (a) 2% Panel Meter, =10
volts.

(b) *+10 volts provided at front panel
at an impedance of 1 K.

(c) Recorder Output — suitable for
most galvanometric and servo
recorders.

GATE TIMING CIRCUITS —
Operating Modes: (a) Ext. Trigger

(b) Ext. Gate

(c) Recurrent: Time Base triggered au-
tomatically and repetitively.

(d) Continuous: Gate on continuously.

Time Base Widthsi 10 microseconds
to 1 second in 1, 2, 5 sequence.

Gate Pulse Width: Continuously ad-
justable from 1 microsecond to .11
second. ’

Delay: (a) Manual adjustment from 0%
to 100% of Time Base Width,

(b) Automatic scanning from 0% to
that % of Time Base Width selected
by setting the Manual Delay Dial.
Automatic Delay Scan Periods: 1, 2, 5,
10, 20, 50, and 100 minutes.

GENERAL —

Power Requirements: 105-125 volts or
210-250 volts; 50-60 Hz; approximately
15 watts,

Size: 19”W x 5"H x 14”D.

Price: $1,950.00. Export prices approx-
imately 5 per cent higher (except
Canada). Request Bulletin No. 127G.

PRINCETON
APPLIED RESEARCH CORP.

Dept. G
Box 565, Princeton, N. J.,, Tel. (609) 7991222
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Electronic

simulation
without
equations

You can simulate complex electrical,
mechanical and thermal systems on an
analog computer without writing the
descriptive differential equations be-
forehand. Systron-Donner’s free pro-
gramming guide shows how. Diagrams
show complete computer circuits repre-
senting L-C-R networks, transformers,
spring action, viscous damping, mass
displacement, heat capacity, and heat
transfer by radiation and conduction.
And the guide shows how to simulate
complex systems by interconnecting
circuit blocks representing the simpler
elements.

Systron-Donner produces desk-top
analog computers superbly designed for
this type of work. Solid-state designs
with capacities from 10 to 80 ampli-
fiers, these computers feature *100-
volt computing range, built-in digital
logic, a removable patchboard coded
to match textbook diagrams, and facil-
ity for progressive expansion by simply
adding modules.

SEND FOR YOUR FREE COPY

BLOCK PROGRAMMING
FOR
PHYSICAL SYSTEMS

SYSTRON

Systron-Donner : .
888 Galindo Street, Concord, California
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al courses of study. Yet in most areas
of modern astronomy there is already
too much effort invested in theoretical
research, considering the lack of obser-
vational data to test the theories. (Ex-
ception: planetary physics.) The authors
of the Whitford report have indeed em-
phasized that astronomy today is data
limited. It is dangerous for any field
of science to be overladen with the-
ories, which in the absence of checks
can freely degenerate into wild specu-
lation and eventually breed dogmas.
Only 2 years ago, for instance, the
remoteness of quasi-stellar galaxies was
accepted dogmatically by most astron-
omers, and a host of theories were ad-
vanced to explain their (apparent)
enormous luminosity. Acceptable cos-
mological theories were identified on
the basis of a few spectrum wavelength
shift measurements interpreted as Dop-
pler shifts. The remoteness of the qua-
sars is at this time seriously in doubt,
so many of the well publicized theo-
ries concerning these objects may well
be irrelevant.

As Irwin has pointed out, the na-
tion’s various programs in space as-
tronomy will be less effective and more
costly than necessary unless a large
number of experienced observation-
al astronomers are available to plan
these programs. 1" agree that NASA
should eventually fund the training
observatory construction program, but
only after the major expansion of
ground-based research facilities is ef-
fected and more efficient use is made
of current astronomical manpower. Ir-
win’s training observatories will. not
likely begin to produce observing ge-
niuses until 10 years from now at the
earliest, yet strategic planning of space
astronomical research is needed now
and throughout the intervening years.

PHILIP C. STEFFEY
2402 Third Street,
Santa Monica, California 90405

How To Police Pollution

As a former chemist for what is now
the Federal Water Pollution Control
Administration, I would like to com-
ment on certain aspects of the ninth
conference on Great Lakes research
(24 June, p. 1773).

How can the FWPCA expect to con-
duct a fair and equitable enforcement
program largely based on “informal
discussions”? Such a practice could
easily lead to flexible enforcement. Al-

though federal water pollution control
machinery has been established for over
3 years, there are, as yet, no for-
mal procedures for conducting hear-
ings. I have attended such informal
pollution control conferences in the
past in which the government has pre-
sented an overwhelming amount of
“scientific” data by “experts” who gave
proof-positive conclusions about the
cause, amount and source of pollution.
There was no provision for cross-ex-
amination, and industry, unprepared to
refute such “evidence,” was reluctant
to argue its side for fear of being
cast in the role of an active supporter
of pollution.

Finally, 1 disagree that it is “hazard-
ous to swim, fish [in], or even get water
spray in the face” from lake water
bearing Salmonella bacteria. This is a
half-truth, at best. Certainly no one
would advocate swimming in grossly
polluted water or would support the
willful insult to the human body by
unnecessary exposure to any harmful
agent. Salmonella are ubiquitous micro-
organisms, as we know from the re-
ported difficulty controlling them in
hospitals. The alleged hazard to a fisher-
man or boating enthusiast by the pres-
ence of Salmonella in surface waters
can only be labeled conjectural.

wiLLiaMm S. Cox
2350 Beecher Circle, S.W.,
Atlanta, Georgia 30311

Simplifying the Formula

The discussion (Letters, 1 April and
8 July) of N. O. Calloway’s proposal
(Letters, 31 Dec.) for distributing the
ages of experimental animals has been
made unnecessarily complicated. If A
is the age of the youngest animal to be
used, and B is the age of the oldest
animal to be used, and n + 1 is the
number of animals to be used, the
problem is simply that of inserting
n — 1 geometric means between 4 and
B. This requires merely determining R
such that

B — AR"
Then

log R = log B — log A
n
and the n + 1 ages are
A, AR, AR?, ... AR".

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

A faultless sequence

automatically

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

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

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

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

THE GREAT NAME IN OPTICS BRIGEEIIIY

ATLANTA, CHICAGO, DENVER, LOS ANGELES, SAN FRANCISCO, SEATTLE, WASHINGTON, D.C, BOSTON  IN CANADA: TORONTO, MONTREAL, WINNIPEG, VANCOUYER
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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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The National Bureau of Standards

The recently issued 1965 Technical Highlights of the National Bureau
of Standards* is an excellent report. The document, which contains 113
pages of text and 90 pages of appendixes, provides convincing evidence
that NBS is serving essential functions and that it is responding to new
needs. Appropriations for NBS of $33 million and total expenditures
of $69 million are more than amply justified.

For 65 years the National Bureau of Standards has been the nation’s
central measurement laboratory. It has had responsibility for developing
and maintaining the National Standards of Measurement. This is no
small task. In addition to the six basic international qualities of length,
mass, time, temperature, electrical current, and luminous intensity, there
are some 36 derived quantities for which standards are needed. With
developments such as the maser and laser, new methods of obtaining
better accuracies become available. This requires continual updating of
standards. Scientific developments such as ability to obtain higher pres-
sures, a better vacuum, and new and purer materials have correspond-
ingly increased the need for additional standards.

In response to the challenges of the times, NBS has become the focus
of scientific and technical competence, covering the entire spectrum of
the physical sciences. The accuracy with which measurement standards
can be reproduced and disseminated limits the reliability and accuracy
of all exchanges derived from standards. NBS must provide leadership
in the science of measurement. This requires a staff of high-caliber
scientists. The Bureau’s scientific activity has been particularly distin-
guished in atomic and molecular physics, chemical physics, thermo-
dynamics, theoretical physics, crystallography, analytical chemistry,
polymers, metallurgy, and cryogenics.

During 1965, NBS research leading to publication of about 1000
scientific papers was conducted. Among the accomplishments was de-
velopment of a thallium-beam clock, which may be more accurate by
an order of magnitude than the cesium-beam clock. A second achieve-
ment was the use of a laser to make automatic length measurements.
The accuracy obtained was 1.8 parts in 10%. A third accomplishment
was the discovery of superconductivity in the semiconductor strontium
titanate. A new purification technique affords, for the first time, the
possibility: of obtaining absolutely pure and perfect crystals.

In addition to its responsibilities with respect to standards, NBS has
long had other functions, such as conducting tests for other government
agencies and advising them on scientific and technical problems. NBS is
now to establish a central and major government resource in the
automatic-data-processing field. It is also to serve as the focal point
within the federal government for stimulating the application of science
and technology to the economy.

A recently added responsibility of very great importance is the
operation of a National Standard Reference Data System. What is
involved is the massive effort required to produce the modern equivalent
of the old International Critical Tables. The past achievements of NBS
augur well for the able performance of the new tasks. Establishment of
an effective National Standard Reference Data System would provide
major benefits to science, technology, and industry throughout the world.

It is to be hoped that Congress will provide sufficient funds for
effective implementation of this much-needed data system, and that the
evident quality of the overall NBS effort will be as highly regarded in
Congress as it is among knowledgeable scientists and engineers.

—PHiLIp H. ABELSON

* For sale by the Superintendent of Documents, U.S. Government Printing Office, Wash-
ington, D.C. 20402, $0.65.
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cymbal in
your lab?

You could put a pipet through some pretty rough abuse pounding out cymbal rhythms, but it's not typical of pipet
punishment in the laboratory. There the critical area is the tip.
SAFE-GARD ™ pipets with tempered tips are now available at no extra cost on volumetric, Ostwald, and measuring

pipets as well as serologicals. These tips, flame polished and tempered, provide the extra protection needed to
resist chipping and cracking in use, and in collecting,

washing and sorting . .. where breakage really occurs.
Actual usage tests, taking on all comers, have proven

. Owens-ILLINOIS
conclusively the durability and economy of KIMAX®

pipets. Why not make Kimble your symbol of value? maker of Kimble Products
Toledo, Ohio 43601
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SPECTROPHOTOMETERS
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GILFORD DIRECT ABSORBANCE

1000 A 2000 A 3.000 A

Gilford Spectrophotometers utilize a unique principle to measure Absorbance directly.
The second and third decades. severely compressed in % —transmittance instruments, are
fully expanded in Gilford Instruments—for equal accuracy and resolution throughout the
complete range. Absorbance is presented digitally to 0.001 A —from 0.000 A to 3.0004 —
or it can be readily recorded Concentration is measurable directly over a 1000-1 range

MODEL 240 SPECTROPHOTOMETER

The Model 240 spectrophotometer combines a quality Gilford-designed
monochromator with the dependable Gilford photometric system. This
combination has produced an instrument of unusual accuracy, range,
and versatiliry—simple to operate and highly productive. The optical
system, characterized by low stray light and high UV efficiency, fea-
tures linear wavelength and slit width controls with numerical indica-
tion. A rugged optical-bench accessory mount and clear, uncluttered
exit aperture plane promote easy alignment and quick interchange of
attachments. The wide range—0.000 to 3:000 A—photometer is a
linear absorbance measuring system of high resolution. Stabilizers
for the photometer and dual-lamp source are contained in a single
solid state supply module. Equipped with a four-position manual cell
positioner.

MODEL 2000 AUTOMATIC SPECTROPHOTOMETER

The Model 2000 is a versatile, all-purpose spectrophotometer of
superior range, stability, and photometric resolution. It is packaged
info two self-contained units: (1) The lamp source, monochromator,
automatic cuvette positioner, and photometer/indicator unit. (2) The
main console with controls, recorder, power source, photomemc cir-
cuit, line-voltage regulator, extended cuvette dwell-timer (up to 15
minutes), and circuitry and connections for additional accessories. The
Model 2000 is particularly suited for determining time-dependent
reaction rates and for automatic, quantitative monitoring of effluents
from multiple chromatographic columns or density gradient tubes.
Other applications include observation of dissolution and polymer-
ization changes, spectrophotometric titration, precision turbidimetry
and colorimetry, large-scale clinical testing, and industrial process
and quality control.

MODEL 300 MICRO-SAMPLE SPECTROPHOTOMETER

The Model 300 is a new concept in precision absorbance spectrophoto-
metry. It is a moderately priced, compact, integrated system whose
photometric range and accuracy, combined with a unique rapid sam-
pling system, provide a versatility and simplicity of operation un-
matched by complex and costly instruments. The unusual capability of
the Model 300 is achieved through the use of three new Gilford ele-
ments: a solid-state photometer, an excellent optical system, and o
vacuum-driven sampling system coupled to a digital absorbance indi-
cator. Accurately metered samples of 500 microliters or less may be
analyzed at a rate of 4 to 6 per minute. The sample cell is filled,
the absorbance measured, and the cell flushed by means of a single
control lever. Absorbance range extends from 0.000 to 2.000A.

Write or call for specifications and quotation.

S|

GILFORD INSTRUMENT LABORATORIES INCORPORATED




ESSENTIALLY HOMOGENEOUS
Chromatographically . . . Electrophoretically

'Worthington offers a

PURIFIED NUCLEASE

from Staphylococcus aureus prepaied by a modifi-
cation of the procedure described by Anfinsen,
et. al., (1963) and having a minimum activity of
4500 units/mg.

REFERENCES:

Anfinsen, C. B., Rumley, M. K., and Taniuchi, H.. Acta Chem.
Scand., 17, S270 (1963).

Heins, J. H., Taniuchi, H., and Anfinsen, C. B.. in_ Procedures in
Nucleic Acid Research (Cantoni, )., and Davies, D., eds.) Harper
and Row, New York (in Press, 1966). ’

Taniuchi, H., Anfinsen, C.-B., Heins, ). and Carroll, W. R.
Fed. Proc., 24, 288 (1965).

Also of interest, a new offering NEURAMINIDASE, chromatograph-
ically purified from Clostridium perfringens.

R
A REMINDER: Worthington Carhonic Anhydrase, partially purified
from beef blood by the method of Keilin, D., and Mann, T.:
Biochem. J., 34, 1163 (1940). A soluble powder with a minimum
activity of 2000 units/mg.

Worthington Uricase, a highly purified preparation from hog liver.

For more information, write for Bulietin 66-5A

WORTHINGTON BIOCHEMICAL CORPORATION

FREEHOLD, NEW JERSEY 07728

If you want

an automatic,
refrigerated centrifuge
with capacity to

3,300 ml and forces
to 41,300xG

don’t pay more

than $2,530.00

with the rofor included.

That's all you have to pay for a
LOURDES Beta-Fuge A-2 “The best buy in centrifuges®

Write for Bulletin S-8-6

LOURDES 656 Montauk Ave., Brooklyn, N.Y., 11208

NOW!
Budge

~ Saving
lberolass
Jume hood

availanle .
in 3l
models.

induced-air
standard

explosion-proof |
radioactive

Sizes from 28" to 70" wide. Induced-air models; standard
models; explosion-proof models;

models for radioactive work.

For the complete, money-saving story
contact your laboratory supply dealer
or write to Labconco Corporation,
8805 Prospect, Kansas City, Mo. 64132

New hoods and completely rede-
signed standard models.

Prices from $270. Biggest, most
advanced only $1284.

Each hood shipped complete,
ready to plug in and use.

With or without sidewall or
cabinet mounted fixtures.
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ANIMAL RESEARCHERS: )
Write for
Mettler's New Guide
to Faster Weighing

Here is a new weighing guide
written expressly for animal re-

——

- N
searchers. It will help you select 3_.&51{%55
the balance best suited to your _FOR
weighing needs. WEIGHING
: 7 : AN
You'll be particularly interested RESEI.;ECLH

in learning about the Mettler
P1000. Top loading and fully
automatic, its capacity, preci-
sion, and convenience of oper-
ation make it the ideal balance
for general use in small-animal
research work.

Other models, including ana-
lytical balances and high-capac-
ity units for larger animals, are
also described.

For your copy write: Mettler
Instrument Corp., 20 Nassau St.,
Princeton, N. J.

BT & )
&
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NEW BOOKS

(Continued from page 963)

Jorgen Bendixen; “Mycoplasmosis in ani-
mals” by H. E. Adler; “Sulfonamides” by
Karl L. Gabriel and S. F. Scheidy; and
“Antibiotics” by S. F. Scheidy and Karl L.
Gabriel.

The Aectiology of Compressed Air In-
toxication and Imert Gas Narcosis. P. B.
Bennett. Pergamon, New York, 1966.
132 pp. Illus. $6. International Series of
Monographs in Pure and Applied Biology.

Analecta Medico-Historica. vol. 2,
Safavid Surgery. C. Elgood. Pergamon,
New York, 1966. 105 pp. Paper. $5.

Annual Review of Piant Physiology.
vol. 17. Leonard Machlis, Ed. Annual
Reviews, Palo Alto, Calif., 1966. 535 pp.
Ilius. $8.50. Twenty papers on the follow-
ing topics: Cell Structure and Function
(1 paper); Mineral Nutrition (2 papers);
Nitrogen Metabolism (3 papers); Photo-
synthesis (1 paper); General Metabolism
(2 papers); Water Relations (2 papers);
Absorption and Translocation (1 paper);
Growth and Development (5 papers); and
Special Topics (2 papers).

Antifertility Compounds in the Male
and Female. Development, actions and
applications of chemicals affecting the re-
productive processes of animals, insects
and man. Harold Jackson. Thomas,
Springfield, Ill., 1966. 232 pp. Illus. $8.75.

Aspects moléculaires de I’adattation et
de la phylogénie. Marcel Florkin. Masson,
Paris, 1966. 266 pp. Illus. Paper, F. 50.

Avian Myology. J. C. George and A. J.
Berger. Academic Press, New York, 1966.
512 pp. Illus. $18.

Biochemical Aspects of Amphibian
Development. Elizabeth M. Deuchar.
Wiley, New York, 1966. 216 pp. Illus.
$4.50.

Biochemical Preparations. vol. 11.
Andreas C. Maehly, Ed. Wiley, New
York, 1966. 159 pp. Illus. $8.

Biochemistry: An Introduction to Dy-
namic Biology. Ernest R. M. Kay. Mac-
millan, New York, 1966. 384 pp. Illus.
$7.95.

Biochemistry of Parasites. Theodor von
Brand. Academic Press, New York, 1966.
439 pp. Illus. $15.95.

The Biologic Basis of Schizophrenia.
Jon L. Karlsson. Thomas, Springfield, Ill,,
1966. 99 pp. Illus. $4.75.

Biological Chemistry. Henry R. Mahler
and Eugene H. Cordes. Harper and Row,
New York, 1966. 890 pp. Illus. $16.50.

Biologie de la reproduction animale:
Blastogenése, gamétogenése, sexualisation.
P. Brien. Masson, Paris, 1966. 296 pp.
Illus. Paper, F. 49.

The Brain Vascular System. Harry A.
Kaplan and Donald H. Ford. Elsevier,
New York, 1966. 240 pp. Illus. $12.

British Rust Fungi. Malcolm Wilson
and D. M. Henderson. Cambridge Univ.
Press, New York, 1966. 402 pp. Illus.
$17.50.

Carcinoma of the Alimentary Tract:
Etiology and Pathogenesis. Walter J.
Burdette, Ed. Univ. of Utah Press, Salt
Lake City, 1965. 243 pp. Illus.

La Chimie Quantique Appliquee 2
PEtude du DNA et du RNA. Andree
Goudot. Gauthier-Villars, Paris, 1966.
187 pp. Illus. Paper.

26 AUGUST 1966

Only SPECTROPHOR I can do
routine Serum Protein Electrophoresis

without staining, without counting pips

Qualitative and quantitative determinations of 8 samples of serum pro-
tein in 90 minutes or less . . . and operator time is never more than 30
minutes per run. You’re assured more reliable results with far greater
simplicity of procedure than you can get with any other system. Repeat-
ability is within 29,. No staining. No difficult preparations. No pip
counting or calculations necessary.

Some Spectrophor I procedures can indicate albumen loss in wasting
diseases, gamma globulin increase in hepatic conditions, disappearance
in agammaglobulinemia. Diagnoses multiple myeloma. Separates
hemoglobin for Sickle Cell disease and Hemoglobin F. LDH determina-
tions diagnose and follow the course of treatment of a wide variety of
clinical disorders . . . myocardial infarction, liver disease, etc.

Write for Catalog 34-2138, Bausch & Lomb, 85632 Bausch Street,

Rochester, N. Y, 14602.
BAUSCH & LOMB (§)
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Teflon

needles. .
from
| Inch to

100 feet

This essentially inert Teflon
needie, with its Kel-F hub, elimi-
nates the risk of contamination
when syringe pipetting highly cor-
rosive materials. Flexible, 8 thru
22 gauge, leak tight to 100 psi.

Write for Needle Brochure

H' M. TON

HAMILTON COMPANY

P. 0. Box 307 -K
Whittier, California

1032

Diffraction of X-rays by Proteins,
Nucleic Acids and Viruses. Herbert R.
Wilson. St. Martin’s Press, New York,
1966. 143 pp. Illus. $6.

Dissection of the Cat (and Compari-
sons with Man). Bruce M. Harrison.
Mosby, St. Louis, Mo., ed. 5, 1966. 231
pp. Illus. Paper, $3.85.

Dystonia Musculorum Deformans. A
genetic and clinical population study of
121 cases. Tage Larsson and Torsten
Sjogren. Munksgaard, Copenhagen, 1966.
23% pp. Illus. Paper.

léments de Physiologie Cellulaire. A.
Policard. Masson, Paris, 1966. 435 pp.
Illus. Paper, F. 74.

Erkrankungen durch  Arzneimittel:
Diagnostik, Klinik, Pathogenese, Therapie.
R. Heintz, Ed. Thieme, Stuttgart, Ger-
many, 1966. 585 pp. Illus. DM. 69.

Etude des communautes mycopericarpi-
qués du caryopse de blé. Jacques Ponchet.
Institut National de la Recherche Agro-
nomique, Paris, 1966. 111 pp. Illus.
Paper, F. 16. Annales des Epiphyties, vol.
17.

Experimental Chemotherapy. vol. 4, pt.
1, Chemotherapy of Neoplastic Diseases.
R. J. Schnitzer and Frank Hawking, Eds.
Academic Press, New York, 1966. 694 pp.
1llus. $27. Thirty-six papers.

Fortschritte der Zoologie. vol. 17. Max
Hartmann, Ed. Fischer, Stuttgart, Ger-
many, 1966. 439 pp. Hlus. $30.

General Biology: The Science of Biol-
ogy. William C. Beaver and George B.
Noland. Mosby, St. Louis, Mo., ed. 7,
1966. 626 pp. Illus. $8.95.

Genetics of Sexuality in Higher Fungi.
John R. Raper. Ronald, New York, 1966.
291 pp. Qllus. $12.

Glycoproteins: Their Composition, Struc-
ture and Function. Alfred Gottschalk,
Ed. Elsevier, New York, 1966. 644 pp.
Illus. $35. Thirteen papers.

Hagan’s Infectious Diseases of Domes-
tic Animals: With Special Reference to
Etiology, Diagnosis, and Biologic Therapy.
Dorsey William Bruner and James How-
ard Gillespie. Cornell Univ. Press, Ithaca,
N.Y, ed. 5, 1966. 1123 pp. Illus. $15.

Handbook on the Common Marine Iso-
pod Crustacea of Georgia. Robert J. Men-
zies and Dirk Frankenberg. Univ. of Geor-
gia Press, Athens, 1966. 101 pp. Illus.
Paper, $2.50.

The Harvey Lectures. Delivered under
the auspices of the Harvey Society of
New York, 1964-1965. Series 60. Her-
man N. Eisen and others. Academic
Press, New York, 1966. 332 pp. Illus.
$9.50. Nine lectures: “The immune re-
sponse to a simple antigenic determinant”
by Herman N. Eisen; “The biological
significance of uric acid” by Alexander
B. Gutman;. “Biosynthesis of the sym-
pathetic neurotransmitter, norepinephrine”
by Sidney Udenfriend; “The fine structure
of striated muscle and its functional sig-
nificance” by Hugh E. Huxley; “Bio-
chemical aspects of metamorphosis:
Transition from ammonotelism to uretel-
ism” by Philip P. Cohen; “The compara-
tive anatomy of a gene” by S. E. Luria;
“The emperor’s new clothes, or an in-
quiry into the present status of tumor
viruses and virus tumors” by Hilary
Koprowski; “The nerve growth factor:
Its mode of action on sensory and syin-
pathetic nerve cells” by Rita Levi-Mon-

talcini; and “Gluconeogenesis: Pathways
and hormonal regulation” by Henry A.
Lardy.

Hyaluronidase and Cancer. Ewan
Camerson. Pergamon, New York, 1966.
259 pp. Illus. $8.

Hypnosis. L. Chertok. Translated from
an expanded version of the third French
edition by D. Graham. Pergamon, New
York, 1966. 192 pp. $7.25.

International Review of Cytology. vol.
19. G. H. Bourne and J. F. Danielli,
Eds. Academic Press, New York, 1966.
429 pp. Illus. $17. Nine papers: “‘Meta-
bolic’ DNA: A cytochemical study” by
H. Roels; “The significance of the sex
chromatin” by Murray L. Barr; “Some
functions of the nucleus” by J. M.
Mitchison; “Synaptic morphology in the
normal and degenerating nervous sys-
tem” by E. G. Gray and R. W. Guillery;
“Neurosecretion” by W. Bargmann; “Some
aspects of muscle regeneration” by E. H.
Betz, H. Firket, and M. Reznik; “The
gibberellins as hormones” by P. W.
Brian; “Phototaxis in plants” by  Wolf-
gang Haupt; and ‘“Phosphorus metabo-
lism in plants” by K. S. Rowan.

Introduction to Applied Entomology.
L. H. Rolston and C. E. McCoy. Ronald,
New York, 1966. 214 pp. Illus. $5.

Introduction to Biochemistry. vol. 1,
Metabolism of Carbohydrates, Proteins,
and Fats. A. J. S. McMillan. Pergamon,
New York, 1966. 180 pp. Illus. Paper,
$4.95. Commonwealth and International
Library.

Introduction to Cane Sugar Technol-
ogy. G. H. Jenkins. Elsevier, New York,
1966 496 pp. Illus. $21.

Introduction to Electronics: For Stu-
dents of Biology, Chemistry, and Medi-
cime. Vincent A. Suprynowicz. Addison-
Wesley, Reading, Mass., 1966. 334 pp.
Illus. $12.50.

Introduction to Livestock Production:
Including Dairy and Poultry. H. H. Cole,
Ed. Freeman, San Francisco, ed. 2, 1966.
839 pp. Illus. $9.50. :

Isoenzymes. J. Henry Wilkinson. Lip-
pincott, Philadelphia, 1966. 168 pp. Illus.
$10.

Kidney and Electrolytes: Foundations
of Clinical Diagnosis and Physiologic
Therapy. Norman Deane. Prentice-Hall,
Englewood Cliffs, N.J., 1966. 212 pp.
Illus. $9.

A Laboratory Manual of Analytical
Methods of Protein Chemistry. vol. 4.
P. Alexander and H. P. Lundgren, Eds.
Pergamon, New York, 1966. 245 pp.
Illus. $8.50. Six papers: “The estimation of
thiol and disulphide groups” by S. J.
Leach; “Micro techniques for amino acid
analysis and peptide separation base on
high-voltage electrophoresis” by S. Black-
burn; “Estimation of specific proteins in
mixtures by a gel precipitation method”
by D. A. Darcy; “Thermal polycondensa-
tion of a-amino acids” by S. W. Fox and
K. Harada; “The amino acid composition
of selected proteins and polypeptides” by
W. H. Ward; and “Dielectric measure-
ments of proteins” by D. Rosen.

Marine Botany: An Introduction. E.
Yale Dawson. Holt, Rinehart, and Win-
ston, New York, 1966. 383 pp. Illus.
$9.95.

Maternity Nursing. Elise Fitzpatrick,
Nicholson J. Eastman, and Sharon R.
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- " Talk about purity

and radioisotopes
are concerned,
you'll inevitably
: bring Tracerlab
/ dinto the conversation.

F

Talk about delivery

— and Tracerlab radiochemicals are once more the
center of the conversation, with most orders filled the
same day.

Talk about selection
— more than 900 compounds in stock at last count,

every one backed by dependable technical service

~ teams.

Talk to Tracerlab

Call us at 894-6600, extension 363, area code 617
COLLECT. We talk your language.

grE |TRACERLAB

A Division of Laboratory For Electronics. Inc.
WALTHAM. MASSACHUSETTS 02154
Film Badge Service + Health Physics » Bioassays » Sources  Nuclear ! intation ¢ Radi
R ive Waste . itoring ion ¢ Isolope
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Where radiochemicals

all-digital
weighing fo
001 mg

for *480.

The new Brinkmann Precision Balances are the
very first all-digital Micro Torque Weighing Sys-
tems. Weighing speed is increased at least 50%
over other (non-digital) systems, reading errors
eliminated, and operator fatigue in serial weigh-
ings reduced substantially.

Scale ranges from 0-1 mg. (digital reading
to 0.001 mg.) to 0-10 gm. (digital reading to 10.0
mg.) are available.

Mechanical taring is offered for the first
time and permits instantaneous application of
counterweights (to extend the scale range) or
compensating weights (for pans and object hold-
ers) without risk of damage to the mechanism.

BRINKMANN
INSTRUMENTS

CANTIAGUE ROAD, WESTBURY, N.Y. 11580/ED 4-7500
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(we make them)

You can stick themon . ....

PLASTIC « GLASS « METAL
WOOD « CLOTH « RUBBER

Write for complete information
about our full line of Laboratory
Tapes and Labels

PROFESSIONAL TAPE COMPANY,
365 East Burlington Road, Riverside, 111 60546

iy
i iy § JINVEE |

TAPES & LABELS

INC.

DRY ICE
STORAGE CABINET

Model CS5-34

. Dial Thermometer.

. Lock Type heavy duty door, lift handles

. Width permits access through narrow

doors.

. Industrial type hinges.

Moisture seal.

Rounded seamless corners and edges.

. Cork insulation with asphalt barrier

layers for moisture sealing.

. Welded and polished stainless steel.

. Dry Ice Compartment.

10. Perforated stainless steel separator.

11. Water tight stainless steel storage tank.

12. Ball casters.

13-14. Insulated handle on inside of door
and stop.

15. Breaker strip to minimize heat conduc-

tion.

0O Noua WN~

Folder and Prices Upon Request

Custom Scientific
Instruments, Inc.
P.O. Box A
Whippany New Jersey
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>

PACE

S

o
L2RY:

MODEL CD25
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magnetic reluctance
PRESSURE T

TRANSDUCER

KIT and INDICATOR

2.

KP15 KIT

Interchangeable diaphragm. Ranges =1
to =500 psi, Gage or Differential.

1% Reading Accuracy.
Accepts corrosives, both sides.
Withstands 200 psi overpressure,

CD25 INDICATOR

Analog and digital readout.
1% Accuracy meter.
Recorder Output =10 VDC, flat from
0 to 1,000 cps.
Works with LVDT's, too.
Write for complete PACE catalog.

ring company
North Hollywood, Coalifornia
TWX 213-765-5299

enginee
13035 Saticoy St
TRiangle 7-0727

Reeder. Lippincott, Philadelphia, ed. 11,
1966. 650 pp. Illus. $7.50.

Mechanisms in Bioenergetics. Efraim
Racker. Academic Press, New York, 1965.
271 pp. Illus. Paper, $3.45; cloth, $6.50.
Advanced Biochemistry Series, edited by
Anthony San Pietro.

Methods in Hormone Research. vol.
5, pt. C, Steroidal Activity in Experi-
mental Animals and Man. Ralph 1. Dorf-
man, Ed. Academic Press, New York,
1966. 356 pp. Illus. $13. Six papers:
“Effects of steroids on the central nervous
system” by Dixon M. Woodbury and
Antonia Vernadakis; “The relation be-
tween the structure and physiological
activity of progestational steroids” by
Tamotsu Miyake and Wendell H. Rooks,
II; “Anti-gonadotropic steroids” by Ralph
I. Dorfman and Fred A. Kincl; “The
treatment of human malignancies with
steroids” by Albert Segaloff; “Com-
parative objective regressions resulting
from steroid treatment in women suffer-
ing from breast cancer” by Albert Sega-
loff; and “Androgens” by Ralph I. Dorf-
man.

Methods of Biochemical Analysis. vol.
14. David Glick, Ed. Interscience (Wiley),

New York, 1966. 571 pp. Illus. $15.
Nine papers: “Methods for estimating
magnesium in biological materials” by

Nancy W. Alcock and Iain Maclntyre;
“Microbiological assay of vitamin B..” by
Helen R. Skeggs; “Fluorimetric analysis
of corticoids” by Robert H. Silber;
“Preparation and analysis of basic pro-
teins” by N. O. Lindh and B. L. Brant-
mark; “The determination of nucleic
acids” by H. N. Munro and A. Fleck;
“Determination of amino acids by ion
exchange chromatography” by S. Jacobs;
“Separation and determination of amino
acids and peptides by gas-liquid chroma-
tography” by Boris Weinstein; “Newer de-
velopments in determination of bile acids
and steroids by gas chromatography” by
A. Kuksis; and “Gel electrophoresis in
buffers containing urea” by M. D. Poulik.

Microfunghi della cellulosa e della carta
attivita’ e inquadramento sistematico: il
genere “Chaetomium”. Giorgio Maz-
zucchetti. Ente Nazionale per la Cellulosa
e per la Carta, Rome, 1965. 376 pp. Illus.
Paper.

Modern College Physiology. Ralph W.
Stacy and John A. Santolucito. Mosby,
St. Louis, 1966. 440 pp. Illus. $8.90.

Modern Developments in Animal
Breeding. 1. Michael Lerner and H. P.
Donald. Academic Press, New York,
1966. 306 pp. Illus. $10.50.

A Molecular Approach to Phylogeny.
Marcel Florkin. Elsevier, New York,
1966. 184 pp. Illus. $13.

The Neurochemistry of Arthropods.
J. E. Treherne. Cambridge Univ. Press,
New York, 1966. 164 pp. Hlus. $6. Cam-
bridge Monographs in Experimental Biol-
ogy, No. 14.

Occupational and Environmental Can-
cers of the Respiratory System. W. C.
Hueper. Springer-Verlag, New York, 1966.
226 pp. Illus. $8.50. Recent Results in
Cancer Research Series, vol. 3.

Oral Contraceptives. Victor A. Drill.
McGraw-Hill, New York, 1966. 223 pp.
Ilus. $10.

Organic Foundations of Animal Be-
havior. Joseph Altman. Holt, Rinehart,
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Phipps & Bird

Physiology Equipment Kits

A kit of physiology equipment has been as-
sembled as a teaching aid for the rapidly ex-
panding field of biological science. This kit,
housed in a durable metal valise type case,
allows the student to perform a variety of the
basic physiology experiments. There are three
models: the PK#1 for smoke writing; the
PK#2 is identical to the PK#1 except a
Smoking Stand and Burner is included; and
the PK#3 for ink writing.

Manufacturers & Disiributors of Scientific Equipment

BACTO-LATEX
0.81 MICRON
| Bacto-Latex 0.81 micron is characterized by uni-

form particle size, batch reproducibility and bio-
logical inertness.

1 An inert carrier for use in clinical and investiga-
tional tests including

RHEUMATOID ARTHRITIS
INFLAMMATORY DISEASES
TRICHINOSIS
LEPTOSPIROSIS

9 Recommended for Rheumatoid Arthritis Tests of
Singer and Plotz and modifications.

Literature available on request

DIFCO LABORATORIES
DETROIT 1 MICHIGAN USA
LABORATORY PRODUCTS

BIOLOGICS CULTURE MEDIA

REAGENTS

6th & Byrd Sireets — Richmond, Virginia

NSITY GRADIE

when used with an ultraviole

*RECORD UV ab:

*DETECT as litt

in concentratic

*SHOW accurate quan

Model D Density Gradient Fractionator

. ctionation apparatus is the only equipment which
ther gradient out the top of the centrifuge tube and
lis arrangement eliminates the zone distortion and
ng from pumping or draining the gradient column
pserted in the bottom of the tube.
SCO fractionation apparatus is easily accomplished
g UV peaks on the recorder chart is directly propor-
f material in the corresponding zone.
ibed by Dr. M. K. Brakke in his paper:

g of Centrifuged Density Gradient Columns,
5, 271, (April 1963). We will send a reprint of Dr.
st. ISCO Density Gradient Fractionators are priced
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Who
makes an
unbreakable
4000 ml
graduate?

...and an
unbreakable
10 mi
graduate?

And all the other
sizes in hetween?

We do.

If you use graduated cylinders, we
have a range of nine sizes from 10 to
4000 ml. Precision-molded of un-
breakable polypropylene, Nalgene®
graduated cylinders are remarkably
translucent with sharp, easy-to-read
graduations. Calibrated to contain
and deliver, they meet standards of
accuracy within  Federal Specifica-
tions. If you knock one over, just pick
it up. Think what you've saved in re-
placement costs!

Assortable with other Nalgene Lab-
ware for maximum discounts. Order
from your lab supply dealer or write
for Catalog P-166. The Nalge Co., Inc.,
Dept. 21321, Rochester, N.Y. 14602.

NALGENE

LABWARE

THE NALGE CO., INC.
a subsidiary of Ritter Pfaudler Corporation

Visit our Booth #108 at the 1966
Chemical Exposition Show, N.Y.C,,
Sept. 13-15.
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and Winston, New York, 1966. 544 pp.
Illus. $12.95.

Paramedical Microbiology. Stanley E.
Wedberg. Reinhold, New York, 1966.
480 pp. Illus. $8.50. Reinhold Books in
the Biological Science Series, edited by

Peter Gray.
The Pattern of Animal Communities.
Charles S. Elton. Methuen, London;

Wiley, New York, 1966. 432 pp. Illus.
$14.

Pediatric Nursing. Audrey J. Kalafatich.
Putnam, New York, 1966. 432 pp. Illus.
$7.

The Peptides. vol. 2, Synthesis, Occur-
rence, and Action of Biologically Active
Polypeptides. Eberhard Schréder and
Klaus Liibke. Translated by Erhard Gross.
Academic Press, New York, 1966. 662
pp. Illus. $30.

Physical Techniques in Biological Re-
search. vol. 3, pt. A. Cells and Tissues.
Arthur W. Pollister, Ed. Academic Press,
New York, ed. 2, 1966. 422 pp. Illus.
$13.50. Six papers contributed by Thomas
F. Anderson, R. Barer, Arne Engstrom,
Mark E. Gettner, H. Holter, Leonard
Ornstein, Fritz Ruch, Allen W. Wachtel,
and E. Zeuthen.

The Physiology of Human Survival. O.
G. Edholm and A. L. Bacharach, Eds.
Academic Press, New York, 1965. 603
pp. Ilus. $22.50. Seventeen papers.

Plant Biochemistry. James Bonner and
J. E. Varner, Eds. Academic Press, New
York, 1965. 1072 pp. Illus. $19. The
36 chapters were contributed by 28
authors. )

Plant Biochemistry. Géza Doby. Trans-
lated from the revised Hungarian edition
by 1. Finély. Interscience (Wiley), New
York, 1965. 768 pp. Illus. $25.

Plant Physiology: A Treatise. vol. 4B,
Metabolism: Intermediary Metabolism and
Pathology. F. C. Steward, Ed. Academic
Press, New York, 1966. 619 pp. Illus.
$22. Four papers: “Carbohydrates: Their
role in plant metabolism and nutrition”
by Martin Gibbs; “Metabolism of the
organic acids” by H. Beevers, M. L.
Stiller, and V. S. Butt; “Thé plant lipids”
by V. S. Butt and H. Beevers; and “The
physiology of parasitic disease” by E. G.
Bollard and R. E. F. Matthews.

The Preparation of Decalcified Sections.
Edward B. Brain. Thomas, Springfield,
1L, 1966. 276 pp. Illus. $12.

Primates: Comparative Anatomy and
Taxonomy. vol. 6, Catarrhini, Cercopi-
thecoidea, Cercopithecinae. W. C. Osman
Hill. Interscience (Wiley), New York,
1966. 806 pp. Illus. $45.95.

Principles of Plant Biochemistry. V. L.
Kretovich. Translated from the fourth
Russian edition (Moscow, 1964) by T. Z.
Nowakowski and A. J. Clarke. Margaret
Holden, Translation Ed. Pergamon, New
York, 1966. 476 pp. Illus. $15.

Progress in Biophysics and Molecular
Biology. vol. 16. J. A. V. Butler and
H. E. Huxley, Eds. Pergamon, New York,
1966. 282 pp. Illus. $13. Eight papers:
“Recognition of antigen by cells” by N.
A. Mitchison; “Genetic transcription or
DNA-dependent RNA synthesis” by A.
Sibatani; “Cybernetic interactions in epi-
genetics” by G. V. Sherbet; “The organi-
zation and function of the sarcoplasmic
reticulum and T-system of muscle cells”
by D. S. Smith; “The molecular organiza-

NEW FROM

VIBRATION
DAMPING
MOUNT

Q2N GONVENIENT!
ﬁ EFFICIENT!

@ Eliminates vibrations
s’ as low as 9 cycles
per second!

. Engineered to protectinstruments against
vibration-induced inaccuracy, damage,
accelerated wear!

@® Measures 18" x 23"
87 pounds!

® Outperforms bulky concrete or marble
balance tables!

Vibro-absorber

x 3"; weighs only

The amazing CRC Portable Vibration Damping Mount
is manufactured of high density, steel reinforced,
black and white terrazzo. it is supported on four
specially engineered, cushioned vibro-absorbers.

Among its many features are: a highly polished,
scratch resistant surface; thermal stability, chemical
inertness; high shock and stress strength; ease of
relocation or out-of-the-way storage as required.
Order today and prolong the useful life of your
expensive balances and other instruments.

CATALOG NO. §-57.......... Each $97.50

Available only from the manufacturer:
THE

CHEMICAL
RUBBER

Apparatus D|V|s|on Dept. 57
2310 Superior * Cleveland, Ohio 44114

A-5602
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tion of cell membranes” by J. B. Finean;
“Progress in high-resolution autoradiog-
raphy” by L. Caro; “Molecular genetics
of bacteria and bacteriophages” by S.
Silver; and “Electrophoretic behaviour of
cells” by E. J. Ambrose.

The Proteins: Composition, Structure,
and Function. vol. 4. Hans Neurath, Ed.
Academic Press, New York, ed. 2, 1966.
526 pp. Illus. $20. Three papers: “Genetic
control of protein structure” by Donald
R. Helinski and Charles Yanofsky; “The
basic structure of glycoproteins” by Al-
fred Gottschalk and E. R. Bruce Graham;
and “The structure proteins” by Sam
Seifter and Paul M. Gallop.

Psychopathology: Its Causes and Sym-
toms. F. Kriupl Taylor. Butterworth,
Washington, D.C., 1966. 366 pp. $13.95.

Quelques aspects des relations nutri-
tionnelles entre la gestation et al lactation
chez la truie. E. Salmon-Legagneur. In-
stitut National de la Recherche Agro-
nomique, Paris, 1966. 137 pp. Ilus.
Paper, F. 21.

Radioactivity and Human Diet. R. Scott
Russell, Ed. Pergamon, New York, 1966.
564 pp. Illus. $15. Twenty-three papers on
the following topics: Food chains on Dry
Land: General Principles (4 papers); Food
Chains on Dry Land: Strontium (5 papers);
Food Chains on Dry Land: Excluding
Strontium (4 papers); Aquatic Food Chains
(2 papers); Practical Aspects of the Assess-
ment and Control of Dietary Contamina-
tion (3 papers); 4 introductory papers.

Les Radioéléments: Production, dosage,
applications. Daniel Blanc. Masson, Paris,
1966. 292 pp. Illus. F. 59.

The Science of Zoology. Paul B. Weisz.
McGraw-Hill, New York, 1966. 895 pp.
Ilus. $10.50.

The Scientific Basis of Medicine Annual
Reviews. Sir Robert Platt and others.
Univ. of London Press, London; Oxford
Univ. Press, New York, 1966. 366 pp.
Illus. $9.50.

The Sex Chromatin. Keith L. Moore,
Ed. Saunders, Philadelphia, 1966. 494 pp.
Illus. $16. The 26 chapters were contrib-
uted by 22 authors.

Some Effects of Nucleic Acids on Two
Established Mammalian Cell Strains. Al-
bertus Joannes Henricus Thiadens. Schel-
tema and Holkema, Amsterdam, 1966.
172 pp. Illus. Paper, F. 17.50.

Spores: Their Dormancy and Germina-
tion. Alfred S. Sussman and Harlyn O.
Halvorson. Harper and Row, New York,
1966. 368 pp. Illus. $14.

Symbiasis. vol. 1, dssociation of Micro-
organisms, Plants, and Marine Organisms.
S. Mark Henry, Ed. Academic Press,
New York, 1966. 496 pp. Illus. $16.50.
Eight papers: “Intermicrobial symbiosis”
by S. W. Orenski; “Lichens” by Vernon
Ahmadjian; “Bacterial symbiosis with
plants” by Robert T. Lange; “Mycorrhiza
and other plant symbiosis” by Franz H.
Meyer; “Endozoic algae” by John J. A.
McLaughlin and Paul A. Zahl; “Symbiosis
in marine organisms” by R. Phillips
Dales; “Cleaning symbiosis in the marine
environment” by H. M. Feder; and “The
experimental analysis of behavior in sym-
biosis” by Demorest Davenport.

Textbook of Biochemistry. Benjamin
Harrow and Abraham Mazur. Saunders,
ghiladelphia, ed. 9, 1966. 658 pp. Illus.

9.
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(SHANDON)

o HERE

The Shandon product line of scientific tools is now
available through an American subsidiary, Shandon
Scientific Company, Inc. . . . to include a complete
range of equipment and instrumentation for:

e Paper Chromatography
e Thin Layer Chromatography
e Preparative Layer Chromatography

e Electrophoresis

o Automatic Microscope Slide and Coverslip Staining

e Cyto-Centrifugation

o And Other Tools for the Researcher

Complete stocks and full service by factory trained
personnel are available on all equipment in the re-
spected Shandon line. For additional information,
technical assistance, or application guidance, con-
tact Shandon Scientific Company, Inc., 515 Broad
Street, Sewickley, Pa. 15143 (Pittsburgh District).
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NEW CONCEPTS

e REPLACE GUESSWORK WITH ACCURACY
e DETERMINE UV INTENSITY AND DOSAGE
e MEASURE GERMICIDAL LAMP EFFECTIVENESS

VERSATILE—Three Models: Long Wave, Short Wave, Combina-
tion. Detachable sensors for remote measurements.

ACCURATE=—+5 per cent. Traceable to Natl. Bur. of Stds.

For complete information, contact your Laboratory Distributor or
write for Catalog No. §-200.

ULTFIA"VIOI_ET PRODUCTS, INC.
SAN GABRIEL ¥ CALIE 91778
CHROMATO-VUE®  PEN-RAY® MINERALIGHT® BLAK-RAY®
Cabinets Lamps Lamps Lamps

SMALL ANIMAL

RESPIRATORS

Two piston-type pumps are
available for use with cats,
rabbits, mice, etc. where small
stroke volumes (as low as 0.2 : > -
cc.) at fast rates (up to 200 ' ' e

strokes per min.) are needed. HIGH PRESSURE CHAMBERS

Both pumps feature inter- Project Plowshare: At Benthos we
changeable cylinders. Dead are converting weapons into labo-

:%::erlss e:'::;:;n:;f:pl:tfalytg‘: ratory instruments. High strength

the end of each stroke. steel 16” U.S. Naval gun shells are
ASK FOR YOUR FREE COPY being made into inexpensive hydro-
OF BULLETIN 607 static pressure testing chambers. In-

side is 9.4” diameter, 46" long. Rat-
ing is 10,000 psi. Cost is $1400.
HARVARD Join the Plowshare Program. Call or

APPARATUS CO..INC. write Benthos today.

Dept. A-81, Post Office Box 17
Dover, Massachusetts 02030
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A Textbook of Human Anatomy. Roger
C. Crafts. Ronald, New York, 1966. 764
pp. Illus. $15.

The Theory and Practice of Psychiatry.
Frederick C. Redlich and Daniel X.
Freedman. Basic Books, New York, 1966.
894 pp. $12.50.

Die tierische Zelle in Zellkultur. R.
Schindler. Springer-Verlag, New York,
1965. 94 pp. Illus. $4. Recent Results in
Cancer Research Series, vol. 1.

Ventilation/Blood Flow and Gas Ex-
change. John B. West. Davis, Philadel-
phia, 1966. 129 pp. Illus. $4.

Viruses Inducing Cancer: Implications
for Therapy. Walter J. Burdette, Ed.
Univ. of Utah Press, Salt Lake City,
1966. 514 pp. Illus. Thirty papers.

Workbook and Laboratory Manual in
General Biology. William C. Beaver and
George B. Noland. Mosby, St. Louis, Mo.,
ed. 7. 1966. 246 pp. Illus. Paper, $3.90.

Reprints

Best Magazine Articles: 1966. Gerald
Walker, Ed. Crown, New York, 1966. 320
pp- $5.95. Reprints of articles appearing
in various American magazines during
1965.

Chinese Communist Education: Records
of the First Decade. Compiled and edited
by Stewart Fraser. Wiley, New York,
1966. 558 pp. Paper, $2.95. Reprint, 1965
edition.

Crusade, Commerce, and Culture. Aziz
S. Atiya. Wiley, New York, 1966. 280
pp. Paper, $1.65. Reprint, 1962 edition.

Frontiers of Psychological Research.
Readings from Scientific American. Se-
lected by Stanley Coopersmith. Freeman,
San Francisco, 1966. 336 pp. Illus. Paper,
$4.95; cloth, $10. Reprints of forty-four
articles published between 1948 and 1964;
the topics are: The Evolutionary Perspec-
tive: Animal Behavior and Cross-Species
Comparisons (4 papers); Biological De-
terminants of Behavior (7 papers); En-
vironmental Determinants of Behavior (14
papers); Cognitive and Unconscious De-
terminants of Behavior (14 papers); and
Applications of Psychological Knowledge
and Techniques (5 papers).

Frustration and Conflict. Aubrey J.
Yates. Wiley, New York, 1966. 246 pp.
Hlus. Paper, $1.45. Reprint, 1962 edition.

Hypnosis and Related States. Psycho-
analytic studies in regression. Merton M.
Gill and Margaret Brenman. Wiley, New
York, 1966. 429 pp. Paper, $2.25. Re-
print, 1959 edition.

An Introduction to Abstract Algebra.
Cyrus Colton Mac Duffee. Dover, New
York, 1966. 311 pp. Illus. Paper, $2.25.
Reprint, 1940 edition.

Measurement and Prediction. Samuel
A. Stouffer, Louis Guttman, Edward A.
Suchman, Paul F. Lazarsfeld, Shirley A.
Star, and John A. Clausen. Wiley, New
York, 1966. 766 pp. Illus. Paper, $2.95.
Reprint, 1950 edition.

National Economic Policy. James Tobin.
Yale Univ. Press, New Haven, Conn.,
1966. 221 pp. Illus. Paper, $1.75; cloth,
$5. A collection of 18 essays reprinted
from various journals and published be-
tween 1951 and 1965.
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