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Ampholine Electrofocusing equipment,
including Power Supply,

Uvicord ultraviolet Monitor and Recorder,
ready for protein separation.

IN THE SERVICE OF SCIENCE

LKB INSTRUMENTS INC. 12221 PARKLAWN DRIVE, ROCKVILLE MD. 20852
12330 SANTA MONICA BLVD. LOS ANGELES CALIF. 90025.

PROTEIN

A separation
of chicken haemoglobin

Research establishments, hospitals,
and industry throughout the world
have used LKB Ampholine Electro-
focusing to successfully separate the
following kinds of protein.

Endotoxins from bacteria
(lipopolysaccharides)

Capsular polysaccharide from H. Influenza
Urine gonadotrophins of pregnancy
(human)

Pituitary hormones

Amonuim Sulfate preparations of human
serum

Blood coagulation proteins, namely FXII
Whole serum

Gamma globulin

Steroid binding -globulin

Transcortin cortisol binding //, globulin
“-globulin, transferrins

Cytochrome ¢ from beef heart
Biliverdin-protein in eel serum

Rat fetal protein from albumin
Immunoglobulins

Bovine serum

Albumin

Ovalbumin

Intact platelet mebranes

E. coli nucleases

Enzymes catalyzing sulphydryl
—disulfide interchanges
Enzymes-cellulases (some proteases)
Butyrylcholinesterases from human brain
Pancreatic enzymes

Bromelain 4 acid phosphatase from
ananas comosus

Arylsulphatases of aspergillus oryzae
Mitochondrial transaminases

D-aspartic oxidase

Glycosidases from fungal or bacterial
source

Lactoperoxidase

Invertase from yeast

Ribosomal

Catalase

Acid phosphotases
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Separation
Purification
GCharacterization

DNA polymerase

Enzymes of carbohydrate metabolism
Neurospora crassa invertase

Alkaline phosphatase in eel inthestinal
miucosa .

For myltetrahydrofolate syntetase from
clostridium thermoaceticum
Haemoglobin

Isoenzymes of alcohol dehydrogenase
Soluble grape proteins

Influenza virus and adenovirus

Herpes simplex virus proteins

Renin ( bovine, human)

Insulin

Glycopeptides of fibrinogen and platelets
Chondroitin sulfate glycoproteins
Myoglobin

Ferritin

Chemically modified myoglobin
Interferon samples from chicken eggs
High and low molecular weight
glycosidases. Detergent-soluble
glycosyltransferases (membrane bound)
Extracellular enzymes and toxins from
staphylococcus aureus e.g. hyaluronate
lyase

Have YOU a research problem that
can be solved by LKB

Sales and service in USA: New York,
Boston, Washington, Chicago, St. Louis,
Atlanta, Houston, Los Angeles; in Europe :
Stockholm, The Hague, Copenhagen,
Rome, Vienna, London; and throughout
the world.

Ampholine?
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% SAUNDERS
7 Chemistry Texts

Making freshman chemistry an exciting period of discovery

A COMPLETE PACKAGE FOR GENERAL CHEMISTRY INSTRUCTION

Masterton & Slowinski: CHEMICAL PRINCIPLES

Second Edition

Keystone of Saunders complete package for gen-
eral chemistry instruction, this widely acclaimed
introductory text approaches general chemistry
quantitatively—emphasizing the principles and con-
cepts on which chemical theory is based. Descrip-
tive chemistry is carefully integrated within each

Slowinski, Masterton & Wolsey:
CHEMICAL PRINCIPLES
IN THE LABORATORY

Many of these 41 challenging experiments are
original; all are designed to be unique. Their com-
prehensive coverage allows a wide choice ranging
from the simplest, classical experiments to those
requiring the use of sophisticated apparatus (in-
cluding pH meters and colorimeters). Detailed
Teacher’s Manual available. By Emil J. Slowinski;
William L. Masterton; and Wayne C. Wolsey,
Macalester College. 331 pages, illustrated. $4.75.
Published March, 1969.

Masterton & Slowinski: COLOR SLIDES
to accompany CHEMICAL PRINCIPLES

Available now, this set of 120 two-color 35 mm.
slides superbly reproduces the most important il-
lustrations in Chemical Principles. Encased.
$125.00. All sales at list price.

Masterton & Slowinski:

MATHEMATICAL PREPARATION
FOR GENERAL CHEMISTRY

Here is a brief, inexpensive text which students
can use for self-study—to review or acquire skill
in handling the basic mathematical techniques es-
sential to success in general chemistry. Emphasis
is specifically on the application of mathematics
to chemistry. By William L. Masterton and Emil
J. Slowinski. About 210 pages, illustrated. About
$3.75. Ready April, 1970.

chapter. Types of reactions form the base of orga-
nization rather than families of elements. Teach-
er’'s Manual available. By William L. Masterton,
University of Connecticut; and Emil J. Slowinski,
Macalester College. 705 pages, 176 illustrations.
$11.75. Published March, 1969.

Fischer & Peters:
CHEMICAL EQUILIBRIUM

This brief, soft cover text develops the principles
underlying chemical equilibrium. It is ideal both
for students who desire to expand their study of
the subject or those who are having difficulty un-
derstanding this area of chemical theory. By
Robert B. Fischer, California State College, Do-
minguex Hills; and Dennis G. Peters, Indiana
University. About 290 pages, illustrated. About
$4.25. Ready April, 1970.

Davies: INTRODUCTION TO
THERMODYNAMICS
A Non-Calculus Approach

This unique text introduces chemical thermody-
namics in terms of probability and molecular
structure. It bypasses the difficulty of approach-
ing entropy in terms of reversible heat changes.
By William G. Davies, University of Witwaters-
rand. About 150 pages, illustrated. Ready June,
1970.

FOR FURTHER INFORMATION
OR COPIES ON 30-DAY APPROVAL,
WRITE, EDUCATIONAL DEPARTMENT

W. B. SAUNDERS COMPANY

West Washington Square
Philadelphia, ‘Pa. 19105

Circle No. 4 on Readers’ Service Card 1285




6 March 1970

Vol. 167, No. 3923

LETTERS

EDITORIAL

ARTICLES

NEWS AND COMMENT

BOOK REVIEWS

Contraceptives: P. A. Corfnan; C. Djerassi; Alaska: A Climate for Cabbages:
C. E. Logsdon; Crafty, Ambitious Authors: R. E. Whalen; Under the
“Liberal” Umbrella: G. W. Stupian; Ethical Standards: In Search of a
Protector: E. N. Brewer; New Sites for Cities and Airports: E. A. Wood;
Letter to Argentira: N. Geschwind ... ... ... .. . ... .. ... ... ... ... . ..... 1315

Russian Roulette?: P. Cloud .. . .. . . e 1323

Preliminary Examination of Lunar Samgles from Apollo 12: Lunar Sample

Preliminary Examination Team . ... .. . .. 1325
Doppler Shift Measurements of Nuclear Lifetimes: J. R. MacDonald. . ........... 1339
Blood Flow and Diffusion through Mammalian Organs:

J. B. Bassingthwaighte . . . e 1347
Korean Science Institute: A Model {or Developing Nations? . .................... 1354
Swords into Ploughshares: Hanford Makes the Switch .. ... ...................... 1357
Civilian Use for Biological Warfare Facility under Study. . ...................... 1359
Defense: Laird Warns of “Soviet Technological Threat” .. ... ..... ............... 1360

The Triumph of the Darwinian Method, reviewed by G. G. Simpson; other reviews
by R. J. Turner, J. W. VanStone, W. E. Nance, C. H. Li; Books Received . ... .. 1362




REPORTS Endogenous Carbon in Carbonaceous Meteorites: J. W. Smith and I. R. Kaplan = . .. 1367

MEETINGS

Nonphotographic Alpha Autoradiography and Neutron-Induced Autoradiography:

K. Becker and D. R. Johnson . ... ... ... ... ... .. 1370
Saturn’s Rings: Identification of Water Frost: C. B. Pilcher et al. .. = . ... .. .. 1372
Fiber Composite Alloys: Preparation by Controlled Dissociation of Metallic Solid

Solutions: A. Fesolowich et al. .. .. .. .. .. N 1374
Lead Effects on Corn Mitochondrial Respiration: D. E. Koeppe and R. J. Miller . . . . .. 1376
§-Aminolevulinic Acid Synthetase: Induction in Embryomc Chick Liver

by Glucagon: J. A. Simons ... . .. S : e 1378
Polyinosinic Acid + Polycytidylic Acid: Inhibition of DNA Synthes1s Stimulated by :

Isoproterenol: F. T. Serota and R. Baserga ... . ... ... 1879
Chromosome Number Variation in a Stick Insect Didymuria violescens (Leach):

E. Craddock . ... ... ... .. ... ..... . .. .. e 1380
Mites and Commercial Extracts of House Dust: G. W. Wharton .. ................. 1382

Lymphomas in Mice: Failure of Induction after a Graft-versus-Host Reaction:

G.

B. Rossi and C. Friend . . ... ... . . . .. .. . . . ... 1383

Technical Comments: Mosaic Ruler: R. E. M. Moore; Dorsal Root Potentials
Produced by Stimulation of Fine Afferents: G. D. Dawson, E. G. Merrill,
P. D. Wall; Calcium and Salt Tolerance of Plants: L. Bernstein; C. B. Shear;
P. A. Lg Haye and E. Epstein; Intermixture and Selection: P. L. Workman;

T. E. Reed . ... . . . . . . . o 1385
Gordon Research Conferences: A. M. Cruickshank ... ... ... . ... ... ... . ... .... 1390
COUTSES . o o e 1419

COVER

Protonymph of the North American
house dust mite (Dermatophagoides
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simplified with coordinate trans-

. Complex and vector arithmetic
P R
formation keys, rectangular-to-

e = wmeosy ] Dynamic range 10-°* to polar and vice-versa, in milliseconds.
£226 845418 85y accumuiate] 199, nearly 200 dec-

22 =wnove | ades. Observation of Trig functions covering all quad-
math operations on 3 displayed registers. fants and any size angle in
Up to 32 more registers for data storage. degrees or radians.

PO
SAeTE

Introducing the HP 81008 to give
@ you a choice of basic calcula-

tors. Provides additional internal

: “h Edit programs easily. Single-step
memory and programming capability. . through programs to check and
de-bug. Address an individual
Program from the keyboard. step and make corrections without re-
Record and store up to 392-step entering the entire program.

programs on credit-card size
magnetic cards for repeated

use.
Branching and looping flexibility
@ " provided by “IF" keys expands
programming capability. Single-
key direct sub-routine call.




The Emancipator...

start of

the small
computing
system!

090/1

HEWLETT (hp; PACKARD

HP CALCULATOR SYSTEM 9100

It all starts with the HP 9100A
calculator...and grows from there.
In capability...not in size.

In fact, you can fit the entire HP
System 9100 on your desk. Iit's the
personal computing system that puts
immediate answers to big computing
problems right at your fingertips.

If a picture is worth a thousand
numbers, add a plotter. See the
solutions being plotted as fast as your
problem is being solved.

Need printouts? Get the quiet
printer that operates in an office

or lab environment without disturbing
you, or your neighbors.

You also get an extensive and
growing library of applications
oriented programs.

But the HP System 9100 is not
resting on its laurels. Now you
have a choice of basic calculators
for your small computing system.

HP is adding the 9100B calculator for
those of you who want even more
memory and programming power.

The addition of 16 more storage
registers doubles the programmable
memory to 392 program steps. And, the

Circle No. 43 on Readers’ Service Card

ability to call subroutines directly
gives you more efficient use of
this extra memory.

Just pick the calculator that

best suits your needs. Plug in

the peripherals and you are ready

to go. The computing power of your
basic system can continue to grow to
meet your changing requirements.
Additions, like the upcoming
memory extender, will be
compatible with either calculator.

Stretch your computing dollar with

the personal computing system that

has learned to live on a small budget.
Put this system to work for you now. Just
call your local HP Calculator Salesman,
he will have the HP System 9100

on your desk faster than

you thought possible.

Or, write to Hewlett-Packard,

P.0. Box 301, Loveland, Colorado
80537. In Europe: 1217 Meyrin-Geneva,
Switzerland. Prices: HP 9100A
Calculator $4400; HP 9100B
Calculator $4900. Peripherals; HP
9120A Printer $975; HP 9125A X-Y
Plotter $2475. Lease/rental programs
start as low as $1.50/computing
hour, based on average

usage.



ELECTROPHOREGRAM
SCANNING?

Scan of a Ronchi Ruling with Oscilloscope Sweep™

The photographic record illustrates exceptional
precision for scanning electrophoresis gels in
either the UV or VIS, using the new Gilford
Model 2410-S Linear Transport.

The new Model 2410-S is an improved version
of the widely accepted Gilford Model 2410
Linear Transport. A new line frequency syn-
chronous motor drive gives you even better
positional reproducibility.

The oscilloscope display was taken from the
standard output terminal of a Gilford Model 240
Spectrophotometer. This method makes full use
of the resolving power of the Gilford Linear
Absorbance Photometer and may be used in
your laboratory. The alternative of using a strip

chart recorder will produce comparable results.

The new Modet 2410-S is another example of
the Gilford program of continuous development
of superior devices for simplifying and upgrading
spectrophotometric technigues, without making
your existing Gilford equipment obsclete.

Your present Gilford Model 2410 Linear
Transport can be converted to synchronous
drive with a replacement kit that is easily in-
stalled in your laboratory. Like other Gilford
auxiliary devices, the Model 2410-S is easily in-
stalled on the optical bench rods of your Gilford
Spectrophotometer. It can also be adapted to an
existing quality monchromator.

Write for details today, or call 216/774-1041.

® *CONDITIONS: Oscilloscope: Sweep: 2 sec./cm. Amplitude:
200 mv./cm. = 0.1 A/cm. Monochromator: Wavelength: 550
nm. Slit Width: 0.04 mm, Scanning: Aperture: 0.05 x 2.36 mm,
Speed: 0.5 cm./min, Line Distance: = 40 U
SOURCE: Gilford Applications Laboratory, Oberlin, Ohio 44074

or

GILFORD INSTRUMENT LABORATORIES |INC., OBERLIN, OHIO 44074

EXCLUSIVE REPRESENTATIVES THROUGHOUT THE WORLD...IN EUROPE, CONTACT:
Gilford Europe, S.A. *74 Rue M.S. Defresne *94-Vitry-Sur-Seine *Phone: 726 43 70

’
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This page contains everything
you need to do life sciences GC
extraordinarily well.

Our Model 2100 is the best “U” column gas chromatograph ever made.

It was designed specifically for life science and bio-medical applications. By people who
know what they —and you—are doing.

The 2100 is an all-glass system with on-column injection so that you can
analyze even the most labile compounds with complete confidence. You get virtually
no dead volume and precision and accuracy are second to none.

Then there’s versatility. With the 2100 you can
operate up to four columns simultaneously, if that’s what your
workload calls for.

Add fast, personalized service and prices that start at
$4100.00 and you’ve got a life sciences GC that
nobody else can touch. A

But our instrument is only half
the story. The other half is a series of
unique life sciences GC methodology
books. Each a procedural “cook book”
in itself. Our titles include: Farty Acids, (&
Steroids, Lipids, Carbobydrates, Pharmacen-
ticals & Drugs and Alcoholic Beverages.

You can have any or all of these
fine books with our compliments as well
as a detailed product bulletin on the
Model 2100. Simply write your name and
the books you want on your company
letterhead and mail it to Varian Aerograph,
Walnut Creek, California 94598; Zug, \
Switzerland; Malton, Ontario, Canada;

Crows Nest, N.S.W., 2 .
varian aeroGrapH

Australia; Tokyo, Japan. WALNUT CREEK, CALIFORNIA 94598

e B e e W e e Sl . . 558,50
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The fiddle-free
phase scope.

The Olympus FH research phase microscope will focus
accurately on a layer in your specimen only two cells deep.

In fact, you can measure the thickness of 2-micron cells to
0.5-micron accuracy with it. And you do it quickly, without a lot
of fiddling at the focus knobs, because the FH’s fine-focus
sensitivity is an extraordinary 0.0005mm.

There’s no fiddling with variable condenser rings, either:
our phase optics and condenser are all Zernicke-type, with
condenser ring slits precisely matched to the phase plates in each
objective. Just dial the condenser ring you need, and you have
precise, repeatable phase contrast—no chance of confusing,
mixed-phase results.

Other ways the FH saves you fiddling include
concentric coarse and fine focus knobs; an
interchangeable, 360°-revolving mechanical stage
with concentric controls on two sides; built-in
critical illuminator; and revolving, interchangeable
viewing heads.

If you need a phase scope without the FH phase’s
0.5-micron sensitivity, our model EH phase (with
1-micron sensitivity) includes the same
illuminator, optics and condenser at a lower cost. And
if you need the sensitivity without phase-contrast optics,
the FH is available with bright-field optics, too (you can easily
convert to phase at any time).

All are members of a fully modular instrument line,
accepting the same interchangeable heads, cameras, eyepieces, FE = —
objectives and condensers.

And they’re all available for rather less than you’d expect
such quality to cost. Full details and prices on the
complete line of Olympus instruments for biological

and research use—and on microscopes for your particular
application—are yours for the asking. Ask.

Olympus FH
Research phase microscope

—— e ey

g’l %, OLYMPUS CORPORATION OF AMERICA
PRECISION INSTRUMENT DIVISION / DEPT, S
o & Nevada Drive, New Hyde Park, N.Y. 11040

Send information on [J the Olympus FH phase scope with
0.5-micron sensitivity, [J the Olympus EH phase scope,
[ the Olympus FH bright-field microscope, (] phase con-
graslt cc')ptics for my current microscope. My applications
include:

£

Sidawey

Name.
Title
Organization
Address

“50 years of precision in microscopy””
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Theonly thing

In other words, E & M is an
electronics firm, not a vivarium.
We design and produce the most
complete electronic recording
system made for life science
teaching. i

Every part of our Physiograph®
system is produced under our de-
sign and control.

So you can be sure of its
performance.

Our system features total reli-
ability and absolute simplicity of
operation.

So your students can concen-
trate on their experiments, and
not on the equipment they use in
their experiments.

Which is how it should be.

We offer four recorder models.

Our Physiograph Six accepts

up to six channels, our Physio-
graph Four “A", Projector Physio-
graph, and Desk Model Physio-
graph accept up to four channels.
An additional servo channel can
be installed on any model.
And all of our Transducers, Pre-

amplifiers, Accessory Plug-In
Modules, Biotelemetry Systems,
and Accessories are completely
interchangeable and compatible
with any Physiograph.

Including the very first one we-

made, over ten years ago.

If you'd like information about
our systems, or have questions
about the availability of special
application accessory items, call
us. Collect.

Or drop us a line, and we'll
arrange a demonstration.

we don'’t sell.

1. PHYSIOGRAPH SIX MAIN
2. DESK MODEL PHYSIOGRAPH
3 PROJECTOR PHYSIOGRAPH

< > A NARCO COMPANY
~AGCO

E&M INSTRUMENT CO., INC./INSTRUMENTATION FOR RESEARCH AND EDUCATION / 7651 AIRPORT BLVD.,P.0.BOX 12511 / HOUSTON, TEXAS 77017, AC 713 644-7521. CABLE FISIO



How to put today’s instrumentation
to work for you.

Resolution

so high we’re
finding new norms
to test against

The Philips EM 300 Electron
Microscope is capable of reaching a
resolution of 2.3A under favorable
circumstances.

Columbian Carbon Company
for example, has been able to ap-
proach this limit in its studies of car-
bon black particles used in the man-
ufacture of rubber. The photo on the
right shows the basic lamellar struc-
ture with crystal planes 3.4A. apart.

Knowledge of lattice structures of
various carbon blacks is extremely
important because of the relationship
of ultra structure to performance in
rubber matrices.

The scientists at Columbian Car-
bon have been able to photograph the
double sinuous form of the DNA mol-
ecule by supporting unstained and
unshadowed strands between graph-
itized carbon black particles. The
helical form is easier to see by view-
ing stereo image pairs.

In the thirteen years that Philips
microscopes have been used at Co-
lumbian Carbon, more than one half
million carbon black micrographs
have been made.

Using several Philips microscopes,
Columbian Carbon now has a labo-
ratory that operates at practically
production speeds.

General Electric is another com-
pany extremely interested in the ba-
sic structure of crystalline materials.
The micrograph on the right clearly
shows the {111} lattice planes of a
{112} slice of silicon. The spacing is
3.138A.

In addition to silicon crystal
studies, General Electric researchers
have obtained electron micrographs
of germanium crystals with resolu-
tions so fine they clearly show lattice
defects only one atom wide.

If you have a resolution problem
that’s challenging, we’d like to hear
from you.

For more information, circle #1.

1294

conraph by L. L. Ban and W. M. Hess

Micrograph by Dr. V. A, Phillips and J. A. Hugo
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Simultaneous flame emission /atomic
absorption analysis of a single blood
sample for Na, K, Ca and Mg.

The Model 4 Blood Serum Spectro-
photometer simplifies the approach
to blood serum and biological fluid
analysis by combining Flame Emis-
sion and Atomic Absorption tech-
niques to allow simultaneous 4-ele-
ment analysis.

Simply dilute a 0.1 ml blood se-
rum with deionized water. Aspirate
and, within 16 seconds, the auto-
mated Model 4 will produce a direct

1
i

concentration digital printout for Na,
K, Ca and Mg with sample identifi-
cation.

Your laboratory technician can
maintain a 40 to 50 per hour sample
rate with results reproducible within
1% coefficient of variation.

Interfaced for computer systems,
the Model 4 fits readily into the auto-
mated laboratory.

Circle #2.

The big X-ray diffrac-
tometer controversy:
horizontal or vertical

We wonder why people continue
to debate the merits of one over the
other. We make both because each
has its own advantages.

For example, a vertical goniom-
eter is better suited for powder dif-
fractometry. And the Philips vertical
goniometer has the best X-ray pro-
tection available.

On the other hand, a horizontal
goniometer permits you to study
bulky ard odd shaped samples main-
taining the high resolution required
for X-ray diffraction. Philips hori-
zontal goniometers let you use Eu-
lerian cradles for single crystal work.

6 MARCH 1970

They also provide separate 0 and 20
drives.

But goniometers are only a small
part of our X-ray equipment line.
For full details circle #3.

PHILIPS
ELECTRONIC

INSTRUMENTS

750 S.FULTON AVE., MT. VERNON,N.Y. 10550
A OIVISION OF PEPI, INC.

Mine the metals
Tame the elements

The Unicam SP 90 Series 2 Atomic
Absorption/Flame Emission Spec-
trophotometer was designed to pro-
vide the chemist rapid, accurate and
economical analysis of metals in
solution.

It incorporates a wide selection of
burners, completely variable mono-
chromator slits, scale expansion and
fully enclosed burner system.

Accessories are also available for
automation with the Unicam SP 92
and concentration readout with the
SP 45. A triple lamp turret, the SP91,
also demonstrates the flexibility of the
system. Circle #4.

r __________________ =
| Philips Electronic Instruments I
I 750 South Fulton Avenue i
I Mount Vernon, New York 10550 ]
|  Gentiemen, |
| Please send me additional information on the items circled below: |
= 1 2 3 4 [ General Catalog l
I Name |
| Title l
| Company |
: Address :
| |
L . |
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Bringing
automated

lipid analysis

to the laboratory
will give you
some

startling results.

Not the least of which is the gratitude
of your technologist for eliminating
the tedium usually associated with
manual methods of lipid analysis.
The Technicon® AutoAnalyzer® simul-
taneously guantitates triglycerides and
cholesterol from one plasma extract
at the rate of 40 samples per hour
(80 determinations). The system is
fast, versatile and fully automatic. It
provides the means for performing
a great number of analyses rapidly and
accurately with a minimal amount of
effort Of course, if you already have an
AutoAnalyzer, this capability is avail-
able through a modest addition of
equipment. For more information,
write Department 56,

Technicon Corporation,
Tarrytown, New York 10591

™

o

DPYRIGHT 1688 87 TECHNICON CORPOARTION



UNITRON... your complete source for
Microscopes with the Metallurgists’ Stamp of Approval

ROLLSCOPE
DMR

For large
surfaces

000000000000
MICROGONIOMETER

«

Measures 1
orientation

of individual
grains

o0
\

000000

FREE TRIAL

A salesman's demonstration gives you only about 30 minutes to
examine a microscope . . . hardly the best conditions for a critical
appraisal. But UNITRON's Free 10 Day Trial allows you to evaluate
the microscope in your own lab, and prove its value to you, in your
own work, before you decide to purchase.

WRITE FOR OUR FREE CATALOG

The UNITRON catalog is your buying guide to a complete line of
microscopes and accessories for every application. Write for your
copy and see why UNITRON Microscopes have The Metallurgists' Stamp
of Approval.

<—  Circle No. 36 on Readers’ Service Card
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LABORATORY
MODEL MMU

$312

00000000000 00D0000000ODOOO0OO0O0ODO0O0O0O

O00OO0O00D0D0D0O0DO0DO0DO0O0OO0OO0O

0000000000000 000O0O0OD0O0OOCOO0O000O0

OOOOOOODOOOOODOOOOOOOOOOO
(" UNITRON'S HIGH-TEMPERATURE RESEARCH METALLOGRAPH

DESK MODEL HM

Write for prices
and specifications.

o
(o] o
o o
o} o]
o o
o o
(o} o
o} o
o} o
o [}
o o
0000000000000 0O00O0O0OOO0O00O0OOOOO0
[] Please send UNITRON's Microscope Catalog No.  R-4
11 want a FREE, no-obligation, trial of Model . . .
NAME DEPT.
COMPANY
ADDRESS
CITY. STATE ZIP.

b6 MEEDMAM STREET
MEWTOM NIGHLANDS
MASS. 02161
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The interchangeable back.
It's just as important as the interchangeable lens.

In the beginning the camera
was a one-piece unit.

Then somebody had an idea. If
the lenses could be made to
change, then the camera could
be made to see more. And the
interchangeable lens was born.

Victor Hasselblad had an
equally interesting idea when he
set out to build his 2%” single
lens reflex. If the back could be
made to change, he reasoned,
then you could build other backs
for other purposes.

Then if you could also change
the viewer, and the film advance
mechanism, and then could add
on all kinds of accessories, you'd
have much more than a camera.
You'd have a whole system of
photography. And the Hasselblad
System was born.

Today, many good cameras
have interchangeable lenses.
Some have interchangeable view-
ers. But few have interchangeable
film magazines.

Which is puzzling. Because a
fixed back really ties a camera
down, by letting it do only one
thing at a time.

For example, with other cam-
eras you have to finish or waste
your roll of black and white be-
fore you can change to color. With
Hasselblad you can switch from
black and white to color, or from
color negative to color reversal

film at any time, simply by switch-
ing backs. Each back is like hav-
ing an extra camera.

And while other cameras can
take only one size of film (such as
35mm), Hasselblad can take 120,
220 and 70mm film, as well as
any of the numerous cut films.
It's all done with interchangeable
backs.

And where other cameras take
film in a limited number of shots
per roll, there are Hasselblad
backs that give you 12, 16, 24
and even 70 exposures per roll.

Other cameras take pictures in
one size only. Hasselblad gives
you three choices of picture size,
21A3"X21/4”, 15/8"X21/4", l%llxl%ll
(for making superslides). It's all
done with the same camera. Only
the backs change.

With other cameras re-loading
is time consuming. Which can
cost you a lot of good shots. With
Hasselblad you can carry a few

extra pre-loaded backs and just
snap them on as needed, for un-
interrupted shooting. That's how
the astronauts re-loaded their Has-
selblads in space and on the moon.

We make five interchangeable
film magazines in all.

And ten interchangeable Carl
Zeiss lenses, from 40mm to
500mm (each lens has a built-in
Compur shutter synchronized for
flash and strobe at all speeds).

And five interchangeable view-
finders.

And three interchangeable film
advance handles.

And a wide range of accesso-
ries, all the way from a timer for
sequence photography to a flash-
cube holder that attaches right to
the sunshade.

We even make three different
Hasselblad bodies. A standard
SLR, an electrically-driven SLR
and a super wide angle camera
with 38mm lens attached.

Many of these components are
recent developments. But the in-
terchangeable film magazine is
as old as the Hasselblad itself.
It was developed more than
twenty years ago. Which has cer-
tainly given other cameras
enough time to catch up.

In this day and age, if a camera
has interchangeable lenses, but
doesn’t have interchangeable film
magazines, then the back of the
camera is behind the front of the
camera.

For more information, see your
Hasselblad dealer. For his name,
and a free 48-page catalog on The
Hasselblad System, write to ad-
dress below.

HASSELBLAD
Paillard Incorporated,
1900 Lower Road, Linden, N.J.07036,
Other products: Bolex movie equipment,
Hermes typewriters and figuring machines.




Error Eliminators and $ Savers from L/1

1. L/1 LABQUAKE™. A silent, small, submersible tube rocker and
rotator for all sizes of tubes, ¥4 ” to 112" diameter. Occupies only
2%2 x 10 x 4 inches when fully loaded with 14 tubes. LABQUAKE
has 28 tube positions altogether that accommodate clips to hold
tubes of varying sizes. Adjustable bracket holds LABQUAKE
fully or partially submerged in water bath.

Price: LABQUAKE (patent pending), for 110-120 VAC, furnished
with (14) 13 mm and (14) 16 mm clips, $59.50. Maximum
capacity, 250 ml. Other clips may be substituted.

2. STAT-FILTER®. For instant filtration by high pressure or vac-
uum—in the palm of your hand. You get crystal clear filtrates
within 3 seconds after precipitates form. All precipitates over 10
microns are retained with no possibility of remixing after separa-
tion. The versatile STAT-FILTER uses disposable polypropylene | Automatic REPIPETS®
test tubes and plungers, making it suitable for any filtration. Inex- and Dilutors

pensive demonstration kits are available.

4
Price: complete STAT-FILTER SYSTEM, including 3 plungers, 8]
100 disposable polyethylene filters and test tubes, and 25
et e it test tube closures, $38. Demonstration STAT-FILTER kit
bl with 1 plunger, 10 filters, 7 test tubes and 3 closures, $9.00.

2. STAT-FILTER® 3. GRUNBAUM®™ PIPETS (The Perfect Pipet). The versatile
GRUNBAUM micro-pipet aliquots, dilutes, transfers, and stores
{ reagents. It's self-adjusting, self-filling, non-dripping and self-
cleaning (sample B washes out sample A). Guaranteed accuracy:
5 ul, #==3%, 10 and 20 ul, +2%; 25 ;I and larger, 1% Guaran-
teed reproducibility: 0.1% at 100 ,.l. Sizes stocked for immediate
delivery: 1, 2, 3, 4, 5, 10, 15, 20, 25, 50, 75, 100, 150, 200, 250, 300,
400, and 500 .l. Other sizes on request.

Prices: 1 through 5 and 75 .1, $7. All others $6.

4.-5. Automatic REPIPETS® and Dilutors. These unique instru-
ments pipet, dilute and dispense with a guaranteed accuracy of
1% and a reproducibility of 0.1%. PYREX® L/l REPIPETS and
3. GRUNBAUM® Dilutors are of one-piece fused glass construction with no con-
¢ ! nections—eliminating any chance for leaks. L/I's instruments fit
PIPETS directly on your reagent bottles, ¥2 ounce and larger. Any re-
agent can be handled. All amber instruments are supplied for
your labile reagents. Use L/| LAMBDA-DIALS® to increase pre-
cision to 1% at 10 lambdas! L/1 stocks REPIPETS and Dilutors
in ¥2, 1, 5, 10, 20, and 50 ml sizes, each adjustable from zero to
full capacity. Square amber liter bottles optional at N/C.

Prices: REPIPETS, $52.50; Dilutors, $99.50. Micro and Macro
Teflon® tips included.

)

V4
Ne

7 'w*

6. Aquametry Apparatus. L/I's inexpensive Karl Fischer Aquam-
etry Apparatus precisely determines water content of most
materials in 4 minutes (1 ppm to 100% water). L/I's versatile
apparatus uses the original stock K-F reagent bottle as a reser-
voir. The “reaction vessel” is an ordinary 4 oz., commonly avail-
able, disposable “cream” jar. It is interchangeable with a micro-

E

reaction vessel requiring less than 2 cc total reaction volume for ;

-

micro-aquametry applications.
No false end points are possible with L/I's color-coded meter | ,; | AMBDA-DIAL®
indicator. A two-lambda excess of K-F reagent in a 100 ml reac- at{alchmxt fo:\aﬁ SE
tion volume is detectable. The apparatus includes a 1 and 25 ml pepipETS and Dilutors.
dual buret with .01 ml divisions in the micro range for high piioct gial any volume

accuracy. from 0.1 to 100 micro-
Price: $340 complete. Components available separately. liters with 0.01% f.s. re-

2 ; S producibility. Accuracy is
Order from Labindustries or your distributor. 1% at 10 lambdas. Price:

% LABINDUSTRIES

The Error Eliminators

1802 M Second Street + Berkeley, Calif. 94710 - Phone (415) 843-0220 - Cable: LABIND, Berkeley, Calif. (USA)
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The Cary40L.

Our vibrating reed nit-picker.

The Cary 401 vibrat-
ing reed electrometer de-
tects currents on the order of

1077 ampere, charges as

small as 5 x 10® coulomb
and potentials down to 2 x
10 volts from high imped-
ance sources. Its list of stand-
ard features includes solid
state circuitry, multiple
resistor input switching, re-
mote input shorting, critical
damping, measurement of
potentials from grounded
sources, and master-slave
operation. And it can be
rack or bench mounted.

If your application
is in mass spectrometry,
radioactivity, physical meas-
urement or biomedical
research, the Cary 401 can

tackle just about any prob-
lem you’ve got to solve. For
example:

MASS SPECTROMETRY
The 401 provides sensitive,

1300

w

stable ion current |
measurements in any
mass spectrometer system
with an optional remote
ranging modification avail-
able for computer-controlled
systems. And, in isotope ratio
studies such asuranium 238/
235, a pair of our electrom-
eters can determine ion ratios
with an accuracy of about
0.029%,.

RADIOACTIVITY
While particularly suited to
applications which require
drift-free operation, the Cary
401 also measures soft beta
radiation such as carbon-14,
tritium and sulfur-35. Or
assays radioactive labeled
chromatographic effluents.

PHYSICAL MEASUREMENTS

‘With the 401, you can inves-

tigate resistance, charging,
hysteresis, polarization, ab-

sorption and dielectric phe-

nomena. Or study the photo-
electric, thermoelectric and
electrochemical properties
of matter. Semiconductor
studies include conductivity,
resistivity, impurity and Hall
effect measurements. And,
because input resistance is
greater than 10'¢ ohms, the

Circle No. 25 on Readers’ Service Card

401 is ideal for measuring
transistor leak-
age currents,
diode reverse
currents and
MOS FET gate
resistances.

BIOMEDICAL RESEARCH
When measuring ion trans-
fer, potentials and resistances
across membranes, the 401
gives unmatched perform-
ance. Other biomedical
applications include in-vivo
respiratory analyses of C*O,,
intermediary metabolism in-
vestigations, polysaccharide
synthesis and degradation

" Range 3 millivolts full scale. 10 ohm
input resistor. (Equivalent to 10~ amps.)

analyses and gas chromato-
graphic studies of steroid and
fatty acid molecular systems.

Twenty-three years of
experience stand behind the
Cary 401, the world’s best
commercially available
vibrating reed electrometer.
By far. For complete details,
write Cary Instruments, a
Varian subsidiary, 2724
S. Peck Road, Monrovia,
California 91016. Ask for
data file E004-30

X cary
mstruments@



/
Need
a New

Mettler
Balance

Catalog?

Easy-to-use analytical balances are covered
in Mettler’s newest catalog. There are 22 in
all = from our $550 basic balance to our
$2550 ultra-micro with *0.1 microgram
precision.

Sixteen digital readout, high speed top-
loading balances are described in our 20-
page catalog. All weigh unknowns, check-
weigh, batch weigh, weigh-in and weigh
below the balance.

For copies of catalogs, more information, or
demonstration, write:

B UL w Ll B
Mettler Instrument Corporation,

20 Nassau Street,
Princeton, New Jersey 08540

A 3
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PLANNING A NEW
LABORATORY OR

SCIENCE BUILDING?

Let us help you by putting you in touch
with the manufacturers whose equip-
ment you will need. Write a letter on
your organization letterhead to the ad-
dress below. We will forward copies of
it to all oppropriate manufacturers.

SCIENCE MAGAZINE
Room 1740

11 West 42 Street
New York, N.Y. 10036
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ORDER DIRECT

High Purity
SUGAR PHOSPHATES
offered exclusively by Sigma*
a-D-GLUCOSE-1-PHOSPHATE

DIPOTASSIUM SALT G6750

Grade V: Crystalline, hydrate 25 mg $ 3.60
essentially free of extraneous 100 mg 7.70
sugars. Free of even significant 500 mg 33.00
traces of Glucose-1, 6-Diphosphate. 1g 54.00

D-FRUCTOSE-1-PHOSPHATE 50 mg § 1150
SODIUM SALT F1127 220 ma 39'22
Purity: 97-99%. 500 ’;‘g 65.45

1g 108.90

D-FRUCTOSE-6-PHOSPHATE
SODIUM SALT F3627
POTASSIUM SALT F1502 ;gg i $ g'gg
Purity: approx. 98%. 1 9 10'00
Essentially free of extraneous g ’

59 47.50
sugars.

D-GALACTOSE-6-PHOSPHATE 50-mg $ 5.40
DISODIUM SALT G1750 100 mg 9.00
Sigma Grade: approx. 98-100% pure. 250 mg 18.00
Little or no inorganic P. 500 mg 30.00
Substantially Glucose-free, 1g 50.00

GLUCOSAMINE-6-PHOSPHATE
SODIUM SALT G4878 25 mg $ 2.50
Grade |: approx. 98% pure. 100 mg 5.90

500 mg 18.00
1g 30.00

D-MANMNOSE-6-PHOSPHATE
DISODIUM SALT M6876 10mg $325
Grade [: approx. 98% pure. 100 mg 17.00
Substantially free of extraneous 500 mg 57.00
sugars. 1g 95.00

o-D(--)MALTOSE-1-PHOSPHATE
BARIUM SALT M7128 5mg $ 7.50
Grade I: approx. 98% pure. 25 mg 25.00
Crystalline. 100 mg 63.00

500 mg 210.00
1g 350.00
DIPOTASSIUM SALT M6753 or

DICYCLOHEXYL AMMONIUM M7003 2: 23 $ 23'23

o %. .
Corsmitpro: 8% 100 mg  72.00
4 : 500 mg  240.00
1g 400.00

o.D-XYLOSE-1-PHOSPHATE 25 mg § 1025
D1-MONOCYCLOHEXYL AMMONIUM mg :
SALT X1750 250 mg 70.00

1g 22500

* Several other Grades of the above Sugar Phosphates, prepared
for Sigma, are also available. Please consult our latest Price List.

TELEPHONE COLLECT
from ANYWHERE in the WORLD S
Day, Station fo Station, 314/771-5750 ‘ 3

Night, Person to Person,
Dan Broida, 314/993-6418
TWX (Teletype) Day or Night: COLLECT-910-761-0593
TELEGRAM: SIGMACHEM, St. Louis, Missouri

The Research Laboratories of

ES IS I A et o s s

3500 DE KALB ST. * ST, LOUIS, MO. 63118 * U.S.A.
HE CFINEST - BIOCHER

Distributed in the United Kingdom through
SIGMA LONDON Chem. Co. Ltd., 12, Lettice St., London, $.W.6, Eng.
Phone 01-736-5823 (Reverse Charges)
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Let’s
separate
centrifuges

Itis just as important when looking for reliable sample
separation to look for a reliable ‘‘separator.” That's
why we say ‘‘Let’s separate centrifuges.” All centri-
fuges are not alike, and it does make a difference
which one you choose. The SORVALL RC2-B Auto-
matic Refrigerated Superspeed Centrifuge has set
the standard in its range for automatic programming,
Gyro-Action Self-Centering Direct Drive, control ac-
curacy, big, smooth-wall stainless steel chamber and
reliability of performance. Eight angle and horizontal
rotors are offered currently. If your need is for low-
temperature centrifugation, buy the reliable one —
buy the RC2-B. You’ll also get personal service! From
Ivan Sorvall, Inc., Norwalk, Connecticut 06856.

SORVALL®

RC2-B Automatic
Superspeed Refrigerated
Centrifuge

20,000 rpm up to 49,500 x g

Write for Bulletin SC-3LSC

6 MARCH 1970 Circle No. 7 on Readers’ Service Card 1301



Do the Reichert Zetopan Microscope and
Automatic Camera come as a set?

Or can I buy and use them independently?
Yes.

Bought separately or together, this one-twosome
offers unique capability and outstanding performance.

The Zetopan is an advanced research microscope
that can be extended to cover fluorescence,

T polarization, microphotometry and phase
techniques, and can be used with transmitted,
incident, epi or Nomarski.interference.

The Automatic Camera is adaptable to any
microscope in your lab, and is the only camera
with direct exposure readout. Built-in factor keys
allow you to compensate the measured exposed
- time for film reciprocity failure. Light

i measurement may be detailed to one small

spot or over the entire frame. Interchangeable

35 mm film magazines.

For a convincing demonstration of the microscope
and/or camera write: American Optical Corporation,
Reichert Products, Buffalo, New York 14215.

REICHERT

WIEN

AMERICAN OPTICAL

CORPORATION
SCIENTIFIC INSTRUMENT DIVISION » BUFFALO, N.Y. 14215
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NEW...

M Digital Concentration Readout
SPECTROANALYTICAL SYSTEM

- « « the low-priced solution to rapid analysis of routine serial samples

This new THOMAS SPECTROANALYTICAL
SYSTEM is offered for those laboratories now
faced with a sharply increased demand for proc-
essing a greater number of routine samples per
day. Essentially, we are selling time . . . time
saved by rapid sample sequencing. .. time saved
by eliminating interpolation of meter scale divi-
sions . .. time saved by obviating need for calcu-
lation and plotting of calibration curves . . . time
saved by removing the necessity of comparing
sample readings against those curves.

The investment required for our system (less
than $1900) is, we believe, lower than that being
asked for any comparable system available to

W easy-to-read digital results in ppm,
milliequivalents per liter or other units,
combined with fast sample sequencing

m no calibration curves to plot or match

date. Our system also offers advantages in re-
quiring no change in methodology, and in being
operable by personnel with the same degree of
proficiency as those now performing the analyses.

The Thomas Model 65 Direct Concentration
Readout converts spectrophotometer output di-
rectly to concentration units; the proper K factor
being dialed to agree with concentration of known
standards. With K factor potentiometer set at
unity it shows absorbance values for checking
linear response of any sample range from 0 to 2A.

Detailed information on the Thomas Spectro-
analytical System (with prices) will be furnished
on request.

M ARTHUR H. THOMAS COMPANY

/ Scientific Apparatus and Reagents

VINE STREET AT 3RD ¢ P.O. BOX 779 ¢ PHILADELPHIA, PA. 19105, U.S.A.

Circle No. 22 on Readers’ Service Card 1303
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Carworth supplies the widest selection
of animal care equipment on this planet.
(Or, perhaps, anywhere.)

Everything you see in that Carworth family album above
is a standard product available for immediate shipment
from stock. Yes, even the metal housing systems. No
one, anywhere, can satisfy your animal care needs with
as wide a selection of equipment as Carworth can. Or
as promptly as Carworth can. Test us.

Metal Housing Systems

The news here is this: Carworth has brought product
standardization to this field. The implications to users
are many. For example: standardized products can be
inventoried to eliminate the usual annoying delays.
Further: standard products permit mass production
which drives prices down. And when products become
standardized, quality control becomes feasible and prod-
uct refinement becomes inevitable. (But note: though
we clearly encourage the use of standardized items for
all the reasons above, we recognize—and respond to—
the existence of specialized needs. We can, and will,
fabricate to your individual specifications.)

Plastic Housing Systems

Carworth’s selection of plastic housing systems is the
widest available. We are likely to have the specific
dimensions, shapes, plastics, degrees of disposability,
and prices that you need. And specialized animal care

Circle No. 8 on Readers’ Service Card

systems, too. Example: our Isosystem. This is a small
animal isolation housing system that provides a sep-
arate protected micro-environment within any existing
macro-environment. Easily.

Is there more?

There is. (1) In addition to supplying housing systems
for all laboratory animals, we can also supply virtually
all the accessories and supplies required for animal
care. (2) Carworth has a total planning service for the
design of animal care facilities of all types. (3) We are
also one of the largest suppliers of laboratory animals.
And since we house our own animals in our own hous-
ing systems, we are our own severest critics. Our ani-
mal people are no more tolerant of inadequacy than
you are.

Now for our extensive catalog:

Just write for a copy of our catalog covering animals,
housing systems, and accessories and supplies! Also
interested in our new laminar flow rack (Stay-Clean)?
Ask for literature, Carworth, New City, New York 10956.

Carworth (45

Division of Becton, Dickinson and Company

{sosystem and Stay-Clean are trademarks of Becton, Dickinson and Company,

Circle No. 54 on Readers’ Service Card —>



Equip your lab from the 1970 Nalgene
Labware Catalog. 44 pages of illustra-
tions, prices and specifications for more
than 180 different products. Every one
designed for a specific laboratory appli-
cation and precision-molded from the
proper resin. Every one unbreakable,
easy to handle, and easy to clean. The
most complete line of plastics products
for the laboratory.

Nalgene Graduates and Beakers. Trans-
parent, autoclavable TPX, and durable
polypropylene. All with easy-to-read
graduations. 10-4000 ml.

Nalgene Laboratory Bottles and Car-
boys. Over 30 styles for every laboratory
application. Leakproof, cylindrical, rec-
tangular, square. With and without han-
dles, spigots, tubulation. Many autoclav-
able. Polypropylene, polyethylene, PVC,
Teflon® FEP, polycarbonate. New spigot
for leakproof performance. 1 oz.-13 gal.

Nalgene Pipet Cleaning Equipment. Effi-
cient washer-rinser can’t back siphon,
has a wide range of speeds and cycles.
Pipet jars and baskets are also unbreak-
able, easy to handle, and resistant to
cleaning solutions.

Nalgene Wash Bottles. With new screw
closure that makes this universal favorite
even more convenient. Polyethylene and
Teflon FEP. 30-1000 ml.

New jor 1970

Nalgene Labware . . . better all the time!
New designs, new resins and new prod-
ucts continue to make plastics a univer-
sal labware material.

LAmAr

NALGENE

NALGENE LABWARE DIVISION )

150mm Desiccator. New, personal-sized
unit. Unbreakable, priced so every bench
chemist or student can have his own.

Rectangular Bottles. Saves up to '/3 in
shelf space. Linear polyethylene. 4-32 oz.

Fernbach Culture Flask. 2800 ml capac-
ity provides needed surface area for cul-

tures. Unbreakable, transparent polycar-

bonate. Autoclavable.

Drop Dispenser Bottle. Always dis-
penses just one drop at a time. Poly-
ethylene. 15-250 ml.

Unitary Dropping Bottles. New design,
delivers only drops at a time, never a
stream—no matter how hard you squeeze.
Leakproof screw closures. Polyethylene,
125 and 250 ml.

Evaporating and Titrating Dish. 100mm x
42mm, approximate brim capacity, 175
ml. Resists fluoride solutions and HF, can
be safely used with infrared heat up to
135° C for evaporations. Polypropylene.
Opaque white color provides excellent
background for color titrations.

Your best
laboratory
tool...

A NALGE

Order Nalgene® Labware from our new Catalog. For your free copy, ask your laboratory supply dealer.

Or, write Dept. 8515, Nalgene Labware Division, Nalge Company, Rochester, N.Y. 14602.

See us at the N.S.T.A. Exposition, Cincinnati. Mar. 13-16 Booth #829

SYBRON CORPORATION
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Rapid Analysis Precise Quanti-

—Three samples tation ica

per hour. error less than
%.

A REVOLUTIONARY CLINICAL AND RESEARCH TOOL:

Quantitative, Automated
Amino-Acid Analysis

by Gas-Liquid Chromatography
at Unprecedented Speed



A M Amatgin e WY
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Digital Readout
—Automated
integration and
printout avoids
tedious
calculations.

Swift Sample
Separation—No
need for
cumbersome
separations from
interfering
substances.

The Vivonex Amino Acid Analyzer, Model 10V, is
the first and only instrument that will quantitatively
and automatically convert amino acids to volatile
derivatives and analyze them accurately by gas-
liquid chromatography. Precision is substantially
higher than that achieved with cumbersome column
chromatography techniques employing resins.

Now, amino acid determinations on a limitless
number of biological materials can be made by
laboratory or clinical personnel with limited
training.

Versatility—For
routine clinical
sample analysis
and for amino-
acid analysis in
research on
plasma, urine,
protein hydroly-
sates, food,
tissue and other
biologic materials.

Reliability
—Simple,
unitized
construction
reduces down-
time to the
minimum.

The automated, digital printout feature substan-
tially decreases the time required for data
reduction. Precise analysis can be achieved with
samples containing as little as 0.02 micromole of
a given amino acid.

For complete information on this unique instrument
write or phone Mike Beigler:
VIVONEX Corporation

867 West Dana, Mountain View, California 94040
(415) 969-1100

Visit the Vivonex exhibit at the 54th annual FASEB meeting in Atlantic City, 13-17 April 1970, booth Nos. K-102 and K-103.



How much time you spend

preparing and running GC calibration
standards?

Perhaps enough to pay for a Melabs Reaction
Coulometer in 6-12 months! Because the Reaction
Coulometer completely eliminates calibration.

Just consider the steps required to obtain and main-
tain precise calibration standards. First, obtaining
and purifying the standard, pure compounds. Or
perhaps even synthesizing the compounds. Then
you have to select the proper solvent. And suffer
through the demanding weighing process.

Now that you've got your sample made up, is that
the end of it? Usually not. Because of evaporation,
degradation and absorption, you might have to start
all over again a week later. ‘

And remember, you've only considered technician
time so far. Think of the instrument time required
for actual calibration runs. For some labs, this runs
as high as 25 to 50%o of available instrument time.

s/c/m)

Circle No. 10 on Readers’ Service Card

See us at FASEB Booth #B 114

That’s why the Melabs Coulometer, even though it’s
more expensive than conventional GC detectors,
will pay for itself before a year goes by.

The versatile Model CRC-1 Coulometer detects
most compounds combustible at high temperature
over a platinum catalyst. Response is rapid and in-
dependent of flow rate and temperature. Sensitivity
is 10-20 ng with an absolute accuracy of better than
0.5%,. Because the detector is quantitative, it offers
a built-in check of column holdup.

Economically and technically, the Melabs detector
makes sense. For more details, contact Melabs,
Scientific Instruments Operation, 3210 Porter Drive,
Stanford Industrial Park, Palo Alto, California
94304. Phone (415) 326-9500. In the U.K. and Europe,
address Reaction Coulometers Ltd., Boyn Valley
Rd., Maidenhead, Berks, England.

MELABSBS, INC.

SUBSIDIARY OF SCM CORPORATION
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Draw your own

conclusions

with this new

time-share
terminal.

Now you can have a time-share terminal
that lets you see your data graphically—
instantly — as it prints out on your
Teletypewriter. Now you can plot for
comprehension, for meaningful report
illustrations, for permanent records.
And do it while the time-share

data's coming in.

The HP 7200A Graphic Plotter is
the first major advance in time-share
flexibility since the Teletypewriter
itself. The Graphic Terminal feeds
from standard EIA ASCII inputs and
automatically plots computer data in
points, lines, curves, bar graphs, pie

HEWLETT ﬁ PACKARD

GRAPHIC RECORDERS

11821

charts, or any other useful engineering,
mathematical or business graphics you
need. Plot directly from the Teletype
keyboard, too, or silence the Teletype-
writer and use the plotter alone.
It's the end of the graphic time lag.
The HP 7200A is easy to use and
requires no special operating or
programming/language knowledge.
It plots smooth lines, not the staircase
drawn by the incremental recorder.
And it lets you position the graph
where you want it on any type or size
of graph paperupto11”x 17",
Talk to your time-share service about

Hewlett-Packard’s new

7200A Graphic

Plotter. If your service ’
doesn’t offer it yet, have /
them give us a call. /
The Graphic Terminal.

For people who can

benefit from a dash

of art with their

cold hard
data.
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ave to stop
; ctlon Collector

~ The compact new Brinkmann Fraction Col-
; fec’ror collects fractions assembly-line fashion
d:recﬂy into an unlimited number of standard test
" tubes for chromatography or routine separations. In-
ead of a conventional round tray with limited capacity, you
rt with a rectangular tray containing four racks of 40 test tubes
. 1f 160 test tubes aren't enough, you just attach extension tracks
at both ends and add on additional trays of test tubes.

You wouldn t think this versohle instrument would be light enough to be

atures as low as —20°C. The distributor travels in either of several zig-zag
ng patterns. With an optional multiple distributor, streams of effluent can be

rthermore, this fraction collector practically runs itself. It counts drops or measures volume
slectrically for any pre-set period of time. An optional programmer can be used to auto-
mate the whole procedure. Other accessories include UV monitor, elution pumps, infra-red
 siphon, refrigeration unit, and of course, extra tracks, trays and test tube racks.

There's a lot to be suid for the new Brinkmann Fraction Collector. It's all in our free catalog.
Just wrste:" ' :  Road, Westbury, N. Y 11590.




Why is it hard to convince users

of the ZEISS PMQ Il Spectrophotometer

to buy a service contract?

Because they are
sold on the PMQ II's

reliability.

One major university has had eight Zeiss
PMQ lls for from 5 to 8 years with never
a breakdown in any of them. So they
questioned the need for a service con-
tract. Our answer, of course, is that the
service contract is really worthwhile to
keep the instrument at top-perform-
ance level. But even so, it's quite a
testimony to the PMQ Il.

We would like to point to the seven
big factors that contribute to its
reliability:

(1) The monochromator is absolutely
backlash-free. Couple this with the no-
parallax readout, and you have accu-
racy and reliability in wavelength and
slit setting far beyond any other
instrument.

(2) The craftsmanship of the light
source is unmatched. What's more, it's
so made that replacing a lamp (either
tungsten or deuterium) is easy, align-
ing it is positive, and, once aligned, it
stays put.

(3) For utmost stability, the instru-
ment is constructed of strong castings
and heavy gauge sheet metal.

(4) The chemical-resistant enamel
finish is baked onto the surface for
permanence.

(5) The electronics system, with its
built-in check-out, is so reliable our
most experienced technical rep has
never seen an unstable detector.

(6) The built-in wavelength calibra-
tion is the soul of simplicity to use.

(7) The versatility of the instrument
is such that, with the proper modules,
it can be used for TLC, Kinetics, and
Atomic Absorption.

For the full story on the reliable,
accurate, and versatile PMQ 1l (and on
a fine nationwide service policy), write
Carl Zeiss, Inc., 444 5th Ave., New York,
New York 10018.

THE GREAT NAME IN OPTICS

ATLANTA, BOSTON, CHICAGO, COLUMBUS, DENVER, HOUSTON, KANSAS CITY, LOS ANGELES, PHILADELPHIA, SAN FRANCISCO, SEATTLE, WASHINGTON, D.C.
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U.SIATINC., ELECTRON O

2A. Most manufacturers of electron
microscopes would have been satisfied.

Not Jeolco. Not till we put the frosting
on the cake.

A specimen carousel that accepts six
grids at one time.

An electronic specimen position
indicator.

Lighted nixie tubes that display
magnification from 125X to 500,000X.

A push-button gun lift that lets you
change the filament in seconds, every
150-200 hours.

Printed identification numbers on
your film or plates.

And a hydraulic chair. (Sorry.Onlyone
to a customer.)

Cameras, air locks, vacuum systems -
we automated the works.

But don't just take us at our word.

in to our applications lab. And give
00B a good, healthy workout.

Then go talk to the people you
thought were our competition.

Circle No. 24 on Readers’ Service Card



How cryogenic storage can be a
lifesaver for the bioscientist

Thegradual erosion of a biological property
thatis being maintained as a preservative
measure in the frozen state at a tempera-
ture of —70°C or higher is an occurrence
with which workers in the biosciences in-
evitably become familiar. Often marvels of
ingenuity are exercised in preparing a sys-
tem for the potentially dangerous phase
transition. The bioscientist is able to show
that, as the temperature of the basically
aqueous medium is lowered, enzyme activ-

ity, membrane integrity, or cellular
morphology has survived the excursion
0000
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from +15°C to —70°C and back. The sys-
tem, perhaps with the addition of a protec-
tive additive, has presumably been well
prepared not only for a passage to and
from the solid state but also for a storage
period in that state. Yet, if the return to
+15°C is delayed for weeks, or months or
years, these or other desirable and essen-
tial properties may be irretrievably lost.
What has happened? Why?

The precise mechanisms by which entities
of biological origin undergo degradation
withtimein a frozen environment have not
beendelineated intermsoftheir chemistry.
The nonfunctioning enzyme system, the in-
fertile sperm cell, the hemolyzed erythro-
cyte, and other biological disasters never-
theless attest to their reality. Clearly, as
the cryobiologists probe the basics of their
field,one can expect definition of reactions
of great interest, conceivably of wholly
new concepts in chemistry. There are por:
tents, perhaps, in Wang's dimerization of
1,3 dimethyl thymine in frozen environ-
ments, a photoreaction that proceeds at a
negligible rate in the liquid state.

At present known only by their workings, a
loss of activity or other form of biological
integrity, these degradative reactions are
temperature dependent, and it is on this
relationship that the success or failure
of a frozen storage operation may depend
For over a century we have known that a
decline in temperature of 10°C decreases
the reaction velocity by approximately
1/2o0r 2/3, but those of you who remember
your problems in chemical kinetics will
recall the awe-inspiring influence of tem-
peraturedog tRe gpe;ific reaction rate as
expressed by Arrhenius:
v e AEjpey

K=Ae—
The effect of temperature on K, the spe-
cific reaction rate, is exerted exponentially
through the Boltzmann factor. If the stor-
age temperature used permits significant
biological decay, that is to say, an undesir-
ably high degradative reaction velocity,
one can slow the process effectively. How
effectively can be seen in almost any text of
physical chemistry. Daniels, for example,
cites a first-order reaction in which the
half-life is increased by a factor approach-
ing 10,000 as the temperature is lowered
from —75°C to —100°C. Such considera-
tions are necessarily important when ma-
terials of biological origin, many of which
are intrinsically unstable, are to be stabi-
lized for indefinitely prolonged periods at
reduced temperatures. Remember, too,
that the frequency factor, A, diminishes
with decreasing temperature.

Among the procedures by which the sci-
entist may capitalize on the relationships
inherent in the Arrhenius equation to pro-
vide maximum stability to systems of bio-
logical interest, the use of cryogenic fluids
in appropriate storage equipment offers a
relatively simple solution. Liquid nitrogen,
abundantly available, is a boiling liquid,
—196°C, at atmospheric pressure. An idea
of its potential effectiveness as a refrig-
eratingagentcanbeseenfromthediagram
below. Here we postulate a reaction with
a half-life of one day at 0°C and a reduction
of reaction rate by one half for each 10°C
decline in temperature.

REFERENCES:

Daniels, F.: Outlines of Physical Chemistry, New
York, John Wiley & Sons, Inc., 1948, p. 367.
Wang, S. Y.: Photochemical Reactions in Frozen
Solutions. Nature 190:690-4, 1961.

See also: Wang, S.Y.: Photochemical Reactions
of Nucleic Acid Components in Frozen Solutions.
Fed. Proc. 24(2) Part l11:S5-71-9, Mar.-Apr., 1965.
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Is a cryogenic refrigerator a
biological necessity?

Some bioscientists find cryogenic preservation an
indispensable tool for storing many materials of
biological origin in a potentially viable or functional
state for prolonged periods. For instance, tissue
cultures may be so stored without the risk and expense
attendant on subculture.

LINDE cryogenic refrigerators
come in all shapes and sizes

Union Carbide’s LINDE W
division produces a full i
line of cryogenic refrig-
erators, dewars, and con-
trolled-rate freezers.
These low-temperature
liguid nitrogen units,
available with racking
systems for easy

storage and retrieval,
can solve your preserva-
tion problems.

I“Union Carbide Corporation 2
Linde Division

| Dept. SC-4

I P.O. Box 264

1 Radio City Station, New York, N.Y. 10019

1

1

I

I

| |
] | would like additional information: ]
I [0 LN: refrigerators [J Temperature/level controllers |
I [ LN. dewars [J Liquid nitrogen storage and supply |
|

I

|

|

|

J|

I Name

l (Please Print or Type)

| Street

I :

I City. State Zip Code

Lo v o e o o o i s i

UNION CRYOGENIC
[9:1:1:1[1] 8 PRODUCTS

UNION CARBIDE CORPORATION, LINDE DIVISION,
270 PARK AVENUE, NEW YORK, N.Y. 10017

LINDE and UNION CARBIDE are registered trademarks of Union
Carbide Corporation.
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GREAT FOR DEPOSITS
AND WITHDRAWALS ...

AND YOU CAN
BANK ON [T

NEW FROM BUCHLER
Aulo DENSI-FLON
for densily gradients

The Auto Densi-Flow is ideal for
depositing generated gradients
or in the automatic withdrawal of
centrifuged samples. It eliminates
the need to push up the formed
gradient with a heavy solution
which might cause diffusion of
bands and a spoiled experiment.
This new automated instrument
also deposits a generated grad-
ient in a linear fashion into all
commercially available centri-
fuge tubes.

Additional advantages are: speed
of operation; elimination of pierc-
ing of centrifuge tubes and
compatibility with all types of
centrifuge tubes without the need
for adapters. Write today for
complete information on the
Auto Densi-Flow—the modern
tool for density gradient work.

Laboratory Apparatus ¢ Precision Instruments

BUCHLER INSTRUMENTS, INC.

1327 16th St., Fort Lee, N.J. 07024
Telephone (201) 945-1188
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wish to make is that factors completely
outside the power of the Center for
Population Research make conditions
for the application of basic research
findings in the fertility control field in-
creasingly more difficult, and nothing
in Corfman’s letter contradicts this
opinion.

1 disagree with Corfman that only
steroid contraceptives “require special
scrutiny simply because of their known
effects on blood clotting, a multitude of
metabolic functions, and animal car-
cinogenesis, among others.” 1 stated
that irrespective of their chemical struc-
ture, all chemical birth control agents
will be subjected to the type of detailed
scrutiny outlined in my article: and it
is preposterous to believe that the FDA
or even any responsible investigator
will pay less attention to carcinogenesis,
blood clotting, or many other effects
which may be caused by the continuous
administration of any chemical agent
for many years to a normal human
population. Probably over 99 percent
of all the chemical carcinogenic agents
are not steroids. and I am convinced
that our present attitnde with respect
to drug evaluation and eventual public
use of any substance used in preventive
medicine for long periods of time in
normal populations will suffer from the
difficulties which T have outlined.

Corfman states that “government and
nonprofit agencies are more intercsted
in contraceptive methods than in prod-
ucts since it is not the uitimate purpose
of these agencies to manufacture drugs
to be sold for profit.” Within the con-
text of my article, which specifically
was limited to chemical birth contro!
agents, no contraceptive method will
have any effect in reducing population
growth unless it is converted into a
product which can be distributed and
which can be used by people. In all
technologically developed countries.
with the exception of Eastern Europe,
drugs for public use are developed by
pharmaceutical companies and not by
government or nonprofit agencies. Un-
less fundamental changes in drug devel-
opment, manufacture, and distribution
are effected, what is needed is intimate
collaboration between industrial, gov-

| ernment, and nonprofit agencies; and,

if the urgency of the world population
problem will stimulate such collabora-
tion, then perhaps the prognosis is
slightly less dismal than currently
viewed by me.

Nestor (Letters, 26 Dec.) takes issue
with my recommendation that an inde-
pendent scientific body should be avail-

able to which rulings by the Food and
Drug Administration on scientific mat-
ters dealing with clinical testing (which
is a completely different matter from
rulings on permission to market a com-
pound) can be appealed. Nestor favors
the present process which involves ap-
peal through the courts. To me this
seems completely unrealistic since
very few research scientists or research
organizations are prepared to go
through court procedures in order to
settle questions of scientific protocol
and research procedure. My views are
supported by the observation that vir-
tually no court appeals have been made
to such FDA decisions on clinical ex-
perimentation and that for all practical
purposes such decisions are unappeal-
able. T do. of course, agree that the
courts are the right place to deal with
matters of drugs that have passed the
clinical evaluation phase and are intro-.
duced into open commerce.

CARL DJERASSI
Department of Chemistry,
Stanford University,
Stanford. California 94305

Alaska: A Climate for Cabbages

Frederick Lotspeich’s article “Water
pollution in Alaska: Present and fu-
ture” (5 Dec., p. 1239) is in general
an excellent overview of Alaska’s sit-
uation, but he is guilty of repeating an
old fallacy which people accept with-
out thinking. He says, “Agriculture is
unlikely ever to become important be-
cause of unfavorable climates and of
Alaska’s inability to compete with
other areas of agricultural production.”
No evidence is presented for this state-
ment, and it is nothing more than the
perpetuation of the old belief that
Alaska is a land of everlasting ice and
SnOw.

The University of Alaska Agricul-
tural Experiment Station has just com-
pleted a study of the potential for
agricultural production within the state.
We estimate the production potential
of our class II and I land (classified
according to the Soil Conservation
Service) to be worth $386 million per
year based on 1967 prices. We do not
have the population to absorb that pro-
duction, but we estimate the Ilocal
market in 1985 will demand in excess
of $50 million worth of agricultural
products that we can and do produce
here. Our population estimates are quite
within the range reported by Lotspeich



you huy a research
spectrofluorometer
to get spectra, correct?

WHY NOT GET CORRECT SPECTRA?

The fluorescence excitation spectrum of a compound should correspond point-by-
point with the absorbance spectrum. Consider the relative heights of the absorbance
peaks of quinine sulfate at 250 and 350 nm. Calculation (Science, Vol 146, No. 3641,
pp 183-189, Oct 9, 1964) from absorbance data obtained with a Cary Model 14*
indicates that, with an energy-corrected spectrofluorometer, the peak-height ratio
should be very close to 4. The fluorescence excitation curve at right, made with the
TURNER Model 210, shows this to be true.

With a conventional spectrofluorometer, the ratio will be about 1 — more or
less — depending on the individual instrument. The peak at 208 nm will appear as a
tiny shoulder (if it appears at all), and indeed it may appear elsewhere than 208.
The tendency of an uncorrected spectrofluorometer to shift the location of a peak
is particularly common in compounds with broad peaks. An indication of this may
be found in any paper on the fluorometric determination of serotonin using 3N HCI.
[t will call for peak activation at 295 nm, whereas the Model 210 shows the peak
to be at 280 nm, corresponding to the known absorbance peak.

Correction of activation spectra is only half of the story, as similar errors appear
in emission spectra. A conventional spectrofluorometer will show one emission peak
for coproporphyrin | or at the most, one peak and a shoulder. The Model 210 shows
all three peaks (596, 622, and 653 nm) in correct ratio. In addition, the emission
spectrum is presented in the form required for the determination of quantum yields.

Write for further details, including a bibliography of the published theoretical
studies performed with this precision instrument.

G | CUFner

ASS IATES

G. K.

Material: Quinine Sulfate
Concentration: 3.2.% 10."M
Solvent: 0.1N H, 80,
Exgitation bandwidth: 10 hm

Emission wavelength: 452 nm

Mote: Eneigy meter reset al 254 nm

L

*Comparable absorbance data were obtained also with the
TURNER Model 210, which, in addition to being a Spectro-
fluorometer, is a precision, double-beam, ratio-recording
Spectrophotometer.

TURNER ASSOCIATES

2524 Pulgas Avenue - Palo Alto, California 94303

A SUBSIDIARY OF THE AMERICAN STERILIZER COMPANY
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Order your
FREE Statham
Transducer
Catalog today!

Transducer catalog features model

Honeywell engineers
sell solutions

Honeywell
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and are probably conservative, since
they were made prior to the North
Slope oil discovery. Naturally, these
figures may seem small by comparison
with other states, but “important” is
a relative term and a $50-million-per-
year harvest of a renewable resource
would be important to Alaska.

To say that our climates are un-
favorable to agriculture is to forget
man’s history. As soon as man moved
away from the food-gathering economy
of the tropics into the temperate zone,
he moved into an area unfavorable for
agriculture because of winter seasons.
He had to learn what crops would
grow and how to perpetuate them
from one growing season to the next.
For most of our field crops in Alaska,
we find that Scandinavian varieties do
quite well. Rather than having un-
favorable climate for our vegetables,
the reverse is true. Fifty-pound cab-
bages are quite common in Alaska, and
although useless from a commercial
standpoint, they indicate the efficiency
of production in this climate of long
photoperiod and cool temperatures. The
quality of vegetables grown under these
climatic conditions far exceeds that of
vegetables grown farther south.

Contrary to Lotspeich’s statement,
we can and do compete. The cost of
potato production is fairly comparable
to that in California. We do not have
to spray for insects or diseases. Late
blight, for instance, is unknown except
near Ketchikan in the very southeastern
portion of the state. Growers compete
in the local market on the basis of
Seattle price plus freight and net more
per acre than almost any other potato
growing area. In season, local lettuce
completely replaces lettuce which has
been shipped in. We can store and sell
local lettuce over a 12-week period
following the last harvest whereas state-
side lettuce can be stored about 4 weeks.
We have exported foundation potato
seed to the other states and are present-
ly exporting Foundation Nugget Ken-
tucky bluegrass seed. There is no ques-
tion but that we can compete.

Our problems of agricultural de-
velopment are not primarily due to
climate, or to lack of ability to com-
pete, but to a host of other things, one
of which is the readiness of people to
accept the belief that agriculture in
Alaska is impossible because it is not
identical to some other area.

CHARLES E. LOGSDON
Agricultural Experiment Station,
University of Alaska,
Box AE, Palmer 99645

Crafty, Ambitious Authors

For many years Science has served
as a forum for debate about prob-
lems in scientific communication. There
is little question that we are ap-
proaching the point of being over-
whelmed by scientific information. Part
of our “information explosion,” how-
ever, is only apparent. More and more
frequently I am finding the same data
appearing in more than one journal
article. For example, I have before me
three articles by the same author sub-
mitted to three different journals within
an 1l-month period. Each contains
data from the same experiment. Article
1 contains all of the data; article 2
contains 50 percent of the data from
article 1, and no more; article 3 con-
tains 25 percent of the data included
in article 1 and again, no additional
data. Interestingly, the article which
contained all of the data was published
in Science and not in a speciality
journal. The speciality journal article
contained only 25 percent of the data.
Curiously, these three articles were not
even cross-referenced, which added
to the appearance that each repre-
sented a unique scientific contribution.

Such multiple publication of data in
primary source journals represents a
“publication explosion” rather than an
“information explosion.” It contributes
nothing to scientific progress and should
cease. Many journals specifically state
that the material submitted has not
been and will not be submitted for
publication elsewhere. If this policy
were accepted and enforced by all
journals, multiple publication would
disappear—to our mutual benefit.

RicHARD E. WHALEN
Department of Psychobiology,
University of California,
Irvine 92664

Under the “Liberal” Umbrella

The incredible but fascinating ac-
count of the recent AAAS meeting in
Boston (2 Jan., p. 36) reaffirms the fact
that much of the disaffection of the
“New Left” is directed against science
and technology. Scientists, having ac-
cepted their guilt, are now asking them-
selves where they have erred, and are
trying to atone for their sins. But are
scientists really guilty of monstrous
crimes? What is the motive of those
who proclaim that science, and logical
thought in general, are evil and should



Talk to me, Cintra Scientist.
What should | ask you?

Ask a lot. Ask, for example, the solu-
tion to (A + B X C) @P+ExA—=_where
A, B, C, D, E and F can be data or
any combination of keyboard func-
tions such as sin X, log X, €%, etc. Just
key it in exactly as written and you'll
have the answer by the time your
finger is off the equals key. The Sci-
entist’s dynamic range is 200 dec-
ades with 10 significant figure ac-
curacy.

Try it yourself. Take an everyday
slide rule operation such as 286.4 X
10*° = .004612 X 10**=. The answer
is immediate! Your entered data can
be in scientific notation, floating
point or combinations of both. The
Scientist will keep track of decimal
points and exponents for you. All
keys are hardwired, and note how
logically they're arranged. Power?
Ultra-power is more like it.

Stored constants? You get 26 with
the basic model, up to 122 optional.

No machine language to learn! The
Cintra Scientist talks your language.
Press the keys and find out for your-
self in just five minutes.

Behind the keyboard? Hermetically-
sealed MOS/LSI and integrated cir-
cuitry assures reliable, trouble-free
performance.

Can you operate as a computer,
too? Certainly. With the Cintra Mod-
el 927 Programmer, up to 25,600
consecutive steps can be performed
automatically in addition to loops,
branches and subroutines. Further-

more, the modular design allows ex-
pansion into a mini-computer with
peripherals such as the Cintra 941
Printer, plotters, and A to D con-
verters for on-line/off-line applica-
tions.

Just $3,780 puts the power of the
Cintra Scientist at your fingertips.
Now ask yourself a question.
Shouldn’t | find out more about the
Cintra Scientist?

Look at these unique keys

¥ Ultra-powerful. Includes
‘all 10-digit integer and
non-integer values of x and y.

xlo"g An order of magnitude more
versatile. Enter floating point

and scientific notation data, or any
combination interchangeably.

= éEquate the value. Press the

key and immediately see

the result of a long complicated ex-
pression.

| In a bracket by itself, this
() I
i_ key allows any other key

to operate on a group of terms.

oerne | Use this highly
- of(0)® | functional 84-
; .keystroke pro-

fegy |grammer for series "N
e €Xpansions, transcenden
tal equations, operational analysis,
etc. Define f(X) as any function up
to 84 consecutive steps; thereafter
execute this defined function with
one f(X) keystroke (254 steps opt.).

K¢, JConstantly works for you.

‘ Set constants equal to Ki,

K2, etc. To reuse any constant in any

equation, simply key K and the sub-

script thereafter. Stores up to 26 (122

optional) 12-digit constants includ-
ing exponent and signs.

VEry? Statistically proven most

useful for least square

sums, RMS, and vector magnitudes,

etc.

@DEG

View your data from a bet-
RAD®

—dter angle. Keylight shows
which trigonometric units you are
using.

g

This far out key lets you
_ J communicate with up to
99 instruments: printers, plotters,
computers, A to D converters, etc.

REMOTE

Your answer is the Cintra Scientist—
the 24-pound computer at your fin-

gertips.

Gintra

Physics International

440 Logue Avenue
Mountain View, California 94040
(415) 969-9230

Cintra Incorporated—a subsidiary
of Physics International Co.



How do you
get a density
gradient zone
profile like
this?

Plot absorbance
of aliquots?

Drain the tube
from the bottom?

continuous UV
produced from the
tube beside it automatically with an ISCO
density gradient fractionator. The ISCO
fractionator resolves zones undetected by
other techniques and plots their exact
location. Measuring the area under each
peak precisely determines the mass of
material in each zone. If you require the
sensitivity necessary to detect better
than 1 microgram of nucleoprotein in 1
ml of gradient, write for brochure DG37

NO! This unretouche
absorbance curve

INSTRUMENTATION
SPECIALTIES CO., INC.

4700 SUPERIOR LINCOUM. NEBRASKA 68504
PHONE (402) 434-0231 CASLE ADORESS: ISCOLAB LINCOLN
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be abandoned in favor of emotion?
Such a question might violate the tacit-
ly accepted rules in intellectual discus-
sions which assume that anyone es-
pousing a point of view labeled “lib-
eral” does so only from a pure and
noble concern for the welfare of man-
kind.

I suggest that in fact many of the
fears currently being voiced about the
evils of science represent an ignoble
reaction stemming from feelings of per-
sonal inadequacy. If a person decides
that he is an intellectual and should
therefore be running the world by vir-
tue of his obvious superiority, he is
faced with the fact that many of the
forces shaping our civilization require
some understanding of the sciences.
This knowledge is acquired only after
some years of effort. It is easier to seek
refuge in activism. Maoism is popular
with a segment of the college popula-
tion not because of a burning concern
for social justice but because it is a
doctrine which implicitly denies the
need for unpleasant mental exertion.
Most scientists see themselves as lib-
erals, but unfortunately not all liberals
are scientists.

The most strident critics of science
will not be mollified by pledges not to
participate in “war-related” research or
promises to change the emphasis of
certain laboratories. They object to such
undertakings as the Apollo program
not because they are expensive but be-
cause they directly threaten their self-
esteem. . . . How is freedom of speech
bolstered by permitting someone to
seize a microphone and shout obsceni-
ties for 5 minutes? The opinions of the
young are formed by the old, or at
any rate by the older, largely through
the mass media. To counteract the bad
impression many people are forming
of science and scientists the first step
is to stop agreeing blindly with the
critics. The scientific community is at
fault for allowing the situation to de-
teriorate as far as it has. . . .

GARrRY W. STUPIAN
Apartment 16, 2400 Palos Verdes
Drive West, Palos Verdes Estates.
California 90274

Ethical Standards:
¢ In Search of a Protector

Recently, I have become aware of a
dilemma for researchers in hospitals and
private research institutes: there is ap-
| parently no channel through which

such individuals may carry appeals or
complaints resulting from violations of
ethical standards by their employer in-
stitutions. This has particularly serious
consequences for those who are sum-
marily dismissed without valid grounds
for dismissal. In addition, the threat of
such action can be strongly repressive
and preclude maximal individual
thought and creative effort. By contrast,
the members of the academic com-
munity receive powerful and effective
support in this regard from the Ameri-
can Association of University Profes-
SOTS.

I believe that the same high stand-
ards of ethical conduct which are virtu-
ally taken for granted in the academic
world should also be established and
practiced by institutions outside of that
community. I urge readers of Science
who support this view to write to the
Executive Officer of the American As-
sociation for the Advancement of Sci-
ence to request that the AAAS deter-
mine the possibility of its acting (as
a counterpart to the AAUP) in behalf
of individuals whose problem may be
beyond AAUP jurisdiction.

E. N. BREWER
2174 Carnes Avenue,
Memphis. Tennessee 38114

New Sites for Cities and Airports

On a recent flight from Newark,
New Jersey, to Washington, D.C., we
took off in the fog drifting in from
Newark Bay, flew inland a bit and
enjoyed clear air until we approached
Washington, where again the mingling
of cold land air and warm moist sea
air produced undesirable airport con-
ditions. Good seaports make poor air-
ports. Most of our overpopulated cities
developed because they had good sea-
ports. But today’s transportation is
by air and we need airport-located
cities.

Joachim Wohlwill’s letter (23 Jan.)
suggested population redistribution and
referred to President Nixon’s sugges-
tion that new cities be built in places
removed from present centers of popu-
lation. Let the President appoint a
city site-planning commission to en-
courage the growth of towns ideally
situated, not only for a good supply
of clean air and water, but also for
good airports.

ELizABETH A. Woop
37 Pine Court,
New Providence, New Jersey 07974



Letter to Argentina

The seizure of Argentine universities
and the subsequent displacement of sci-
entists was reported earlier in Science
(16 Sept. 1966, p. 1362), and noted
again in a letter by Philip Siekevitz (2
Dec. 1966).

In view of the difficulties en-
countered by certain individual sci-
entists in Argentina, which have re-
cently come to our attention, a number
of faculty members at Harvard and
M.ILT. have sent the following letter
to the President of Argentina:

The undersigned, who are academic
physicians and scientists in the Boston
area, have heard with great concern of
the internment, without trial, of many
Argentinian  scientists, physicians, and
educators.

As is no doubt very familiar to you, the
last few years have seen a very significant
migration from Latin America of many
of its most able scientists and medical
men. In most instances, these men have
left their home with the natural reluctance
that anyone would show at leaving his
native country. Their departure has en-
riched the United States as well as many
other countries. The gain, however, to the
countries which have received these scien-
tists is far outweighed by the serious loss
to South American science at a critical
period in its development. It is precisely
such acts as the internment without trial
of many academic figures, which have
stimulated the departure of scientists from
Latin America, and has made many who
are abroad prefer not to return.

We would urge you to consider the
possible serious long range effects and the
immediate obvious outcome of such ac-
tions. We would urge that the charges
against any individuals in this position be
made public, and that they be given their
full rights to a free and fair trial, or that
the scholars should be released to continue
their work freely. We also urge that you
permit the free right of contact with them
of their family and friends.

We urge this to you not only out of
sympathy for these individuals as people,
and out of respect for their accomplish-
ments as scholars, but also out of concern
that the great scientific and medical heri-
tage of Argentina, which has contributed
so much to the world should not be de-
stroyed but should continue to flower and
to play its rightful role in the advancement
of Argentina and of mankind at large.

S. E. Luria and Boris Magasanik of
Massachusetts Institute of Technology,
and Stephen W. Kuffler, Edward A.
Kravitz, David D. Potter, Edwin J.
Furshpan, Deepak N. Pandya, and I,
all of Harvard, signed the letter.

NORMAN GESCHWIND
Department of Neurology,
Harvard Medical School,
Boston City Hospital,
Boston, Massachusetts 02118
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Series P-100

Rapid Kinetics
Stopper

Durrum has just published a 16-page brochure
to aid you in selecting the best system for your re-
search in Rapid Kinetics. In it you will find complete
stopped-flow and temperature-jump systems informa-
tion. O Write to Durrum Instrument Corporation,
Dept. |, 3950 Fabian Way, Palo Alto, Calif. 94303.
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Once again Lextz sets the stan-

dard for innovation in micro-
‘scope engineering others will

~ 1try to follow. The all new SM-
- LUX Maedical/Laboratory

P o O

- Microscope offers you an instru-

ment so extraordinarily func-
tional, it dares to challenge

~medical microscopes of the fu-
& ture.

From its radically new

“design, inspired by those who
~ spend countless hours at the
- microscope, to its matchless op-

tical and mechanical refine-

3 “ments, the SM-LUX meets the

- sophisticated demands of to-
- day’s medical scene. But, as al-
- ways, your best test is to place a
- slide on the stage and let per-

formance speak for itself. You’ll
immediately see and feel why
the SM-LUX is the scope to fol-

76070

low you rough school and

later assist you during years of
professional practice.

A few special features:

e built-in, Koehler illumination
via a high-intensity, low voltage
light source and regulating
transformer for adjustable
brightness—no extras to carry.
« needle bearing coarse and fine
adjustment that maintains its
smoothness and precision over
years of hard use.

» new design achromatic ob-
jectives that provide crisp,
sharp images at all magnifica-
tions.

e quick transfer from bright-
field to darkfield or phase con-
trast.

But there’s much more
to the SM-LUX: Write today
for our portfolio containing
complete specifications and de-
tails on SM-LUX technical
features and innovations.

M E. Leitz, Inc., Rockleigh, New Jersey 07647
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THE ADVANCEMENT OF SCIENCE

Science serves its readers as a forum for the
bresemauon and discussion of xmportant issues
related to the advancement of science, including
the presentation of mirority or conflicting points
of view, rather than by publishing only material
on which a consensus has been reached. Accord-
ingly, all articles published in Seience—including
editorials, news and comment, and book reviews
—are signed and reflect the individual views of the
authors and not offiéial points of view adopted by
the AAAS or the institutions with which the authors
are affiliated.
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Russian Roulette?

Planet Earth, seen from space, appears as a fragile and limited life-
supporting system in a vast emptiness. That such a view is, in fact, an
accurate one is now more widely accepted than it was not long ago,
before Earth’s problems of overpopulation, overconsumption, limited
resources, and environmental degradation attained the limelight. The
danger is that a government and public how deluged by doomsday
prophecies and bemused by equally confident reiterations that technology
will cure all may hesitate in coming to grips with the problem in the
hope that, given time, it will go away.

A recent report by the Committee on Resources and Man of the Na-
tional Academy of Sciences—National Research Council* may help to
dispel such reservations. It provides perspective on the complex of prob-
lems centering on the earth’s carrying capacity for people, with particular
attention to the adequacy of resources. It discusses the interaction of
production and consumption with population density, quality of life,
and pollution. It stresses the indivisibiliy of the environment and the
need to look at all contemplated actions (including no action) in the
context of time, space, and ecologic consequences.

The report points to the hazards of relying on the sea as an infinite
source of food and mineral resources, and on nuclear energy as the
key to obtaining endless mineral resources from common rock. The
sea, it concludes, is not likely to yield much more than about 150
million tons of food annually on a sustained basis—a good protein
supplement, but wholly inadequate as a source of calories. The sea
beyond the continental slopes and inland seas is unlikely to become a
source of great mineral wealth—among other reasons because the young
and sparsely metalliferous rocks of the deep ocean floor steadily disappear
beneath the overriding continents with little opportunity for enrichment.

. Past relationships between energy input and metal production offer little

hope that availability of large quantities of cheap energy can, of itself,
much increase the production of metals from lean ores—bright though
the expectations are for nuclear energy in terms of replacing and con-
serving the fossil fuels. Food and mineral production from the lands
must continue to be the main source of supply, supplemented by produc-
tion from the sea. Limits are hard to define but there can be no doubt
that they exist. Only a certain quantity of food can be produced
annually. Only so much in the way of mineral resources can be put into
circulation and kept there. And the undesirable side effects, on the quality
of environment and human life, of overproduction, improper distribution,
and mismanaged waste disposal are now all too evident.

The central theme of the report is that both population control and
better resource management are needed, and needed soon. In 26 recom-
mendations the report stresses steps to assess and monitor the resources
of the earth. It urges innovation, recycling of materials, evolution of
resource policies, research related to understanding and management,
and conservation programs for critical mineral resources in short supply.

In this context, population control becomes a key factor. One of the
report’s conclusions sums it up: “To delay progress toward full self-
regulation of population size is to play ‘Russian roulette’ with the future
of man.”—PRESTON CLoup, Department of Geology, University of
California, Los Angeles

*Resources and Man (Freeman, San Francisco, 1969); paperback, $2.95. Members of the
Committee are Marston Bates, John D. Chapman Preston Cloud (chairman), Sterling B.
Hendricks, M. King Hubbert, Nathan Keyfitz, Thomas S. Lovering, and William E. Ricker.



New Precision

a2/°ar7
Air Quality

Instruments

Yes, a complete new line of instruments and
accessories for air pollution monitoring.
Designed to meet your metering, testing,
sampling requirements. Built to Precision’s

high standards of quality—recognized leader in

laboratory equipment for half a century.
Available now from leading laboratory supply
houses in all principal cities. Ask him for
performance data or write us for Bulletin 680.
Precision Scientific Co., 3737 W. Cortland
Street, Chicago, lllinois 60647.

CONTINUOUS NO, MONITOR

o Correlates with ASTM D2012.

* Gives continuous measure of NO, (or NO)
in the atmosphere.

* Sensitivity 0.02 ppm or better.

* No contact of reagents or sample with
pump.

® All solid state and integrated circuit
components.

* Reproducibility: 1% of full scale.

e Digital panel meter with BCD output.

e Recorder outlet.

e Sufficient reagent capacity for unattended
weekend operation (72 hours).

® Adjustable to 2 ppm full scale.

» All parts easily accessible; minimum
maintenance.

AUTOMATIC TAPE
SAMPLER/RECORDER

e Complies with ASTM D1704.

e l-inch diameter sample spots on 2-inch
centers.

* Automatically records 0-100% light
transmission.

 Constant-voltage light source for consist-

ent readings.

Oil-less diaphragm pump.

Easy conversion to Coh units.

Flow rate adjustable from 2 to 20 C.F.H.

Integral push-to-read flowmeter.

Sample time variable from 0 to 240

minutes.

Also available—AUTOMATIC TAPE SAMPLER,
Identical to the Automatic Tape Sampler/Recorder
except for the omission of the strip-chart
recorder, the photo-voltaic cell and the con-
trolled light source.

TAPE SPOT EVALUATOR

» Evaluates spots at a rate of 720 spots per
hour.

¢ Indicates percent light transmittance
directly.

» Constant-voltage source for light.

e Companion unit for Automatic Tape
Sampler.

e Tilt-up meter for easy reading.

HIGH-VOLUME AIR SAMPLER

. ® Complies with ASTM D2009.
5 ¢ Complies with USPHS
Specifications.

* Gage indicates flow in
c.f.m.

e High capacity blower—up
to 80 c.f.m. free air.

 Designed for continuous
usage.

e Stainless-steel filter holder
with dual mesh stainless-
steel filter support.

* Choice of outdoor shelter
or indoor floor stand.
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SEQUENTIAL SAMPLER

* Complies with ASTM D1605, D1607,
D1609.

* |nexpensive sampling containers.

* Samples gaseous or particulate matter.

* Operates unattended—for up to 4 days.

 Sulphur-free stoppers eliminate ground
glass joints.

* |nterchangeable impinger tubes or dif-
fuser tubes at minimum cost.

e 12 stations—each accommodating up to
3 tubes.

e Sampling time from 2 to 240 minutes.

e Interval time from 2 to 240 minutes.

® Removable, preloadable racks for rapid
change-out.

® See-through acrylic cover, bronze-tinted
to protect light-sensitive solutions.

SULPHUR DIOXIDE AND
DUST-FALL MONITORING
STATIONS

e Complies with ASTM |F |
D2010 (for SO,) and ASTM E
D1739 (for dust fall). §

stable stand.

* Assembles without tools.

e Available as Sulphur
Dioxide and/or Dust-Fall
Station.

e S0, Shelter and Dust-Fall
Support of vinyl-coated
aluminum.

PRECISION BRI 20 2
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How to beat

a budget
problem.

Bio-Cal offers the greatest value in instrumentation. That’s one way we’re trying to help you ease the burden

of tight money and a shortage of grant funds. Check and compare:

BC-100 MINICHROM. BC-200. Automatic  AS-20.Updates and au-
Lower cost amino acid Amino Acid Analyzer tomates your present
analysis. Price: $11,000 complete with auto- manual analyzer with
matic sample injector. automatic program-
Price: $21,000 ming and sample injec-

tion. Price: $8,800

ES-300. Automatic pro-
tein and peptide se-
quenator. In produc-
tion! Price: $30,000

In addition to offering you the greatest instrumentation value, Bio-Cal will do everything possible to install
your instrument immediately...so you can continue your research programs. We'll also M loan you an in-

strument B lease you an instrument M accept delayed payment plans.

For more details, call or write Bio-Cal: Home office at 2400 Wright Avenue, Richmond, California 94804,
Phone: (415) 237-4944. Midwestern office: (312) WH 4-3240. Eastern office: (212) 675-5170.

See us at Booth P-1, FASEB l OCAL 7“4&%6“5 &’
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ONE OF THE
WORLD'S GREAT
MICROMANIPULATORS

AT $83
IT'S THE GREATEST

From the birthplace of modern optics, and
through the experienced facilities of the
Sobotka organization, comes the lena Sliding
Micromanipulator.

A tiuly superb, versatile instrument, with two
operating stands on a heavy circular base.
Your own standard microscope may be used.
Two handles control fine movements in X, Y
and circular planes.

Write or call for lit=rature.

eric ’l‘sobotka :
company,inc.

Importers and Distributors of
Microscopes and Scientific Instruments

Finn Court, Farmingdale, N.Y. 11735 » 516-293-9272
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terfacial bonding between ceramics and
bone”; S. Hulbert, “Physical and me-
chanical testing of composite porous
materials”; E. Eyring, “Attempts at
knee replacement with ceramic compos-
ites”; C. Homsy, “Dynamic interfaces
in prosthetic stabilization”; J. Galante,
“Fiber metal composites as a basis for
skeletal attachment”; J. Hirschhorn,
“Studies on porous metal implant ma-
terials.” R. M. Kenedi (subject to be
announced).

26 June. (C. Bean, discussion leader) :
(speakers to be announced), Progress
reports.

Lysosomes

James G. Hirsch, co-chairman;
Michael Locke, co-chairman.

29 June. B. Trump, “Autophagy in
liver and kidney cells”; M. Locke,
“Autophagy in insect fat bodies”; E.
Holtzmann, “Remodeling in nerve cells”;
M. Farquhar, “Secretion and autophagy
in pituitary cells”; R. Rifkind, “Erythro-
cyte maturation.”

30 June. R. Kessel, “Oogenesis”; D.
Phillips, “Spermiogenesis”; E. F. Har-
tree, “Lysosomes in sperm”; A. C. Alli-
son, “Fertilization”; E. Parr, “Hatching
and early mammalian egg development”;
F. Beck, “Teratogenesis”; J. Ericsson,
“Involution of the mammary gland.”

1 July. H. Holtzer, “Quantal mitoses
during development”; J. Saunders,
“Cell death in remodeling during chick
development”; R. Ross, “Wound heal-
ing”; G. Vaes, “Remodeling in bone”;
J. Dingle, “Remodeling in cartilage.”

2 July. R. Weber, “Remodeling dur-
ing amphibian development”; J. Woess-
ner, “Collagen remodeling in the devel-
oping chick”; J. Gross, “Biochemical
mechanisms for collagen remodeling”;
C. Williams, “Remodeling in insect
development.”

3 July. E. Haye, “Origin of blaste-
mas”; S. Simpson, “Blastemas in
lizards.”

Developmental Biology

Donald D. Brown, chairman.

6 July. (E. H. Davidson, session
chairman): “Differential gene action
and informational RNA in embryos”;
(1. B. Dawid, session chairman): “Role
of cytoplasmic DNAs in development.”

7 July. (H. Berendes, session chair-
man); “Chromosome puffing”; (J. G.
Gall, session chairman): “Amplification
of genes.”

8 July. (A. Garen, session chairman) :
“Transdetermination”; (R. Briggs, ses-
sion chairman) : “Nucleocytoplasmic in-
teractions in embryos.”

9 July. (M. Nemer, session chair-
man): “Translational control in eggs
and embryos”; (W. J. Rutter, session
chairman): “Differentiation of special-
ized cell types.”

10 July. (P. A. Marks, session chair-
man): “Developmental studies of hemo-
globin.”

Polymer Physics

Robert S. Marvin, chairman; Anton
Peterlin, vice chairman.

Five related sessions will be devoted
to a comparison of molecular theories,
models, and concepts used to describe
the viscoelastic behavior of amorphous
polymers, and evaluation of their ade-
quacy in predicting the behavior of such
systems.

13 July. Dilute solutions (J. D. Ferry
and W. H. Stockmayer, discussion
leaders).

14 July. Concentrated solutions and
undiluted polymers (W. W. Graessley
and A. S. Lodge, discussion leaders).

15 July. Summary. Consideration of
need for and possibilities of new theo-
ries and concepts (R. B. Bird, discus-
sion leader). W. L. Peticolas, “Inelastic
laser light scattering from polymers.”

16 July. Growth and characterization
of solution grown polymer crystals (F.
A. Khoury, discussion leader). Open
session.

17 July. Liquid crystals (J. L. Erick-
sen, discussion leader).

Physical Acoustics

John de Klerk, chairman.

20 July. (A. R. Hutson, session chair-
man): E. Conwell, “Acousto-electric
effect for bulk and surface waves”; Y.
V. Gulayev, “Acousto-electric phenom-
ena due to interaction of surface waves
with electrons in semiconductors and
layered media.” (E. Stern, session chair-
man) : K. A. Ingebrigtsen, “Experiments
with acoustic surface waves in compos-
ite structures of semiconducting films on
LiNbO, surfaces”; G. S. Kino, “Para-
metric effects in acoustic media.”

21 July. (W. P. Mason, session chair-
man): E. G. Spencer, “Crystalline
materials for physical acoustics”; J. de
Klerk, “Piezoelectric films.” (R. T.
Smith, session chairman): M. J. P.
Musgrave, “Elasticity of piezoelectric
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LAB-8 is a signal averager plus

It does everything any wired-pro-

gram averager can do, often much bet-

ter. Plus pre-sync averaging, contingency

sorting, blowups of parts of curves, displays of 95%
confidence limits, displays of first order trends, and a
few other useful things

Take pre-sync averaging, for example. If you want to
collect and display an epoch before a sync pulse arrives,
LAB-8 will digitize the incoming signal and store it in a
temporary buffer. When the sync pulse arrives, there it
is—on the oscilloscope. The most recent complete epoch
prior to the sync.

LAB-8 can do this because it has a computer buried
inside—the most popular small computer ever made:
PDP-8. You may néver want to use it as the full general
purpose computer that it is. But it gives the LAB-8 fea-
tures that no other signal averager has.

LAB-8 can sample channels at two different rates,
permitting simultaneous EMG and EEG studies. Blowups
of particular areas of interest, without affecting the aver-
aging process or display, also result from the ability to
sample—at different rates. LAB-8 permits sorting of
data contingent on some external event. LAB-8 displays
averaged signals along with 95% confidence limits, along

with first order trend curves,

telling you what must be done to

improve the confidence in the data.

Yet LAB-8 costs approximately as much as

a conventional averager. The basic price includes
everything you need to get the job done better. And it is
ready to run the day it comes into the laboratory. Write

for a complete brochure.

DIGITAL EQUIPMENT CORPORATION, Maynard, Massachusetts,
Telephone: (617) 897-5111 / ALABAMA, Huntsville / CALI-
FORNIA, Anaheim, Los Angeles, and Palo Alto / COLORADO,
Denver / CONNECTICUT, New Haven / DISTRICT OF COLUM-
BIA, Washington (College Park, Md.) / FLORIDA, Cocoa /
GEORGIA, Atlanta / ILLINOIS, Chicago / MASSACHUSETTS,
Cambridge and Maynard / MICHIGAN, Ann Arbor / MINNE-
SOTA, Minneapolis / MISSOURI, St. Louis / NEW JERSEY,
Parsippany and Princeton / NEW MEXICO, Albuquerque / NEW
YORK, Centereach (L.1.), New York City, and Rochester / NORTH
CAROLINA, Chapel Hill / OHIO, Cleveland and Dayton / PENN-
SYLVANIA, Philadelphia and Pittsburgh / TENNESSEE, Knox-
ville / TEXAS, Dallas and Houston / UTAH, Salt Lake City /
WASHINGTON, Seattle / AUSTRALIA, Brisbane, Melbourne,
Perth, and Sydney / CANADA, Edmonton, Alberta; Carleton
Place, Ottawa; Toronto, Ontario, and Montreal, Quebec /
ENGLAND, London, Manchester, and Reading / FRANCE,

Paris / GERMANY, Cologne and Munich
HOLLAND, The Hague / ITALY, Milan
JAPAN, Tokyo / SWEDEN, Stockholm
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HELIUM

Inthe
purities you
need...

packaged for

greatest
convenience

Grade 4.5™ 99.995% minimum
Grade 5™ 99.999% minimum
Grade 5.5™ 99.9995% minimum
Grade 6™ 99.9999% minimum

Airco Heliumisavailableina
variety of cylinder and flask sizes
for your convenience. Helium and
other high-purity gases are
described in Airco’s new Rare and
Specialty Gases Catalog, the

most complete of its kind. Gases,
mixtures, and equipment for
every application. For a copy of
our new catalog, write: Airco

Rare and Specialty Gases,

575 Mountain Avenue,
Murray Hill, N.J. 07974.

AIRCU
Industrial Gases
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materials”; E. Sittig, “Creeping waves
around isotropic cylinders.”

22 July. (E. Sittig, session chairman) :
G. W. Farnell, “Surface waves in layered
media”; P. G. Klemens, “Surface wave
scattering mechanisms”; H. F. Tiersten,
“Guidance of surface waves.” (W.
Spencer, session chairman): P. Lloyd,
“Analysis of piezoelectric resonator
structures in the neighborhood of their
thickness cut-off frequencies.”

23 July. (B. Auld, session chair-
man): H. Whitehouse, “Surface wave
filters—a time domain approach”; R. H.
Tancrell, “Surface wave filters—a fre-
quency domain approach.”

24 July. (M. Gottlieb, session chair-
man): D. A. Pinnow, “Acousto-optic
materials, methods and applications”;
R. W. Weinert, “Probing of bulk and
surface waves by Bragg scattering.”

Dielectric Phenomena

Charles P. Smyth, honorary chair-
man: Graham Williams, chairman;
David W. McCall, vice chairman.

27 July. R. Zwanzig, “Theory of
dielectric relaxation in polar liquids”;
J. E. Anderson, “Model calculations of
cooperative motions in chain mole-
cules”: W. P. Slichter, “N. M. R. relaxa-
tions in polymers”: G. W. Chantry,
“Dielectric behavior of polymers at sub-
millimeter wavelengths.”

28 July. C. Brot, “Total dipolar ab-
sorption of simple molecules in the
microwave—far infrared region”; M. M.
Davies, “Absorptions in non-polar
liquids”; A. A. Maryott, “Dielectric and
N. M. R. correlation times of symmetric
top gases and mixtures”; G. Birnbaum,
“A new line shape for resonant and
non-resonant absorption, and its appli-
cation to dielectric phenomena.”

29 July. H. P. Schwan, “Dielectric
relaxation and mechanism in Biology—
A Survey”; E. H. Grant, “Dielectric
dispersion in aqueous solutions of globu-
lar proteins, with particular reference
to myoglobin, haemoglobin and serum
albumen”; C. T. O’Konski, “Flectrical
properties of macromolecules”; S. Taka-
shima, “Dielectric properties of ordered
solutions of biopolymers.”

30 July. W. Dannhauser, “Liquid
structure and dielectric polarization of
alcohols”; E. Whalley, “The dielectric
properties of ice”; L. Onsager, ‘“Protonic
semiconductors.”

31 July. W. Reddish, “The signifi-
cance of developments in instrumenta-
tion in dielectrics research”; H. K.
Welsh, “Dielectric absorption and de-
fects in long chain solids.”

=

| EoRTY=" QUICCESSFUL <
| FiKLD APPLICATIONS |

PROFITABLE
READING...

Forty-eight different laboratories report
“in-use’’ experience with automatic
glassware washing and drying systems.
This invaluable compilation presents
application data in compact outline for-
mat and is available free of charge to
all laboratory personnel.

Type of laboratory, location, number of
personnel served, average number of
pieces washed daily, operating proce-
dure, and general comment, are given
in these application reports.

This information passes along time-
saving and money-saving ideas that can
solve all kinds of laboratory glassware
cleaning problems. A handy index lists
usage reports alphabetically, by both
type of laboratory and name of user. A
special report describes successful re-
sults of the Veterans Administration’s
official 90-day evaluation test and lists
some of the many U.S. Governmental
Agencies using CRC Labwashers.

You will profit by reading this valuable
new report. Send for this free booklet.
We'll include full descriptive literature
on our Labwasher models. A-03

c

mwe CHEMICAL RUBBER co.
18901 Cranwood Parkway
Cleveland, Ohio
Visit our booths 449, 450, 451, 452
at the Pittsburgh Convention
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Biomathematics

H. David Block, chairman; Simon
A. Levin, co-chairman; David Cardus,
vice chairman.

3-7 August. (Julia T. Apter, discus-
sion leader): W. H. Bossert, “Models
of evolution of polygenic characters”;
Hans Bremermann, “Optimization al-
gorithms for many variables. Applica-
tions to problems in dynamical systems
and pattern recognition”; Jacob Bro-
nowski, “The evolution of complexity™;
Dan Cohen (subject to be announced);
Jack Cowan, “Some aspects of the
modeling of single-unit and large-scale
neural activity by differential equa-
tions”; Lloyd Demetrius, “Multiplicative
processes”; Steve Farris, “A biological
interpretation of the Steiner problem
with rectilinear distance”; Heinz von
Foerster, “Epistemological problems of
‘intelligence,” natural or artificial”;
Stephen Grossberg, “Operant condition-
ing: hierarchies of cellular filters and
feedback”; Bela Julesz, ‘“Effects of
Fourier domain operations on stercop-
sis”; H. D. Landahl, “On coupling be-
tween oscillators which model biological
systems”; Jerome Lettvin (subject to be
announced); Christopher Longuet-Hig-
gins, ‘‘Associative memory models”;
Robert MacArthur, “What competition
minimizes”; John  Maynard-Smith,
“Problems in evolution theory”; Theo-
dosios Pavlidis, “Interacting biochemical
oscillators”; Robert Rosen, “On the in-
terpretation of dynamical models of bio-
logical processes”; Frank Rosenblatt,
“Mathematical models of memory
mechanisms”; Sol Rubinow, “Problems
in cell population kinetics”; Lee Segel,
“Collective motions of chemotactic
cells”; Norman Shapiro, “Simplicity in
biological models”; Lawrence Slobod-
kin, discussion leader; Arthur Winfree,
“The behavior of fungi and fruit flies:
geometrical approaches to temporal
organization”; Lewis Wolpert (subject
to be announced).

Holderness School

Research at High Pressure

George E. Duvall, chairman; Robert
W. Keyes, vice chairman.

15 June. Electronics and optics (R.
W. Keyes, chairman): J. Schirber, “Ef-
fects of compression on the Fermi
surface”; George Bloom, “Brillouin
scattering in shock compressed mate-
rials”; R. Graham and C. Julian, “Ef-
fects of elastic shock compression on
conductivity of Ge.” Equations of state
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l EXCEPT ABOUT
- VERY pH METERS THAT WON'T
SELDOM RAISE
MY: VOICE

WORK WHEN YOU
NEED THEM

AND ABOUT
ELECTRODES THAT
BUST WHEN YOU JusT
LOOK AT THEM

OR ABOUT ELECTRODES
THAT TAKE
TOO LONG TO GIVE
YOU AREADING ?

L A\J

THATS WHY | INSIST
ON BUYING ONLY
CORNING pH METERS
AND ELECTRODES

NOW
THE TECHNICIANS
CALL ME
" PUSSYCAT"

Don’t rant. Relax, with reliable
CORNING® pH Meters and
Electrodes. The meters are
stable and precise. The
electrodes are rugged and fast-
reacting. Your dealer

is fast-reacting, too.

Call him today.

CORNING

SCIENTIFIC INSTRUMENTS
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THE BEST IN
LASER TECHNOLOGY

NOW HADRON OFFERS HIGH-ENERGY
HIGH-BRIGHTNESS LASER SYSTEMS

High Brilliance System Distributed By HADRON

As the sole distributor in the United States of the
extensive and versatile laser product line of
Compagnie Générale D’Electricité of France, we
not only distribute these unique lasers but also
provide installation, maintenance, and application
services. All replacement parts are kept in stock

— no waiting for repair parts.

High-energy high-peak-power systems are
available that deliver pulses of infrared radiation
with an extremely high brilliance. These lasers
have been designed for various industrial and
research applications and especially for those
cases where a very brilliant luminance is required.
Among the many applications for these systems
are: lonization of Gases » Generation of Plasmas
Plasma Diagnostics » Generation of Harmonics »
Triggering and Generation of Reactions «
Rangefinding.

Some of the systems available through Hadron are:
High-Peak-Power Lasers = High-Repetition-Rate
Ruby and YAG Lasers  Gas Lasers — CO,, Ar,
He-Ne, Kr, Xe « Rangefinders and llluminators e
Holographic Systems « Laser Gyroscopes
Calorimeters and Other Laser Accessories.

For full information on these unique systems,

800 Shames Drive/Westbury, N. Y. 11590
516-334-4402

== e
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(E. Teller, chairman): M. Ross, “Theo-
ries of melting”’; E. B. Royce and R.
Grover, “Equation of state data from
shock compression”; C. W. F. T. Pis-
torius, “Regularities in solid-solid phase
transitions”; M. Nicol, “Raman spectros-
copy of high pressure phases of solids.”

16 June. Superconductivity (P. Sei-
den, chairman): J. Olsen, “General
review”’; J. W. Garland, “Microscopic
theory”; J. P. Franck, “Phonon spectra
and energy gap from tunneling”; R. J.
Higgins, “Fermi surface topology from
superconducting  pressure  measurc-
ments.” Calculations of mechanical
properties from first principles (Neil
Ashcroft, chairman): D. Liberman,
“Self-consistent field calculations of
equations of state for solids”; W. Rudge,
“First principles calculations of the
mechanical properties of solids under
pressure”; E. Kmetko, “*Calculations of
effects of pressurec on band structure
and Fermi surfaces. Correlation with
compressibility.”

17 June. Magnetic properties (C.
Tomizuka, chairman): Daniel Bloch,
“Pressure effects on magnetism of rare
earth elements”; T. M. Rice, “Pressure
effects on antiferromagnetism of chro-
mium”’; Akira Sawaoka, “Magnetic an-
isotropy”; L. C. Bartels, “Effects of
pressure on properties of itincrant ferro-
magnets.” Dielectric properties (G.
Samara, chairman): W. Daniels, “Di-
clectric properties of rare gas solids™;
Don Schuele, “Pressure dependence of
dielectric properties of alkaline earth
fluorides”; E. Whalley, “Dielectric
propertics of various forms of ice™;
G. Samara, “Pressure dependence of
dielectric propertics of ferroelectric
crystals.”

18 June. Mechanical properties
(George C. Kennedy, chairman): H.
Ll. D. Pugh, “Mechanical properties
under hydrostatic pressure”; R. W.
Rhode, “Mechanical response of solids
to shock wave compression”; S. Mitra,
“Pressurc dependence of optically active
phonons in crystals.” Metal-semiconduc-
tor transitions (T. M. Rice, chairman):
D. B. McWhan, “Mott transition in
doped V.0,”; D. Jerome, “Metal-semi-
conductor transitions in Yb metals™; W.
Paul, “Pressure-induced transitions in
vVoO..”

19 June. Experimental techniques and
recent results (W. Paul, chairman).

Crystal Growth

W. G. Pfann, co-chairman; Robert L.
Parker, co-chairman.
22 June. R. F. Sekerka, ‘“Phenomeno-
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logical theory of growth from the melt”;
S. Coriell, "Morphological stability of
ice crystals in aqueous solutions™; D.
Uhlmann, “Crystallization and melting
in glass-forming systems’™; H. Gatos,
“Crystal growth from the melt with
emphasis on aspects of the growth inter-
face.”

23 June. (K. A. Jackson, discussion
leader): A. A. Chernov, “Theory of
crystal growth from solutions and in
the presence of impurities”: J. Ver-
hoeven, ‘“Controlled solidification and
melting experiments in concentrated al-
loys™; W. A. Tiller, “Crystallization in-
terfaces—their energetics, kinetics and
topography.”

24 June. L. G. Van Uitert, *Growth
of crystals for magnetic and optical ap-
plications”; H. Reiss, “Mobilities of
nulcei and islands of outgrowth during
formation of hetcro-epitaxial films from
the vapor”; R. S. Wagner and R. J. H.
Voorhoeve, “Nucleation and growth of
cadmium from the vapor.”

25 June. J. J. Tietjen, “Vapor phase
growth of 3-5 compounds”; B. W.
Batterman, *“Assessment of crystal per-
fection”; R. E. Hanneman, “Diamonds,
meteorites and the moon.”

26 June. D. T. J. Hurle, “Convection
in the liquid, and its effects on solute
segregation”; W. R. Wilcox, “Macro-
scopic segregation phenomena.”

Biochemistry in Agriculture

Edward F. Rogers, chairman; Arthur
W. Galston, vice chairman.

29 June. G. M. Woodwell, “Toxic
substances and ecological cycles”: P. C.
Kearney, “Biodegradation of pesticides”;
D. G. Crosby, “Photodecomposition of
pesticides”; L. D. Owens, “Rhizobitoxin,
a naturally occurring model for the
design of herbicides.”

30 June. C. A. West, “Regulation of
kaurene biosynthesis”; R. H. Hageman,
“Nitrate reductase assays as a means
of selecting higher-yielding, high-protein
cultivars”; A. R. Cooke, “Uses of Ethrel
for inducing ethylene responses in
plants”; N. J. Leonard, “Cytokinins.”

[ July. F. Matsumura, “Studies on
the membrane ATPases in- relation to
the action mechanism of DDT”; C. F.
Wilkinson, “The mode of action of in-
secticide synergists”; G. Kaugars,
“Newer types of insecticidal structures’;
C. P. DiSanzo, “Principles governing
the control of plant-parasitic nematodes
with contact nematocides.”

2 July. N. E. Tolbert, “Plant micro-
bodies (peroxisomes and glyoxysomes)”;
I. Zelitch, “The relation of photorespira-
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try this for size
the llghtwe|ght
CTC JUNIOR
flexible,
compact

ana cOMpletely
reliable

model
22

Go ahead and try it

in your own lab.
Converts any container
into a constant
temperature bath.

The CTC JUNIOR has
a range of 0-100°C,
with a uniformity of
=0.25°C. For reliability
it's got solid state
circuitry and a brushless :
motor. And it displaces
a mere 60 ml. of water.

See the CTC JUNIOR at work -j
in your own lab. Call your Bronwill dealer — or

write directly to us — for a demonstration.

*Constant Temperature Circulator

BRONWILL SCIENTIFIC, INC.

® A leader in thermostatic instrumentation
Box 7824 — Rochester, New York 14606
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tion to net photosynthesis”; O. E. Nel-
son, “Opaque-2 maize.”

3 July. D. C. Torgeson, “New de-
velopments in fungicides”; K. Mara-
morosch, “Mycoplasma as causative
agents in plant diseases.”

Heart Muscle

John R. Blinks, chairman.

3 August. (A. F. Huxley, chairman) :
Models of muscular contraction. (B. R.
Jewell, chairman): Mechanics of cardiac
and skeletal muscle.

4 August. (H. Reuter, chairman):
Activating currents in cardiac and

- skeletal muscle. (G. A. Langer, chair-

man):; Jon fluxes across membranes.

5 August. (D. Noble, chairman):
Passive electrical properties of heart
muscle. (G. Moe, chairman): Mecha-
nism of arrhythmias.

6 August. (D. R. Wilkie, chairman):
Energetics of contraction in cardiac
and skeletal muscle. (H. Morgan, chair-
man): Metabolic control in cardiac and
skeletal muscle.

7 August. (A. Katz, chairman) : Con-
tractile proteins.

Particle-Solid Interactions

Sheldon Datz, chairman; Walter L.
Brown, vice chairman.

10 August. (Hans Schigtt, discussion
leader) : J. M. Poate, “Energy loss phe-
nomena”; R. H. Ritchie, “Plasmons.”
(Peter Sigmund, discussion leader):
Felix T. Smith, “Interatomic potentials
and scattering.”

11 August. (W. M. Gibson, discus-
sion leader): Mark T. Robinson,
“Channeling mechanisms and ion tra-
jectories.” (Q. Kessell, discussion
leader): Arnold Russek, “Inelastic
atomic collisions.”

12 August. (E. Merzbacher, discus-
sion leader): J. Kahn and J. Cairns,
“Jon-induced x-ray emission.” (R. S.
Nelson, discussion leader): Hans O.
Lutz, “Impact parameter dependence
of x-ray emission”; Nicole Colombie,
“Kinetic secondary electron ejection.”

13 August. M. Kaminsky, “States of
ions in solids”; C. D. Moak, “Charge-
state spectroscopy.” (M. W. Thompson,
discussion leader): P. K. Rol and W.
van der Weg, “Atom surface collisions”;
E. Bggh, “Rutherford scattering in the
surface region.”

14 August. (James W. Mayer, discus-
sion leader): L. Feldman, “Ion crystal-
lography.”

'SCIENCE, VOL. 167



ACID DIGESTION BOMB

The acid charge is held in a 25 ml.
thick walled Teflon* cup within a
sturdy metal bomb. The cup can be
removed for convenient ‘sample
recovery and easy washing. No
wrenches or clamps are needed to
produce a tight seal.

*duPont TFE flurocarbon resin

Write for Data Sheet 4745

New from

PARR

Provides a rapid and safe
method for dissolving
glass, silicates, nitrides,
rocks and other refrac-
tory materials in HF,
HC1 and other strong
mineral acids at tem-
peratures to 150° C. and
pressures to 1200 psig.
Acids do not attack this
bomb and complete re-
covery is assured, includ-
ing any trace elements,

NW

Cross-Section Diagram

PARR INSTRUMENT COMPANY

211 Fifty-Third St.

Moline, lllinois 61265
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7IME . STERILITY INDICATORS
[ & AUTOCLAVE TAPES

after autoclaving

Unique TSI® (Time Sterile Indicator) Tapes and-Labels
are chemically impregnated to produce the words
“STERILE” when exposed to the proper levels of heat.
A complete line of TSI tapes and labels are available for
use in standard and high vacuum autoclaves as well as
high temperature ovens. Also
available are Time Thermal Tapes
for use in temperature ranges of
—196°C to +550°F. All tapes are
pressure-sensitive, stick quickly
and remove cleanly. Economical
| Time TSI tapes and labels in-
crease Lab efficiency.

FREE BROCHURE!

Write for samples, illustrated bro-
chu{e, and the name of a dealer near
you!

PROFESSIONAL TAPE COMPANY, INC.
365 EAST BURLINGTON ROAD, RIVERSIDE, ILLINOIS 60546
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Hyland

Immuno

logy

Products

Hyland announces availability of two new antihuman
serums ... IgD (§-chain specific) and IgE (s-chain spe-

cific) . .. both produced in goat.

Also available is an extensive line of antiserums, fluores-
cent-conjugated antiserums, IMMUNO-PLATE® immuno-
diffusion plates and test kits for identification and quanti-

tation of human serum proteins.

HYLAND

DIVISION TRAVENOL LABORATORIES, INC.

Costa Mesa, California 92626

Send Today «. s st

HYLAND, 3300 Hyland Avenue, Costa Mesa, Calif. 92626
Please send me your IMMUNOLOGICAL REAGENTS Catalog

Name

Organization

Street

PLEASE STOP BY OUR BOOTH (A106, 107, 108) AT FEDERATION MEETING
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Neon. We have it for you pure and
ultra pure. In a variety of pres-
sures and containers.

For this year’s catalog, write:
Rare and Specialty Gases Dept.,
Airco Industrial Gases. 575 Moun-
tain Avenue, Murray Hill, N.J.
07974.

AIRGU

Industrial Gases

Metals and Metal Binding in Biology

Paul Saltman, chairman; Richard H.
Holm, vice chairman.

17 August. Alkali ions in biological
systems (M. Eigen, discussion leader):
J. H. Prestgaard, “Cation specificity of
nonactin”; B. Pressman, “The valenomy-
cin effect”; G. Eisenman, “Alkali ion
transport in lipid bilayers”; H. A. Lardy,
“Active ion transport.”

18 August. Non-heme iron: 1. Gun-
salus, “Biochemistry of non-heme iron
proteins”; W. Orme-Johnson and M.
Poe, “Structure of non-heme iron pro-
teins”; R. Holm, “Iron sulfur chemis-
try”; P. Saltman, “Biochemistry of iron
storage and transport”; H. Gray, “Iron
oxide chemistry.”

19 August. Oxygen binding and ox-
idation: J. Ibers, “Structure of metal-
oxygen models”; L. Hoard, “Oxygen
stero chemical constraints provided by
porphrin skeletons”; R. Shulman, “NMR
of heme proteins”; T. Vanngard, “EPR
studies of metalo-oxidases”; I. Frido-
vich, “Oxygen radicals, oxygen toxicity
and superoxide desmutase.”

20 August. Nitrogen binding and fixa-
tion: J. Chatt and E. van Tamelen,
“Abiological nitrogen fixation”; L. E.
Mortensen, R. Hardy and R. C. Burns,
“Biochemistry of nitrogenase: charac-
terization, reactions and mechanisms.”
All speakers, “Abiological-biological re-
lationships.”

21 August. Open for discussion—
presentation of related papers.

Cyclic AMP

G. Alan Robison, co-chairman; Earl
W. Sutherland, co-chairman; Charles G.
Smith, vice chairman.

24 August. (E. W. Sutherland, dis-
cussion leader): N. D. Goldberg and
A. L. Steiner, “Newer methods of as-
say.” (G. I. Drummond, discussion
leader): D. A. Walsh and P. Green-
gard, “Mechanism of action of cyclic
AMP.”

25 August. (S. P. Colowick, discus-
sion leader): R. L. Perlman and G.
Zubay, “Catabolite repression.” (H. C.
Pitot, discussion leader): W. D. Wicks
and T. A. Langan, “Protein synthesis
and histone phosphorylation.”

26 August. (G. A. Robison, discus-
sion leader): O. M. Rosen and S. L.
Pohl, “Receptors and adenyl cyclase.”
(G. W. Liddle, discussion leader): A.
E. Broadus and L. R. Chase, “Clinical
endocrinology.” (C. R. Park, discussion
leader): F. Murad and H. M. Good-

For the
basic tools
of liquid
transport...

b Over 66 models, offering
constant, linear flow from

i standard syringes mounted in
4 single or multiple channels.
Flow rates from 0.00075 ml. /hour
to 720 ml./min. Accuracies to *0.5%.

TUBING PUMPS

Multi-channel, contamination-
free pumping in closed sys-
tems. Reversible flows from
.0126 ml./hour to 2.28 liters/
min. Nine different models.
Accuracies to ==0.5%.

PISTON PUMPS

Precise flow rates from 0.01 to
0.999 ml./stroke on intermittent
or timed bases. Single and multi-
channel models and complete
systems available.

EXTERNAL SPEED CONTROL

In addition to manual control of pumping
speed, we also offer instrumentation for
automated and remote operation. A low
frequency signal generator or analog
computer can be used to vary pumping
speed via our pump speed modulator.
Complete servo systems are available
for maintenance of liquid system param-
eters. Addition or sampling of precise
aliquots can be remotely controlled on
timed or intermittent bases.

Send today for your free catalog of all
Harvard laboratory volume liquid pumps.

BIHARVARD
APPARATUS

Dept. E-25, P.O. Box 24
Millis, Mass. 02054
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SEPARATING

PAPER

The world’s first, fast-acting,
disposable separatory funnel

Whatman No. 1 PS is a water repellent
paper that acts as a phase separator
in place of conventional

separatory funnels... separates
aqueous solutions from

water immiscible solutions,

quickly and conveniently.

Because it's hydrophobic, No. 1 PS
retains the aqueous layer

while allowing the

organic layer to go through...

filters out any solid that

may be present at the time

of filtration .. .. and, because

it's paper, it's disposable.

No. 1 PS makes prior separation of
the phases in a separatory funnel
completely unnecessary...saves
considerable time and effort in
solvent extraction, It gives a complete
and rapid quantitative separation
of the two liquid phases.

There is no loss of materials as
with ordinary separatory funnels.
Can be used with organic solvents
that are lighter or heavier

than water,

For further information, send for our
free Phase Separating Paper Leaflet.

reeve angel
H. Reeve Angel & Co., Inc.—Sole Distributor in North America
9 Bridewell Place, Clifton, New Jersey 07014

H. Reeve Angel & Co., Ltd.—Sole Selling Agents
14 New Bridge Street, London E.C. 4

® WHATMAN is the registered trademark of W & R Balston Ltd., Maidstone, Kent, England
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Dr. Alexander M. Cruickshank, Dir.
Gordon Research Conferences
University of Rhode Island
Kingston, Rhode Island 02881
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GORDON RESEARCH
CONFERENCES, 1970

Dr. Alexander M. Cruickshank, Director
Pastore Chemical Laboratory

University of Rhode Island

Kingston, Rhode Island 02881

Qualified scientists are invited to submit ap-
plications for attendance at the Gordon Research

Conferences.

Application forms may be obtained by re-

turning the attached post card.

An Invitation to

Join the AAAS

Since 1848 the American Association for the
Advancement of Science has been a professional
bond linking scientists in all fields and an instru-
ment for securing the benefits of science for
human welfare. Virtually all scientific leaders
and most other scientists in this country have
been members of the AAAS over the past 122
years.

Scientists in other countries as well as scien-
tists in the United States are cordially invited to
join and to receive weekly copies of SCIENCE.
Use the membership card on this page. If you
are already a member, use it to suggest others
who would appreciate receiving an invitation
to join AAAS. Annual dues of $12.00 include
weekly copies of SCIENCE and other member-
ship benefits.

AAAS also sponsors the Gordon Research
Conferences, informal week-long seminars that
bring together active research workers from
laboratories in the U.S. and abroad for consider-
ation of new directions in chemical research.



man, “Factors influencing the formation
and action of cyclic AMP.”

27 August. (R. W. Butcher, discus-
sion leader) : M. Schramm and H. Wells,
“The release of large and small mole-
cules.” (T. W. Rall, discussion leader) :
T. M. Konijn and J. W. Dobbs, “Some
other effects of cyclic AMP.”

28 August. (C. G. Smith, discussion
leader): J. G. Hardman and R. Paoletti,
“Derivatives and other cyclic nucleo-
tides.”

Geochemistry

Wilson L. Orr, co-chairman; Gordon
W. Hodgson, co-chairman.

31 August. Geochemistry of porphy-
rins and biochemical fossils (J. Sugi-
hara, session chairman): A. Treibs,
“Work of Hans Fischer, fundament of
our knowledge on porphyrins in nature”;
E. W. Baker, “Fossil porphyrins and
chlorins in deep ocean sediments”; M.
Blumer, “Structure and geochemical sig-
nificance of high molecular weight por-
phyrins”; A. Corwin, E. Baker, E.
Klesper and E. Danielly, “A crystalline
petroporphyrin from Wilmington crude
oil”; T. C. Hoering, “Optically active
steranes in a Miocene petroleum and
in an Eocene shale”; W. K. Seifert,
E. J. Gallegos and R. M. Teeter, “Iden-
tification of steranoid and diterpenoid
crude oil carboxylic acids by deuterim
labeling”; F. M. Swain, “Carbohydrates
in Mesozoic and Cenozoic plant fossils.”

1 September. Chemical fossilization
and mineralization (R. M. Mitterer, ses-
sion chairman): R. M. Mitterer,
“Amino acid composition of organic
matter in biogenic and non-biogenic
carbonates”; P. E. Hare, “Amino acid
reactions in deep-sea sediments”; R. A.
Berner, “Mineralization as a result of
organic matter decomposition”; E. W.
Biederman, Jr., “Growth of pyrite in
organic rich sedimentary environments.”
Natural gases (session chairman to be
announced) : R. Kranz, “Organic mat-
ter in the gas and liquid inclusions of
uranium bearing minerals and their
radioactive disequilibrium”; M. Duel
and A. G. Kim, “Gases produced by
microbial action during early coalifica-
tion”; R. D. Mclver, “Natural gas.”

2 September. Sedimentary organic
matter (R. F. Scalan, session chair-
man): J. M. Hunt, “Organic geochem-
istry of Black Sea sediment”; J. A.
Calder, “Organic geochemistry of marsh
environments”; M. A. Rashid, “Humic
acids of different sources and clay-
organic interactions”; H. W. Scharpen-
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Measuring
ow light
evels

...requires extremely low
dark currents coupled with
maximum useful sensitivity
The EMI 6256, a 13-stage
venetian blind 2” photomul
tiplier tube has the essential
characteristics that are nec-
essary for low light level ap-
plications. The unique 10mm
cathode-DI geometry, togeth-
er with the ultra-stable EMI
venetian blind design, has re-
sulted in its widely success-
ful use in astronomy, biology
and spectrophotometry. The EMI 6256B has
a quartz window and the S-11 cathode (S-13)
which has a peak quantum efficiency of
17% at 4,200 A. The EMI type 62565 has
5 to 10 times lower dark current than the
6256B, and should be used when system per-
formance is dark current limited. This type
is also available for visible light applications
as 9502B/9502S, or with 11 dynodes as
6094B/6094S. Many other EMI photomulti-
plier tubes are available for special applica-
tions from stock in sizes from 1” to 12",
EMI photomultiplier tubes are available
through qualified engineering representa-
tives located in major marketing areas
throughout the United States. A request on
your company letterhead will bring you the
name of your nearest representative as well
as a copy of our latest catalog.

GENCOM DIVISION
varian/EMI

80 EXPRESS STREET, PLAINVIEW, N. Y. 11803
TELEPHONE: (516) 433.5900
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seel, “The role of various cations and
nitrogeneous substances as bridge links
in clay-organic interactions.” I. Hav-
enaar, “Geochemical data on organic
matter in Recent sediments off the
southwest African coast.” Isotope geo-
chemistry (J. M. Hunt, session chair-
man): W. D. Redfield, “Distribution
of stable carbon isotopes in micro-
bial lipids”; A. Nissenbaum, “Carbon
isotopes as tracers of source of organic
matter in Recent sediments’; S. R.
Silverman, “Carbon isotope geochemis-
try of petroleum.”

3 September. Organic processes in
the sub-surface (A. Hood, session chair-
man) : B. P. Tissot, “Effects of tempera-
ture and pressure in organic processes
in lower Toarcien shales of the Paris
basin”; F. T. C. Ting, “Alteration of
organic matter and its bearing on the
thermal history of sediments”; J. C.
Winters and J. A. Williams, “Microbial
alteration of crude oil in the reservoir.”
Geochemistry of petroleum (E. E. Bray,
session chairman): J. A. Williams and
J. A. Momper, “Effects of crude oil alter-
ation on correlation properties”; E. G.
Baker, “Liquid crystal micelles for the
migration of hydrocarbons in water.”

4 September. Lunar samples in gen-
eral papers (K. A. Kvenvolden, session
chairman): B. Nagy, “Analysis of lunar
rock samples”; G. W. Hodgson, “Por-
phyrins in lunar rock samples”; S.
Chang, K. A. Kvenvolden, I. R. Kap-
lan and C. Ponnamperuma, “Molecu-
lar composition and abundances of car-
bon compounds in lunar samples”; J. D.
Brooks and co-workers (subject to be
announced); G. Eglington and co-work-
ers (subject to be announced); P. H.
Given and D. J. Cassagrande, “Amino
acids in the plants and peats of the
Florida Everglades.”

Providence Heights College
Plasma Physics

John Dawson, chairman; A. Trivel-
piece, vice chairman.

15 June. Methods and technology for
generating high-current relativistic elec-
tron beams (B. D. Fried, chairman):
J. C. Martin, “Technology of high volt-
age systems used in the generation of
high-current relativistic beams”; S. V.
Nablo, “Technology of diodes used in
the generation of high-current relativis-
tic beams.” High-current relativistic
beam diodes (W. B. Lewis, chairman):
H. R. Jory, “Numerical studies of equi-
librium conditions for high-current rela-

NP

—

“Shining
intelligence”

illuminates the new book
by one of our most distin-
guished anthropologists,
says the New York Times.
“We may resist Dr. Mead's
quiet and commonsensical
notion that the pace of
change has so accelerated
that traditional forms of
culturally incorporating it
are insufficient. We resist
at our peril.”

CULTURE AND
COMMITMENT

A Study of the
Generation Gap

MARGARET
MEAD

$5.00

NATURAL
HISTORY
PR ESS a division of Doubleday

& Company, Inc., publishers for The
American Museum of Natural History.

“oacred, profane,
romantic,

practical, penniless, prodi-
gal, indefatigably zealous
... thisis the manwho
emerges in AUDUBON, BY
HIMSELF . . . Audubon was
bewitched and we are
wondrously fortunate for
his thralldom. We are
fortunate, too, for Miss
Ford’s scrupulous presen-
tation of his ‘self-portrait’
...ltserveswellasan
autobiography.”—Wash-
ington Post Book World

AUDUBON,
BY HIMSELF

A Profile of John
James Audubon, from
Writings. Edited by
Alice Ford

llustrated, $8.95
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tivistic diodes”; R. Z. Sagdeev (subject
to be announced); L. C. Hebel (subject
to be announced).

16 June. High-current relativistic
beam transport (W. H. Bennett, chair-
man): G. Yonas, “High-current rela-
tivistic beam transport and ion accelera-
tion results”; D. Hammer, “Propagation
of high-current relativistic beams
theory”; Ya. B. Fainberg (subject to be
announced). Collective effect accelera-
tion schemes (M. Reiser, chairman):
J. D. Lawson, “Review and theory of
collective effect acceleration mecha-
nisms”; B. Eastlund, “Cerenkov drag
acceleration of ions by high-current
relativistic beams”; M. Rabinovich (sub-
ject to be announced).

17 June. Electron ring accelerators
(W. Perkins, chairman): D. Keefe,
“Electron ring accelerators”; A. Schlu-
ter (subject to be announced); L. I
Rudakov (subject to be announced).
ASTRON (G. Budker, chairman): N.
C. Christofilos, “Recent progress on
ASTRON”; R. J. Briggs, “Negative
mass instabilities”; M. Rensink, “Equi-
librium and stability.”

18 June. Un-neutralized plasmas (R.
M. Kulsrud, chairman): R. C. David-
son, “Equilibrium and stability of
un-neutralized magnetically confined
plasma”; R. Levy, “HIPAC-theory and
experiment”; R. Sudan (subject to be
announced). FElectron cyclotron reso-
nance plasmas (A. Bers, chairman): R.
Dandl, “FElectron cyclotron resonance
plasma experiments”; T, Consoli (sub-
ject to be announced); A. Kuckes,
“Cyclotron heating theory.”

19 June. Review of promising theo-
retical and experimental problems (8. J.
Buchsbaum, chairman): N. Rostoker,
“Theory”; A. C. Kolb, “Experiment.”

Immunochemistry and
Immunobiology

Ray D. Owen, chairman; Herman N.
Eisen, vice chairman.

22 June. (R. Owen, chairman): B.
A. D. Stocker, “Chemistry and genetics
of bacterial polysaccharides”; V. Gins-
burg, “Cell surface sugars as determiners
of specificity.” (J. Preer, chairman): I
Finger, “Biochemical immunogenetics
of ciliates.”

23 June. (S. Hakomori, chairman):
S. J. Singer, “The cell membrane”; V.
Defendi, “Modification of cell surface
specificities by viruses.” (R. Prehn,
chairman): K. Hellstrom, “Tumor im-
munity.” ,

24 June. (J. Stimpfling, chairman):
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separation, higher resolution than chro-
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Lab Staff
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The Shandon Elliott 23-station automatic slide staining machine gives you
high reproducibility and uniform quality in preparing Pap stains, blood
films, bone marrow spreads and tissue sections. Skilled technicians are
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This slide stainer—holding up to 60 slides—is actually three machines
in one: two separate machines operating simultaneously on different cycles,
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or as one machine operating on all 23 staining positions.

Also available: 8-station model, 12-station model,
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D. Shreffler, “Immunogenetics of the
H-2 region of the mouse”; L. Herzen-
berg, “The H-2 region and the immune
response.” (R. Weiser, chairman): A.
Nisonoff, “Cytochrome immunochem-
istry.”

25 June. (H. Winn, chairman): D.
B. Amos, “Genetics of human histo-
compatibility antigens”; S. Nathenson,
“Chemistry of histocompatibility anti-
gens.” (A. Bearn, chairman): B. Blum-
berg, “The Australia antigen and serum
protein polymorphism.”

26 June. (H. Eisen, chairman): L
Hood, “Immunoglobulins and the im-
mune response.”

Chemistry and Physics of Isotopes

V. J. Shiner, Jr., chairman; F. S.
Rowland, vice chairman.

29 June. Isotope abundances in lunar
samples, Apollo 11 and 12 (R. N. Clay-
ton, chairman): (speakers to be an-
nounced), “Stable isotopes of H, C, N,
O, S and Si.” Chemical activation stud-
ies (D. W. Setser, chairman) : H. Heydt-
mann, “Isotope effects in chemical acti-
vation studies”; P. S. T. Lee, “Tritium
and C* tracer studies of methylene
reactions with deuteromethyl halides.”

30 June. Organic chemistry (R. L.
Schowen, chairman): B. L. Murr,
“Deuterium effects on the reactions of
carbonium jon pairs.” Session for short
contributed papers on research in prog-
ress (J. G. Jewett, chairman).

1 July. Lunar samples (continued)
(R. N. Clayton, chairman): (speakers
to be announced), “Radioactive isotopes,
noble gases, cosmic radiation and solar
wind effects.” Hot atom processes (B.
S. Rabinovitch, chairman): R. N. Por-
ter, “Recent developments in the theory
of hot atom processes”; C. C. Chou,
“Isotope effects in hot atom reactions
of tritium.”

2 July. Organic chemistry (T. W.
Koenig, chairman) : J. E. Baldwin, “Iso-
tope effects in cycloaddition reactions”;
W. H. Saunders, Jr., “Isotope effects in
SYN elimination reactions.” Models in
the calculation of isotope effects (M.
Wolfsberg, chairman): J. Bigeleisen,
“Introduction”; A. Kuppermann, “The
hydrogen atom plus hydrogen molecule
exchange reactions—exact calculations,
approximate models and isotope effects.”

3 July. (M. Wolfsberg, chairman):
P. Yankwich, “Modeling the transition
state”; M. J. Stern, “Isotope effects as
indicators of quantum mechanical tun-
nelling—predictions from model calcu-
lations.”

SCIENCE, VOL. 167



High-Temperature Chemistry

Robert J. Thorn, chairman; K. Doug-
las Carlson, vice chairman.

Order-Disorder and Meanings of
High-Temperature Chemistry

6 July. Order-disorder in nonstoichio-
metric compounds (L. Eyring, session
chairman): J. W. Cahn, discussion
leader. .

7 July. Ordered clusters in liquids
(alloys) (G. R. B. Elliott, session chair-
man): G. Borelius, L. S. Darken, dis-
cussion leaders. Correlation of entropic
and enthalpic effects. Scaling laws (J.
Norman, session chairman): P. Win-
chell, H. T. Davis, discussion leaders.

8 July. Transport and reactions in
solids (J. B. Wagner, Jr., session chair-
man): R. E. Hanneman, H. Schmalz-
ried, D. A. Stevenson, discussion leaders.

9 July. Gas-solid interactions, vapor-
ization and sublimation (P. G. Wahl-
beck, session chairman): F. O. Good-
man, J. T. Yates, Jr., discussion leaders.
Directions in science and technology in
high-temperature chemistry (P. W.
Gilles, session chairman): H. Burte, A.
V. Grosse, discussion leaders.

10 July. Syntheses (J. L. Margrave,
session chairman): P. L. Tims, L.
Andrews, discussion leaders.

Molecular Pathology

Henry C. Pitot, chairman; Russell
Ross, vice chairman.

The Biochemical Bases
of Genetic Disease

13 July. X-linked disease (Henry C.
Pitot, chairman): Robert DeMars; J.
Edwin Seegmiller, “X-linked uric-acid-
- urias.” Disorders of nucleic acid metabo-
lism (Robert DeMars, chairman) : James
Regan.

/4 July. Ganglioside and phospholipid
storage diseases (J. Edwin Seegmiller,
chairman): Roscoe Brady, John S.
O’Brien. The mucopolysaccharidoses
and cystic fibrosis (Roscoe Brady, chair-
man): Albert Dorfman, B. S. Danes.

15 July. The glycogenoses (James
Regan, chairman): D. H. Brown, H.
G. Hers. Galactosemia, diabetes and
other genetic disorders of carbohydrate
metabolism (H. G. Hers, chairman):
David Hsia, George Cahill.

16 July. Disorders of amino acid and
heme metabolism (David Hsia, chair-
man}: Donald Tschudy, S. Harvey
Mudd. (Donald Tschudy, chairman):
Harry Waisman, Joseph Dancis.
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17 July. The hemoglobinopathies
(Harry Waisman, chairman): H. Leh-
man, Paul Marks.

Chemistry and Biology of Pyrrole
Compounds

Lawrence Bogorad, chairman; Lyonel
G. Israels, vice chairman.

20 July. Porphyrin and metallopor-
phyrin chemistry and photochemistry:
D. H. Dolphin, J. J. Katz, D. Mauzerall,
A. A. Krasnovskii. Biosynthetic and
control mechanisms in pyrrole and por-
phyrin metabolism. §-Aminolevulinic
acid and porphobilinogen: B. Burnham,
A. Gajdos, S. Granick, P. Jordan, A.
Kappas.

21 July. §-Aminolevulinic acid and
porphobilinogen (continued): G. Kiku-
chi, J. Lascelles, G. S. Marks, A. Neu-
berger, S. van Heyningen, H. von
Kowsky, -D. Tschudy. Uroporphyrino-
gens: L. Bogorad, B. Frydman, M.
Grinstein, E. Y. Levin.

22 July. Protoporphyrin and hemes:
Y. Yoneyama, O. T. G. Jones, R. Labbe,
A. G. Redeker. Chlorophylls: S. Aronoff,
M. Gassman, S. Holt, A. H. Jackson,
A. A. Shlyk.

23, 24 July. Bile pigments: I. Arias,
N. Berlin, D. Drabkin, L. Israels, R.
Lester, H. S. Marver, W. Rudiger, S.
Schwartz, H. W. Siegelman, R. Troxler,
P. White.

Dynamics of Quantum Solids and
Fluids

W. Kohn, co-chairman; P. A. Wolff,
co-chairman. ’

Major Problems in Solid State Physics

27 July. Phenomenology of materials:
B. T. Matthias, “Superconductivity and
the periodic system”; J. Phillips, “Ionic-
ity of the chemical bond in crystals”; D.

~Adler, “Electrical and optical properties

of transition metal compounds”;
(speaker to be announced), “Quantum
electronic materials.”

28 July. Disordered systems: Nevill
Mott, “Impurity conduction in crystals
and glasses”; J. Stuke, “Electronic
properties of amorphous semiconduc-
tors—experiments”; David Turnbull,
“Structure and thermal properties of
amorphous solids”; Morrell Cohen,
“Electronic structure in amorphous
semiconductors—theory”’; Hans Stocker,
“Mechanism of threshold switching in
semiconducting glasses—theory and ex-
periment.”

29 July. Surfaces: R. Gomer, “Ad-

plenum

UBLISHING CORPORATION

BIOCHEMISTRY OF
ANTIBODIES

By R. S. Nezlin, Institute of Molec-
vlar Biology, Academy of Sciences of
the USSR, Moscow

Translation edited by Fred Karush, De-
partment of Microbiology, School of
Medicine, University of Pennsylvania,
Philadelphia

Provides a detailed and critical treat-
ment of the interactions, structure, phys-
ical and chemical properties, and bio-
synthesis of antibodies. The analy-
sis is carried out at the molecular level
with an explicit effort to formulate the
important unsolved problems and indi-
cate directions for further investigations.
Suitable as a reference or textbook for
graduate courses in molecular immu-
nology, this book will also be of value
to research workers in allied fields.
Translated from Russian,

370 PAGES APRIL 1970
SBN 306-30430-9

SURFACE
CHEMISTRY

OF BIOLOGICAL
SYSTEMS

Volume 7 in the series Advances in
Experimental Medicine and Biology*

$25.00

American Chemical
Surface Chemistry
New York City,

Proceedings of the
Society Symposium on
of Biological Systems,
September 1969

Edited by Martin Blank, Depart-
ment of Physiology, College of Physi-
cians and Surgeons, Columbia Univer-
sity, New York

Features contributions by leading scien-
tists on a variety of problems. Each
chapter includes an up-to-date survey,
highlighting those areas where there
has been considerable activity in the
last few years, and indicating directions
for future research. Covered are model
systems, the composition of the sur-
faces of natural systems, and various
aspects of transport across surfaces and
the factors that influence transport.

340 PAGES MARCH 1970 $12.50
SBN 306-39007-8

* Place your Continuation Order today
for books in this series. It will en-
sure the delivery of new volumes
immediatedy upon publication. You
will be billed later. This arrangement
is solely for your convenience, and
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sorption and the properties of clean
metal surfaces™; R. Schrieffer, “Theory
of chemisorption”; P. J. Estrup, “Sur-
face studies by low energy electron dif-
fraction”; C. G. B. Garrett, “Semicon-
ductor surfaces: science and related
technology.”

30 July. Matter under extreme condi-
tions: Y. R. Shen, “Highly nonlinear
optical phenomena”™; M. Ruderman,
“Superdense matter in astrophysics”; H.
Brooks, “Prospects for solid state
physics.”

317 July. Matter under extreme condi-

tions (continued): G. E. Duvall, “Con-

cepts and applications of shock waves™;
B. J. Alder, “Pressure induced transi-
tions.”

Nonlinear Optic Effects

C. K. N. Patel, chairman; Y. R. Chen,

co-vice chairman; R. W. Hellwarth, co-
vice chairman.

3-7 August. Far infrared nonlinear
optical effects; stimulated nonlinear ef-
fects including stimulated Rayleigh,
Brillouin, Raman and Polariton scatter-
ing; linear and nonlinear optical effects

with picosecond light pulses; propaga- |

tion of coherent optical radiation

through absorbing media. Discussion |

leaders and speakers: N. Bloembergen,

M. Duguay, H. Gibbs, J. A. Giord- |
maine, T. Greytak, R. W. Hellwarth, B. |

F. Levine, C. K. N. Patel, P. W.
Richards, Y. R. Shen, George Benedek,

R. G. Brewer, B. Stoicheff, E. B. |

Treacy, S. Yatsiv, K. Dransfeld, C. H.
R. Flytzanis.

Courses

Paleogeography, Mainz and Karlsruhe,
Germany, 3-21 August. The purpose of
this NATO Advanced Study Institute is to
bring together scientists interested in the
problems of paleogeography. Emphasis will
be on the integration of the various as-
pects of geology and geophysics and upon
the field excursion program in the Saar-
Nahe basin and the Rhine graben. Appli-
cations are invited from participants who
should have some knowledge of German.
Limited funds are available to assist with
travel expenses. Deadline for applications:
15 April. (Prof. A. E. M. Nairn, Geology
Department, Case Western Reserve Uni-
versity, Cleveland, Ohio 44106)

Powder Metallurgy for Engineers,
Madison, Wis.,, 27-31 July. The entire
field will be covered with emphasis on
the application of metallurgical and scien-
tific principles to the understanding and
commercial utilization of the process.
(David L. Atwood, University of Wiscon-
sin Engineering Extension, 432 North
Lake St., Madison 53706)
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ULTIMATE

The new Vickers M41 Photoplan is the ultimate...

the infinitely universal microscope/camera system.

With an M41 in your laboratory you could use any of these
techniques today:

Transmitted light—Bright field, fluorescence, phase
fluorescence, phase contrast, polarized light, Nomarski,
macro, double refracting interference.

Reflected light—Nomarski, bright field/dark field,
fluorescence, polarized light, micro-hardness, shearing
measurement, surface finish, macro.

The M41 has superior, critical photometric capabilities. 100%
of the image forming light can be directed to the monitoring
system. Integral options permit measurement of the whole
field, or discrete portions of 1/10, 1/100 and 1/500 of the
field of view. We want you to have the whole, truly amazing
story of this infinitely universal new system. Write for catalog
31-2340, now.

DISTRIBUTED IN U. 5. A. BY

BAUSCH & LOMB (§)

SCIENTIFIC INSTRUMENT DIVISION
77427 Bausch Street, Rochester, New York 14602
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Call on the new
ICN-Tracerlab—

one complete source
for radioactive
compounds, nuclides,
and services

The
price
is
right

The
purity
is
perfect

ICN now offers the combined capabil-
ities and technical knowledge of
Tracerlab and ICN. This provides you,
our customers, with broader technical
support due to an exchange of know- -
how by our chemists at both facilities.
Not only do you get more technical
support, but improved quality control,
and thereby a better value for the
price.

Test our improved communications
by placing your order at either facility.
Our range of services includes labeled
compounds, sources, accessories,
film badge services, plus many other
related product lines.

TRACERLAB

A Divisian of
International Chemical and Nuclear Corp.

Waltham, Massachusetts Irvine, California
(617) 894-6600 (800) 854-3288
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BOOKS RECEIVED

(Continued from page 1366)

Documentation, Wageningen, 1969. ii +
416 pp., illus. Paper, Dfl. 42.50.

Approximations with Special Emphasis
on Spline Functions. Proceedings of a
symposium, Madison, Wis., May 1969.
L. J. Schoenenberg, Ed. Academic Press,
New York, 1969. xii 4+ 492 pp., illus. $10.
Publication No. 23 of the Mathematics
Research Center, U.S. Army, University
of Wisconsin.

Artifact in Behavioral Research. Robert
Rosenthal and Ralph L. Rosnow, Eds.
Academic Press, New York, 1969. xvi -}
400 pp., illus. $7.50. Social Psychology
Series.

Atomic Medicine. Charles F. Behrens,
E. Richard King, and James W. J. Car-
pender. Williams and Wilkins, Baltimore,
ed. 5, 1969. xviii + 876 pp., illus. $28.50.

Autoradiography. Techniques and Ap-
plication. Renato Baserga and Daniel Mal-
amud. Harper and Row, New York, 1969.
xii + 284 pp., illus. $12.50. Modern Meth-
ods in Experimental Pathology, vol. 1.

Building Acoustics. B. F. Day, R. D.
Ford, and P. Lord, Eds. Elsevier, New
York, 1969. viii + 120 pp., illus. $4.50.

Causes of Delinquency. Travis Hirschi.
University of California Press, Berkeley,
1969. xii 4 310 pp. $8.95.

The Computer and Business Unity. Rob-
ert Hitchcock and Edgar Wille. Elsevier,
New York, 1969. viii 4+ 232 pp., illus.
$8.75.

Corneo-Plastic Surgery. Proceedings of
the second international conference, Lon-
don, July 1967. Incorporating the Pock-
lington Memorial Lecture (1967). P. V.
Rycroft, Ed. Pergamon, New York, 1969.
xl 4+ 628 pp., illus. $27.

Current Topics in Plant Science. James
E. Gunckel, Ed. Academic Press, New
York, 1969. xvi 4+ 464 pp., illus. $19.50.

Current Topics in Surgical Research.
Vol. 1, Second Annual Meeting of the
Association for Academic Surgery, St.
Louis, November 1968. George D. Zui-
dema and David B. Skinner, Eds. Aca-
demic Press, New York, 1969. xviii 4
518 pp., illus. $21.

Cyclitols and Phosphoinositides: Chem-
istry, Metabolism, and Function. A con-
ference, New York, September 1968.
Frank Eisenberg, Jr., Ed. New York Acad-
emy of Sciences, New York, 1969. Illus.
Paper, $18.50. Annals of the New York
Academy of Sciences, Vol. 165, Art. 2,
pp. 509-819.

Demography in Early America. Begin-
nings of the Statistical Mind, 1600-1800.
James H. Cassedy. Harvard University
Press, Cambridge, Mass., 1969. xvi + 358
pp. $8.50.

Distributions in Statistics: Discrete Dis-
tributions. Norman L. Johnson and Samuel
Kotz. Houghton Mifflin, Boston, 1969. xvi
4+ 336 pp. $12.50. Houghton Mifflin
Series in Statistics.

The Elements and Structure of the Phys-
ical Sciences. J. A. Ripley, Jr., and R. C.
Whitten. Wiley, New York, ed. 2, 1969.
xxii 4 698 pp., illus. $11.50.

Elements of Number Theory. Anthony
J. Pettofrezzo and Donald R. Byrkit. Pren-
tice-Hall, Englewood Cliffs, N.J., 1969.
xii 4 244 pp. $7.95.

Konrad Lorenz

STUDIES IN ANIMAL
AND HUMAN
BEHAVIOUR Volume 1

The first of two volumes of the
collected papers of perhaps the
foremost living authority on eth-
ology contains six of his most
significant articles on adaptive
behavior written during the years
1931-1942. Essential and fascinat-
ing reading for those whose spe-
cial interests include biology, so-
ciology, anthropology, and eth-
ology. $10.00

¢ HARVARD

* UNIVERSITY
PRESS

i, Cambridge,

Mass. 02138

photo: 1. Kacher
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Specific
PATHOGEN FREE RATS

Wistar & Fischer 344 strains

UNIFORM QUALITY
CAESAREAN-DERIVED
BARRIER-SUSTAINED

ALSO: GUINEA PIGS, MICE AND
GOLDEN SYRIAN HAMSTERS
Guaranteed. 24 hour delivery

SEND FOR BROCHURE

Don B Lab Animals

P. O. Box 25, Dept. S

Chatsworth, Calif. 91311

Pvl;one: (21 31), 8:2-1 195

estern subsidial

( ™) Militop Lab Animals, Inc.
P. O. Box 195, Dept. S
Scottdale, Pa. 15683
Phone: (412) 887-8480

SERVING SCIENCE SINCE 1928
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Look at all three!

(There’s one for you)

73.3° C to 4+120° C)

MR-20
(=30°C to 4+ 120° C)
Each of the
Relialab Lami-Flow Units
shown is...

..atemperature bath for use in bio-
logical and biochemical applications
(low and high range from —73.3° C to
+120° C with =0.03° C temperature
control stability).

..acirculator providing constant
temperature coolant to spectropho-
tometers, refractometers, etc.

.. an incubator with the addition of
optional air heater and fan for precision
incubation temperatures.

And they each offer solid state SCR
output and an “automatic reset”
proportional controller.

MR-7 Bench Top
(—30° C to + 120° C)

ﬂe/mlob

lnﬁgfllkﬂ INC. 7

1090 Sprlngﬁeld Rd., Union, N. J. 07083  (201) 686-7870
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THE KLETT FLUORIMETER

No. 2070

Designed for the rapid and accurate determination of
thiamin, riboflavin, and other substances which fluoresce
in solution. The sensitivity and stability are such that
it has been found particularly useful in determining very
small amounts of these substances.

KLETT SCIENTIFIC PRODUCTS

PHOTOELECTRIC COLORIMETERS ® BIO-COLORIMETERS
GLASS ABSORPTION CELLS ® COLORIMETER NEPHELOM-
ETERS » KLETT REAGENTS « COLONY MARKER AND TALLY

K / ef l‘ - Manufacturing Co., Inc.

179 EAST 87TH STREET, NEW YORK, N. Y.
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Our biology list
reads like a
science hall of fame

How come? Because we have texts that are vener-
able classics in their field. For example. Every bota-
nist in the nation (and Canada) can recite the out-
standing merits of Wilson/Loomis. Borror-Delong is
a password among entomologists. Characterized by
publication in depth and at all levels, HRW’s biol-
ogy list is something special. But we’re not resting
on our laurels. In 1970 we’re publishing the best
book ever written about biological conservation.
And, we're expanding the Modern Biology Series in
a modern new format. We've got them. Get them.
From us. HRW

STRUCTURAL CONCEPTS IN IMMUNOLOGY AND
IMMUNOCHEMISTRY
Elvin A. Kabat, Columbia University

1968 / 320 pages / $6.50 paper / $10.50 cloth Molecular
and Cellular Biology Series

ETHOLOGY: The Biology of Behavior

Irenaus Eibl-Eibesfeldt, Max Planck Institute of Behav-
joral Physiology, Seewiesen, Germany and the University of
Munich; translated by Erich Klinghammer, Purdue University
March 1970 / 544 pages / $10.00 (tent.)

PAPERS IN PLANT PHYSIOLOGY

William S. Hiliman, Brookhaven National Laboratory
May 1970 / 320 pages / $6.95 paper (tent.)
BIOLOGICAL CONSERVATION

David W. Ehrenfeld, Barnard College, Columbia University
April 1970 / 176 pages / $2.95 paper (tent.) Modern Biol-
ogy Series

ANIMAL STRUCTURE AND FUNCTION, Second Edition

Donald R. Griffin, The Rockefeller University, and Alvin
Novick, Yale University

January 1970 / 256 pages / $2.95 paper (tent.) Modern
Biology Series

BEHAVIOR

William G. Van der Kloot, New York University School of
Medicine

1968 / 160 pages / $2.95 paper Modern Biology Series
CELLS AND ORGANELLES

Alex B. Novikoff, Albert Einstein College of Medicine, Yeshiva
University, and Eric Holtzman, Columbia University

May 1970 / 320 pages / $3. 95 paper (tent.) Modern Biol-
ogy Series

For more detailed information, write to Mrs. Rhoda Villa-
nueva, copywriter, College Promotion,

Holt, Rinehart
and Winston, Inc.

[ 383 Madison Avenue, New York 10017
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CONSECUTIVE
I NUMBER LABELS

r/;mr |

for test tubes,
requisition forms,
containers, control lots.

Easy-to-use, Time® Consecutive Number Labels are
self-sticking — adhere to any surface in temperatures
ranging from —70°F. to 4250°F. Numbers can be re-
peated from 1 to 10 times on a choice of seven different
B o - color stocks. Available in handy
pre-cut tablet or clinically safe
bacteriostatic roll form. Supplied
with “No” prefix or your choice of
5 standard prefixes. Economical
consecutive number labels in-
crease lab efficiency.

FREE BROCHURE!

Write for samples, illustrated bro-
: : « chure, and the name of a dealer
: L # near you.
PROFESSIONAL TAPE COMPANY, INC.

365 EAST BURLINGTON ROAD, RIVERSIDE, ILLINOIS 60546
Circle No. 103 on Readers’ Service Card

INSIST ON

“THE ORIGINAL”
MINIATURE
MICRO-MANIPULATOR

MM-3 from "L‘:_Tl- FIGE |

Implants electrodes and other
devices with extreme accuracy &
reproducibility. Precise movements in
three directions without backlash.

Complete with metal rod assembly and
electrode carrier
With magnetic stand as illus-

b t 100 Smith Street
a ron Farmingdale, L.I., New York 11735

BeiEnTiric conrona  (516) 293-4898
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LIQUIDS, GASES OR SOLIDS
P IN SOLUTION
THROUGH FLEXIBLE TUBING
WITH FINGER PRESSURE OR KINETIC CLAMP
% =

FINGER PUMP

Wave-like motion of
steel fingers moves
material through
tubing. Capacities
.005 ml/min to

4.5 GPM.
Sigmamotor finger
pumps provide
the flexibility of
handling up to 4
tubes at a time. Tubing size can be varied for proportioning,
metering or mixing.

KINETIC CLAMP

Clamping pressure
moving in a circular
pattern forces
material through a
single tube. Kinetic
Clamp Pumps are
smaller and light
weight. Capacities -
1.5mi/day to i eIy
12 liters/hr. neausToaiRe SRy

LT THE SHATT ROTATES

NO CORROSION * NO CONTAMINATION
Both types of Pumps are available
in variable or fixed flow.

WRITE FOR CATALOG

SIGMAMOTOR, INC.
68 NORTH MAIN ST., MIDDLEPORT, N.Y. 14105
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REVCO ULTRA-LOW TEMPERATURE CABINETS
FOR RESEARCH, STORAGE, SEASONING, TESTING

REVCO ULT cabinets are in use in all leading medical
schools and universities, research centers and industrial
complexes. Precision accuracy control. low amperage
draw. Chest models from 1%z cu. ft. to 24 cu. ft. —
Uprights 10 cu. ft. Compact 24" refrigerators and
freezers also available. Let us recommend specific ULT
equipment for you. Write for FREE Fact File to:

REVCO, INC.

Scientific & Industrial Division

1100 Memorial Dr.

West Columbia, South Carolina 29169

REVCO
[ ucADes Uit Lo TepeRATURS i 1938

LEADER IN RA-LOW TEMPERATURE SINCE 1938
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Fish Physiology. W. S. Hoar and D. J.
Randall, Eds. Vol. 1, Excretion, Ionic
Regulation, and Metabolism. Academic
Press, New York, 1969. xiv 4+ 466 pp.,
illus. $23.

Flow through Porous Media. Roger
J. M. De Wiest, Ed. Academic Press, New
York, 1969. xiv 4+ 530 pp., illus. $22.50.

Hamlet’s Mill. An Essay on Myth and
the Frame of Time. Giorgio de Santillana
and Hertha von Dechend. Gambit, Boston,
1969. xxviii 4+ 510 pp., illus. $10.

Handbook of Transducers for Electronic
Measuring Systems. Harry N. Norton.
Prentice-Hall, Englewood Cliffs, N.J,,
1969. xvi 4+ 704 pp., illus. $26. Prentice-
Hall Series in Electronic Technology.

Health and the Developing World. John
Bryant. Cornell University Press, Ithaca,
N.Y., 1969. xxx 4+ 346 pp., illus. $10.

Historical Geology. Carl O. Dunbar and
Karl M. Waage. Wiley, New York, ed. 3,
1969. xiv 4+ 562 pp., illus. $10.95.

Human Ecology and Public Health.
Edwin D. Kilbourne and Wilson G. Smil-
lie, Eds. Macmillan, New York; Collier-
Macmillan, London, ed. 4, 1969. xiv --
466 pp., illus. $11.95.

The Insects. Structure and Function. R.
F. Chapman. Elsevier, New York, 1969.
xii 4 820 pp., illus. $13.75. :

An Introduction to Abstract Algebra.
Vol. 2. F. M. Hall. Cambridge University
Press, New York, 1969. xii 4+ 388 pp.,
illus. $9.50.

Introduction to the Theory of Random
Processes. I. I. Gikhman and A. V. Skor-
okhod. Translated from the Russian edi-
tion (Moscow, 1965) by Scripta Technica.
Saunders, Philadelphia, 1969. xvi + 516
pp. $17.50. Saunders Mathematics Books.

Kidney Disease Services, Facilities, and
Programs in the United States. Kidney
Disease Control Program, Regional Medi-
cal Programs Service, Arlington, Va,
1969 (available from the Superintendent
of Documents, Washington, D.C.). vi +
230 pp. Paper, $1.

The League of Grey-Eyed Women.
Julius Fast. Lippincott, Philadelphia, 1969.
224 pp. $5.95.

Magnetic Domains. R. S. Tebble. Meth-
uen, London, 1969 (U.S. distributor,
Barnes and Noble, New York). xii 4+ 100
pp. + plates. $4. Metheuen’s Monographs
on Physical Subjects.

Man, Climate and. Architecture. B. Gi-
voni. Elsevier, New York, 1969. xiv -+
368 pp., illus. $14. Elsevier Architectural
Science Series.

Man-Machine Simulation Models. Psy-
chological and Performance Interaction.
Arthur 1. Siegel and J. Jay Wolf. Wiley-
Interscience, New York, 1969. xiv 4 178
pp., illus. $9.95. Wiley Series in Human
Factors.

Man’s Discovery of His Past. A Source-
book of Original Articles. Robert F. Hei-
zer. Peek, Palo Alto, Calif., 1969. x +
294 pp., illus. Paper, $4.

Marine Animals. Partnerships and Other
Associations. R. V. Gotto. Illustrated by
Gloria Sidwell. Elsevier, New York, 1969.
96 pp. $4.25.

Nuclear Isospin. Proceedings of a con-
ference, Asilomar-Pacific Grove, Calif.,
March 1969. John D. Anderson, Stewart
D. Bloom, Joseph Cerny, and William W.
True, Eds. Academic Press, New York,
1969. xviii 4 854 pp., illus. $22.

6 MARCH 1970

shear magic!

VICKERS IMAGE-SHEARING MEASURING EYEPIECE gives you . .

Unegualled Accuracy—sensitivity as high as 0.04 x or 0.0000015" per
division . . . Unequalled Ease and Speed in measuring operations . . . the
ability to make precise comparative measurements without actually
measuring at all! Put a little magic into your microscope measurements
with the Vickers Image Shearing Measuring Eyepiece. Ask us for

full details
) ot e Er NS S8 e NS

u m
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THE STRUCTURE AND ACTION OF PROTEINS

RICHARD E. DICKERSON, California Institute of Technology, and IRVING GEIS,
Scientific lllustrator/Progresses from the basic chemical units that form the
polypeptide chain to the organization of protein molecules in biological systems.
Over 120 illustrations. Two-color format. 1969. 128 pp.; $9.95 cloth; $4.95 paper/
Stereo Supplement (1969. $6.50)/Full-Color 35mm Slides (Spring, 1970)

GENERAL PHYSIOLOGY A Molecular Approach
ROBERT M. DOWBEN, Brown University/Modern, up to date, and comprehensive.
1969. 704 pp.; $14.95
COMPARATIVE VERTEBRATE HISTOLOGY
DONALD |. PATT and GAIL R. PATT, Boston University/A comprehensive discus-
;i:&nggf the structure of vertebrate tissue. Over 400 illustrations. 1969. 438 pp.;
MODERN PERSPECTIVES IN BIOLOGY SERIES
Edited by HERSCHEL L. ROMAN, University of Washington, and EUGENE BELL,
Massachusetts Institute of Technology
MOLECULAR ORGANIZATION AND BIOLOGICAL FUNCTION
JOHN M. ALLEN, The University of Michigan/1967. 243 pp.; $5.95 paper
EPISOMES
ALLAN M. CAMPBELL, Stanford University/1969. 193 pp; $10.95 cloth; $5.95 paper
BIOSYNTHESIS OF SMALL MOLECULES
GEORGE N. COHEN, Centre National de la Recherche Scientifique, France/1967.
108 pp.; $5.95 paper
THE PRIMARY STRUCTURE OF PROTEINS
Principles and Practices for the Determination of Amino Acid Sequence
WALTER A. SCHROEDER, California Institute of Technology/1968. 210 pp.; $12.95
cloth; $6.95 paper
A HISTORY OF GENETICS
A. H. STURTEVANT, California Institute of Technology/1965. 165 pp.; $6.50
ENZYMIC CATALYSIS
JOHN WESTLEY, The University of Chicago/1969. 206 pp.; $11.95 cloth; $6.50
paper
THE GENETIC CODE

The Molecular Basis for Genetic Expression
CARL R. WOESE, University of lllinois/1967. 200 pp.; $5.95 paper

Harper & Row, Publishers, 49 E. 33d Street, New York 10016
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The Harvard
University
Program on
Technology
and Society,

under a long-term grant
from IBM, undertakes
inquiries in depth into the
effects of technological
change on the economy, on
public policies, and on the
character of society, as well
as into the reciprocal effects
of social progress on the
nature, dimensions, and
directions of scientific and
technological developments.

Among the publications of
the Program is the

Research
Review
Series,

offering periodic overviews
of selected topics in tech-
nology and social change.
The reviews issued to date
are:

IMPLICATIONS OF BIOMEDICAL
TECHNOLOGY. Irene Taviss and
Judith Kiovumaki. #1. 1968.
TECHNOLOGY AND WORK.
Irene Taviss and William Gerber.
#2.1969.

TECHNOLOGY AND VALUES.
Irene Taviss and Linda
Silverman. #3. 1969,

TECHNOLOGY AND THE
POLITY. Irene Taviss and Judith
Burbank. #4. 1969.

TECHNOLOGY AND THE CITY.
Irene Taviss and Judith Burbank.
#5.1970.

In paper covers. $2.00 each.

Standing orders are
invited for this series.
Distributed by

HARVARD
UNIVERSITY
PRESS

79 Garden Street,
Cambridge, Mass. 02138
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Olena Farm, US.A. An Agricultural
Success Story, V. A. Tiedjens. Exposition
Press, New York, 1969. 164 pp. 4+ plates.
$7.50. An Exposition-Banner Book.

Optical Rotary Dispersion of Proteins
and Other Macromolecules. B. Jirgensons.
Springer-Verlag, New York, 1969. xii 4
168 pp., illus. $12.70. Molecular Biology,
Biochemistry, and Biophysics, vol. 5.

Organic Charge-Transfer Complexes. R.
Foster. Academic Press, New York, 1969.
xii -4 472 pp., illus. $22.50. Organic
Chemistry, vol. 15.

The Original Australians. A. A. Abbie.
Elsevier, New York, 1969. 288 pp. +
plates. $9.

Our Blue Planet. The Story of the
Earth’s Evolution. Heinz Haber. Trans-
lated from the German edition (Stuttgart,
1965) by Ernst Stuhlinger. Scribner, New
York, 1969. viii 4 88 pp. $5.95.

The Phosphohydrolases: Their Biology,
Biochemistry and Clinical Enzymology. A
conference, New York, November 1968.
William H. Fishman, Ed. New York Acad-
emy of Sciences, New York, 1969. Illus.
Paper, $24.50. Annals of the New York
Academy of Sciences, Vol. 166, Art. 2,
pp. 365-819.

Photo-Elecironic Image Devices. Pro-
ceedings of a symposium, London, Sep-
tember 1968. J. D. McGee, D. McMullan,
E. Kahan, and B. L. Morgan, Eds. Aca-
demic Press, New York, 1969. xxiv -4
552 pp., illus. $21.50. Advances in Elec-
tronics and Electron Physics, vol. 28A.

The Photographic Action of Ionmizing
Radiations. In Dosimetry and Medical, In-
dustrial, Neutron, Auto- and Micro-
radiography. R. H. Herz. Wiley-Inter-
science, New York, 1969. xxii 4+ 634 pp.,
illus. $22.50. Wiley Series on Photographic
Science and Technology and the Graphic
Arts.

Physical Chemistry. Problems and Solu-
tions. Leonard C. Labowitz and John S.
Arents. Academic Press, New York, 1969.
xii 4+ 524 pp., illus. Paper, $7.50.

Physical Chemistry of Proteins and
Nucleic Acids in Mammals. George Kal-
dor. Saunders, Philadelphia, 1969. xii -+
226 pp., illus. $9. Physiological Chemistry,
vol. 2.

Physics of the Solid State. Commemo-
ration Volume to Professor S. Bhagavan-
tam. S. Balakrishna, M. Krishnamurthi,
and B. Ramachandra Rao, Eds. Academic
Press, New York, 1969. xxiv 4+ 542 pp.,
illus. $24.

Pigments in Patholegy. Moshe Wolman,
Ed. Academic Press, New York, 1969.
xviii 4+ 554 pp., illus. $29.50.

Statistical Computation. Proceedings of
a conference, Madison, Wis., April 1969.
Roy C. Milton and John A. Nelder, Eds.
Academic Press, New York, 1969. xiv +4-
466 pp., illus. $11.

Theories of Abstract Automata. Michael
A. Arbib, Prentice-Hall, Englewood Cliffs,
NJ., 1969. xviii 4+ 414 pp., illus. $14.95.
Prentice-Hall Series in Automatic Com-
putation.

Theory of Fish Population Dynamics as
the Biological Background for Rational
Exploitation and Management of Fishery
Resources. George V. Nikolskii. Trans-
lated from the Russian edition (Moscow,
1965) by J. E. S. Bradley. R. Jones, Ed.
Oliver and Boyd, Edinburgh, 1969. xvi +
324 pp., illus. £8, 10s.

“million,baby...

“one part fyer

million!”

Vacuum/Atmospheres Com-
pany specializes in standard
and custom controlled inert
atmosphere recirculating gas
purification systems for space
age R & D and production.
Atmosphere purity of one part
per million or less of O, and
H,O is maintained with op-
tional N, removal capability.
Vacuum/Atmospheres Com-
pany is recognized throughout
the world as a primary source
for ultra pure inert atmosphere
systems and is continuously ex-
ploring new avenues to advance
the present state-of-the-art.

write or call today for complete litera-
ture and specilications

VACUUM
ATMOSPHERES
COMPANY

W ALLEN-JONES ELECTRONICS
DIVISION OF WEMS, INC.

4652 W. ROSECRANS AVENUE
HAWTHORNE, CALIFORNIA 90250
PHONE (213) 644-0251
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