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Put either of these high-sensitivity 500 kHz
hp scopes on your bench and..
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R
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, .

130C 200 nv[cm sensitivity scope

Trace on 130C at left shows
how identical vertical and
horizontal amplifiers facilitate
display of component
characteristics. As shown

in adjacent trace, you get a
clear picture of low-level
signals with high 200 uv/cm
sensitivity, DC to 500 kHz.

GET PERFORI\IIANCE WHERE IT COUNTS

CHANNEL &

132A 100 uv/cm sensitivity dual beam scope
A powerful combination of 200 uv/cm sensitivity, 500 kHz band-
width, balanced input on all 16 ranges, and identical X & Y ampli-
fiers makes the hp 130C an ideal match for lab, production and
systems measurements. Its high sensitivity permits direct meas-
urement of low-level balanced signals without external amplifi-
cation. Amplifiers may also be used single-ended—either ac or
dc coupled. Other features include sweep expansion to X50 for
accurate measurement of waveform details.

Extreme dual-beam versatility of the 132A makes it clearly su-
perior for diverse electronic, scientific and bio-medical applica-
tions. Versatility is enhanced by Channel A & B amplifiers that
have 100 uv/cm sensitivity with high stability and a bandwidth of
150 kHz at 100 uv/cm, increasing to 500 kHz at 1 mv/cm and
above. Amplifiers reject common mode signals such as hum
pick-up by 20,000:1 for clear displays of low-level differential
signals. Amplifier outputs are provided for driving voltmeters,
tape recorders or other equipment.

Both scopes provide automatic triggering which produces a
baseline even in the absence of an input signal—provides stable
triggering when the signal is applied, and enhances fast, easy
set-up. Both have a beam finder, as well as an internal graticule
CRT for making accurate measurements from any viewing angle.
Both have characteristic hp reliability and have proved them-
selves in adverse environments. Prices: 130C, $695.00; 132A,
$1395.00.

Ask your hp Field Engineer for complete specifications, or write
to Hewlett-Packard, Palo Alto, California, 94304. Call (415) 326-
7000. In Europe: 54 Route des Acacias, Geneva.

Two completely independent
beams provide simultaneous
X-Y and time plots . . .

as shown on 132A at left.
Adjacent trace shows how
you can display a signal and
magnify any portion of it

on Channel B, using beam
intensification to show
location of fast sweep.

Accurate phase
measurements of small or
low level signals are possible
through the use of identical
amplifiers on both

channels. 100 uv/cm
amplifiers have less than

2° phase difference for *
signals to 50 kHz.

You get numerous dual X-Y
measurements using

S mv/cm 300 kHz horizontal
capability, plus two

500 kHz vertical amplifiers.

Make accurate time
comparisons of two signals
displayed at the same
sweep speed.
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Four new P’s in the Mettler pod:
some stay level, some weigh backwards,
even weigh conventionally

and some

P160,P2000, P5 and P6 - these are
the four new instruments we've
added to our widely-accepted series
of top-loading balances. They bring
improved precision/capacity rela-
tionships while offering special ad-
vantages for particular applications.

WEIGH UP, WEIGH DOWN ...

Perhaps the most unusual of the
new group is the P160. It has the
160 g capacity of our finest ana-
lytical balances and the milligram
precision of our best top-loader.

Its scale reads two ways. Oper-
ating conventionally, it tells you,
with milligram precision, just how
much weight you have on the pan.

A turn of a knob wipes out all
traces of conventionality - your
scale now tells you, in positive val-
ues and with milligram precision,
just how much weight the object
on the pan has lost. This reversible
scale is important in all work in-
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Digital or analog, up or down

volving weight loss studies such as
drying and evaporation experi-
ments and determination of resi-
dues. It makes possible, for the first
time, gravimetric titration, in which
titrant is dispensed directly by
weight instead of indirectly by vol-
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ume. We have done some home-
work on this subject.’

...BUT NEVER SIDEWAYS

Some of the new P balances have
the exclusive Mettler level-matic
feature. This automatically com-
pensates for slight changes in bal-
ance level which are due to work-

taring than other instruments in its
precision and. size class. It has 2-
kilo capacity with precision of
+0.05 g and readability of 0.1 g.

MEET THE BIG BOYS

The P5 and Pé6 are the higher-ca-
pacity members of the new breed
of P's. With comparable capacities,
5000 g and 6000 g respectively,
the two units distinguish them-
selves in terms of performance
and precision.

Secrets of level-matic

"ing on a less-than-ideal balance

table. Essentially a fail-safe system,
it protects the unwary balance op-
erator against himself. If tilt exceeds
its compensation range, level-matic
automatically covers the readout
scale. Faulty readings are impos-
sible.

Level-matic, available as an op-
tion on the P160 and P2000 instru-

ments, is supplied as an integral

feature on the larger P5 balance.

TWO KILOS IN A ONE-KILO CASE

The model P2000 stands out by
not really standing out. It is a re-
markably compact unit that offers
twice the capacity and 60% more

1) We've found 44 citations which suggest
useful applications for,or advantages of, dis-
pensing titrant by weight. If you'd like a
copy, ask for Technical Information Bulletin
1014, “Gravimetric Titrimetry — a Review of
the Literature.”

P5 and P6 - top-loading balances

The Pé6 offers fully automatic
operation ~ place the sample on
the pan and read the result - across
its full capacity. It provides preci-
sion of ==0.25 g.

The PS5, on the other hand, pro-
vides about another decimal preci-
sion - =0.05 g - with automatic
operation over its 1000 g optical
scale.

FOR PRODUCT LITERATURE...

All the new Mettler balances are
described in a new 10-page book-
let. Get your copy from your lab-
oratory supply dealer or request it
from Mettler Instrument Corpora-
tion, 20 Nassau Street, Princeton,
New Jersey 08540.
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Surface of a model membrane (stearate
bilayer) which has been fractured and
etched (ice allowed to sublime). The.
fracture has cleaved the bilayer, and
only a monolayer remains on the ice.
Deep etching occurs through flaws in
the monolayer (about X 79,000). See
page 655. [D. W. Deamer and D.
Branton, Department of Botany, Uni-
versity of California, Berkeley]



Highlighting their respective disciplines—

Basic Radiation Biology

By DONALD J. PIZZARELLO, Ph.D., Assoc. Prof., Radiation Biology,
and RICHARD L. WITCOFSKY, Ph.D., Asst. Prof., Medical Physics,
Department of Radiology, Bowman Gray School of Medicine.
301 Pages. 87 lllustrations. $9.50

NEW 1967 BOOK. This introductory text is designed to provide readings in
the general principles of radiation biology for students who have a limited back-
ground in radiation physics and modern biology. Simple illustrations and a
straightforward narrative style are used throughout this thorough, but not ex-
haustive, presentation. Experiments, when used, are cited as examples of gen-
eral principles and important techniques. Part I, Review of Pertinent Physics,
includes origins and types of ionizing radiations, interactions of radiation with
matter, and measurement of radiation dose. Part II, Interactions of Radiations
with Living Systems, includes two chapters on cytogenetics, target theory and
interpretation of survival data, the oxygen effect, radiation effects on immunity
and treatment of irradiated organisms.

Physiological Basis of Human Performance

By BENJAMIN RICCI, Director,
Laboratory of Applied Physiology, Univ. Massachusetts.
299 Pages. 47 Tables. $7.50

NEW 1967 BOOK. Drawing on the disciplines of physics, chemistry, engineering
and mathematics, this book is designed to acquaint the reader with current con-
cepts relating to the physiology of movement. Of particular importance is the
unique chapter on Calculation Methods which provides a greater apprecia-
tion of the numerical expressions of physiological parameters. Contents include
Muscle Considerations, Neural Control of Muscle Activity, Kineoenergetics,
Cardiovascular Dynamics, Respiration, Heat Regulation, Metabolism, and
Homeostasis of Body Fluids. A chapter on Selected Topics discusses so-called
“ergogenic acids,” smoking, fatigue, and pharmaceuticals.

WASHINGTON SQUARE, PHILADELPHIA, PA. 19106

®
Le q & Fe b I g e r Canadian Agent: The Macmillan Co. of Canada, Ltd., 70 Bond St., Toronto 2.
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the Melabs
membrane osmometer

The new Melabs membrane os-

mometer is the most versatile, simple
and convenient instrument ever de-
signed for measuring osmotic pres-
sures of solutions of large molecules
(20,000 to 1,000,000 number aver-
age).No other membrane osmometer
offers these advantages for biomedi-
cal and polymer applications:
0O Simplified design for easy opera-
tion and maintenance. Melabs uses a
direct-reading strain gauge detection
system—eliminates servo systems and
air bubbles. More compact, less com-
plex and less trouble.

558

No other
instrument
offers as many
advantages
for measuring
molecular

weights of
macromolecules:

from proteins

to polymers.

[0 Wide temperature ranges. 5° C to
well over 100° C in Model CSM-2,
30° C to well over 100° C in Model
CSM-1.Built-in variable temperature
control over entire range in both in-
struments.

O Wide pressure ranges. Four select-
able ranges, 0-5 cm water, 0-10 cm
water, 0-50 cm water, 0-100 cm water.
O Performs equally well using water
or organic solvents. Only stainless
steel, Teflon®, and the membrane
contact sample.

[1 Competitively priced. In most in-
stances, Melabs osmometers will be

lower-priced than comparable instru-
mentation.

Additional details: sample size, 0.5
ml.Response speed,5-30 minutes. Ac-
curacy, =0.5% full scale, any range.
Recorder output, 0-1 mv dc.

For complete information, please
write to Melabs, Scientific Instru-
ments Department, 3300 Hillview
Road, Palo Alto, California.

In Europe,
write Melabs,
S.A., 43 Rue
De Namur,
Brussels,
Belgium.
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The key word
about PDP-10
General Purpose
Time-Sharing is
Simultaneous

PDP-10 General Purpose Time-Sharing (GPTS) is an advanced software
system which can handle multiple unrelated:

e Real-time simulation and control jobs
e Conversational jobs

e Batch-processing jobs

All at once!

For example, a system that's been operating nearly two years interfaces

a Digital Equipment Corp. computer with three analog computers forming
a hybrid system. The GPTS system is configured to handle the

three real-time simulations simultaneously.

At the same time the real-time programs are running, individual
programmers have direct access to the central processor and its
associated peripheral equipment from teletype consoles. From these
teletype stations, programmers may write, debug, edit and run their own
programs. This feature makes it possible for a user to debug application
programs for real-time systems without costly and inconvenient shutdown
of the real-time systems.

Using the PDP-10 time-shared patch-processing system, individual users
can initiate their own batch stacks or submit jobs to a system packground
stack which is available to all users. Jobs are placed in the system batch
stack through a simple Teletype command. Batch control programs run
as ordinary time-shared jobs at the same time as real-time and
conversational jobs.

DEC's time-sharing software has been field-proven at numerous
installations throughout the world. True GPTS is available today with the
surprisingly low-priced PDP-10. Why settle for less in your installation ?

ligliltlal

MODULES * COMF‘UTEES

DIGITAL EQUIPMENT CORPORATION, Maynard, Massachusetts 01754, Telephone: (617)

897-8821 » Cambridge, Mass. « New Haven « Washington, D. C. ¢ Parsippany, N. J. « Princeton,
N. J. - Rochester, N. Y. « Long !stand, N. Y. « Philadelphia » Huntsville « Pittsburgh « Chicago «
Denver « Ann Arbor « Houston » Albuguerque = Los Angeles ¢ Palo Alto « Seattle « Carleton
Place and Toronto, Ont. « Montreal, Quebec » Reading, England « Walkden Manchester, England
« Paris, France ¢ Munich and Cologne, Germany Noordwkerhoot, Holland » Sydney and West
Perth, Australia « Modules distributed also through Allied Radio



NOW
UNDERWRITERS'
LABORATORIES,
INC. LISTED!

With National’s New Sectionalized
Walk-In Incubator, You Can

o assemble it from the inside out with a
simple hex wrench!

o pass it through any standard size
doorway regardless of incubator size!

o heat it or refrigerate it with packaged
ceiling units!

© locate doors on front or side — or hoth!

o yuse all available space, even
wall-to-wall!

o shelve as needed — with removable
shelving!

o work inside with plenty of light!

o forget ahout seam taping — sealing
strip is built in!

o mount accessories on control panel as
required!

o see inside without admitting light into
unit! :

Foamed Urethane Panel

Want to know more?

Call, wire or write to any of the addresses
below, or contact your franchised National
dealer. A comprehensive folder is available
for the asking. It tells all about National’s
sectionalized Walk-In Incubator, available
in nine stock sizes and custom sizes up to
12’ x 12’ with a full 90” height. NA-126-1

Control Panel
with Hinge Cover

Model 3830

560

na
-

NATIONAL APPLIANCE COMPANY

Home Office and Factory: Box 23008, Portland, Oregon 97223 « Eastern Sales Office: Box 103, Cherry Hill, New Jersey 08034 « Midwest
Sales Office: 2602 E. Devon, Des Plaines, lllinois 60018 « Western Sales Office: 14921 Ventura Blvd., Sherman Oaks, California 91403
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Hook up a spectrophotometer, densitometer,
or similar instrument to Sargent’s SRL
Recorder. You'll get a continuous, true-
potentiometric plot of transmittance on a
linear scale.

Replace the linear pen-drive gears with our
precision log gears and plot absorbance
directly on a linear scale.

In fact, the SRL can be used to record,

either linearly or logarithmically, any variable
that has a DC-voltage analog. Or any
variable (such as temperature, pH, or thermat
conductivity) that will produce a potential

by means of transducers.

The SRL always produces a sharp, faithful
plot, because its full-scale response is less
than 1 second. Accuracy is +v4 % or 10
microvolts (whichever is greater) on the
linear scale and #:0.003 at 0.4 absorbance
on the log scale.

There's more: A 240-mm-wide chart for
accurate, convenient reading. Precalibrated
range plugs for 1.0 to 120 mv and full-scale
range attenuation control for both linear and
log range. Electrically switched, 3-speed
chart drive. Synchronous switching for

simultaneous driving of chart and associated
instrument (such as spectrophotometer).
Filter switch to eliminate undesirable AC
voltages. DC Zener power supply.

The SRL Linear-Log Potentiometric Recorder
is designed and manufactured by

E. H. Sargent & Co. With pen, paper, range
plugs, and connecting cables, it’s priced at
$1075. With disc integrator installed, the
SRL costs $1800.

Please call your Sargent man or write

to us to arrange for a demonstration of the
SRL Recorder.

X vs. time

or log X vs. time.
Just change gears
on Sargent’s

SRL recorder

to plot either.

7.8
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EED SARGENT®
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Scientitic laboratory instruments,
apparatus, chemicals. E. H. Sargent & Co.
4647 Foster Ave., Chicago, lIl. 60630

Chicago/Anaheim, Calif./Birmingham
Cincinnati/Cleveland/Dallas / Denver
Detroit/ Springfield, N.J./ Toronto, Canada
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outstanding reference works from plenum

PUBLISHING CORPORATION

electronic properties
of materials

a guide to the literature,
volume 2

thermophysical
properties research
literature retrieval
guide

second revised edition

metals reference book

fourth edition

uv atlas of organic
compounds

also of interest—

handbook of the
physicochemical
properties of the
elements

nmr band handbook

-
edited by D. L. Grigsby (editor-in-chief), D. H. Johnson, M. Neuberger, and S. J. Welles

Members of the Technical Staff, Electronic Properties Information Center (EPIC), Hughes Air-
craft Company, Culver City, California

The scientist and engineer now has at his fingertips the product of more man-hours than
he (or his library) cculd ever afford to spend in compiling so complete a literature re-
trieval system. This series provides the user with a personal retrieval guide unexcelled
in its convenience and in its authoritative, comprehensive approach.

The second volume of the monumental Elecfronical Properties of Materials series, represents

the acquisition of the Electronic Properties Information Center from 1965 to the early part
of 1967.

PART 1: 1065 PAGES

PART 2: 734 PAGES SEPTEMBER 1967 $150.00

edited by Y. S. Touloukian

technical editor: J. K. Gerritsen
coordinating editor: N. Y. Moore
With a Foreword by Guy Waddington,

Director, Office of Critical Tables, National Academy of Sciences, National Academy of Engi-
neering, National Research Council

An extraordinary contribution toward solving the incessant problem of information retrieval
in the physical sciences. This remarkable compendium of information answers the demand
among scientists and engineers for a comprehensive literature guide to important thermal-
physical properties. It is a major step towards the eradication of severe limitations in many
technical developments incurred by a lack of easily accessible information. Thermophysical
Properties Research Literature Retrieval Guide brings to the user the equivalent of a desk
model digital computer. Any query within the expansive scope of the Thermophysical Proper-
ties Research Center’s activities may be answered within a matter of minutes through «a
coordinated use of these three unique books.

BOOK 1: 819 PAGES
BOOK 2: 625 PAGES NOVEMBER 1967
BOOK 3: 1315 PAGES $275.00

edited by Colin J. Smithells

In the twenty years since the first edition of “Smithells’” was published, it has built for itself
a solid reputation for soundness and dependability, and is now established as a “must” for
the metallurgist’s library.

The Fourth Edition has been revised and expanded to bring the work once again, completely
up to date. In particular, a new section on the application of lasers in metallurgy and a
table of properties of elementary particles have been introduced.

1250 PAGES 1967 SET PRICE: $63.00

Produced under the auspices of the Photoeleciric Spectrometfry Group, England, and the Instituf
fur Spektrochemie und Angewandte Spekiroskopie, Dortmund, Germany.

A new and eminently valuable system for spectral documentation, identification, and
indexing, based on a collection of carefully prepared and selected spectra of some 1000
reference compounds containing the most important organic chromophores.

5 VOLUMES 1967 $ 27.50 PER YOLUME

$115.00 PER SET
Available exclusively from Plenum Press in the U.S. and possessions, Central and South America,

edited by Grigorii V. Samsonov, Director, Laboratory of Metallurgy of Rare Metals and Re-
fractory Compounds, Institute of Cermets and Special Alloys, Academy of Sciences of the
Ukrainian SSR

translated from Russian

extensively revised by the editor for the American edition

APPROX. 940 PAGES NOVEMBER 1967 ‘ $40.00

by Herman A. Szymanski, Chairman, Chemistry Department, Canisius College and Robert E.
Yellin, Canisius College, Buffalo, New York

APPROX. 500 PAGES NOVEMBER 1967 $40.00

consultants bureau/plenum press 2wy trn i somin., o usa.
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what one instrument gives you
an amino acid and nucleic acid analyzer
with a sensitivity of 5x107"°?

JLC-3BC!

The JLC-3BC is a dual-detection* amino acid analyzer with a sensitivity of 5x10-10—-highest on the
market today! Nearest available sensitivity—merely 5 x 10-9—is found only in instruments costing twice

the low price of the JLC-3BC.

*UV detector for proteins and nucleic acids—visible light detector for amino acids.

THE JLC-3BC ALSO OFFERS THESE 7 EXCLUSIVE FEATURES:

@ 10-second sample application time. ..

other instruments average about 10 minutes.

@ Constant eluent flow rate guaranteed . ..

precision mechanical valves eliminate the bubble and

backspill common to other instruments.

@ Excellent stability— +2%/10 hours. ..

superior pump engineering provides efficient long-term

laboratory operation. '

®.Accurate quantitative analysis is simple to
perform...

linear scale in the high-sensitivity range affords a much

simpler and more accurate quantitative analysis than the

=
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logarithmic scale alone.

@ Extremely high reproducibility—29% . . .

with its constant-flow pump and high-sensitivity amplifier,
plus reaction bath temperature control, it outperforms all
others in reproducibility.

@ Eluents contact Teflon and glass only . ..

ordinary instruments with pumps of rubber, metal or
other materials are more susceptible to chemicals.

@ Modular design . ..

the JLC-3BC consists of separate and independent units
for easy control and servicing.




NiMble new analyzer!
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Fits in, works in, the AEC bin-
the modular series 2200 system.

It's completely AEC-compatible— selection to your choice of 512,
the first multichannel analyzer you 1024, 2048 or 4096 memory stacks.

can put to work in the NIM bin -To increase channels, just replace
wherever you are, wherever you go. smaller memory with a larger one
Plug in, plug out or expand the in the bin. We’'ll send the new size
new 2200 System on-the-spot you want—fast—whenever you
from 512 to 4096 channels, as work want it.

demands. Everything“s modular, More agility : 6 microsecond

(also 90% integrated circuits), from  memory cycle time ... 16 MHz
a 12-bit ADC with digital zero shift digitizing rate . . . plus input and

564

control selectivity that permits single-
channel analysis or resolution of
one part in 8192. But these are only
a few in a long list of new
performance advantages.

Now that you have a quick idea,

‘look into the full details—call or

write us today. See the latest way
Nuclear Data, as always, gives you
more to choose from.

m NUCLEAR DATA INC

120 West Golf Road, Palatine, 11l. 60067
SCIENCE, VOL. 158



... psychrophilic, thermophilic or

All in one compact unit!

This all-purpose growth chamber
does almost everything. Itisa
shaker, a refrigerator, an
incubator, and an illuminated
incubator, if you like. Integrated
heating and refrigeration systems
maintain temperatures from 0°C
to 60°C with a control tolerance
and temperature gradient of
+0.5°C. In10% cu.ft. of chamber

3 NOVEMBER 1967

mesophilic.

space you can expose as many as or normal voltage fluctuations.

108 petri dishes and 40 size A wide variety of interchangeable
250 ml Erlenmeyer shake flasksto  shaker platforms accommodaté
the same environmental large capacities of flasks, tubes
conditions simultaneously. Andthe  and other containers. Models are
Psycro Therm needs just 8 sq. ft. available with high-output illumi-
of floor space. nation for photosynthetic studies

and accessories for monitoring
and controlling gaseous
atmospheres.

Precision-built Grotory® or
reciprocating shaker mechanism
provides smooth, quiet and
reproducible agitation. Speed is
adjustable over a wide range—will
not drift with changing workloads

@NBS

New Brunswick Scientific Co., Inc. Write
1130 Somerset Street, New Brunswick, N. J. g e today for
Waest Coast Office, San Jose, Calif. 09515 Catalog G26S/1137
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Recruit Fisher clinical solutions to help you win your stripes.

They reduce your operating costs by elimi-
nating preparation time, freeing personnel
for more important work. Each batch passes
rigid use-test inspections. That's why
they're never outranked. Write for free
Chemical Index and whichever of our indi-

00Q

vidual brochures you need: fluorometric
determinations, buffers, automatic analysis
determinations, atomic absorption stand-
ards, solutions in PolyPac*. Fisher Scientific
Company. 1394 Fisher Building. Pittsburgh,
Pa. 15218.

*Fisher Scientific Company Trademark

IF

FISHER SCIENTIFIC CO.

X-588
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UNITRON... your complete source for
Microscopes with the Metallurgists’ Stamp of Approval

ﬁ

LABORATORY
MODEL MMU

$312
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ROLLSCOPE
DMR

For large
surfaces

0000000000000 000000000000000O0
UNITRON'S HIGH-TEMPERATURE RESEARCH METALLOGRAPH \

0000000000000 O0
("~ MICROGONIOMETER 2

S

Measures
orientation
of individual
grains

O0000000O00O000O0

, Write for prices
and specifications.
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[J Please send UNITRON's Microscope Catalog No. 4-J
[ | want a FREE, no-obligation, trial of Model . . .

00000 000000000000 O0DOODO0OO0OOO OO

10 s
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.
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We can put that in writing,

right on our TLC plates.

Most pre-coated thin-layer chromatography plates
are so loose and powdery that just the slightest touch will
remove their coating. That’s most definitely not the case
with E. Merck (Darmstadt) pre-coated plates for TLC.

Their coating is completely smooth, homogenous,
and truly abrasion-resistant. They never flake or scratch.
You can even write on them (as we have done above)
without disturbing the coating. That’s why they can be
packed and shipped directly on top of each other in
compact, convenient polystyrene containers. And if any
TLC plate reaches you in less-than-perfect condition,
we'll replace it, unconditionally.

The unique organic binder in E. Merck (Darmstadt)

Analytical and Preparative plates permits the use of all
conventional spray reagents, strong polar solvents, stains
and charring techniques. They are available with alu-
minum oxide, cellulose powder and silica coatings, with
or without fluorescent indicators, in sizes ranging from
5x10 cm. to 20x20 cm. Prices are the lowest of any pre-
coated system currently offered. May we send you a
free sample and more information?

Just write: TLC Division, Brinkmann Instruments,
Cantiague Road, Westbury, New York 11590.

E. MERCK, DARMSTADT, DIVISION
BRINKMANN INSTRUMENTS




A new research
microscope...
the Standard R

You'll never know ease of focusing until you turn the
fine-focusing control on the “R.” It operates throughout
the entire range of stage movement. No backlash. No
annoying stops.

We added a large new rectangular base for solid sta-
bility. The new light gray finish is easier to clean, more
corrosion-resistant. We couldn’t improve the optics, nor
the silken ease of the mechanics, nor expand on inter-
changeability,for which all Zeiss microscopes are noted.
No one can. So we maintained them.

For details, write or phone Carl Zeiss, Inc., 444 Fifth
Ave., New York, N. Y. 10018. (212) 736-6070.

THE GREAT NAME IN OPTICS

WEST GERMANY

ATLANTA, BOSTON, CHICAGO, COLUMBUS, DALLAS, DENVER, DURHAM, LOS ANGELES, ST. LOUIS, SAN FRANCISCO, SEATTLE, WASHINGTON, D.C.



E-436
Potentiometric Titrator by
Metrohm of Switzerland

a potentiometric
titrator
for really

difficult
analytical
problems

The Swiss have done it again.,..
developed an analytical titrator to
meet the specific needs of the
research chemist in science

or industry who is faced with
establishing standards or other
difficult analytical problems.

It's the E-436 Potentiometric Titrator
by Metrohm of Switzerland.

This instrument not only measures
and records potential changes due
to pH. It also automatically adapts
titration speed to the slope of the
curve. When a pre-selected potential
is reached, it stops automatically.
Other features include increased
sensitivity (with ranges of 1 pH

or 50 mV spread over a recording
width of 2560 mm.), temperature
compensation for pH measurements
and built-in constant current and
voltage sources for voltametry

and amperometry. Accessories for
conductometric, photometric and
coulometric titrations are also
available.

The E-436 Potentiograph comes
equipped with the E-436E Titrating
Set, consisting of motor-driven
piston buret (with quick-change,
bayonet-mounted glass cylinders)
and swing-out magnetic stirrer.

The results of the analysis are
recorded either on individual sheets
or on a continuous strip chart

for later evaluation.

If this sounds like the kind of
instrument that belongs in your lab
why not write for more details.
We'll include information about the
entire line of Metrohm Automatic
Titrators. Address your inquiries to:
Metrohm Division

Brinkmann Instruments, Inc,
Westbury, New York 11590




When we say
automatic chromatography,
we mean automatic.

Up to 40 samples automatically loaded, eluted, recorded...one every 90 minutes

"COPYRIGHT @ 1887 BY TECHNICON CORPORATION

A new automatic sampling unit and a new programmer selector valve bring complete
automation to our liquid chromatography system. lon-exchange resin in special car-
tridges, one pair per sample, absorbs and concentrates the amino acids. The cartridges
are presented automatically and sequentially, in pairs, to two analytical columns (one
acidic-neutral, the other basic) and become, in effect, extensions of the columns. The new
programming valve selectively changes buffers and elutes both columns; our extremely
stable ninhydrin reagent is insensitive to air oxidation and requires no special han-
dling. For brochure, write Dept. F, Technicon Corporation, Ardsley, New York 10502.
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For

Preparative
Electrophoresis
on Gels...

New Automatic Electrophoretic Elutor

BUCHUE?FRACTOPHDHATDR”

Now You Can Use Almost Any Gel...
Any Buffer... Any Fraction Collector!

The Fractophorator, for disc electrophoresis, is designed for the separation
of proteins, hemoglobin, albumin, enzymes and other compounds using
polyacrylamide or any other supporting medium. It automatically elutes in
pre-determined amounts of buffer solution, individual bands emerging from
the electrophoretic column and delivers the fractions to a collector. The
complete unit can be attached to any electrically driven fraction collector
and is activated by the collector’s timing system. Load capacity is from
a few micrograms to 25 mgm in a 13mm diameter by 130mm long column.

No other instrument offers all these advantages: very simple to set up and
operate; automatic syncronizations with any fraction collector; all glass
columns; extreme flexibility in selection of buffer and gel composition; no
loss of sample; may be operated in refrigerator or cold room. Price: $570.00

For further information,
write for Technical Bulletin #$3-1800

574

Fractophorator is shown with Buchler
Fractomette 200 Fraction Collector.

BUCHLER INSTRUMENTS, INC.

1327 16TH STREET, FORT LEE, NEW JERSEY 07024
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Please Check ltems Desired

Ty Compesied Cagas

Campressed Gan
Cylindur Velve
Outleta and
Connadtions

Cylinder Valve D “Safe Handling" Booklet: “Safe Handling
Outlet Booklet Wall Chart of Compressed Gases"

S

l Gas Catalog [ Gas Data Sheets gﬂovie; “Woc;kci;ng with
] (List gases desnred) (Soemng rrec;,ssséarva'tia?aneisnformation)

The Matheson Company, Inc., P. O. Box 85, East Rutherford, N. J. 07073

Name:
Firm:
Address:
City: State: Zip:

I----------------- 4 1 f 1 ' & 1 ¢ 7 3 1 § J ] 1 [ |

Free Compressed Gas Safety Materials

As the largest supplier of compressed gases to laboratories, toxicity data, handling data, first aid recommendations, etc.
Matheson recognizes a responsibility to promote safe handling List gases desired.

procedures. As part of our safety program, we ofter a number
of free aids, listed in the above coupon and described below. All
are free, except the Gas Data Book. Check the items that

would be helpful to you.

Movie — “Working with Compressed Gases’ — Produced as an
industry service, this 20 minute 16 mm sound film demonstrates
recommended procedures and equipment for safe handling and
storing of compressed gases in the laboratory and plant, Mail
Cylinder Valve Outlet Booklet — Dimensional drawings of CGA  c€oupon for reservation information.

valve outlets and connections. Lists more than 100 gases with In addition to these aids, Matheson's Technical Service

standard outlets and connections. Department is always ready to answer your questions

‘“‘Safe Handling” Wall Chart — 14” x 21" chart illustrates regarding safety procedures. Please call on us,
recommended techniques for safe handling of various gases.

Should be posted wherever gases are used or stored.
Booklet: ‘‘Safe Handling of Compressed Gases'’ — Describes GaS Data BOOk
; —Almost everything you'll want to know
recomr?nended procedures for handling of compressed about more than 100 compressed gases.
gases in the laboratory. 524 pages of charts, tables, specifica-
. . tions, properties, recommended controls,
.Gas Catalog — Information and prices on over 100 compressed safety procedures, etc. Free supple-
gases and mixtures and a complete line of specially designed mental service.
regulators, valves, flowmeters, safety equipment and other
hagndlin equipment Yo $1050 postpaid in U. S. or
g equip * Canada. $11.50 elsewhere,
Gas Data Sheets — Individual data sheets on all Matheson

gases, give properties, specifications, recommended controls,

m MA‘I‘“ E N Plants in East Rutherford, N. J.; Joliet, lllinois;
Newark, California; Cucamonga, California;
La Porte, Texas; Morrow, Georgia.

A Division of Will Ross, Inc. Matheson of Canada, Ltd., Whitby, Ontario
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i variable viewing time &

! TYPE 548 sTORAGE OSCILLOSCOPE ., ;.....,..

WTTY  ROCUS ST ot
e e

=9 cm /us stored writing speed

UPFER SERILN STORAGH Enast rmocmaM
SCRIN SIECION  AUTO tas

displays

all in the Tektronix Type 549
Storage Oscilloscope

Waveform display showing train of pulses. Upper screen
inthe stored mode shows three pulses with falltime of
the pulse trailing edge showing system deficiency.
Lower screen in conventional display mode shows the |
same pulse train with corrections applied to provide a i
well formed pulse shape. Pulse width shown is 8 us !
with risetime of 0.1 us. Vertical deflection factor is 0.5
volts/cm. Horizontal deflection factor is 10 us/cm. !
Repetitive sweep used for both displays.

The Type 549 allows up to one hour of continuous visual stor-
age, giving you ample time in most applications to measure
and analyze stored waveforms. Stored displays can be erased
in less than one-quarter of a second.

Split-screen displays

Unique with Tektronix storage oscilloscopes, split-screen dis-
plays bring you many advantages in waveform-comparison
applications. You can use either half of the 6 cm by 10 cm dis-
play area for stored displays, the other half for nonstored dis-
plays, with independent control of each half. You can also use
the entire screen for either type of display.

Variable viewing time

Variable viewing time — an outstanding feature of the Type 549
— allows you to automatically store displays, view them for a
selected time, then automatically erase them on either or both
halves of the screen. Two modes of operation are possible. In
the After-Sweep Automatic Erase Mode, the selectable viewing
time of 0.5 s to 5 s begins at the end of each complete sweep.
After the viewing time, the display is automatically erased and
the cycle begins again when the next sweep is triggered by a
signal. ’

In the Periodic Automatic Erase Mode, the sequence of storing,
viewing time and erasure is continuous and independent of the
sweep or signal. In this mode, the viewing time can also be
varied from 0.5 s to 5's.

There is no degradation of stored traces during the selected
viewing time, in either mode, and you can retain or erase displays
manually whenever desired. -

Bistable storage advantages

With bistable storage oscilloscopes, such as the Type 564 and
Type 549, the contrast ratio and brightness of stored displays
are constant and independent of the viewing time, writing and
sweep speeds, or signal repetition rates. This also simplifies
waveform photography. Once initial camera settings are made
for photographs of one stored display, no further adjustments
are needed for photographs of subsequent stored displays.

Tektronix bistable storage cathode ray tubes are not inherently
susceptible to burn-damage and require only the ordinary pre-
cautions taken in operating conventional oscilloscopes.

Plug-in unit adaptability

Vertical deflection characteristics of the Type 549 are extremely
flexible through use of any of the Tektronix letter- or 1-series
plug-in units. These include multi-trace, differential, sampling,
and spectrum analyzer units. Depending upon the plug-in
being used, bandwidth of nonstored displays extends from
DC to 30 MHz.

Among other features of the Type 549 are 5 cm/us stored writ-
ing speed, calibrated sweep delay from 1 us to 10 s, sweep
speeds to 20 ns/cm, amplitude calibrator from 0.2 mV to 100 V
and a locate zone for easy positioning of stored traces.

Type 549, without plug-inunits . . . « « ¢ ¢ ¢« « « « . $2475
Type 1A1 Dual-Trace Plug-in Unit c e s s s s s s $ 625

DC to 30 MHz at 50 mV/cm; DC to 23 MHz at 5 mVicm.
2 Hz to 14 MHz at 500 uV/cm, single-channel.
U.S. Sales Prices, FOB Beaverton, Oregon

For a demonstration, contact your nearby Tektronix field engineer or write: Tektronix, Inc., P. O. Box 500, Beaverton, Oregon 97005.

Multi-trace, differential, '
sampling and spectrum analysis

«+.in all Tektronix 530-540-550-series
plug-in oscilloscopes
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you pay less for the world’s highest resolution

when you purchase the JEM-7A

Electron Microscope.

Features such as:

e Anti-contamination cold finger

e Self-aligning electromagnetic
stigmator (patent pending)

e Refrigerated water recirculator

e Specimen position indicator

e |ntegrated exposure system

. .. assure the highest resolution

possible, even under adverse

operating conditions, and . . .

are all included in the basic price.

'/\

(Y jroico wsa ), Inc.
Electron Optics Division e 477 Riverside Avenue
Medford, Massachusetts 02155 e (617) 396-6021




against the bill when it was before Con-
gress” (News in Brief, 21 July, p.
287). The NSMR has frequently voiced
its favor of high standards, but consis-
tently opposed legislation providing for
meaningful enforcement. It has denied
the existence of bad facilities and care
(hearings on H.R. 1937 and H.R.
3557, 28-29 Sept. 1962, p. 317) until
examples of these were made public.
When it became clear that some sort
of regulatory legislation was inevitable,
it attempted to substitute nominal for
real enforcement procedures.

Now the results of NSMR’s own sur-
vey make it “questionable” whether
most research institutions will “be in
compliance with the law when it be-
comes effective. . . .” The survey results
indicate that in about half of our re-
search institutions conditions are below
even the very modest minimum stand-
ards promulgated under the law. . . .
Some research institutions already meet
these standards. For others, it will mean
an additional expenditure. These funds
will be well spent if they result in
facilities of which we need not feel
ashamed. The need for enforcement by
an impartial agency is clearer than ever.
Of utmost importance at this time is an
adequate appropriation by Congress for
implementation of P.L. 89-544.

MARJORIE ANCHEL
New York Botanical Garden,
Bronx 10458

Sewage: A Rose by Another Name

It is not my intent to deprecate the
efforts of Mateles and others (15 Sept.,
p. 1322) and those cited by the au-
thors to produce single-cell protein
(SCP) from hydrocarbons. In fact, fer-
mentation may be more efficient than
conventional agriculture in converting
petroleum into protein. There are, how-
ever, other potential substrates for
SCP that are now in the category of
misplaced resources. They are domestic
effluents and solid organic wastes (com-
monly known as sewage and garbage).
Enormous sums of money are spent
to degrade these by-products of our

society and dilute them into air and

water. For example, most of the pres-
ent efforts of the Federal Water Pol-
lution Control Administration appear
to be directed toward dispersal by the
usual, expensive methods of sanitary
engineering. Yet, it is recognized that
without -additional tertiary treatment
we are merely transferring problems
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and nuisances from one place to an-
other.

Why cannot fermentation systems
be designed to convert organic wastes
into SCP? The problem of converting
so-called nasty materials into an ap-
proved food has been solved in the
case of fish protein concentrate. Why
not turn some attention to sewage pro-
tein concentrate? Of course, this rose
would have to be called by another
name, but it could be just as nutritious
as SCP, FPC, or filet mignon.

LAWRENCE R. POMEROY
Department of Zoology,
University of Georgia, Athens 30601

Vitamin D and Skin Pigments

Loomis points out that the white
race evolved in Europe because pig-
mented individuals develop vitamin D
deficiency during the sunless winter
months (“Skin-pigment regulation of
vitamin D biosynthesis in man,” 4 Aug.,
p. 501). His argument loses force when
he states that native Africans are black
(melanin granules) and Orientals yellow
(keratohyaline granules) because indi-

viduals without this pigmentation suf-

fered overproduction of vitamin D in
equatorial latitudes. Even in this age
of bikinis, the only reported cases of
hypervitaminosis D are due to oral
ingestion, though the chronic effects
of slightly elevated vitamin D probably
deserve further investigation. A more
likely explanation of why light-skinned
peoples suffer in the tropics, now -as
well as when the races were evolving,
is found in solar-dependent skin cancer
and simple sunburn [see, for example,
F. Daniels, Med. Clin. No. Amer.
49, 565 (1965)]. Both these disorders
are- extremely common in Floridians
of northern European extraction.

: FraNk R. FREEMON
308-712 SW 16th Avenue,
Gainesville, Florida 32601

In his article in the Handbook of
Physiology (1), F. Daniels discusses
the difficulties in viewing black skin as
an adaptation to strong solar radiation.
In particular, he says that Blum (2)
has raised the question that must be
answered and can be stated: “How can
nondisabling sunburn, the mildly dis-
figuring effects of chronic solar expo-
sure, and skin cancers occurring well
past the reproductive years, have a ge-
netic selection value?” Daniels then sug-

you
are
cordially
invited

to discuss...

Electron Microscopes

ot

X-Ray Microprobe Analyzers

...withyour JEOLCOrepresentative.
Aided by fully-staffed applications
laboratories, he can demonstrate
the unique advantages of these in-
struments as they apply to your
specific applications.

| Jeolco

JEOLCO (U.S.A.), Inc.
Electron Optics Division e 477 Riverside Avenue
Medford, Massachusetts 02155 e (617) 396-602




What price
signal averaging?

Here’s a quick look at the real expense
—in data as well as dollars—of signal-
averaging devices, including our averager,
the Model 7100 Data Retrieval Computer.,

-

DATA RETRIEVAL COMPUTER

|l @ e @

Will you pay for less than excellent resolution?
You will in any signal averager that has a
minimum dwell-time per data point of more
than 39 microseconds. Resolution, after all,
is a function of the number of data points
that can be placed within a region of interest.
Our Model 7100 Data Retrieval Computer
(DRC) uses all 400 of its data points for
signals occurring within as little as 15.6 milli-
seconds. The DRC, therefore, gives much
better resolution than averagers that use only
a fraction of their data points to represent
the signal of interest.

Will you pay for less than total versatility? You
will in any averager that doesn’t have the
built-in capability—without add-on options
—for interval- and time-histogram analysis,
as well as transient-averaging. The DRC wil]
operate in any of these three modes, which
are selected on a front-panel switch.

Will you pay for less than maximum input sen-
sitivity? You will in an averager that needs a
pre-amplifier to accept low-amplitude input
signals, The DRC has 20-millivolt input
sensitivity. So, most of the time, the DRC
requires no added pre-amps.

What should you pay for a basic signal averager?
That’s up to you. But for its price, the DRC
offers you more performance, versatility, and
convenience than any other comparable
signal averager.

The Model 7100 Data Retrieval Computer.
Now available at a new, lower price.

For more information, consult your local
Nuclear-Chicago sales engineer or write to us.

NUC: 3-8°248

NUCLEAR-CHICAGO
CORPORATION

349 E. Howard Ave., Des Plaines, 1ll. 60018 U.S.A,
Donker Curtiusstraat 7, Amsterdam W.

580

gests that black skin may be of value
in the tropics for reasons wholly un-
related to solar radiation. It should be
remembered in addition that severe sun-
burn is essentially a disease of this
century when 2-week vacations and jet
air travel to Florida render it common
among the unwary, whereas it is almost
unknown among the peasants of Europe
today who tan gradually as the summer-
time approaches.

Although positive evidence for hyper-
vitaminosis D among light-skinned peo-
ples near the equator is lacking today,
this is probably because (i) up to now
there has been no reason to look for
it; (ii) the well-known difficulties of
assaying this vitamin; and (iii) of the
habit of white men in the tropics of
carefully avoiding direct sunlight by
wearing clothes and pith helmets, and
staying indoors when the sun is high to
such an extent that they often are not
even sunburned. These cultural substi-
tutes for a black stratum corneum were
not available, of course, when the races
were evolving. Future confirmation of
the hypervitaminosis D theory may
come from reports of elevated serum
levels of calcium and phosphate, kid-
ney stones, and other symptoms of
hypervitaminosis D in white persons
living out-of-doors in Java, Kenya; and
Peru.

W. FARNSWORTH Loowmis
Graduate Department of Biochemistry,
Brandeis University,
Waltham, Massachusetts 02154

References
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D.C., 1964), p. 969.

2. H. F. Blum, Quart. Rev. Biol. 36, 50 (1961).

UFOQ’s: Ideal Space Inhabitants

Markowitz’ article, “Physics and
metaphysics of unidentified flying ob-
jects” (15 Sept., p. 1274), was very
helpful and prompts the following
thought. Aside from infrequent sight-
ings prior to 1945, UFQ’s became a
source of public concern at a time
when exploration of space moved closer
to reality. I suggest that man, con-
fronted with stepping into space, finds
it intolerable to perceive space as un-
inhabited. The “sophisticated anxiety”
of modern man might be, in part, re-
sponsible for populating space with
products of intelligent beings.

MARCEL HEIMAN
1148 Fifth Avenue, New York 10028

Thin-layer gel filtration
with

Sephadex
SUPERFINE

The advantages of both Sephadex gel filtra:
tion and thin-layer chromatography can now
be utilized with the Sephadex Superfine.

Sephadex Superfine is an important com-
plement to other analytic methods, par-
ticularly where only sample quantities of
experimental material are available. It is
useful also (1) for determining the optimum
conditions for column experiments (2) in
place of normal Sephadex in gel filtration
columns when very high resolution is
required (3) as a supporting medium in
column electrophoresis and in partition
chromatography.

Thyroglobulin

v-Globutins

Sy’ Serum albumin

Migration distance (mm.)

[y Chymotrypsinogen
Soya-bean trypsin

M

10*

10
Molecular weight

Correlation between the molecular weight of 9
proteins and their migration rate in thin-layer gel
filtration on Sephadex Superfine G-100 was inves-
tigated. Measurements from separate experiments
were correlated by expression on the common
basis of 6 cm. migration by cytochrome c.
(Andrews, P., Biochem. J. (1964) 91,222, by permis-
sion of the author.)

Sephadex Superfine gels can be applied
to glass plates with ordinary TLC equip-
ment. They adhere easily to the plates.
Addition of a binder is not necessary-

Six types of Sephadex from G-25 to G-200
are available in the SUPERFINE grade. The
small particle size of Sephadex Superfine
(between 10 and 40 microns) permits prep-
aration of thin layers, even with the more
porous gels

The various Sephadex types have the
following fractionation ranges.

Approximate fractionation range
Type Polysaccharides Proteins

Sephadex G-25 100— 5.000
Sephadex G-50 500— 10.000
Sephadex G-75  1.000— 50,000
Sephadex G-100  1.000—100.000
Sephadex G-150  1.000—150,000
Sephadex G-200 1,000—200,000

3.000— 70,000
4,000—150,000
5,000—400,000
5,000—800,000

For additional technical information on Sephadex
Superfine, including booklet Thin-Layer Gel Filtra-
tion, write to:

@ PHARMACIA FINE CHEMICALS INC.
800 C 1A Pl N ). 08854

Pharmacia (Canada) Ltﬂr 110 Place Crémazie
Suite 412, Montreal 11- P Q

(Inquiries outside U.S.A. and Canada should be directed
to PHARMACIA FINE CHEMICALS, Uppsala, Sweden.)
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THE PHILIP MORRIS

AUTOMATED SMOKING MACHINE

MANUFACTURED AND DISTRIBUTED BY PHIPPS & BIRD, INC.

A twenty port, positive puff, automated smoking
machine for total particulate matter determinations

FEATURES

¥ Twenty Port Capacity

¥ Accurate Setting of Puff Volume
¥ Accurate Setting of Puff Duration

—

Positive Puff Profile

Readout Puff Count in Tenths of a Puff

o
—
¥ Control of Fume Hood Draft Velocity
¥ Ultimate in Operating Efficiency

Avutomatic Puff Cut-Off for Each Cigarette
at Predetermined Point or Butt Length

Anather First from Sigma:

Another increase in activity
HEXOKINASE

Type C-602
Crystalline, Ammonium Sulfate Suspension

From Yeast

This is essentially Fraction Il of Kaiji*

Activity: Approx. 500-650 units/mg. 100 units $ 5.25
500-600% higher than previously 250 units  10.50
available from our former supplier. 1,000 units  36.00

2,500 units  78.00

As previously announced, we still offer:

HEXOKINASE

Types: C-130 C-300 C-301
Ammonium Sulfate Suspensions )
Crystalline, From Yeast Fractions | & II*

Activities: Almost 300% Higher than previously available from our
former supplier.

In keeping with the Sigma Policy, we have sharply reduced the
price of Crystalline Hexokinase, now that it is made BY Sigma—
no longer “pfs.”

We can also offer separated Fractions | and 1l of Kaiji, et al., as
well as greatly increased purity—over 300 units/mg vs about 100
to 130 units previously available. Activities to 700 units should be
developed soon.

Type C-130 Approx. 100-130 Type C-300 Approx. 300

units/mg (This is the old units/mg
grade) Fractions | and 1l of Kaji*
(Formerly)

200 units (2 mg) $ 2.00 200 units $ 3.00
1,000 units (10 mg) 6.75 1,000 units 8.00
2,500 units (25 mg) 13.50 2,500 units 16.00

10,000 units (100 mg) 53.00 10,000 units 60.00
Type C-301 Approx. 300 units/mg
This is essentially Fraction ¥ of - 200 wnits $ 3.50
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* Kaiji, et al.,, Ann. N.Y. Acad. Sci 94, 798 (1961).
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AN AUTOMATIC CAMERA
for any microscope...any photomicrograph
LEITZ ORTHOMAT microscope-camera

Select your “field” and push the button...get a precisely
exposed photomicrograph every time. No trial exposures,
no wasted exposures.

Attachable to any microscope, this unique, fully automatic
35 mm camera measures illumination, calculates exposure,
trips the shutter and advances the film. Exposures, from
1/100th second with electronic flash to over ¥2 hour with
fluorescent lighting, can be ‘“‘previewed,” black-and-white
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or color film selected and interchanged (even in the middle
of a roll). Use any system of microscope illumination.

Let the Leitz ORTHOMAT Microscope-Camera auto-
mate your clinical and research photomicrography. Write
for technical data.

R. LEITZ, INC., 468 PARK AVENUE SOUTH. NEW YORK, N.Y. 10016
Distributors of the world-famous products of
ErnstLeitz @.m.b.H., Watziar, Germany—ErnstteitzCanada Ltd.
LEICA AND LEICINA CAMERAS - LENSES - PROJECTORS - MICROSCOPES
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SCIENCE

Funds for New Graduate Students

Academic scientists have not reacted sufficiently to drastic changes
in the political climate. As a result, federal support for graduate educa-
tion has been hard hit. Unless present political trends are reversed,
federal funds for academic research may also be cut.

Graduate school enrollments have been increasing at the rate of about
10 percent per year and are expected to reach about 300,000 in 1968.
However, the number of new fellowship and traineeship awards will drop
from 15,000 in fiscal year 1966 to about 10,500 in fiscal 1968. The
effects will be felt most painfully in the physical sciences. Among the
programs supporting graduate study, new National Science Foundation
graduate fellowships will fall from 3635 (in 1966) to about 2600 (in
1968); the National Defense Education Act Title IV fellowships, from
6000 to 3325; and the National Aeronautics and Space Administration
traineeships, from 1335 to 75.

An alternative and important source of stipends for graduate students
is research grants or contracts. If funds for research were expanding,
some of the effects of the cuts in fellowship funds could be offset. How-
ever, overall federal support for the physical sciences has also dimin-
ished. Present indications are that federal funds for research and devel-
opment in the physical sciences will drop at least 7 percent from fiscal
1967 to fiscal 1968. Because of inflation and other factors, the cost of
conducting scientific activities increased by about 7 percent during the
year. , ;

Those responsible for the conduct of research will have to operate
with the equivalent of 14 percent less money. In a retrenchment, pur-
chases of equipment and supplies take precedence over provision of
stipends for graduate assistants. Moreover, experienced graduate assist-
ants of known competence are supported in preference to beginners.
Thus, one consequence of recent congressional actions will be a stunted
or a lost generation of young scientists. Prominent among the casualties
will be those who need financial assistance in order to continue their
education.

Congress does not seem to have comprehended the effects of its ac-
tions. In its present mood it does not want to listen. Observers have
the impression that it is unusually peevish and anti-intellectual. Largely
because of the war in Vietnam, a deficit of as much as $29 billion is
projected. With an election year approaching and the public overwhelm-
ingly against a tax increase, Congress feels that its only course is to
decrease spending.

However, it is unwilling to cut military expenditures, social security,
or medicare. It cannot reduce the interest on the national debt. If cuts
in the budget are to be made, they must come out of a few activities.
Science and education now seem among the more vulnerable. The Con-
gressional Record for 18 October shows the current attitudes of many
members of the House of Representatives. In wide-ranging debate con-
cerning budget cuts, many activities and agencies were defended—for
example, the Post Office Department, the Internal Revenue Service, the
Federal Bureau of Investigation, even the supersonic transport. No mem-
ber rose to speak for education or the National Science Foundation.

Today Congress seems unable to select a wise course of action.
In this pre-election year, congressmen listen willingly to their constitu-
ents but to few others. If a further decline in support of science and
higher education is to be prevented, academic scientists across the
country must make themselves heard both now and later. The universi-
ties and their alumni associations represent a potentially powerful politi-
cal force. The time has come for bringing that force into constructive
action.—PHILIP H. ABELSON



Beckman’s DB-G spectrophotometer performs a versatile
repertoire: from classical routines to advanced procedures (including
spectroreflectometry, recording spectrophotometry,

programmed wavelength scanning, kinetic studies, column
chromatography monitoring, and atomic absorption).

And results are right on key.

This double-beam (DB), grating (-G)
spectrophotometer delivers avirtuoso
performance. Its program of capa-
bilities includes digital readout, micro
sampling, Tm analysis, colorimetry,
kinetic studies, and computer com-
patibility. Provides excellent resolu-
tion from 190 to 700 my (and as
high as 800 mu with an optional red
sensitive photomultiplier) in 60-80%
less time than routine single-beam
analyses. Works alone or with Beck-
man's full line of precision-matched
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accessories. The DB-G needs only
half the space and no special treat-
ment to perform anywhere—under
any conditions (even road trips).
Thousands of DB-G's are on-stage
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seriously their responsibility to work
on the interaction between sociological
theory and technological invention,
even to the point where sociologists
work out specifications for needed tech-
nological innovation. For example, so-
ciologists could have identified the de-
sirability of coitus-independent contra-
ceptives such as the IUD and should
press the need for methods to pre-
determine the sex of offspring. Brim
also raised the question of abortion as
a major element in family planning.
Abortion is a problem that has not yet
been solved either technologically or
socially, and a mere handful of so-
ciologists are working on it.

Many questions were raised about
the consequences of reduced family
and population size. What are the ef-
fects of child spacing on interpersonal
relations within the family? What
changes occur in the relations between
generations? In the role of women?
There was a lively discussion of the
need for research on the unintended
results of institutionalizing a great so-
cial innovation like family planning.

Reuben Hill (Minnesota) focused on
family studies, which see man as an ini-
tiator in the social process. Such studies
are much needed as balance to. the
demographers’ view of man as a pas-
sive particle in the grip of social forces.
For family planning programs the opti-
mal reference unit seems to be the nu-
clear family and its social network of
neighbors and relatives, rather than the
individual mother or society at large.
Family planning is a special case of
family decision making and problem
solving, and it involves the husband
and father no less than the mother, al-
though the male member of the family
constellation has been largely neglected
in family planning research.

Mass communication was described
by Daniel Lerner (Massachusetts In-
stitute of Technology) as a technology
without a theory. Because the mass
media can reach very large communi-
ties simultaneously, repeatedly, and
rapidly, they make feasible the crea-
tion of a climate of opinion in which
rapid changes of attitude can occur.
This kind of change arouses a whole
range of demands—for more housing,
more education, and more food, for
example. Although mass media cannot
alone induce acceptance, family plan-
ning programs will be most effective
when presented as a form of behavior
that can help satisfy the full range of
rising expectations. This kind of co-
ordination has been important to the
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success of family planning programs
in Taiwan and Korea.

Leo Bogart (American Newspaper
Publishers’ Association) described
American advertising as functioning

chiefly on superficial levels of motiva- |

tion that are not particularly relevant
to family planning as a marketing
problem. However, family planning
programs could well use advertising’s

organizational expertise for distributing

the product: it does little good to per-
suade people to use a product that is
not readily available. One important or-
ganizational technique in achieving the
right marketing mix is the use of a sin-
gle coordinator with authority to cut
across established hierarchical lines to
get things done. Another useful device
is to select specific target groups and
gear each campaign to certain segments
of the population. A third value may
lie in promoting familiarity with many
different kinds of contraceptives, tak-
ing the basic concept of contraception
for granted; this may serve to alleviate
anxiety about a radical innovation by
assuming that it is already favorably
known.

Catherine Chllman (Welfare Admin-
istration) pointed out that poverty
groups in the United States have many
of the characteristics of a developing
nation. Family planning research on
middle class families has as little rele-
vance for these groups as for India or
Hong Kong.

George M. Foster (Berkeley) sug-
gested that people in all cultures ap-
pear to be basically so pragmatic that
they will accept any innovation that
they can see actually meets a need in
their own lives. If this is true it follows
that any attempt to establish change
depends on four conditions: the people
must perceive a need; they must have
information on how that need can be
met; the materials to meet the need
must be easily available to them; and
the society must not impose negative
sanctions. Actually there now exXists
sufficient knowledge about these four
conditions that they need not comprise
the main barriers against family plan-
ning. Those barriers are rather to be

found in the nature, structure, and per-

sonality of bureaucracies. The real con-
tribution that social sciences can make
to family planning—and to all techno-
logical development—is to enable peo-
ple to understand themselves as indi-
viduals and as members of their or-
ganizations.

Foster also challenged the recurring
emphasis on expanding freedom of
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choice and improving family function
as euphemisms for the real goal of
family planning programs. This goal
he stated as bringing births and deaths
into approximate balance at some level
which will enable relatively civilized
life to continue. This point engendered
vigorous discussion. The consensus ap-
peared to be that the three values—
individual freedom, family integrity,
population control—are not mutually
exclusive but can and must be brought
into a working synthesis, for the pur-
pose of all population planning is to
improve the quality of living. It is
probably true that the priority of em-
phasis among the three approaches will
differ with different social contexts, but
all are essential.

Everett Rogers (Michigan State) re-
ported on research on the diffusion of
innovations and suggested ways of us-
ing the diffusion approach for family
planning research. He stressed the
inadequacy of static or demographic
variables such as age, literacy, and
family size, and suggested four other
variables that hold high potential for
family planning research: economic in-
centives, social-psychological percep-
tions, social structure norms, and com-
munication strategies.

The findl discussion, led by Nicholas
Demerath (Washington University),
concerned organizational theory. Ad-
ministrative slow-downs in family plan-
ning programs can be relieved by re-
search into the motivations and func-
tioning of policy makers. Four special
barriers need investigation. First, ad-
ministrative elites in developing coun-
tries are often very small and seriously
overloaded; second, thev tend to work
in the colonial tradition of custodial
leadership; third, there is excessive bu-
reaucratization, often increased by the
zeal of technical consultants who are
eager to get more people to work on
their programs; and fourth, the eth-
nocentrism of technical consultants,
often Americans, is a serious obstacle.
Organizations capable of all-out efforts
for population planning can never be
built until Western consultants work
in full partnership with local mana-
gerial talents, recognizing their high ca-
pabilities and working pragmatically in
ways that are socially and culturally
appropriate to the environment. The
creation of personal competence is es-
sential here, and it can be done by
co-opting local talent and helping to
give them locally appropriate forms of
managerial training. In this discussion
of organization, the question was raised
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The quantitative peaks we refer to are those recorded by
our ultraviolet flow stream monitors. ISCO’'s monochro-
matic Model UA-2 and Model 222 are the only low cost
UV monitors which conform rigorously to Beer’'s absorp-
tion law. Other analyzers are sensitive to adjacent mercury
vapor spectral lines but with ISCO analyzers precise
quantitative results will be obtained If the flow stream
absorbs any light at 254 my, regardless of the wavelength
of maximum absorpticn.

The Model UA-2 has a built-in recorder which monitors
true linear absorbance (not percent transmittance) at
254 mu in two ranges; O to 0.5 and O to 2.5. An inter-
changeable dual-beam optical unit operates at both 254
and 280 mu. The Model UA-2 will also actuate an associ-
ated fraction collector at the beginning and end of each
UV-absorbance peak, depositing each UV-absorbing
fraction in a separate collecting tube.

Prices for a complete ISCO absorbance monitoring,
narrow bandwidth analyzer start at $695.

For complete information
and prices send for

brochure UA27K.

ISCO INSTRUMENTATION
SPECIALTIES COMPANY, INC.

5624 SEWARD AVE. PHONE (402) 434-8265
LINCOLN, NEBRASKA 68507, U.S.A. CABLE ADDRESS: ISCOLAB LINCOLN
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GOT A
MINUTE?

AUTOMATE
YOUR
LABWASHING

Patent 3,316,925

The CRC Labwasher ®

CRC LABWASHER®

In one minute, you can automate your lab
glassware washing with the Mobile CRC
Labwasher. Without costly installation
charges. Without incorivenience. Just plug
it in, and add water by connecting to any
faucet. (We even provide adapters to fit
various faucets)

The Mobile model will clean and dry 90%
of your most commonly-used glass
labware. With 50% less breakage than
handwashing. 15 auxiliary stainless steel
racks available for volume washing.

In a shorttime, the Mobile CRC Labwasher
pays for itself in man-hours saved. It's
12 Cu. Ft. of pure convenience.

Bulletin S 7111 and in-the-field user
reports available upon request.

Find out more. Write to:

THE

CHEMICAL
RUBBER

co.

Dept. S 7111 - 18901 Cranwood Parkway
Cleveland, Ohio 44128
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whether public health administrators
are the best source for leadership in
creating effective family planning or-
ganizations. There was some feeling
that. the intense specialization required
for membership in this group does not
lend itself readily to the kind of flexi-
ble inventiveness needed for family
planning programs.

In summing up the conference Lyle
Saunders (Ford Foundation) compared
contemporary family planning pro-
grams with the Wright brothers’ air-
plane—a creaky and ungraceful in-
vention of limited performance. The
effort of this conference was to ex-
plore ways in which the social sciences
can improve both the form and the
performance of this innovation. A

great variety of areas were explored -
where the innovation can benefit from

a great deal more social science in-
volvement. The conference also dem-
onstrated that scientists can work in

this applied field without losing their

status in the scientific community.
The conference was sponsored joint-
ly by the AAAS Council Study Com-
mittee on Population Explosion and
Birth Control and the National Insti-
tute of Child Health and Human De-
velopment. :
MARGARET SNYDER
National Institute of Child Health
and Human Development,
Bethesda, Maryland

Calendar of Events—November

National Meetings

8-10. Eastern Analytical Symp., New
York, N.Y. (E. G. Brame, Jr., Elastomer
Chemistry Dept., duPont Experiment Sta.,
Wilmington, Del. 19898)

8—10. American Water Resources Assoc.,
3rd annual conf., San Francisco, Calif.
(A. A. Stone, International Engineering
Co., 74 New Montgomery St., San Fran-
cisco 94105)

8-11. Respiratory Therapy, 4th annual
conf., Boston, Mass. (M. J. Nicholson, 6
Beacon St., Suite 620, Boston 02108)

9-11. Gerontological Soc., Inc., 20th
annual mtg., St. Petersburg, Fla. (Mrs.
M. Adler, 660 S. Euclid St., St. Louis,
Mo.)

10. Laboratory Animal in Gerontologic
Reséarch, symp., St. Petersburg, Fla.
(R. H. Yager, Natl. Acad. of Sciences-
Natl. Research Council, 2101 Constitution
Ave., NW, Washington, D.C.)

10-11. New England Psychological
Assoc., annual mtg., Hartford, Conn. (M.

M. Riggs, New Hampshire Child Guidance

Clinics, 121 S. Fruit St., Concord 03301)
11-12. American Acad. of Psychother-
apists, annual conf., Warrenton, Va.

do blocks

of the light world:

26 Spectrolab
precision flters

It's available now — this exceptional laboratory
set of dielectric optical filters that are reliable,
accurate wavelength standards for any appli-
cation involving study, measurement or con-
trol of light. )
The 25 humidity-sealed filters are Spectrolab
Type P narrow bandpass, with center wave-
lengths graduated in 200-Angstrom increments
over the range from 4350 through 9150 Ang-
stroms.

Typical applications: spectral analysis, color-
imetry, light-isolation, color TV development,
photometry, light study, photometric measure-
ment, bacteriology, and others...in short,
any application needing precise wavelength
control.

Filter half-peak bandwidths are 75 %5 Ang-
stroms; peak transmission, including blocking,
is 55% or higher, with peak wavelength toler-
ance within 0.2% of center wavelength. Filters
are one-inch diameter, thickness up to % inch,
Over the entire sidebands from 3000 to 9500
Angstroms, there is virtually total rejection..
less than 0.001% transmission 125 Angstroms
from the filters peak wavelength.

Filter set comes in lined and compartmented
hardwood case, with easy identification mark-
ings on the separation spacers. Individual trans-
mission curves are supplied for each filter.
Price is a low $1500 — about half the cost of
the filters if bought individually — and sets are
available for immediate delivery. Contact
Spectrolab for ordering information or more
detailed technical data.

spectrrolald
|
A {extron) Company

12484 Gladstone Ave., Sylmar, California 91342
Telephone: (213) EM 5-4623
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THE KLETT FLUORIMETER

Ne. 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 amounis of these substances.

KLETT SCIENTIFIC PRODUCTS

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

: li /Eff Manufacturing Co., Inc.

179 EAST 87TH STREET, NEW YORK, N. Y.

thru vertebrate

Relialab offers new, low-cost, modular environmental rooms
to meet your exact requirements for cultures, biologicals,
animal rearing, food sampling, etc. All are the result of
Tenney space age technology. Standard sizes: 4’ x 4 x 8’ to
12’ x 12’ x 8, Custom sizes also available. Temperature
ranges: —20°C to 60°C. ; humidity control is standard
option. Write or call today for complete information.

~relialal

y ( Y
~ ENGINEERING, INC.

1090 Springfield Rd., Union, N. J. 07083 « (201) 686-7870

444
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of particles.

Available with special purpose com-
puter elements or digital interfaces.

- MEDICINE -BIOLOGY - ENVIRONMENTAL

SCIENCES

AlL SCANNERS provide accurate and
rapid means of detection, identifica-
tion, enumeration and spatial analysis

Objects and images are auto-
matically calculated avoiding
complex, tedious and time con-
suming visual measurements.

MEDICAL & BIOLOGICAL PHYSICS DEPARTMENT

AIRBORNE

INSTRUMENTS LABORATORY

A DIVISION OF CUTLER-HAMMER
MELVILLE, LONG ISLAND, NEW YORK 11746
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Oxford

Key to the Families
of Flowering Plants

of the World

REVISED AND ENLARGED FOR USE
AS A SUPPLEMENT TO “THE GEN-
ERA OF FLOWERING PLANTS”

By JOHN HUTCHINSON, Formerly Keeper of
Museums of Botany, Royal Botanic Gardens,
Kew. This separate key is a companion to the
author’s Genera of Flowering Plants and can be
used in the field to identify the family (but not
the species) of a very large percentage of flower-
ing plants, in any part of the world. The key is
arranged in artificial groups for ready identifica-
tion. Popular names are not included but there

is a glossary of botanical terms and some simple

diagrams for the student.
Cloth, $5.50. Paper, $3.75

Dictionary of
Organic Compounds

THE CONSTITUTION AND PHYSICAL,
CHEMICAL AND OTHER PROPERTIES
OF THE PRINCIPAL CARBON COM-
POUNDS AND THEIR DERIVATIVES,
TOGETHER WITH RELEVANT LITER-
ATURE REFERENCES, FOURTH EDI-
TION, THIRD SUPPLEMENT

Edited by the late SIR IAN HEILBRON and
others, this volume by ROGER STEVENS. The
majority of the new entries in this Third Supple-
ment are derived from papers published during
the year of 1966, although entries have been add-
ed for notable omissions and errors in the main
work and in earlier supplements, The Dictionary
has been brought up-to-date in the light of the
work of F. A. Allen and D. Rogers, who have
provided a reference list of organic structures
whose absolute configuration has been deter-
mined by X-ray fluorescence crystallography.

Hlius. $28.00

A Dictionary
of Geology

THIRD EDITION

By JOHN CHALLINOR. This book, when it
was first published in 1960, was the pioneer work
in the field of geological nomenclature. The
growth of the science of geology has necessitated
a new edition every three years to keep pace with
the new data, Again in this third edition a
thorough revision has been made, new material
incorporated, new terms added. Over two thou-
sand names and terms have been carefully select-
ed, a special feature being the many quotations
and references which are scattered over the whole
field of geological literature. $6.75

The Properties of
Liquid and Solid

Helium

By J. WILKS, Pembroke College, Oxford. This
volume presents an extensive and critical survey
of the physical properties of condensed 3He and
4He. The behavior of the liquid and solid phases
are discussed against the theoretical background,
which is now sufficiently developed to unify many
diverse experimental results. Particular attention
is also given to the wide variety of experimental
techniques employed in the study of helium at
low temperatures. 365 figures, 3 halftone plates.
(International Series of Monographs on Phgzs(z’c%

OXFORD &
UNIVERSITY W&

PRESS W&

200 Madison Avenue,
New York, N.Y. 10016
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(H. Rockberger, Conference Chairman, 44
South Munn Ave., East Orange, N.J.
07017)

11-15. American Soc. for Cell Biology,
7th annual mtg., Denver, Colo. (M. J.
Moses, Box 2982, Duke Univ. Medical
Center, Durham, N.C. 27706)

12-17. American Soc. of Mechanical
Engineers, winter annual mtg., Pittsburgh,
Pa. (A. B. Conlin, Jr., 345 E. 47 St.,
New York 10017)

13-15. Industrial Diamond Revolution,
technical conf., Columbus, Ohioc (Con~
ference Hg., 330 S. Wells St., Chicago,
11I. 60606)

13—15. American Petroleum Inst., 47th
annual mtg., Chicago, Il. (American
Petroleum Inst., 1271 Ave. of the Amer-
icas, New York 10020)

13—-16. Engineering in Medicine and
Biology, 20th annual conf., Boston, Mass.
(Professional Assocs., 6520 Clayton Rd.,
St. Louis, Mo. 63117)

14-16. American Federation of Infor-
mation Processing Societies, fall joint com-
puter conf., Anaheim, Calif. (Executive
Secretary, 211 E. 43 St,, New York
10017)

14-17. American Acoustical Soc., fall
mtg., Miami Beach, Fla. (J. Steinberg,
Inst. of Marine Science, Univ. of Miami,
Miami 33149)

14-18. Air-Conditioning and Refrigera-
tion Inst., annual mtg., Miami, Fla. (1815
N. Fort Myer Dr., Arlington, Va. 22209}

15-18. American Society of Tool and
Manufacturing  Engineers, semi-annual
conv., Dearborn, Mich. (The Society,
20501 Ford Rd., Dearborn 48128)

16-18. American Physical Soc., New
York, N.Y. (W. W. Havens, 538 W. 120
St.,, New York 10027)

16—-19. National Soc. for Crippled Chil-
dren and Adults, annual mtg., Los Angeles,
Calif. (K. Bauer, Director of Public Rela-
tions, 2023 W. Ogden Ave., Chicago,
TIL)

17-18. Computer Applications in Clini-
cal Electrocardiography, postgraduate pro-
gram, Washington, D.C. (J. S. France,
Assistant Director, American College of
Cardiology, Bethesda, Md. 20014)

19-21. International College of Sur-
geoms, 5th Western regional mtg., Las
Vegas, Nev. (F. M. Turnbull, Jr., 1127
Wilshire Blvd., Los Angeles, Calif. 90017)

19-22. Association of Military Surgeons
of the U.S., annual mtg., Washington,
D.C. (Brig. Gen. F. E. Wilson, AMSUS,
1500 Massachusetts Ave., NW, Suite 132,
Washington, D.C. 20005)

20-21. Manpower for Oceanography,
education symp., Houston, Tex. (American
Soc. for Oceanography, 854 Main Build-
ing, Houston 77002)

20-22. Society of Economic Geologists,
New Orleans, La. (J. O. Kalliokoski,
Dept. of Geology, Princeton Univ., Prince-
ton, N.J. 08540)

20-22. American Physics Soc., annual
Fluid Dynamics mtg.,, Bethlehem, Pa.
(P. S. Klebanoff, Natl. Bureau of Stand-
ards, Connecticut Ave. at Van Ness St.,
NW, Washington, D.C. 20234)

20-22. Geological Soc. of America,
annual mtg., New Orleans, La. (G. E.
Murray, Texas Technical College, Box
4680, Technical Station, Lubbock, Tex.,
or Miss D. Curtis, Shell Oil Co., Box
60193, New Orleans 70160)

Oxford

Technology in

Western Civilization

Volume I:
The Emergence of Modern Indus-
trial Society—Earliest Times to
1900

Volume II:
Technology in the Twentieth Cen-

tury
Edited by MELVIN KRANZBERG,
Case Western Reserve University,
and CARROLL W. PURSELL, JR,,
University of California, Santa Bar-
bara
1967 1,550 pp. 400 illus.
text edition, each volume, $ 8.50
trade edition, boxed set, $27.50

Invertebrate Zoology

By PAUL A. MEGLITSCH, Drake

University
1967 990 pp. 400 illus, $11.00

Inorganic Chemistry

By C. S. G. PHILLIPS and R. J. P.
WILLIAMS, both of Oxford Univer-
sity

Volume I: Principles; Non-Metals

1965 700 pp. illus. $8.00
Volume II: Metals

1966 696 pp. illus. $8.00
Genetics

SECOND EDITION
By ROBERT C. KING, Northwest-
ern University

1965 450 pp. 159 illus.

The Second Law:

AN INTRODUCTION TO CLASSI-
CAL AND STATISTICAL THER-
MODYNAMICS

By HENRY A. BENT, University of
Minnesota
1965 442 pp.

$9.50

cloth $8.00
paper $3.75

illus.

Population in

Perspective

Edited by LOUISE B. YOUNG, Sci-

ence Editor, American Foundation

for Continuing Education

Spring 1968 approx. 400 pp.
cloth $8.50
paper $4.95

OXFORD &
 UNIVERSITY W&

PRESS W&
200 Madison Avenue,
New York, N.Y. 10016
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20-22. Geochemical Soc., annual mtg.,
New Orleans, La. (E. C. T. Chao, %
U.S. Geological Survey, Washington, D.C.)

20-22, Mineralogical Soc. of America,
New Orleans, La. (G. Switzer, % U.S.
National Museum, Washington, D.C.
10025)

20-22. Paleontological Soc. of America,
New Orleans, La. (R. L. Langenheim,
Dept. of Geology, Univ. of Illinois, Ur-
bana)

26-29. American Medical Assoc., clin-
ical conv., Houston, Tex. (W. E. Bur-
meister, Director, Convention Services
Dept., AMA, 535 N. Dearborn St., Chi-
cago, IlL)

26-30. American Inst. of Chemical En-
gineers, 60th annual mtg., New York, N.Y.
(H. I. Wolff, Shell Chemical Co., 50 W.
50 St.,, New York 10020)

26-1. Radiological Soc. of North
America, 53rd annual mtg., Chicago, Il
(M. D. Frazer, RSNA, 713 East Genesee
St., Syracuse, N.Y.)

27-29. American Astronautical Soc.,
natl. mtg., New York, N.Y. (N. Levin,
Guidance and Control, Plant 35, Grum-
man Engineering Corp., Bethpage, N.Y.
11714)

27-30. Entomological Soc. of America,
annual mtg.,, New York, N.Y. (R. H.
Nelson, ESA, 4603 Calvert Rd., College
Park, Md.)

27-1. Chemical Industries, New York,
N.Y. (International Exposition Co., 200
Park Ave., New York 10017)

28. American Soc. of Therapeutic Radi-
ologists, Chicago, Ill. (J. A. Del Regato,
Penrose Cancer Hospital, Colorado Springs,
Colo. 80907)

29-30. Society for Industrial and Ap-
plied Mathematics, fall mtg., Santa Bar-
bara, Calif. (H. B. Hair, 33 S. 17 St.,
Philadelphia, Pa. 19103)

29-1. Wire and Cable Symp., Atlantic
City, N.J. (J. Spergel, USAEC, Fort
Monmouth, N.J. 07703, attn: AMSEL-
KL-EE)

30-3. American Anthropological Assoc.,
annual mtg., Washington, D.C. (C. Frantz,
1530 P St.,, NW, Washington, D.C. 20005)

International and Foreign Meetings

6-14. Dentistry, intern. symp., Quito,
Ecuador. (O. C. Jaramillo, Decano,
Facultad de Odontologia, Universidad
Central, Quito)

6-24. Meteorological Instructors, re-
gional seminar, Santiago, Chile. (World
Meteorological Organization, 41, Av. Giu-
seppe Motta, Geneva, Switzerland)

7-10. Methods in Seil Ecelogy, symp.,
Paris, France. (UNESCO, Pl. de Fonte-
noy, Paris 7)

8-10. Electroplating, intern. conf.,
Erfurt, Germany. (Dr. Burkhardt, PV
Elektrotechnik, Pa 16, Galvanotechnik,
Kammer der Technik, Torgauer Str. 76,
705 Leipzig 5, Germany)

9-10. American Anthropological Assoc.,
annual mtg., Toronto, Ontario, Canada.
(Executive Secretary, 1530 P St., NW,
Washington, D.C. 20005)

9-11. Hematology, 2nd natl. conf.,
Bucharest, Rumania. (I. Caloeneschu, Un-
ion of Medical Science Societies of the
Socialist Republic of Rumania, 8 rue
Progresul, Bucharest)

10-11. Psychosomatic Disorders, 11th
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Need oil immersion 1000 X magnification for true edge-to-
edge images of cell nuclei? Or for histological, bacteriologi-
cal, or morphological studies? Then your students should
have professional quality Academic 255 Flat Field Micro-
scopes by Bausch & Lomb. These new instruments are built
for long lasting, maintenance-free service, but are priced well
within school/college budgets. They feature an optional
double-viewing head with measuring pointers to help the
student learn faster. To get all the details, of this and all the
other Academic 255 Microscopes, write for our Catalog
31-2172. There’s no obligation. Write Bausch & Lomb, 85647
Bausch Street, Rochester, New York 14602.

BAUSCH & LOMB (§)
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Ashing
below 150°C
retains
inorganics

Pyrometer shows that Tracerlab’s
LTA-600 can ash samples thoroughly
at temperatures well below 150°C
—low enough to leave all inorganic
constituents unaltered. A cold
plasma of atomic oxygen does the
ashing, while our accessory pyrom-
eter keeps you posted on the tem-
perature.

This low-temperature dry asher
permits more accurate quantitative
elemental and structural analyses of
plant and animal tissues, bones,

coal, oil well cores, polymers, and

radioactive materials. Prepares pure
samples for atomic adsorption spec-
trophotometry, mass spectrometry,
emission spectroscopy, X-ray diffrac-
tion, and electron microscopy.

Send for literature on equipment, .
techniques and services.

y For Ek Inc.

grE | TRACERLAB

2030 WRIGHT AVENUE, RICHMOND, CALIFORNIA
In Europe: Mechelen, Belgivm
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annual conf., London, England. (A. H.
Crisp, % Academic Psychiatric Unit,
Middlesex Hospital, London, W.1)

13-18. International Federation of Cot-
ton and AHied Textile Industries, Delhi,
India. (M. Ludwig, Director, 29 am
Schanzengraben, Postfash 280, 8093 Zu-
rich, Switzerland)

14-16. Ecology of Atherosclerosis, in-
tern. symp., Chicago, Ill. (P. L. White,
Héart Assoc., 22 W. Madison St., Chicago
60602) )

14-18. Industrial Electronics, 3rd intern.
exhibition, Basel, Switzerland. (Fachmes-
senpSkretariat, Schweizer Mustermesse
Basel, 4000 Basel 21) B

15-17. Powder Metallurgy in Nuclear

Technology, symp., London, England.
(Inst. of Metals, 17 Belgrave Square,
London, S.W.1)

15-29. World Meteorological Organiza-
tion, Commission for Agricultural Mete-
orology, 4th)session, Manila, Philippines.
(41, Av. Giuseppe Motta, P.O. Box 1,
Ch-1211, Geneva 20, Switzerland)

17-18. International Game and Fish
Conf., San Juan, Puerto Rico. (D. P. de
Sylva, 1 Richenbacker Causeway, Miami,
Fla. 33149)

19-22. Asia-Oceania Congr. of Otorhi-
nolaryngology, 1st, Manila, Philippines.
(T. F. Garcia, Manila Doctors Hospital,
667 United Nations Ave., Manila 00100)
_ 20-28. Hurricanes and Tropical Mete-
orology, 5th technical conf., Caracas,
Venezuela. (K. V. Spengler, American
Meteorological Soc., 45 Beacon St.,
Boston, Mass.)

21-25. Radioisotope Tracers in Indus-
try and im Geophysics, symp., Prague,
Czechoslovakia. (Intern. Atomic Energy
Agency, 11 Kartner Ring, Vienna 1,
Austria)

23-27. Geological Soc. of America, field
trip, Yucatin, Mexico. (B. B. Hanshaw,
U.S. Geological Survey, Washington, D.C.)

26-30. Pan American Medical Assoc.,
42nd annual congr., Buenos Aires, Argen-
tina. (J. J. Eller, Director General, 745
Fifth Ave., New York 10022)

26—-1. World Federation for Mental
Health, 20th annual mtg., Lima, Peru.
(Administrative Hgq., 1, rue Gevray,
Geneva, Switzerland)

27-2. Science and Techmnology in De-
veloping Countries, Beirut, Lebanon. (C.
Nader, American Univ. of Beirut, Beirut)

28-30. Decomposition of Organometallic
Compounds to Refractory Ceramics, Met-
als and Metal Alloys, intern. symp., Day-
ton, Ohio. (E. W. Stefanko, Univ. of
Dayton, Dayton 45409)

28-30. Trombosis, intern. mtg., Wash-
ington, D.C. (S. Sherry, Washington Univ.
School of Medicine, St. Louis, Mo.)

29-1. Polymer Characterization, intern.
symp., Columbus, Ohio (J. Bonds, Battelle
Memorial Inst., Columbus Laboratories,
505 King Avenue, Columbus 43201)

29-5. Inter-American Congr. of Radi-
ology, 9th, Montevideo, Mexico. (P. J.
Hodes, Jefferson Medical College Hospital,
11th and Walnut Sts., Philadelphia, Pa.
19107) .

30-1. Mission Planning and Planetology,
intern. mtg., New York, N.Y. (R. Enz-
mann, chairman, 29 Adam St.,, Lexing-
ton, Mass.)

Harford cages
designed to your
specifications
and new Federal
regulations!

HARFORD GIVES YOU A CHOICE of
quality cages for holding, testing or
isolation of poultry, water fowl,
game birds, mice, rats and other
rodents.

HARFORD GIVES YOU A FULL SE-
LECTION of cages for primates,
dogs, cats, rabbits and guinea pigs
designed and constructed to con-
form to new Federal Regulations!

We build cages with your animals in
mind. Whether it's one cage or an
entire system in special sizes con-
forming to Federal Regulations, ask

'us. Send your specifications today.

Manufacturing animal cages since 1938

Harford

Metal Products, Inc.
Building 101
Aberdeen, Md. 21001
272-3400 (301)
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BOOKS RECEIVED

(Continued from page 626)

American Council on Education, Washing-
ton, D.C., ed. 7, 1967. xvi 4+ 957 pp. $14.

The American Occupational Structure,
Peter M. Blau and Otis Dudley Duncan.
Wiley, New York, 1967. xvii 4+ 520 pp.,
illus. $14.95.

Analysis and Design of Integrated Cir-
cuits. David K. Lynn, Charles S. Meyer,
and Douglas J. Hamilton, Eds. McGraw-
Hill, New York, 1967. xxvi 4+ 545 pp.,
illus. $16.50.

Anatomy and Surgery of Hernia. Leo
M. Zimmerman and Barry J. Anson. Wil-
liams and Wilkins, Baltimore, ed. 2, 1967.
X + 368 pp., illus. $17.25.

Animal Health and Housing. David
Sainsbury, with the assistance of Peter
Sainsbury. Williams and Wilkins, Balti-
more, 1967. x 4 329 pp., illus. $10.75.

Animals in Our World. Jacques Le-
comte. Holt, Rinehart and Winston, New
York, 1967. viii 4 152 pp. $4.95.

Annual Review of Physical Chemistry.
Vol. 18. H. Eyring, C. J. Christensen,
and H. S. Johnston, Eds. Annual Re-
views, Palo Alto, Calif.,, 1967. x 4 486
pp., illus. $8.50.

Ants From Close Up. L. Hugh New-
man. Photographs by Stephen Dalton and
others. Crowell, New York, 1967. xvi 4
112 pp. $6.95.

Aqueous Wastes from Petroleum and
Petrochemical Plants. Milton R. Beychok.
Wiley, New York, 1967. x + 370 pp.,
illus. $12.75.

Arctic Bibliography. Vol. 13. Prepared
by the Arctic Institute of North America.
Marie Tremaine, Ed. McGill University
Press, Montreal, 1967. Ixiv + 1554 pp.
$12.50.

The Art of Hunting Big Game in North
America. Jack O’Connor. Drawings by
Douglas Allen. Knopf, New York, 1967.
X -+ 404 pp. $8.95.

Asphalt Pavement Engineering. Hugh
A. Wallace and J. Rogers Martin. Mc-
Graw-Hill, New York, 1967. x 4 351 pp.,
illus. $13.50.

The Atomic Debates. Brodie and the
Rejection of the Atomic Theory, Three
Studies. W. H. Brock, Ed. Humanities
Press, New York, 1967. x + 186 pp.,
illus. $6.50.

Austin’s Clean Rooms of the World.
Case Book of 200 Clean Rooms. Philip
R. Austin. Ann Arbor Science Publishers,
Ann Arbor, Mich., 1967. xiv 4 396 pp.,
illus. $33.75.

Australian Academy of Science Year
Book. Australian Acad. of Science, Can-
berra, 1967. 111 pp.

BASIC. An Introduction to Computer
Programming Using the BASIC Lan-
guage. William F. Sharpe. Free Press,
New York, 1967. xi 4+ 137 pp., illus.
Cloth, $6.95; paper, $3.95.

Basic Experimental Chemistry. A Labo-
ratory Manual for Beginning Students. C.
B. Anderson and J. L. Hawes. Benjamin,
New York, 1967. vi + 233 pp., illus.
Paper, $11.75

Bayesian Decision Problems and Mar-
kov Chains. J. J. Martin. Wiley, New
York, 1967. xiv + 202 pp. $10.95. Opera-
tions Research Society of America Publi-
cations, No. 13.-
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It happens every 20 minutes. . .

... in an average work day, another per-
ceptive analyst buys a Bausch & Lomb
Spectronic 20®, That’s why it’s the most
widely used colorimeter-spectrophoto-
meter . . . with over 50,000 in the field.
It handles so many photometric tests faster and at a lower cost per
sample than any other make. And it also has the wide continuous range
of a spectrophotometer (from 340-950 my with infrared phototube and
filter) . Only Bausch & Lomb uses Certified-Precision Diffraction Grat-
ings to give you unequalled range and spectral purity in an instrument
priced as low as $333. It’s the easiest to use . . . the fastest to read . . .
with remarkable stability, high sensitivity and has better reproducibility,
too. Available separately or as part of a Data Acquisition System cap-
able of processing 4 samples a minute. Attach our new Concentration
Computer and you get direct concentration readings. Write for Catalogs
33-266 and 33-2215. Or ask us to demonstrate it. We wager you will join
the other 50,000 owners. Bausch & Lomb, 77447 Bausch Street, Roch-
ester, New York 14602.

NOILVANIWNYLISNI
1¥211d0 /21NOHLI373 ONIINVACY

BAUSCH & LOMB (@)

In Canada, Bausch & Lomb Optical Co., Ltd., 16 Grosvenor St., Toronto, Ontario.



Flexibility...at low cost

Radiological

survey

0.5 mr/hr to 500 mr/hr

MB‘EI‘ from EN

This rugged, transistorized radiological survey meter, with three inter-
changeable probes, provides maximum flexibility, at low cost, in one

instrument.

Model PSM-760, with Alpha, Beta, Gamma probe (to 30,000 CPM) + $219
With additional Beta-Gamma probe (to 50 mr/hr)* « ¢ « « « « « $239
With additional Beta-Gamma probe (to 500 mr/hr) « « « ¢ « « « $264

Catalog and other data available on request. To order, write on your letterhead

or send purchase order to:

EGN

compPomaTiON

*illustration

175 PEARL ST., BROOKLYN, N.Y. 11201, Dept. N6

rOMmICron

RING
ILLUMINATOR

for
STEREO MICROSCOPES

UNIFORM
EVENLY DIFFUSED
ILLUMINATION

Models Available For
Bausch & Lomb Stereos. . .$60.00
American Optical Stereos . . $65.00

PAUL ROSENTHAL, INC.
300 Northern Blvd.
Great Neck, N.Y. 11021
(516) 466-9855

TODAY it’s Free rinsing SUD'N for
brush and ultra-sonic washing of all labo-
ratory glassware, missile and outer space
components . . . used wherever the ulti-
mate in cleaning is essential . . . where
anything less would be too expensive.

CLEANS COMPLETELY ...
RINSES freely without
film or residue even in
COLD WATER. TRY
SUD’N. Contact your
laboratory supplier or
write for sample.

SEP-KO CHEMICALS, INC.
3900 Jackson St., N.E., MINNEAPOLIS, MINN. 55421
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Bilharziasis. International Academy of
Pathology, Special Monograph. F. K.
Mostofi, Ed. Springer-Verlag, New York,
1967. viii + 357 pp., illus. $10.

Biochemistry of the Avian Embryo. A
Quantitative Analysis of Prenatal De-
velopment. Alexis L. Romanoff. Inter-
science (Wiley), New York, 1967. xviii
+ 398 pp., illus. $19.50.

Biologie de I’Amérique Australe. Cl.
Delamare Deboutteville and Eduardo
Rapoport, Eds. Vol. 3, Etudes sur la
faune du sol: Documents biogéographi-
ques. Consejo Nacional de Investigaciones
Cientificas y Tecnicas, Buenos Aires; Edi-
tions du Centre National de la Recherche
Scientifique, Paris, 1967. 725 pp., illus.
150 F.

The Biology of Aquatic Vascular Plants.
C. D. Sculthorpe. St. Martin’s, New York,
1967. xviii + 610 pp., illus. $23.

Biosynthetic Patterns in Microorganisms
and Higher Plants. H. Grisebach. Wiley,
New York, 1967. xiv 4+ 110 pp., illus.
$7.95. E. R. Squibb Lectures on Chemis-
try of Microbial Products.

Canadian Cancer Conference. Proceed-
ings of the seventh conference, Honey
Harbour, Ontario, 1966. Pergamon, New
York, 1967. viii + 432 pp., illus. $25.

Cancer in Pregnancy. Larry McGowan.
Thomas, Springfield, 1ll., 1967. xii + 142
pp. $7.50. American Lecture Series, No.
682.

Cancer Research Today. I. Berenblum.
Pergamon, New York, 1967. xii 4+ 151
pp., illus. Cloth, $5.50; paper, $3.50.

Challenging Mathematical Problems
with Elementary Solutions. Vol. 2. A, M.
Yaglom and 1. M. Yaglom. Translated
from the Russian edition (Moscow, 1954)
by James McCawley, Jr. Revised and
edited by Basil Gordon. Holden-Day, San
Francisco, 1967. x -+ 214 pp., illus. Cloth,
$6.50; Paper, $4.50.

Chemistry and Enzymology of Marine
Algal Polysaccharides. Elizabeth Percival
and Richard H. McDowell. Academic
Press, New York, 1967. xii 4+ 219 pp.,
illus. $12.

The Chemistry of Ionization and Ex-
citation. Proceedings of a conference on
radiation chemistry and photochemistry,
Newcastle upon Tyne, Great Britain, Sep-
tember 1966. G. R. A. Johnson and
G. Scholes, Eds. Taylor and Francis, Lon-
don, 1967. xvi -+ 328 pp., illus. $11.50.

The Chemistry of Niobium and Tan-
talum. F. Fairbrother. Elsevier, New
York, 1967. viii 4+ 243 pp., illus. $17.50.

Chemistry Problems. M. J. Sienko. Ben-
jamin, New York, 1967. viii + 427 pp.,
illus. Paper, $3.95.

Claude Bernard and Experimental Med-
icine. Collected papers from a symposium,
Minneapolis, Minn., April 1965, and an
English translation of Bernard’s Cahier
Rouge. Francisco Grande and Maurice B.
Visscher, Eds. Schenkman, Cambridge,
Mass., 1967. Two volumes in one. 210
4+ vi 4 120 pp., illus. Cloth, $8.95;
paper, $4.95.

Claude Bernard et les Problémes Sci-
entifiques de Son Temps. Joseph Schiller.
Editions du Ceédre, Paris, 1967. 231 pp.
Paper.

The Coming Revolution in Medicine.
David D. Rutstein. M.LT. Press, Cam-
bridge, Mass., 1967. xii 4 180 pp. $4.95.
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At laboratory
supply houses
everywhere

plastic

2244

P Flexible

D Glass-clear

D Chemically inert
P 73 Standard sizes

Plastics & Synthetics Division

AKRON, OHIO 44309

A SUBSIDIARY OF @
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Commonwealth Universities Yearbook,
1967. J. F. Foster and T. Craig, Eds.
Association of Commonwealth Univer-
sities, London, ed. 44, 1967. xxxii -4 2657
pp. $20.

Computers, System Science, and Evolv-
ing Society. The Challenge of Man-Ma-

chine Digital Systems. Harold Sackman.

Wiley, New York, 1967. xviii - 638
pp., illus. $14.50.

The Concept of Development. An Is-
sue in the Study of Human Behavior.
Dale B. Harris, Ed. Univ. of Minnesota
Press, Minneapolis, 1967. x 4+ 287 pp.,
illus. Cloth, $6.75; paper, $2.75. Reprint,
1957 edition.

Corporate Marketing Planning. John M.
Brion. Wiley, New York, 1967. xiv +
577 pp., illus. $13.95. Wiley Marketing
Series.

The Correspondence of Isaac Newton.
Vol. 4, 1694-1709. J. F. Scott, Ed. Pub-
lished for the Royal Society by Cam-
bridge University Press, New York, 1967.
xxxiv -+ 578 pp., illus. $38.50.

Cortical Evoked Potentials in Man.
Ludovico Bergamini. and Bruno Berga-
masco. Thomas, Springfield, Ill., 1967. xii
4+ 116 pp., illus. $11.50. )

A Critical Review of Research in
Land Economics. Leonard A. Salter, Jr.
Univ. of Wisconsin Press, Madison, 1967.
xxii 4+ 258 pp. Cloth, $7.50; paper, $2.95.
Reprint of the 1948 edition, with an in-
troductory essay by M. M. Kelso.

Darwin and Henslow: The Growth of
an Idea. Letters, 1831-1860. Nora Bar-
low, Ed. Univ. of California Press, Berke-
ley, 1967. xii + 251 pp., illus. $6.50.

Dictionary of Alaska Place Names.
Donald J. Orth. U.S. Geological Survey
Professional Paper 567, Washington, D.C.,
1967 (available from the Superintendent
of Documents, Washington, D.C.). x -+
1084 pp., illus. $8.50.

The Dictionary of the Biological Sci-
ences, Peter Gray. Reinhold, New York,
1967. xx +4 602 pp. $14.75.

Difference Methods for  Initial-Value
Problems. Robert D. Richtmyer and K. W.
Morton. Interscience (Wiley), New York,
ed. 2, 1967. xiv + 405 pp., illus. $14.95.
Interscience Tracts in Pure and Applied

‘Mathematics, No. 4.

Differential Equations. H. Bateman.
Chelsea, New York, 1967. xii + 306
pp., illus. $4.95.

A Directory of Information Resources
in the US. Federal Government. With a
supplement of government-sponsored in-
formation resources. National Referral

" Center for Science and Technology, Li-

brary of Congress, Washington, D.C,,
1967. viii + 411 pp. Paper, $2.75.

Disease. F. George Kay. Lynn, Worth-
ington, Ohio, 1967. iv 4 123 pp., illus.
$3.50. The Conquerors Series.

The Doctors’ Story. In commemoration
of the 200th anniversary of the Columbia
University College of Physicians and Sur-
geons. Thomas Gallagher. Harcourt, Brace,
and World, New York, 1967. xii 4 234
pp., illus.  $5.95. ’

Drugs and Society. Bernard Barber.
Russel Sage Foundation, New York, 1967.
xii 4+ 212 pp. $6.50.

Education in Anesthesiology. Report of
a Macy Conference. John P.-Bunker, Ed.
Published for the Josiah Macy, Jr., Foun-

CONTROLLED

ENVIRONMENTS

WITH

RELTABILTY

Heated, Refrigerated, Humidified
Temperatures from Minus 100°F to + 150°F
Humidity from 5% R.H. to 98% R.H.

INCUBATORS

® New! Series 66, Seamless Fiberglass Construction
@ (0. Control, Humidified
® Direct Dial Control

FREEZERS

® “Frigid-Temp,” Cascade Refrigeration
® Temperatures to Minus 140°F
e Fourteen Standard Models

Send for Complete Descriptive Literature

FORMA SCIENTIFIC INCORPORATED
100 Millereek Road, Marietta, Ohio 45750



meet your new
oxygen
uptake
lab assistant

Here’s an oxygen monitoring
system so easy to use it’s the
perfect tool for lab or class-
room instruction in the me-
chanics of oxygen uptake
and evolution.

The new YSI Model 55
Oxygen Monitor provides
continuous readings for
qualitative scanning and
monitoring of curve shape
changes. Data is available in
seconds after insertion of
materials. Temperature
range is 20 to 40°C. Use
it with or without a 100 mv
recorder,

The Model 55 is also suit-
able for semi-quantitative
analysis where the precision
of the YSI Model 53 Bio-
logical Oxygen Monitor is
not required.

If you’re interested in
oxygen curves, take a look
at this $485 lab assistant.

YELLOW SPRINGS INSTRUMENT CO.
YELLOW SPRINGS, OHIO 45387
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dation. Columbia Univ. Press, New York,
1967. xiv 4 167 pp., illus. $7.

Elementary Nonlinear Electronic Cir-
cuits. George E. Anner. Prentice-Hall,
Englewood Cliffs, N.J., 1967, xiv + 272
pp., illus. $9.75. Prentice-Hall Electrical
Engineering Series.

Energy and Entropy in Chemistry.
P. A. H. Wyatt, Macmillan, London; St.
Martin’s, New York, 1967. x + 192 pp.,
illus. $6.

Ernest Mercier. French Technocrat.
Richard F. Kuisel. University of Califor-
nia Press, Berkeley, 1967. xii 4 184 pp.
$5.75.

Ethnopharmacologic Search for Psycho-
active Drugs. Proceedings of a sym-
posium, San Francisco, January 1967.
Daniel H. Efron, Bo Holmstedt, and
Nathan S. Kline, Eds. National Inst. of
Mental Health, Chevy Chase, Md., 1967
(order from Superintendent of Docu-
ments, Washington, D.C.). xxiv 4 468
pp.. illus. $4.

Field Methods in the Study of Culture.
Thomas Rhys Williams. Holt, Rinehart
and Winston, New York, 1967. xii + 76
pp. Paper, $1.95.

Financial Markets and Economic Ac-
tivity. Donald D. Hester and James Tobin,
Eds. Wiley, New York, 1967. x + 256
pp., illus. $8.95. Cowles Foundation Mon-
ograph 21,

Financial Research and Management
Decisions. Alexander A. Robichek, Ed.
Wiley, New York, 1967. xvi + 232 pp..
illus. $8.95.

The Five-Day Course in Thinking. Ed-
ward de Bono. Basic Books, New York,
1967. xiv 4+ 209 pp., illus. $5.95.

The Formation and Properties of
Precipitates. Alan G. Walton. Interscience
(Wiley), 1967. xii + 232 pp., illus. $11.
Chemical Analysis Series.

The Foundations of Physical Cosmolo-
gy and the Principles of Conservation
and Relativity. Primo Nunes de Andrade
Published by the author, Rua das Laran-
jeiras 226, Rio de Janeiro, 1967. 111 pp.
Paper.

The Foundations of Scientific Inference.
Wesley C. Salmon. Univ. of Pittsburgh
Press, Pittsburgh, 1967. viii + 157 pp..
illus. Paper, $2.25.

Frame Analysis. Arthur S. Hall and
Ronald W. Woodhead. Wiley, New York.
ed. 2., 1967. xviii 4+ 329 pp., illus. $11.95.

The Future as Nightmare. H. G. Wells
and the Anti-utopians Mark R. Hillegas.
Oxford University Press. New York, 1967.
xii 4+ 200 pp. $5.75.

The Genetic Code. The Molecular Basis
for Genetic Expression. Carl R. Woese.
Harper and Row, New York, 1967. viii
+ 200 pp., illus. Cloth, $9.50; paper,
$5.95.

Gesammelte Abhandlungen. Hermann
Minkowski. David Hilbert, Ed. Chelsea.
New York. 1967. xxxi 4 465 pp.. illus.
$17.50. Reprint, 1911 edition.

Governing Nature. Earl Finbar Mur-
phy. Quadrangle Books, Chicago, 1967.
vi + 333 pp. $7.50. Problems of Ameri-
can Society.

Gravity, Deformation and the Earth’s
Crust. As Studied by Centrifuged Models.
Hans Ramberg. Academic Press, New
York, 1967. x 4 214 pp., illus. $11.

The Growth of Medicine, Frederick

THERMOLYNE

—
Laboratory [] HEAT
Apparatus A LIGHT

for: [ MOTION
2 in 1 utility

speeds titrations...

STIR-LIGHT

.
—
pr—R e N
b e 118 VOLTE AC

mobr Ne. #7225 = i

Equally good as a light box or a magnetic
stirrer, Stir-Light combines the best fea-
tures of both uses to promote accurate
and speedy titrations, slide work or visval
inspections.

® POWERFUL STIRRER — Alnico magnets
can stir up to 5,000 centipoises, with
churning action or slowly and gently,

® STEPLESS STIRRING CONTROL — from
60 to 1500 rpm for optimum stirring.

® 7" x 7" TOP promotes
eliminates eye strain.

accuracy,

® ATTRACTIVE—Strong, perforated stain.
less steel case keeps top, motor, and
controls cool. Supports heavy loads;
has dovetail for apparatus mount.

$64.50

New: CATALOG 67

Write today for your free copy

/ e~

Price w/2 stirring magnets

—

48-Page catalog shows
expanded line: furna-
ces, controls, hot
plates, mag. stirrers,
Stir - Plates, Stir -
Lights, Dri-Baths, in-
cubators, lab-lights,
meters, Owner -
Built furnace ac-
cessories.

THERMOLYNE CORPORATION

2555 KERPER BLVD.
DUBUQUE, IOWA 52001

U.S.A.

a subsidiary of Ritter Pfaudler Corporation
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Stenn, Ed. Thomas, Springfield, IIl., 1967.
xviii 4+ 199 pp. $9.50.

A Guide to the Identification of the
Genera of Bacteria. With Methods and
Digests of Generic Characteristics, V. B.
D. Skerman. Williams and Wilkins, Balti-
more, ed. 2, 1967. xii 4 303 pp., illus.
$9.75.

Halogen Chemistry. Vol. 1. Viktor Gut-
mann, Ed. Academic Press, New York,
1967. xiv 4 473 pp., illus. $21.

Handbook of Formulas for the Analysis
of Complex Frames and Arches. G. S.
Glushkov, I. R. Egorov, and V. V. Ermo-
lov. Translated from the Russian edition
(Moscow, 1966). Israel Program for Scien-
tific Translations, Jerusalem; Davey, New
York, 1967. 352 pp., illus. $15.75.

Hardness Measurement of Metals and
Alloys. Hugh O’Neill. Chapman and Hall,
London; Barnes and Noble, New York,
ed. 2, 1967. xvi + 238 pp., illus. $11.

High Temperature Resistant Fibers.
American Chemical Society symposium,
Phoenix, Ariz., January 1966. A. H.
Frazer, Ed. Interscience (Wiley), New
York, 1967. vi + 300 pp., illus. Paper,
$12.50.

A History of Genetic Psychology. The
First Science of Human Development.
Robert E. Grinder. Wiley, New York,
1967. xiv - 247 pp., illus. $8.95.

The Holloman Story. Eyewitnhess Ac-
counts of Space Age Research. George F.
Meeter. University of New Mexico Press,
Albuquerque, 1967. $5.95.

Ibn al-Muthanni’s Commentary on the
Astronomical Tables of al-Khwarizmi.
Two Hebrew versions, edited and trans-
lated, with an astronomical commentary,
by Bernard R. Goldstein. Yale University
Press, New Haven, Conn., 1967. x 4 408
pp., illus. $17.50.

In Vive. The Case for Supramolecular
Biology presented in Six Informal, Illus-
trated Lectures. Hans Selye. Liveright,
New York, 1967. 168 pp., $5.95.

In Wildness Is the Preservation of the
World. Selections and photographs by
Eliot Porter. Sierra Club-Ballantine
Books, New York, 1967. 159 pp., illus.
Paper, $3.95.

Individuality in Pain and Suffering.
Asenath Petrie. University of Chicago
Press, Chicago, 1967. xviii 4+ 153 pp.,
illus. $5.

Infant Nutrition. Samuel J. Fomon.
Saunders, Philadelphia, 1967. x + 299
ppP., illus. $10.50.

Insecticides. Action and Metabolism. R.
D. O'Brien. Académic Press, New York,
1967. xiv 4 332 pp., illus. $14.

Internal Reflection Spectroscopy. N. J.
Harrick. Interscience (Wiley), New York,
1967. xiv 4 327 pp., illus. $16.50.

Introduction to Computers for
Engineers,. Morton P. Moyle. Wiley,
New York, 1967. xiv 4 271 pp., illus.
$9.50.

Introduction to Electronics. Paul E.
Gray. Wiley, New York, 1967. xvi 4
331 pp., illus. Cloth, $5.95; paper, $3.95.

An Introduction to Flufd Dynamics. G.
K. Batchelor. Cambridge University Press,
New York, 1967. xviii 4 615 pp., illus.
$13.50.

Introduction to Plant Breeding. Fred N,
Briggs and P. F. Knowles. Reinhold,
New York, 1967. xx 4 426 pp., illus.
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Effective, low cost isolation
with new Econo-Filter System

,// REMARKABLY SIMPLE SYSTEM

»~ CONSISTS OF CLEAR PLASTIC
FRAME AND EASILY CHANGED DISPOS-

" ABLE FILTER. ALSO AVAILABLE WITH
METAL FRAME CONSTRUCTION

. Zcono-Filter System effectively isolates laboratory animals from air-
~ borne contaminants such as viruses, insects, dust, etc....helps prej,ent :

~infantile diarrhea. It also affords protection against sharp temperature |
. changes and drafts. : ! e .

Ingeniously simple design provides maximum visibility of animals, fits all
"$tandard';piasﬁb mouse cages without use of special adaptors, has ample
- room for an upright water bottle. And this is the lowest cost system avail-
 able today. Costs just pennies a day to maintain. - e

TWO MORE NEW PRODUCTS FROM THE LEADER
IN THE FIELD OF PLASTIC CAGES

. ECONO-CAGE RACK — =111
| Stationary, =112 With
Casters — Ideal whenever
economical racking is called
for. Very useful for sepa-
rating “hot” or contami-
nated studies, for tempo-
rary projects, or for sheer
economy. Acomplete Econo-
-' Cage System—consisting of
‘ one rack, 48 disposable
Econo-Cages, and 24 Econo-
Lids—can be set up for less
than $100.00,

=80 SERIES ECONO-CAGE—A larger cage
(19” x 10%2" x 6") for use with either
mice or hamsters. Meets ILAR and Public
Law 89-544 standards. Same high quality
construction found in our other seven
series of cages. In polycarbonate, poly-
propylene, or acrylonotrile.

 Call your Econo-Cage Distributor for full particulars, or write for our new catalog.

N\_A.__~ SCIENTIFIC DIVISION

IS MARYLAND PLASTICS, INC.

9 EAST 37TH STREET, NEW YORK, N.Y. 10016
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compact fraction collectors

WITH sucrose density elution option

DROP- COUNTING
VOLUMETRIC COLLECTION
TIME CONTROLLED
COLLECTION

* * *

FULLY AUTOMATIC

* * *

MX primate cage

COMPACT IN SIZE

COMPACT IN PRICE dog & primate cages
*x * % IMo!ded seamless construction of
rugged fiber glass reinforced plastics...
ASK FOR CATALOG: minimum effort required to clean and

disinfect...maximum animal comfort...,
extremely strong doors with fool

f hes. .. ical h
METALOGLASS, INC. and maimtain..For forther information

write: o
DEPT. F. Department KS
MANUFACTURING COMPANY
466 BLUE HILL AVE. BOSTON, MASS. 02121 Vashon , Washington

CELL PRODUCTION
ROLLER APPARATUS

FOR PRODUCTION OF LARGE VOLUMES OF CELLS AND VIRUSES
IN MONOLAYER CELL CULTURES.

) Convenience . . . eliminates handling large numbers of
stationary bottle cultures to obtain equivalent number of
cells. Less handling also reduces chance of contamination.

{) Solid state variable speed control.

¢) Better oxygenation and continuous mixing of cell culture
media during.growth.

€2 Higher yields of cells per unit volume particularly in cultures
of established cell lines.

¢) Better yields of virus per unit volume
because of increased cell population
density.

¢) Higher virus concentration per unit
volume of media.

AVAILABLE IN
5 BENCH AND PRODUCTION MODELS

ge//ca GLASS INC.

Dept. $M-11, VINELAND, NEW JERSEY 08360 « AREA CODE 609, 691-1075

692 SCIENCE, VOL. 158



$12.50. Reinhold Books in Agricultural
Science.

Introductory Cases on Law and the
Legal Process. Bernard F. Cataldo, Cor-
nelius W. Gillam, Frederick G. Kempin,
Jr., John M. Stockton, and Charles M.
Weber. Wiley, New York, 1967. xvi +
451 pp. Cloth, $8.95; paper, $4.95.

Invertebrate Identification Manual. Rich-
ard A. Pimentel. Reinhold, New York,
1967. 151 pp., illus. $4.50.

Investigating the Earth. Earth Science
Curriculum Project. Houghton Mifflin,
Boston, 1967. xiv 4 594 pp., illus. $8.

Japanese Colonization in Eastern Para-
guay. Norman R. Stewart. National Acad-
emy of Sciences—National Research Coun-
cil, Washington, D.C., 1967. xvi 4+ 202
pp., illus. Paper, $7.75. NAS-NRC Publi-
cation 1490.

Jet Streams. How Do They Affect Our
Weather? Elmar R. Reiter. Doubleday,
Garden City, N.Y., 1967. x 4 189 pp.,
illus. Cloth, $5.95; paper, $1.25.

Kinship and Economic Organization in
Rural Japan. Chie Nakane. Humanities
Press, New York, 1967. xiv 4+ 203 pp.,
illus. $6.75. London School of Economics
Monographs on Social Anthropology,
No. 32.

Kites. An Historical Survey. Clive Hart.
Praeger, New York, 1967. 196 pp., illus.
$12.50.

Laboratory Manual for General Micro-
biology. Curtis Eklund and Charles E.
Lankford. Prentice-Hall, Englewood Cliffs,
N.J., 1967. xiv 4+ 299 pp., illus. Paper,
$4.95.

Land and Life. A Selection from the
Writings of Carl Ortwin Sauer. John
Leighly, Ed. University of California Press,
Berkeley, 1967. vi + 435 pp., illus.
Paper, $2.45. Reprint, 1963 edition.

The Land, Wildlife, and Peoples of the
Bible. Peter Farb. Harper and Row, New
York, 1967. xiv 4+ 171 pp., illus. $3.95.

Language, Logic and Mathematics. C.
W. Kilmister. Barnes and Noble, New
York, 1967. viii 4+ 124 pp., illus. $5.

Laser Systems and Applications. Her-
bert A. Elion. Pergamon, New York,
1967. xii 4+ 624 pp., illus. £7 7s.

Learning Medical Terminology Step
by Step. Clara Gene Young and James D.
Barger. Mosby, St. Louis, 1967. xiv 4 327
pp., illus. $7.50.

Linear Transformations and Matrices.
F. A. Ficken. Prentice-Hall, Englewood
Cliffs, N.J., 1967. xv + 398 pp., illus.
$10.95. Prentice-Hall Mathematics Series.

Linear Transport Theory. Kenneth M.
Case and Paul F. Zweifel. Addison-Wes-
ley, Reading, Mass., 1967. x + 342 pp.,
illus. $17.50. Addison-Wesley Series in
Nuclear Engineering.

Lipid Chromatographic Analysis. Vol.
1. Guido V. Marinetti, Ed. Dekker, New
York, 1967. xvi 4+ 537 pp., illus. $23.50.

The Logic of Special Relativity. S. J.
Prokhovnik. Cambridge University Press,
New York, 1967. xiv 4 128 pp., illus.
$5.95.

Man in the Trap. Elsworth F. Baker.
Macmillan, New York, 1967. xxx + 354
pp., illus. $7.95.

Management in Family Living. Paulena
Nickell and Jean Muir Dorsey. Wiley,
New York, ed. 4, 1967, xii 4 554 pp.,
illus. $8.95.
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Usually, it doesn’t matter much
which brand you specify ...

Unless you're a
spectroscopist

It's not something we usually advertise, but there are a couple of other excel-
lent brands of laboratory chemicals. However, some MC&B product lines are
definitely superior to those offered by the competition. MC&B Spectroquality
Solvents are an example. Spectroquality solvents are manufactured to higher
quality standards using special techniques developed by MC&B. They are
better for spectrophotometry and fluorometry. We'd appreciate it if you specify
MC&B whenever you order any reagents—there’s a special reason when you
order solvents for spectrophotometry.

Norwood, Ohio / Los Angeles, California / East Rutherford, N. J.
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Introducing
Warner- Chilcott’s
OPERATION
GRASP

Operation WHAT?

Operation GRASP is
Warner-Chilcott’s unique training
school for customers interested in
gas chromatography. It stands for

Gas Review and Applications
Study Program.

We've been kidded a lot about the
name. In fact, we have even
thought of changing it!

But customers who have been to
the school tell us that after we've
taken them from theory through
applications, they do have a good
grasp of gas chromatography and
Warner-Chilcott's Gas
Chromatographs.

Get a good GRASP of gas
chromatography! The school is free
(except for transportation) if you buy
a Warner-Chilcott Gas
Chromatograph.

Classes are held on both the East
and West Coasts. Contact your
Warner-Chilcott Instruments
Salesman or write to us directly if
you would like more information.
We'll send you a brief course outline
and descriptive literature.
Request Data File GC-5.

WARNER-CHILCOTT
INSTRUMENTS DIVISION

200 South Garrard Blvd.
Richmond, California 94804
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Mathematical Theory of Control. Pro-
ceedings of a conference held in Los
Angeles, Calif.,, January-February 1967.
A. V. Balakrishnan and Lucien W. Neu-

stadt, Eds. Academic Press, New York,

1967. xvi 4+ 459 pp., illus. $14.

A Mathematician’s Apology. G. H.
Hardy. Cambridge University Press, New
York, 1967. 153 pp. $2.95. Reprint of
the 1940 edition, with a foreword by
C. P. Snow.

The Maya World. Elizabeth P. Ben-
son. Crowell, New York, 1967. xii 4+ 172
pp., illus. $6.95.

Methods in Virology. Vol. 1. Karl
Maramorosch and Hilary Koprowski, Eds.
Academic Press, New York, 1967. xvi 4
640 pp., illus. $26.

The Mind. 12 Studies That Unlocked
the Secrets of the Unconscious. Lucy Free-
man, Ed. Crowell, New York, 1967.
X -+ 143 pp. $4.95.

Modern Communication Principles. With
Application to Digital Signaling. Seymour
Stein and J. Jay Jones. McGraw-Hill,
?ew York, 1967. xii 4 382 pp., illus.
15.

Molecular Forces. Based on the Baker
Lectures of Peter J. W. Debye. Benjamin
Chu. Interscience (Wiley), New York,
1967. xiv -+ 176 pp., illus. $10.

Mysteries of the Universe. William R.
Corliss. Crowell, New York, 1967. viii +
216 pp., illus. $5.95.

1 in 7: Drugs on Campus. Richard
Goldstein. Walker, New York, 1967. xiv
+ 235 pp. $4.95.

Order and Disorder in the World of
Atoms. A. I. Kitaigorodskiy. Translated
from the Russian edition (Moscow, 1966)
by Scripta Technica. S. Chomet, Ed.
Springer-Verlag, New York, 1967. viii
+ 135 pp., illus. Paper, $2.80. Heidelberg
Science Library, vol. 3.

Ordered Topological Vector Spaces. An-
thony L. Peressini. Harper and Row, New
York, 1967. x + 228 pp. Harper’s Series
in Modern Mathematics. $10.25.

The Origins of Chemistry. Robert P.
Multhauf. Watts, New York, 1967. 412
pp., illus. $7.95.

Paper Chromatography and Electro-
phoresis. Gunter Zweig and John R.
Whitaker. Vol. 1, Electrophoresis in Stabi-
lizing Media. John R. Whitaker. Academic
Press, New York, 1967. xi 4+ 420 pp,,
illus. $16.50.

Physical Methods in Determinative
Mineralogy. J. Zussman, Ed. Academic

. Press, New York, 1967. xii + 514 pp.,

illus. $22.

Physiological Pharmacology: A Com-
prehensive Treatise. Vol. 3, The Nervous
System, Part C, Autonomic Nervous
System Drugs. Walter S. Root and Fred-
erick G. Hofmann, Eds. Academic Press,

© New York, 1967. xiv + 519 pp., illus. $21.

Population Growth and Land Use.

Colin Clark. Macmillan, London; St.
Martin’s, New York, 1967. x + 406 pp.,
illus. $14.

Positron Annihilation. Proceedings of a
conference, Detroit, July 1965. A. T.
Stewart and L. O. Roellig, Eds. Aca-
demic Press, New York, 1967. xvi -+

438 pp., illus. $17.50.

Proceedings of the Symposium on the
Biology of the California Islands. Ralph
N. Philbrick, Ed. Santa Barbara Botanic

L]
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§“all right,so
: I'm homely!™:
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but you save $215!

When we got tired of the simple,
functional lines of our titrator for
Karl Fischer moistures, we designed
a new, streamlined one. Did every-
thing our homely one did, just as
fast and accurate too. When we
checked and found the new titrator
would cost almost $600 to produce,

we said “Phooey!”

We think it's silly to charge a lot
more money for a new model that
doesn’'t do anything more. We're
glad you agree—for you bought more
WACO titrators this year than in any
previous year.

While it still looks the same, our
titrator shown above now features
ball joint Pyrex glassware that won’t
drip, a unique drain flask, WACO
magnetic stirrer, and many other
exclusive advantages. But you still
pay just $435. instead of $650.

Write for our
TITRATOR BULLETIN

LABORATORY SUPPLIES AND EQUIPMENT

WILKENS-ANDERSON (oO.

CHICAGO 51, 1l

4525 W. DIVISION ST
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