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Ampholine’

Acclaimed
as
Major
Separation
Tool
for
Protein
Chemistry

In less than two years from the introduction of
Ampholine® carrier ampholytes, the new technique of
ELECTROFOCUSING has been recognized as a new
dimension in Protein Research.

Both as a means of separation and of protein charac-
terization Electrofocusing has provided new and inter-
esting possibilities in this field.

Already its great potential and reliability have been
proved in the separation of:—

Haemoglobins
Tetanus Toxin
B-Glucosidase
Myoglobins
Invertase
v-Globulin
Catalase
Cytochrome
Immunoglobulins
Transferrins
Lactoperoxidase
Botulinus Toxin
Cellulases
a-Haemolysin
Staphylokinase
Protease
Hyaluronate Lyase
Antigens

LKB Ampholine® Carrier Ampholytes covering the pH
scale from 3 to 10 and fractions thereof together with
Electrofocusing Columns and full instructions are
available ONLY from

LKB INSTRUMENTS INC.

12221 PARKLAWN DRIVE
ROCKVILLE Md. 20852

HQ LKB-PRODUKTER AB ® STOCKHOLM e SWEDEN

INTERNATIONAL SUBSIDIARIES:
LONDON @ THE HAGUE @ COPENHAGEN @ VIENNA @ STOCKHOLM
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Recent and Forthcoming Texts in Chemistry from Saunders

New!
Mazur & Harrow:
BIOCHEMISTRY:
A BRIEF COURSE

This new text presents
the core of modern bio-
chemistry for a one-
semester (or one-quar-
ter) course. Throughout
its coverage, biochemical
descriptions are linked to
reactions on a cellular
level. A careful balance
is maintained between
chemistry and metabol-
ism. Its presentation of
the physical and chemi-
cal properties of biologi-
cal materials is quite de-
tailed. 180 judiciously-
selected illustrations
serve to visualize and
summatize important
concepts.

450 pp. 180 illus. $8.75.
New! 2/68. By Abraham
Mazur and Benjamin Har-

row, City College of New -

York.

New! Ready 3/69
Fischer 8 Peters:
A BRIEF
INTRODUCTION
TO QUANTITA-
TIVE CHEMICAL
ANALYSIS

Abridged from Fischer
& Peters’ highly success-
ful Quantitative Chemi-
cal Analysis, this volume
offers a concise, yet ade-
quately broad picture of
the fundamental theory
and practice of analyti-
cal chemistry. In contrast
to most other texts of
comparable length, this
book presents broader
topic coverage of both
classical and instrumen-
tal methods of analysis

(including a chapter on

chemical equilibrium, two
chapters on redox meth-
ods, and thorough chap-
ters on optical and elec-
trochemical methods).
Special advanced sub-
jects, laboratory experi-
ments, and problems are
included.

About 560 pp. illus. About
$9.00. Ready 3/69.

New 2nd Edition! Ready 2/69!

Masterton & Slowinski:
CHEMICAL PRIMNCIPLES

This second edition of a widely acclaimed introductory
text continues to approach general chemistry quantita-
tively. The book departs from the traditional approach
and utilizes types of reactions (oxidation, reduction,
acid-base, etc.) as the base of organization rather than
families of elements. An introduction to molecular
orbital theory has been added. The text encompasses
all the material covered in the ACS standard test in

general chemistry.

About 700 pp. illus. About $10.75. Ready 2/69. By William
L. Masterton, University of Connecticut; and Emil J. Slowinski,
Macalester College.

New! Ready 2/69!
Van Orden & Lee: ELEMENTARY
ORGANIC CHEMISTRY: A BRIEF COURSE

For non-chemistry majors enrolled in either a one-
semester or one-quarter course, this new book offers a
brief, concise, and highly meaningful introduction to
organic chemistry. The presentation includes an intro-
ductory review of modern aspects of bonding, struc-
ture, stability, and reactivity of chemical substances.
The application of organic chemistry in understanding
biological processes is stressed. A complete treatment

of isomerism is included.
About 350 pp. illus. About $8.50. Ready 2/69. By Harris O.
Van Orden and Garth L. Lee, Utah State University.

New! Ready 3/69!
Jones et al.:

CHEMISTRY: A BRIEF COURSE

Here, for the short course, is an introduction to chem-
istry which will arouse interest and inform the stu-
dent who has had little or no previous training and
who will not, in all likelihood, take any further
courses. An historical approach is used in the first
portion of the book—how theories were developed
from a basic experimental framework. The second half
relates these theoretical concepts to the student’s ex-
perience in the world outside the classroom. Mathe-
matics is kept as simple as possible.

About 350 pp. illus. About $8.75. Ready 3/69. By Mark M.

Jones, Vanderbilt University; and John T. Netterville, David
O. Johnston, and James L. Wood, David Lipscomb College.

New! Ready 3/69!
Routh, Eyman & Burton:

ESSENTIALS OF GENERAL, ORGANIC
AND BIOLOGICAL CHEMISTRY

Specifically written for the non-major entolled in a
terminal course, this well-balanced textbook provides
a critical survey of the important aspects of the three
major branches of chemistry. The text stresses the
chemical nature of general, organic, and biological
chemistry. Reactions and chemical mechanisms are em-
phasized and explained in simple, understandable
terms. Selected references offer contemporary reading
in Scientific American, Journal of Chemical Education,

etc.
About 500 pp. illus. Ready 3/69. By Joseph I. Routh, Datrrell
Eyman, and Donald J. Burton, University of Iowa.

COPIES GLADLY SENT TO TEACHERS ON 30 DAY APPROVAL

New 3rd Edition!

Fischer & Peters:
QUANTITATIVE
CHEMICAL
ANALYSIS

The New 3rd Edition of
this widely used and re-
spected textbook for the
introductory course pre-
sents a well-balanced
treatment of the theory
and practice of analyti-
cal chemistry. The au-
thors discuss gravimetric,
volumetric, optical, and
electrical methods, as
well as several important-
techniques of separation.
Heavy reliance is placed
upon equilibrium calcu-
lations. Thorough and
detailed examples dem-
onstrate the application
of each method and a
wide selection of prob-
lems and experiments is
offered.

883 pp. 122 illus. $11.75.
New 3rd Edition! 4/68. By
Robert B. Fischer, Cal.
State College, Domingues
Hills; and Dennis G. Peters,
Indiana University.

New!
Masoro:

PHYSIOLOGICAL
CHEMISTRY OF
LIPIDS IN
MAMMALS

Well conceived and writ-
ten, this new book fo-
cuses on specific prob-
lems of lipid activity en-
countered in applying
biochemical principles to
mammalian physiology .
and pathology. Dr. Ma-
soro first discusses the
chemistry of the lipids
found in mammals and
the enzyme systems that
catalyze the metabolism
of these lipids. He then
brings into sharp focus
the dynamics of lipid

 metabolism. Finally, Dr.

Masoro considers the
role lipids play in vari-
ous physiological and
pathological processes.

304 pp. illus. $7.75. New!
9/68. By Edward J. Masoro,
Women’s Medical College of
Pennsylvania.

W. B. SAUNDERS COMPANY west Washington Square, Philadelphia, Pa. 19105
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Tapetum lucidum of a butterfly om-
matidium which shows blue eyeshine.
Air spaces (black) and cytoplasmic
platelets in this interference filter each
are one-quarter wavelength in thick-
ness in their respective mediums for
the eyeshine hue. Tapetal reflection
increases intensity in rhabdom for a
band of hues, thus enhancing selected
color contrasts. (Negative print of elec-
tron micrograph, about X 100,000).
See page 760. [W. H. Miller and G. D.
Bernard, Yale University School of
Medicine, New Haven, Connecticut]



New

Computing
Expressway

DIRECT ACCESS TO ALL AREAS
OF SCIENTIFIC AND ENGINEERING CALCULATION
VIA THE 9100A COMPUTING CALCULATOR

No more delays

waiting to get on the big computers.

No more bogging down

on stop-and-go side street calculators.

No more detours

converting your problem into computer language.

Now you can go from data to information in milliseconds...
10 to 50 times faster than previously possible!

And our extensive, growing program library

helps speed you to virtually any computational destination
via such express routes as

second order differential equations...

analysis of variance...Chi-square tests

for goodness of fit...moments of inertia...

real and complex polynomial evaluation...

coordinate geometry...regression analysis...

three dimensional vectors...

numerical integration, and many more.

Also, the 9100A remembers the way!

You can store your programs on

credit-card size magnetic cards that

instantly program the calculator for repeat trips.

Single key strokes perform

all log, trig and math functions...

convert from fixed to floating decimal point...
from rectangular to polar coordinates!

All this—and more —computing capability

is packed into one silent, 40 |b desk top package!
A phone call to any of the 135 worldwide
Hewlett-Packard Sales and Service offices

will expose you to a comprehensive demonstration,
after which you'll probably want

to go the full route!

The one-time toll of $4900 will put you
on the 9100A Computing Expressway.
Write for your 22-page brochure.
Hewlett-Packard, Box 301,
Loveland, Colorado 80537
Europe: 54 Route des Acacias,
Geneva.

9100A puts answers just a touch away!

HEWLETT E PACKARD
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Dynamic range 10 ** to
10%*, nearly 200 dec-
: ades. Observation of
math operations on 3 displayed registers.
Up to 16 more registers for data storage.

7544367 z temporary
5336345815 05 y accumulate
s x keyboard

Complex and vector arithmetic
simplified with coordinate trans-

T0
POLAR
formation keys, rectangular-to-

polar and vice-versa, in milliseconds.

Trig functions covering all quad-
rants and any size angle in
degrees or radians.



Branching and looping flexibility
provided by “IF" keys expands
_/ programming capability.

Edit programs easily. Single-step
through programs to check and
de-bug. Address an individual
step and make corrections without re-

entering the entire program.

Program from the keyboard. Record
and store 196-step programs on
credit-card-size magnetic cards for
repeated use, .

Designed for expansion. Printer,
plotter, electrical data input/
output will become available.



A New UV-Visible Spectrophotometer
with Maximum Versatility

The SHIMADZU Multi-Convertible Double-40 Series

Shown above is the Double 40D model. This unit includes a digital display
of absorbance or transmittance with the highest accuracy available in the
Double-40 Series. Included in this configuration is an output drive through
which data-processing equipment, such 3s a tape punch or computer, can
be utilized.

The addition of a thermostated six-cell sample compartment and cell-
positioner control constitutes a complete enzyme analyzer system. The
operator can control automatically the period between sampling and the
number of samples to be run sequentially. An indicator light shows
visibly which sample is being read.

The Shimadzu Double-40 Series is a unique modular spectro-
photometric system built around a prism-grating double mono-
chromator which provides high resolution (better than 2A),
low stray light (0.001% at 195 mg), and high photometric-
accuracy (better than 0.29%T in expanded range). Other fea-
tures: Undesired grating orders are eliminated by prism-grating
configuration; wavelength readout is linear; the slit readout is
in mu of spectral band width; automatic O and 1009%T ad-
justment ensures no-drift single beam operation.

Interchangeable detection modules are easily manipulated
on a rigid optical bench, offering optimum accuracy and sen-
sitivity for studies of either turbid samples or solutions. Inter-
changeable sample compartments and monitoring systems
(direct meter readout, digital readout device, and recorder
presentation) are also available. The system can be made to
function as a single beam or double beam ratio recording
spectrophotometer.

A solid state electronic unit, common to all systems, fea-
tures chopper-stabilized operational amplifiers. The single unit,
of modular construction, contains the power supplies for the
tungsten and deuterium lamps, the high voltage power supply
for the PMT, the dynode feedback system and the 0 and 100%
automatic adjustments.

For more complete information, write to Aminco.

A FULL LINE OF MULTICONVERTIBLE SPECTROPHOTOMETERS, DOUBLE-40 SERIES

No. MODEL PURPOSES OF USE

INDICATING UNIT

BASIC CONVERTING MODULES

SAMPLE COM-

PARTMENT UNIT DETECTOR UNIT

Quantitative Analysis with SIDE-ON
1 Double-408 Readout Meter READOUT PHOTOMULTIPLIER
Same as Above for METER END-ON
2 Double-40SB  gigjogical Uses E'S\%LE PHOTOMULTIPLIER
Quantitative Analysis with SIDE-ON
3  Double-40D pjoital Readout DIGITAL SYSTEM PHOTOMULTIPLIER
Same as Above for READOUT END-ON
4  Double-40DB  gigjagical Uses PHOTOMULTIPLIER
Qualitative and Quantitative DOUBLE SIDE-ON
5 Double-400R Analysis with a recording RECORDER BEAM -
system SYSTEM PHOTOMULTIPLIERS!
DOUBLE END-ON

6 Double-40DF Difference Spectrophotometry

BEAM SYSTEM2 PHOTOMULTIPLIER

1) Two different types of photomultipliers are provided.
2) A vibrating-mirror is employed as a beam switching device.

The Shimadzu Double-40 Series Spectrophotometers are distributed exclusively in the U.S. and Canada by the American

Instrument Co., Inc.

AMERICAN INSTRUMENT CO., INC.
AM co_ 8030 Georgia Avenue, Silver Spring, Maryland 20910
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Sorry, we just never ship
[3H] acetic anhydride to
anyone until after lunch.

Because on the morning of the day that we ship it to you,
we are busily distilling it. Double-distilling it.

Why? Because (if the truth were known) everybody's
benzene solutions of [*H] acetic anhydride form, on
standing, radioactive, non-volatile impurities which can—
and often do—jeopardize the results of your subsequent
efforts. So, to minimize problems, we periodically distill our
[3H] acetic anhydride and then finally double-distill it on
shipment day. Result: an exceptionally pure product less
likely to lead your research astray. Purity, incidentally, is
determined by quantitative gas/liquid chromatography and
all applicable analytical data are included on the detailed
Product Analysis Report that accompanies your shipment.

But despite this extra processing and unusual purity, the
prices are low. To get a listing of these prices and further
details, write [*H]JAcOAc on a postcard with your name,
address and zip code, please.

On another subject entirely: Schwarz now announces the
availability of [g/lucose—'4C] uridine diphosphate glucose
with specific activity of 125-200 mc/mmole, an enzymatic
purity of >98%, and a radiochemical purity of >97%. For
details, write ['*C] UDPG on a postcard. Please include your
name, address and zip code.

On yet another subject: We offer high quality labeled
orotic acid (affectionately known around here as 1,2,3,6,-
tetrahydro-2, 6-dioxo-4-pyrimidine carboxylic acid). For
further information, write that—or “Orotic Acid"—on a
postcard with your name, address and zip code too.

Schwarz BioResearch C%D

Orangeburg, New York 10962
Division of Becton, Dickinson and Company



AAAS SYMPOSIUM VOLUMES

In Agriculture and Related Fields

AGRICULTURE AND THE QUALITY OF
OUR ENVIRONMENT

Editor: N, C. Brady

476 pages, bibliography, author and subject indexes. 1967.
Price: $13.50. AAAS members’ cash orders: $11.50,

Agriculture and the Quality of Our Environment ad-
dresses itself to this two-pronged problem: How does
environmental quality affect agriculture and how does agri-
culture affect the quality of the environment?

This book provides a good summary and analysis of agri-
culture’s stake in the quality of our environment. It also
identifies the part which science must play to solve environ-
mental pollution problems.

AGRICULTURAL SCIENCES FOR THE
DEVELOPING NATIONS

Editor: A. H, Moseman
232 pp., 37 illus., bibliog., index, 1964.
Price $6.75. AAAS members’ cash orders: $6.00.

The symposium was devoted to the role of agricultural
science and technology in the acceleration of economic
progress in newly developing nations. The twelve chapters
of this volume comprise an informed summary of the prob-
lems and opportunities of technical, economic, and educa-
tional assistance in agriculture. The book will be helpful in
furnishing some background experience for the use of agri-
cultural planners in the newly emerging countries.

GROUND LEVEL CLIMATOLOGY

Editor: Robert H. Shaw

408 pp., 144 illus., bibliog., index, 1967.
Price: $12.50. AAAS members’ cash orders: $10.50.

Ground Level Climatology consists of twenty papers deal-
ing generally with the theme of weather and agriculture
(including forestry) and specifically with the climate closely
surrounding plants and animals—the microclimate. Investi-
gators in the field of ground level climatology seek to under-
stand the complex relationships between living organisms
and their environment: the relation of climate to the distri-
bution and abundance of plants and animals; the effects of
weather modification on physical processes within the micro-
climate; and the effects of moisture, temperature, and
energy balance on physiological functions.

GERM PLASM RESOURCES

Editor: Ralph E. Hodgson

394 pp., 59 illus., bibliog., index, 1961.
Price: $9.75. AAAS members’ cash orders: $8.50.

The 25 papers treat the subject according to origin of
germ plasm, developmental programs, new approaches to
uses and perpetuation, and protection of plant and animal
germ plasm.

Progress in improving the usefulness of the available
germ plasm is measured. The need for additional germ
plasm is pointed out, and problems relating to further de-
velopment, preservation, and utilization of germ plasm to
advance plant and animal production are indicated.

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE
1515 Massachusetts Avenue, NW, Washington, D. C. 20005
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This Pickercomputerized
liquid scintillation system

is a lot more than acom

puterized

quuid scintillation system.

First you should know its genealogy. We combined
Picker's most sophisticated liquid scintillation counter
(the Liquimat® 330—a 200 sample, 5 channel, tempera-
ture-controlled instrument) with a substantial computer
(Picker's DAC digital stored program computer) and
then added a teletypewriter with tape punch and reader.
This accomplished two things.

First thing. It created the most sophisticated liquid
scintillation counting system available today. This sys-
tem can take you far beyond cpm and dpm analysis. It
can perform complex statistical analyses, calculate
specific activities, derive uptake curves, do analysis of
variance, and, in general, perform the computations
necessary for deriving really meaningful answers from a
liquid scintillation counter. And since it takes over the

-y « o

ec ec ec & ©

Liquimat 330

tedious and time-consuming task of converting raw,
uncorrected data into meaningful information, much
more work can be done. The computer does other things
too: e.qg., it automates calibration and quench correction,
making it the world’s easiest system to recalibrate when
desirable.

Second thing. Although the DAC computer functions
with the Liquimat 330 as a true on-line computer, it is
easily and completely divorceable from the liquid scin-
tillation counter. Accordingly, you can marry it to your
other instruments that now just generate raw data. And
this DAC computer is no toy. It is a full-fledged program-
mable, general-purpose computer with a substantial
capability. As such, it can also be used by itself for
polynomial computations, statistical analyses, curve-
fitting, interpolation, and evan as an everyday calculator.

Now learn more about how this one system can give
you both the most sophisticated liquid scintillation sys-
tem available today and a computer data reduction
center for a variety of instruments. Call your local Picker
Nuclear representative, or write Picker Nuclear, 1275
Mamaroneck Avenue, White Plains, N.Y. 10605 and ask

for our brochure 330B.
PICKER

DAC Computer 'felelypewrner




SP50-B Subtilis bacteriophage; photographed at 80,000x in a Siemens-Elmiskop electron microscope; enlarged to 1,500,000x
with a Durst S-45EM*(Courtesy of Dr. A. K. Kleinschmidt, New York University School of Medicine, Dept. of Biochemistry.)

The above illustration was reproduced
from a 16x20” print —a 19.5x enlarged
section of a 3%4x4 EM plate — made with
a Durst S-45EM enlarger. The specular
point-light source and condenser system
used in this enlarger are analogous to
Koehler illumination as applied to opti-

*Shown at 950,000x

cal microscopes, and is responsible for
the extremely high resolution and con-
trast obtained, so essential to retaining
definition in electron micrograph prints.

A qualified Durst dealer near you will
be glad to demonstrate the capabilities
of the Durst S-45EM enlarger, without

obligation, and at your convenience. For
his name, and other information, write:
Durst (USA) Inc., Photo-Technical Prod-
ucts Division, Garden City, N.Y. 11530
Subsidiary of Ehrenreich Photo-Optical
Industries, Inc. (In Canada: Braun Elec-
tric of Canada Ltd., Ontario)
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""" """ Worthington Biochemical Corpora-

tion has added three new specially
|| | purified enzymes to its broad list of’
WORTHINGTON products for biochemical research:

Ill — XANTHINE OXIDASE (XOP)
has minimum specific activity of
0.30 units per milligram protein and
a 280 mpu/450 mp. absorbancy ratio
of approximately 6.0. Chromato-
graphically prepared, it is not less
than 90% homogeneous on poly-
acrylamide gel disc electrophoresis.

— ACETYLCHOLINESTERASE
(ECHP) has minimum specific ac-
tivity of 1000 units per milligram.
It is an authentic acetylcholinester-

XOP ECHP RT1 ase from Electrophorous electricus

purified by chromatography as well

. as by gel filtration.
Worthington adds three — RIBONUCLEASE T: (RT:) has

new high.purity specific activity of approximately

3 x 10° units per milligram, twice

research enzymes that of other commercial products.
. . It is homogeneous and has its pur-

to its hSt Of 187 ity verified by enzymatic, chromato-

graphic, electrophoretic and amino
acid analyses.

Technical data sheets on these spe-
cially-prepared enzymes are avail-
able on request to update your copy
of the comprehensive Worthington
manual. Use the following coupon
to request copies of these or the
complete list of Worthington prod-
ucts for biochemical research.

15 NOVEMBER 1968 Circle No. 12 on Readers’ Service Card 723



» * g‘;& ‘ = - o
“Inorganic Fibers In a Plastic ‘M-—Mlcrograph Reyedlls Boor Bonding”’

Take a deep look

into performance of the scanning electron microscope.

e 300 to 500 times the depth of field of an optical microscope
e magnification 14X to 100,000X e specimens viewed directly
e 150-300 X resolution (some users claim much better)

Stereoscan... the obvious choice

For complete information write for Catalog SS-1168

m INSTRUMENTATION DIVISION
[} L N QU P M T COMPANY

"
Magnification 2100X+

Microgrgph, Courtesy of Dr. J. L. Brown
Georgia Institute of Technology,
ing Experiment Station

Stereoscan-scanni
electron microscoy]
is a product of
Cambridge Scienti
Instruments Lt

London, Engla
and is sold
and serviced

exclusively
in the U.S.A. by
Engis Equipment
Company.




Carbohydrate
chromatography...
now automatic!

B The 15-sugar chromatogram reproduced
about one-sixth size above was produced on
the new, automated Technicog Sugar Chro-
matography System in 7Y/2 hours. Notice that
furfural,hydroxymethylfurfural,pentoses,hex-
oses, and disaccharides are well resolved.

TECHNICON CORPORATION + Ardsley, New York 10502
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& This new system is uniquely sensitive (to
1 microgram of ribose, for example).

B If the ability to quickly separate and
quantitate a mixture of carbohydrates
would help your work, please write for our
6-page booklet and a typical chromatogram.
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It's available now, off the shelf for immediate delivery —the
DIDAC 4000. Our new C44 100 MHz analog—to—digital converter
makes it the fastest high-resolution analyzer on the market today.
But conversion speed is just one feature. The DIDAC also offers:
8 5 microsecond memory cycle time
® 4000 channels, 10%-1 count capacity
@ Built-in integration, differentiation, normalization
and selective read-out
8 Plug-in modules for time-of-flight spectroscopy, pulsed
neutron counting, signal averaging and correlation computing
ADC specifications
® 100 MHz digitizing rate ® 8000 channel resolution
= Differential linearity: 0.75% ® Integral linearity: 0.075%
® Rise time: 0.2 microseconds to 8 microseconds
8 Coupling: DC or AC
For complete details, write

Intertechnique Instruments Inc.
ere o a - Randolph Industrial Park
Dover, New Jersey 07801

yours tomorrow S E
INTERTECHNIQUE

INSTRUMENTS INC.
z Affiliates in France, Germany,
United Kingdom and Sweden.
CI l AD c Representatives throughout the world.

WORLD'S LARGEST PRODUCER OF MULTICHANNEL ANALYZERS

726 Circle No. 31 on Readers’ Service Card SCIENCE, VOL. 162



1946. Kenji Kazato
harvests our first electron microscope
from the beaches of Chiba.

It all started with seaweed. From which
Kenji Kazato made synthetic soy
sauce. To raise enough yen to build

an electron microscope.

And so began the most complete line
of electron optics around. The Jeolco
line.

1968. People still think all we make
is an electron microscope. People,
that is, who think of us at all.

Maybe we better introduce ourselves,
in force.

Introducing the JEM-200
Qur high performance com-
pact. With an accelerating
voltage of 200KV. And 70%
higher transmissive power.

Of course the extra power
costs a little more. But then
you do a little less.

JEM-200

Introducing the JSM-2

A totally new concept in

viewing.

You see solid

| specimens in depth.
As you're used to

= Introducing the JEM-50
Our everyday electron micro-
scope. At an everyday price.
It has 20 times higher
resolution than an optical
microscope, but it's just as
JEM-50 easy to use.
And since it works on ordinary house
current,you can use it almost anywhere. §

As no transmis-
sion scope can
JSM-2 show them to you.

And Jeolco makes them especially
easy to see. (We hope you also notice
our unigque design.)

Introducing the JXA-5
Qur expert X-Ray
analyzer and micro

[

Introducing the JEM-1000
Our super-sensitive, super-expensive scope. [ =z

H
seesss 08

With an ultra-high transmissive power pr(%tr)}e. | b = s
of 1 million volts. And an ultra-gentle [ i 'it('athor“ﬁ Y1008, © 5 5 =
way of handling the most delicate of dgtlect gercﬁl?um .

s el (at. no. 4). T
JXA-5

Introducing the JEM-100B
With so many versatile features, we
don't know what to point out first.
There's its outstanding resolution to
2 angstroms. Its high image contrast.
Its full automation.
And a long list of convenience ‘
features you really have to see to appreciate. JEM-1000
The JEM-100B is a biologist's dream.
But if you happen to be an industrialist,
there's the JEM-100U. With most of the features
of our 100B. Except for the price.

Now that you've met some of us on paper,
we'd like you to meet all of us in person.
Just give us a call. Collect. 617-396-6021.
So we know when to give you a
demonstration. And maybe even tell you
another story about Kenji Kazato.
Qur Jeolco president.
i

coleco

U.S.A. INC. ELECTRON OPTICS DIVISION
477 Riverside Ave., Medford, Mass, 02155
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JEM-100B

Introducing the JEM-120
A routine replacement

1 oy for any 100KV

el | (except ours).

A ey For slightly more

money, you get

20% more

penetration.

S

JEM-120



Insert samples.

The Zeiss Automatic Sample
Changer accommodates six cells
... any of which may be used as
reference. Cells are supplied with
pathlengths from 0.1 to 50mm,
and volumes from 124l to 15ml.
Only Zeiss Automatic Changers
have a six-cell capacity.

Set control unit.

Offers automatic “in-the-
beam” dwell time from 2 to 60
seconds, and cycle time from 1 to
15 minutes. An automatic slit ad-
justment repeats the setting of
each blank with an accuracy of
+0.002A after each cycle. This
unit automatically controls move-

Select 1 or 2 wavelengths.
You can match the six cells

Read resulits.
The recorder, with clearly

electronically to =0.002A at two coded and numbered chart, is auto-

wavelengths, or offset any up

to 0.4A in case of overlapping -

curves. A long (180cm) parallax-
free projected scale gives you un-
matched reading accuracy and
permits precise repeatability.

matically operated on command.
This eliminates the confusion of
meandering lines, and the incon-
venience of miles of waste re-
corder paper. Only Zeiss offers
this important feature.

ment of sample holder.

What features could you want in a spectrophoto-
meter? Unequalled accuracy? Solid stability? The
convenience of automation? The Zeiss PMQ I
with Automatic Sample Changer has them all.

It's the ideal instrument for work in enzyme
kinetics and other time-rate studies, for analysis
of chromatographic columns, and for recording
of absorption spectra. With auxiliary equipment,
you can perform melting point analyses, and fol-
low denaturation processes.

Consider these outstanding features: Built-in
micro-optics allow you to get full sensitivity from
the monochromater, even with microcells. 100-
point accuracy is +0.01%. Scale expansion is 1.0,
0.5, and 0.2A. If you already own a Zeiss PMQ II,
you can easily add an Automatic Sample Changer.
The precision optical bench makes prealignment
a simple job.

Write or phone for information on the PMQ I
with Automatic Sample Changer. Carl Zeiss, Inc.,
444 Fifth Ave., New York, N.Y. 10018. In Canada:
14 Overlea Bivd., Toronto 17, Ontario. Complete
service facilities available.

THE GREAT NAME IN OPTICS

Now...automated
spectrophotometry,
+0.002A accuracy!

ATLANTA, BOSTON, CHICAGO, COLUMBUS, DENVER, DURHAM, HOUSTON, LOS ANGELES, ST. LOUIS, SAN FRANCISCO, SEATTLE, WASHINGTON, D.C,
Circle No. 14 on Readers’ Service Card
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BIOLOGICAL SCIENCES

PERSPECTIVES IN ECOLOGICAL THEORY Ramon Margalef. First volume in
The Chicago Series in Biology, this work uses Cybernetics and Systems
Theory to arrive at new theories in the relations between the structure and
functions of ecological systems and to make predictions concerning their
behavior. $4.50

AN INTRODUCTION TO TREE-RING DATING Moarvin A. Stokes and Terah
L. Smiley. This lucid discussion, through photographs and many examples,
tells what the dendrochronologist does and how his findings relate to
studies in botany, foresiry, hydrology, and water-shed management. lllus-
trated. $5.85

THE CENTRAL NERVOUS SYSTEM AND FISH BEHAVIOR Dovid Ingle, Edi-
tor. New data on the relationship of the central nervous system of man to
the behavior of the teleost fish, which is of renewed interest to zoologists,
psychologists, neurophysiologists, and anatomists as an experimental
organism, $15.00

TERATOLOGY OF THE CENTRAL NERVOUS SYSTEM: Induced and Spon-
taneous Malformations of Laboratory, Agri al, and D tic M

mals Horold Kalter. Of immeasurable interest to teratologists, pharmacol-
ogists, physiologists, anatomists, embryologists, and experimental patholo-
gists, this is the first book of its kind in English. $17.50

EVOLUTION AND THE GENETICS OF POPULATIONS. VOLUME [: Genetic
and Biometric Foundations Sewall Wright. First of a three-volume treatise,
this work presents the ideas before and after the rediscovery of the Men-
delian mechanism in 1900 on inheritance, reproductive cycles, genes, and
statistical methods. $15.00

BONE: Fundamentals of the Physiology of Skeletal Tissve Franklin C.
Mclean and Marshall R. Urist. The third edition of this classic text—much
expanded and extensively revised. $8.50

CELLULAR BIOLOGY OF VERTEBRATE REGENERATION AND REPAIR An-
thony J. Schmidt. Investigates the cytoarchitecture and molecular ecology
of highly organized, restorative regeneration of amphibian appendages
and compares this process with tissue responses in other vertebrates. HHlus.

$17.50

NOTES AND COMMENTS ON VERTEBRATE PALEONTOLOGY Alfred Sher-
wood Romer. A supplement to the well-known third edition of Romer's clas-
sic textbook, Vertebrate Paleontology, this book will be essential to stu-
dent, teacher, and researcher alike. $6.95 (Paper $3.85)

STATISTICAL ADVANCES

SEQUENTIAL IDENTIFICATION AND RANKING PROCEDURES: With Spe-
cial References to Koopman-Darmois Populations Robert E. Bechhofer,
Jack Kiefer, and Milton Sobel. For all interested in the theory of sequen-
tial analysis and the researcher and practitioner of statistics in industry,
medicine, agriculture, and other areas this book on the advances of the
past twenty years will be indispensable. $17.50

BEHAVIORAL SCIENCE

MIDDLE AGE AND AGING: A Reader in Social Psychology Bernice L. Neu-
garten. Stress is on the importance of age-status, age-sex roles, psycho-
logical changes in the life-cycle, social-psychological theories, health,
family roles, work, retirement, and leisure, and other aspects of the social
environment. $15.00 {(Paper $7.50)

PSYCHOSOMATIC SPECIFICITY. VOLUME |: Experimental Study and
Results Edited by Fronz Alexander, Thomas M. French, ond George Pol-
lock. The relationship between the psyche and bronchial asthma, rheuma-
toid arthritis, ulcerative colitis, essential hypertension, neurodermatitis,
thyrotoxicosis, and duodenal peptic ulcer. $7.50

MASS BEHAVIOR IN BATTLE AND CAPTIVITY: The Communist Soldier in
the Korean War Edited by William C. Bradbury, Samue! M. Meyers, and
Albert D. Biderman. Foreword by Morris Janowitz. A research team probes
why some of the Chinese Communists who fought most ardently were so
quick to reject their ideology once taken prisoner.” $11.00

THE OLDBOURNE HISTORY OF SCIENCE SERIES:

THE ENGLISH PARACELSIANS

by A. G. Debus. $6.50

A HISTORY OF THE THEORIES OF RAIN AND OTHER
FORMS OF PRECIPITATION

by W. E. Knowles Middleton. $6.50

THE ORIGINS OF CHEMISTRY

by Robert P. Multhauf. $9.50

For complete catalog write to:

THE UNIVERSITY OF
cuchG" PnEss 5750 Ellis Avenue, Chicago, lllinois 60637
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Precision Vacuum Pumps
are causing a quiet revolution!

Not too many people appreciate the irritating
clatter and rapping noise commonly associated
with vacuum pumps. That's one of the big reasons
why Precision pumps enjoy such wide accept-
ance today, just a little more than a year since
their introduction. Virtually noiseless and vibra-
tionless, they offer an advantage that is welcome
in any environment.

And they do a better pumping job! Compare
published performance curves and you'll find
Precision pumps are more efficient at actual
working pressures—up to a remarkable 79% at
one micron. Guaranteed ultimate vacuum runs to
0.1 micron of mercury—1x104 Torr.

PRECISION BEIEELIIGYES

SCIENTIFIC BELLLLTTN{G]]

You can select the pump that's performance
matched to your job—7 two-stage models, in ca-
pacities ranging from 25 to 1500 liters/minute, at
prices ranging from $150 to $1600. They're quieter,
more compact, more efficient, yet less expensive
than anything on the market today—easy to
service too—right on the spot.

Write for Bulletin 650-B, a 24-page catalog of
complete pump data, or ask your favorite labora-
tory supply salesman. He can tell you all the other
reasons for specifying a Precision Vacuum Pump.
Precision Scientific Company, 3737 West Cortland
Street, Chicago, lllinois 60647.




By adding a 5-cell automatic sample changer, a
recorder interface, and a quarter percent recorder,
we’ve turned the cary 16 manual spectrophotometer
into the new caRry 16k kinetics spectrophotometer..

It couldn’t happen to a better instrument. Because
the cary 16 offers photometric accuracy of 0.00024
abs near zero, 0.001 near one—highest of any spectro-
photometer made.

What’s more, the 16 has a unique double-beam,
double monochromator optical system. The double-
" beam photometer gives extremely high zero stability
(drift is less than 0.00016 abs/hr in the visible range)
and continuous, automatic blank compensation. The

.double monochromator guarantees light purity. Per-

mits measurements at high absorbance, reduces errors,
and minimizes sample preparation.

All the basic advantages—high accuracy, light
purity, stability—are preserved by the recorder in-
terface to make the new cary 16k the outstanding
instrument for kinetics studies.

For a catalog and price list on the cary 16x and
the cary 16 (which is ideal for general spectropho-
tometric tasks), write Cary Instruments, 2724 South
Peck Road, Monrovia, California g1016. Ask for Data

File £803-118. !
CarRy. 16K

instruments - a varian subsidiary

We thought you should
know that now
you can do kinetics with the
most accurate manual
spectrophotometer ever built.

732 Circle No. 9 on Readers’ Service Card
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FOR MICROSCOPE PHOTOGRAPHY

Whatever your preferences or particular require-
ments in photomicrographic equipment they can,
in all probability, be satisfactorily met from the
broad line of Bausch & Lomb specialized apparatus.
Through continuous testing, refining and develop-
ment, the various models present the features that
modern users need.

The newest is an adapter/camera assembly for
our Dynazoom® and StereoZoom® microscopes and
bench metallograph that permits use of a 35mm or

*Reg. Polaroid Corp.

Circle No. 8 on Readers’ Service Card

4" x 5" film: or 314% x 4147 or 4% % 5" *Polaroid
camera. This flexibility proyides for quickly shifting
from one camera to another to meet the varying
needs in the laboratory.

In addition, Bausch & Lomb supplies full lines of
Micro Tessar lenses, condensers, specialized illu-
minators, filters and other specialized equipment.

All are described in our catalog 42-21. Write for it
and our free demonstration offer. Bausch & Lomb,
Scientific Instrument Division, 64211 Bausch St.,
Rochester, New York 14602.

BAUSCH & LOMB (9)

SCIENTIFIC INSTRUMENT DIVISION

NOILYLNIWNYLSNI



The pushbutton GC Integrator for optimum ~ac_curacv,

Our GC Integrator has four pushbuttons that you won’t
find on any other electronic digital integrator. They make it
easy to optimize integrator accuracy for different
sample types, even for individual peaks. Because the
pushbuttons let you change, instantly and simultaneously,
" all the adjustments that control integrator operation.

In the control laboratory, this unique capability gives
the chief chemist the opportunity to optimize integrator
operation for each type of sample, while reducing the
operating procedure to simple pushbutton instructions
for technicians. ,

In the research laboratory, the pushbuttons allow the
experienced chromatographer to choose precisely the :
correct program for different sections of a chromatogram, =

itching back and forth at will in order to optimize £ =
the integration of every section. T HEWLETT @7 PACKARD

Get a full description of the 3370A Electronic Digital
Integrator by calling the nearest H-P sales office . . . UMENT
or write for Bulletin 3370A. Prices start at $4500 including ANALYTICAL INSTR ENTS
built-in printer.

Hewlett-Packard, Route 41, Avondale, Pennsylvania
19311. In Europe: 54 Route des Acacias, Geneva. «sra
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ADVANCE REGISTRATION FORM

Mail to: American Association for the Advancement of Science, Dept. R, 1515 Massachusetts Ave.,, NW,
Washington, D.C. 20005

(Advance Registration accepted only until 29 November)

O Enclosed is $10 Registration Fee (Program and Convention Badge)

[0 Enclosed is $15 Registration Fee (including spouse) (Program and Convention Badges)

O Enclosed is $5 Student Registration Fee (16 years and older) (Program and Convention Badge)

[0 Enclosed is $5 for the Program only (To be mailed 1 December)

0 Enclosed is $...... for tours

PLEASE PRINT OR TYPE

AAAS Yes No
Member O O

NAME:
' (Last) (First) (Middle Initial)

MULTIPLE REGISTRATION:
(List student’s full name. Attach list if space is insufficient.)

MAILING ADDRESS:
(For receipt of Program) (Street) (City/ State) (Zip Code)

INSTITUTION OR
COMPANY AFFILIATION:

(City) (State) (Zip Code)

FIELD OF INTEREST:

CONVENTION ADDRESS:

I ————————————— ——— ——————— ——— ———— ——————— — — — — — —— T S——) T— o —— ————— —

APPLICATION FOR HOTEL RESERVATIONS

Please print or type and mail to: AAAS Housing, Dallas Convention Bureau, 1507 Pacific Avenue, Dallas, Texas 75201

(Reservations received after 13 December cannot be assured.)

CHOICE OF HOTEL. First Second Third_.

ROOM: [] Single [[] Double [] Twin [] Suite Preferred rate $

Number in party._______ sharing this room will be (list name and address of each person, including your own):

Be sure to list definite ar-

ARRIVAL: Date . AM, PM rival and departure date
and time. Hotel reserva-

. . tions will be held only
DEPARTURE: Date AM, PM until 6 PM unless other-

~ wise specified.

NAME:

(Individual requesting reservation)

ADDRESS:

(Street) (City and State) (Zip Code)

15 NOVEMBER 1968 735



Tours at the AAAS Annual Meeting

The AAAS is pleased to offer tours to institutions of particular scientific interest for registrants at the Association’s
annual meeting. Personally conducted tours arranged by officials of each institution will afford the visitor a unique
opportunity to see special exhibits, displays, behind-the-scenes operations, and scientific activities of various Kinds
which are not usually seen by the general public. Attendance at each site is necessarily limited in order to give the
visitor full opportunity to see and hear about work in progress. At some locations refreshments will be served by the
host institution. Details on the special attractions at each site will be published in later issues of Science.

Chartered buses will provide round-trip transportation from the Statler-Hilton Hotel. Afternoon tours will return
to the Statler-Hilton Hotel no later than 6 p.m. Ticket sales are limited to registrants. A fee of $2.00 per person is
charged for each tour to cover transportation costs. Your ticket is your receipt and is required for transportation and
admission. Tickets will be mailed with the Program and convention badge. Advance registration for tours will not
be accepted after 29 November. Tickets for spaces unsold by 29 November will be on sale at the AAAS Tours
desk in the registration area at the Statler-Hilton Hotel, starting 26 December.

Please use the form to register for tours. Indicate the number of tickets you wish to order for each tour and en-
close payment of $2.00 for each ticket ordered.

Since attendance at each site is limited, early registration is recommended. Refund requests on tour tickets cannot
be accepted after 18 December.

AAAS Tour Registration

Number Price of tickets is $2.00 each
of tickets

............ Texas Instruments, Inc., 27 December, 9:00 a.m.—-noon

............ Ling-Temco-Vought, Inc., 27 December, 2:00-5:00 p.m.

............ Callier Hearing and Speech Center, 28 December, 10:00 a.m.—noon
............ Amon Carter Museum, Fort Worth, 28 December, 1:00-5:00 p.m.
............ Dallas Museum of Fine Arts, 29 December, 1:00-4:00 p.m.
............ Ling-Temco-Vought, Inc., 30 December, 9:00 a.m.—noon
............ Texas Instruments, Inc., 30 December, 2:00--5:00 p.m.

............ Southwest Center for Advanced Studies, 30 December, 2:00-5:00 p.m.

Total number of tickets .. ... ... .. Total amount remitted for tours $............

Please indicate on reverse side total amount remitted for tours.

The American Association for the Advancement of Science will hold its 1968 Annual Meeting in Dallas, Texas,
26-31 December. The Adolphus (1321 Commerce), Baker (1400 Commerce), Sheraton-Dallas (Southland
Center), and Statler-Hilton (1914 Commerce) hotels will be used for housing. All the hotels will have Registra-
tion Centers.

HOTEL RATES* (Per Day)

HOTEL SINGLE DOUBLE TWIN SUITES{ PARKING
Adolphus $10-14 $14-17 $15-18 $35-up ~ Free
Baker 11-17 14-20 16.50--20 32-75 Free
Sheraton-Dallas 13 18 18 42-61 $1.50
Statler-Hilton 13 18 18 36.50-76 Free

*All rooms are subject to a 3% city transient room tax. ¥ Rates for suites, parlor and one- to three-bedroom. There
is a charge of $4.00 for cots.
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Take a tough pulse-height analy-

sis job. Or a rugged time-of-flight.

—— A difficult accelerator control
and monitoring problem. De-

manding NMR applications. How

about sticky problems in spark cham-

ber data retrieval? Spiral reader control?

We could go on.

PDP-9ing it has the advantage
of proven hardware, proven soft-
g e proven experience, and

proven cost/performance

Hardware has the big 18-bit word,
the fast 1.0 microsecond cycle, 1/0O
3 facilities including bidirectional bus,

8 data channels, direct memory access

channel, transfer rates up to 18,000,000 bits/second.
We could go on.

Software includes FORTRAN IV, macro assembler,
real-time monitor, editing and debugging aids, and
background/foreground programming capability.
We could go on.

But the experience and cost/performance are what
make PDP-9ing it particularly appropriate. More than
900 DIGITAL computers are already working in the
world of physics. And at $35,000, the PDP-9 has more
processing power than any other computer in its class.
Go ahead. PDP-9 it.

COMPUTERS - MODULES

DIGITAL FQL’”P\EF\'T CORPOR: ‘\TJO\ Maynard, Massachusetts
01754. Telephone: (61 ’J 897-5
Washington, D.C r 7
® Rochester, N.Y Long Island, N.Y. » Philadelp
ille » Cocoa, Fla. » C

Toronto, Ont. * Mor. 1 f)mivu * Edmon ¢
Reading and Ma er, nd  Paris, F e ‘»Iun ch and
Cologne, Germany * Oslo, N 7 ® Stockholm, Sweden *
Sydney and West Perth, Australia




Our new analog/hybrid computer
is 11461 years old.

Which is one way of saying that the economical new EAI
380 10-volt analog/hybrid computer has been designed out
of the experience of some 2000 EAI computers operational
anywhere from 10 years to last week.

With its expandable logic, this versatile, flexible machine
provides for the first time, in a low-cost portable format, the
capability to study the dynamics of physical systems too
complex for simplified analytical models. And unlike other
methods, it allows direct interaction between investigator
and the system.

The 380, both in component interchangeability and in slav-
ing in multi-console operation is compatible with the thor-
oughly-proven EAI family of 10-V computers. That means

many benefits in reliability and economy.

Highlights of important features: Expand economically
from 10 amplifiers to 50 with plug-in ease. Amplifiers operate
at full scale over entire 100-KHz bandwidth. Built-in 32-digit
DVM with decimal. Program panel designed to take advantage,
of time-saving, error-reducing multi-pin bottle plugs. Basic
system includes electronic mode control, two-mode timer,
over-range hold/store capabilities. Easy-to-use sophisticated
MDFGs. Multi-channel and X-Y recorders and rep-op scope
for readout.

Whether you're thinking about a new computer or about
upgrading your lab, find out first about the new 380. Better
still, ask for a demonstration—on your own desk top!

EAI ® Electronic Associates, Inc., West Long Branch, New Jersey
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Brush medical recorders

er shows trace clarity, sharpness and high resolution that contribute to superb aci

curacy of Brush instruments.

deliver more physiology and less fooling

Circle No. 6 on Readers’ Service Card

We take the fooling out of recording ... both kinds: the decep-
tive traces which result from intermingling physiology with
artifact, and the need to fool with calibration controls. Unlike
ordinary medical recorders, the calibration of Brush recorders
remains constant regardless of baseline position, attenuator
setting, or gain. Test after test, year after year.

More physiology and less artifact. That’s what Brush
delivers.

In addition, Brush medical recorders maintain specified
system accuracy from one edge of the chart to the other and at
all points in between,

You can believe the high degree of resolution and system
accuracy only when you see some physiological wave forms
actually recorded on a Brush instrument. Write for your set

of samples. CLEVITE B R U S H

There are Brush medical recorders with
1,2,3,4,5, 6, 7, and 8 channels for physi-
ological data acquisition. lllustrated are
the Mark 200 lowboy and the Mark 260.

The Mark 200 lowboy (right) is an eight-
channel system that combines solid-state
electronics with modular construction to
economically meet your specific require-
ments. Choice of channel widths and bio-
medical front ends. Range of chart speeds
0.05 to 200 mm/sec. Patented pressure-
fluid writing system.

The Mark 260 (left) is a high-performance
portable recorder at half the big-system
price. Six analog channels and four event
channels. Features the Brush patented
pressure-fluid system. Frequency re-
sponse: 70 Hz at 0.5 full scale; 40 Hz at
full scale.

than any other make you can buy




Six important reasons

why Brush medical recorders
are best for physiological
data acquisition

1. Self-calibrating

Brush medical recorders are factory
calibrated with instrument standards
one step removed from The National
Bureau of Standards. Unlike ordinary
recorders, they stay that way, test after
test, year after year, regardless of
baseline position, attenuation, or gain
setting.

2. More Physiology

We take the fooling out of recording
. . . both kinds: the deceptive traces
which result from intermingling phys-
iology with artifact, and the need to
fool with calibration controls.

3. Wide Application

Brush data acquisition systems will
accommodate a wide variety of phys-
iological parameters, including:

Ballistocardiogram, Blood Pressure,
Cardiac Output, Cerebral Potentials,
Electrocardiogram, Electroencephalogram,
Electrogastrogram, Electromyogram,
Electroretinogram, Flow Rate, Gas
Concentration, Gas Diffusion, Heart Rate,
Muscle Contractions, Nystagmogram,
Partial Gas Pressures, Phonocardiogram,
Plethysmogram, Pulmonary Capacity,
Pulse Waves, Respiration Rate,
Smooth-muscle Potential, Temperature,
Vectorcardiogram.

| Gentltemen:

Name

4. Choice of Front Ends

Brush’s variety of bio-medical front
ends can link nearly all physiological
signal sources to any display device.
All have broadband frequency re-
sponse (to 10 kHz), a property which

not only preserves wave-form fidelity,
but, combined with high power out-
put, provides ample capability to drive
tape recorders, oscilloscopes, digital
counters, computers, and oscillographs.
Or any combination at the same time.

S. High Performance

Physiological monitoring station at
NASA’s Manned Space Center, Hous-
ton, incorporates three 8-channel
Brush Mark-200 recorders — one for
each Apollo astronaut -— for continu-
ous display of ECG, respiration, blood
pressure, and body temperature dur-

I Clevite Corporation * Brush Instruments Div., 37th and Perkins, Cleveland, Ohio 44114

Please send me, without obligation, a set of your sample physiological oscillograms.

Title

Affiliation

Address

State Zip

The Mark 240 is a smaller version of the Mark
200 series and therefore displays biophysical data
with the fidelity required for exacting research.
Choose from two 80-mm channels, four 40-mm,
or a 3-channel combination.

ing flight. Telemetered data comes to
Houston from stations around the
world.

6. Quality Built
Ever since Brush introduced the di-
rect-writing electrocardiograph in
1937 (its crystal penmotor was the
first major improvement on Eintho-
ven’s string galvanometer), Brush re-
corders have been the quality standard
of the industry.

From component production to sys-
tem testing, modern Brush medical
recorders are built to aerospace stand-
ards. No wonder Brush analog record-
ers are always used whenever the data
is important.

CLEVITE BR USH

I PLEASE SEND THIS

COUPON FOR A SET
OF SAMPLE
PHYSIOLOGICAL
OSCILLOGRAMS
(actual recordings.)
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SORVALL

CENTRIFUGES & LABORATORY INSTRUMENTS

RC2-B AUTOMATIC SUPERSPEED REFRIGER-
ATED CENTRIFUGE — 20,000 RPM — 49,500 x G
with 24 x 15 ml SM-24 Rotor — 48,200 x G with
standard 8 x 50 ml SS-34 Rotor — Capacity to
3,000-m| with GS-3 Rotor. Eight Angle and Hor-
izontal Rotors. Automatic with all Rotors,

S§S-4 MANUAL SUPERSPEED CENTRIFUGE —
17,000 RPM — 34,800 x G with standard 8 x 50 m|
§S-34 Rotor. The modern manually-controlled
centrifuge. Complete control panel snaps out
for remote control. Six Rotors — more under
development.

GLC-1 GENERAL LABORATORY CENTRIFUGE
—~ Up to 6,000 RPM — 4,950 x G — This gen-
eral laboratory centrifuge incorporates features
not found in competitive instruments. The GLC-
1 accepts standard SORVALL Angle Rotors,
plus the new HL-4 Horizontal Rotor for different
carriers to take various size tube inserts. Re-
movable rotor guard chamber is unique clean-
ing feature. The GLC-1 is a compiletely advanced
concept in table-top centrifuges.

SORVALL RiBI CELL FRACTIONATORS — RF-1
Refrigerated and RM — for the controlled dis-
ruption of bacteria fungi and tissue cells. High
yield of useable material.

*“SZENT-GYORGYI & BLUM" KSB TUBE-TYPE
CONTINUOUS FLOW SYSTEMS — Available for
8§8-1, $S-3, SS-4, & RC2-B. Separates in 8, 4 or
2 Tubes speedily and conveniently. Standard 8 x
50 ml SS-34 Rotor adapts. Forces to top g's of
centrifuge used.
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§S-1 SUPERSPEED ANGLE CENTRIFUGE —
16,000 RPM — 31,000 x G. The original concept
in Superspeed Angle Centrifuges. The SS-1 was
the first "‘work horse’' of the busy laboratory.
Performance and reliability are built-in features.

SMALL & MEDIUM CENTRIFUGES — versatile,
inexpensive instruments offering a motor base
that accepts two 35° angle rotors. Up to 3,440
x G. For routine laboratory centrifuging.

CW-1 CELL WASHING CENTRIFUGE — two fixed
speeds — 3600 RPM and 1,200 RPM —for
Coombs Tests and other blood work. The CW-1
has standardized the Coombs Tests procedures
and provides hitherto unobtainable reproduci-
bility.

OMNI-MIXER HOMOGENIZER — For the rapid,
high-speed, safe homogenizing of many organic
and inorganic materials. Direct overhead drive.
Stainless Steel, plastic, and glass mixing cham-
bers. Chambers may be lowered into tempera-
ture regulating bath, Capacities from 0.5 mi to
2 quarts.

PRODUCT GUIDE — 8-page descriptive bulletin
giving brief details of alt SORVALL products and
several accessories. Inciudes centrifuge rotor
information. Comprehensive Price List and Or-
dering Specifications included.
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$S-3 AUTOMATIC SUPERSPEED CENTRIFUGE
— 17,000 RPM — 34,800 x G with standard 8 x 50
ml SS-34 Rotor. Easily the most advanced table-
top centrifuge available today. Designed for the
busy laboratory. Six Rotors — more under de-
velopment.

RC-3 GENERAL-PURPOSE AUTOMATIC RE-
FRIGERATED CENTRIFUGE — 5000 RPM —
6,975 x G with HG-4 General-Purpose and Blood
Bag Swinging-Bucket Rotor — Twelve Rotors —
Huge Tube/Adapter versatility. 60 seconds max-
imum to top speed.

“PORTER-BLUM'' ULTRA-MICROTOMES—
MT-1~1/40 to /2 1. The ideal ultra-microtome for
routine research and teaching. Reliable, simple
to operate. MT-2 — 100 A to 4 x. The most ad-
vanced ultra-microtome available anywhere. in-
corporates all the tried principles of the MT-1,
and converts them to automatic operation. Addi-
tional features make the MT-2 ‘‘an extension of
the operator's will."

SMITH & FARQUHAR TC-2 TISSUE SECTIONER
—5 to 230 x — for specimen preparation in
immuno-chemistry, pathology, cytochemistry,
and histology. Cuts fixed and non-fixed tissue.
Prevents disruption of fine structure and loss of
enzymatic activity caused by a freeze/thaw cycle.

WRITE FOR BULLETIN SC-11C

vanS O RVAL L.

NORWALK * CONNECTICUT - 06858
741



The new Model HS-8:
The most

electron microscope
foryour money.

If you need a high-performance
instrument, the new Hitachi Per-
kin-Elmer Model HS-8 is for you.
Its guaranteed resolution is 8
Angstroms, and it costs under
$30,000.

L8 ORT YRS

Here’saninstrumentthat’s so
easy to align, so easy to use, so
compact and reliable, that it far
surpasses all other instruments
in its price class. It offers high
resolution and automatic
operation.

Features you've been wishing for

The Hitachi Perkin-Elmer
HS-8 is the only instrument in its
price range that gives you two
accelerating voltages—25 KV
for high contrast and 50 KV for
general purpose use—at the

Evaporated gold specimen shows a point-to-point
resolution of 6 to 8 A. Magnification is 2,500,000X.

touch of a button.

It's the only instrument in its
class that has a double conden-
ser lens. The double condenser
and objective-intermediate lens-
es are unitized and pre-aligned.
. The HS-8 gives you
- 20 precalibrated steps
of magnification with
direct console readout
—1000X to 100,000X di-
rect . . . over 1,000,000
photographically. A
special, small, fine-
grain screen makes fo-
cusing easy.

The HS-8 has a new
pushbutton vacuum
system that practically
eliminates specimen
| contamination. It uses
anew non-backstream-
ing pump oil and a new
built in anti-contamina-
tion device that traps contami-
nation before it reaches the
specimen.

The camera system is also
pushbutton. Correct exposure is
automatic. You get a pre-pump
chamber that can keep 54 photo
plates under vacuum, ready for
use.

We'd like you to know more
about this fine new microscope.
In its price range, you won't find
an instrument with more con-
sistent high performance or
more of the outstanding features

you would expect only in high-
priced electron microscopes.
Write to: Perkin-Elmer Corpora-
tion, Ultek Division, San Antonio
Road, Mountain View, Calif.
94303.

PERKIN-ELLMER

This instrument is instantly available to you under Perkin-Elmer's low cost lease plan.
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The first thing you notice ,
about Sartorius Membrane Hlters is
they seem like any other.

The second thing you notice is
they're not.

What's different about Sartorius Membrane
Filters? On the surface, very little. They look and feel like
any other membrane filter. They come in a wide variety
of sizes and are made of pure cellulose or cellulose
derivatives. In fact, if you placed a Sartorius next to the
brand you're using now you probably couldn’t tell them
apart. But start using a Sartorius and you very likely
will notice a difference.

While its millions of uniform pores are comparable
in size to those of other membrane filters, flow rates through
a Sartorius are up to ten percent faster. If you do continuous
filtrations, this may mean considerable savings in time. More
important, there's really no need to worry about extractables
when you use a Sartorius. With commonly used solvents,
there are virtually none (no more than 0.3 percent).

Do these characteristics make Sartorius a ‘better’
membrane filter? That's for you to decide, but you'll never
know without trying them. Besides, whether you use
membrane filters for particle collection, separation or
analysis, isn't it nice to know that when it comes to
selecting a membrane filter, at last you really
have a choice?

Get our literature on the complete line of
Sartorius membrane filters and accessories.

We'll even include a
free sample. Just write: ADVISION O

[ ]
Sartorius Filter Division, Sal't()l'lus
Brinkmann Instruments, . »
Cantiague Road, melnbrdn(/

Westbury, N.Y. 11590. flltfl‘S

s}

BRINKMANN




Noisy Signal? ?

Extract it with a PAR
Waveform Eductor™

The PAR Waveform Eductor is a sig-
- nal averager used to extract repetitive
signals from noise. For complete in-
ormation or to arrange a demonstra-
on of this instrument, which is priced

New Jersey 08540, or call
924-6835.




STAGK UP THE
ADVANTAGES...

YOU'LL SPECIFY NALGENE®
SPECIMEN DISHES ¢
IN TPX* -

Clearer than glass, shatterproof, auto-
clavable—the most versatile specimen
dish available. Bottom is marked in
quadrants, rim permits easy stacking.
Dimensions are 105 x 43 mm.

Specify Nalgene Labware from your
lab supply dealer. Ask for our Catalog
or write Dept. 2123, Nalgene Labware
Division, Rochester, N. Y. 14602.

*Trademark of Imperial Chemical Industries Limi-
ted for their brand of methylpentene polymer.

NALGENE LABWARE DIVISION
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inations while under the influence of
stimulatory and depressant drugs?
Should we take urine samples or blood
samples from those achieving the high-
est scores? Should we take urine samples
from all the students and select several
for evaluation? And then, how much
of the drug is too much? What are the
proper educational standards? How can
we compare drugged and nondrugged
students?

And this also—how can we turn out
professionally trained doctors, lawyers,
engineers, and architects whose learn-
ing periods were framed by a border
of tranquilizers and whose test periods
were flown through on stimulants? Can
a doctor who spent his clinical years
on tranquilizers maintain the standards
established by those free from these
drugs?

We need standards for this problem.
They are not being developed. The stu-
dent counselors steadily tranquilize
nervous sophomores—without controls
and without study of the effect of these
drugs on the individual during the time
of his schooling and later in his career.

GILBERT E. CORRIGAN
Department of Pathology, University of
Texas Medical Branch, Galveston

A Pretty Kettle of Fish

With reference to the cover (13
Sept.), all I can say is Holy Mackerel!
Francis V. HoOweLL
Post Office Box 1965,
La Jolla, California 92037

. . . Fish may have many local
names but to transplant Boston mack-
erel from New England to the Pacific
Ocean and name them Pacific salmon
is jolting. I caught enough Boston
mackerel during the time I worked on
a seine boat in Maine to recognize one
even if mislabeled.

D. W. Francis
Department of Poultry Science,
New Mexico State University,
University Park 88070

Eternity of Print

On reading Dael Wolfle’s editorial,
“The next Rosetta Stone” (6 Sept., p.
967), I was reminded of an inscription
in the market place of Haarlem, Hol-
land, carved on the home of Lourens
Janszoon Coster (who, it is still con-

tended by a dwindling few, was the
true inventor of printing with movable
type): Memoriae sacrum typographia,
ars artium omnium conservatrix . . .
which has since been modified to the
more familiar and more euphonius
“Printing: the art preservative of all
the arts.”

While Wolfle rightly emphasizes the
question of information content of any
“Rosetta Stone” we may leave for
scholars of future civilizations, he also
raises the interesting point of the me-
dium of language communication be-
tween “lost” civilizations. Future schol-
ars digging into the remains of our
world in search of some meaningful
communication symbols will undoubt-
edly have to do their research without
the help of contemporary linguistics’
sophisticated equipment for recording
and analyzing oral language. They will
have to rely—as today’s paleographers
must—on remnants of our visible lan-
guage.

Visible language may be an unfamil-
iar distinction. Linguists were early to
stake out oral language as being the
only meaningful province for language
research. Indeed, it would be improper
to speak of visible language, since all
but a few linguists consider any written
or printed medium of communication
as only a system of visual signs with
which language is symbolized.

The study of visible language is
fragmented, an academic orphan, and
only in the first stages of international
organization. Omnipresent as letter
forms and related symbols are today,
we are conducting relatively little re-
search on them; much basic informa-
tion and theory is yet to be determined.
What, for example, constitutes the
“g-ness” of the scores of differently
shaped letter g’s you see as you page
through the advertisements of this num-
ber of Science? Could we isolate the
nature of a prototype “g”? Or, what
is behind the contemporary artist’s
fascination with letter forms? The an-
swer may be reflected in the emphasis
the program committee for the AAAS
Annual Meeting this year has placed on
the interaction between art and science
(three general symposia are scheduled:
Arts and Science—will there be a dif-
ference? Interface—art and technology,
and Art and Science—the analysis of
communication of form). Since its
earliest beginnings, the alphabet has
provided a meeting ground for such
an interaction. No educated person can
look at letter forms without encounter-
ing two conflicting stimuli: the meaning
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Stop the threat
of ultra destruction.

Protect against rare but expensive
errors. Now both our B-50 and B-60
ultras have a new fail-safe rotor de-
vice—no rotor, no go. (So you can't
spin the drive to destruction.) No
rotor overspeed either, thanks to the
exclusive new optical sensor protec-

tive system. Throw in an all-new
drive unit, a temperature control
system, a range of accessories no
one else can match, and a new and
longer warranty. All supported by
Ultra Service, IEC’s direct sales and
service team. It adds up to the most

/
U

complete ultra-package available
Write for Bulletin B-50 and B-60. Or
try the direct approach. Call Tom
Mulvihill at (617) 444-6700. Collect

INTERNATIONAL
EQUIPMENT CO.

300 SECOND AVENUE » NEEDHAM HEIGHTS, MASSACHUSETTS 02194

- .
Ca" usonit.




All you need to make
movies is a 16mm Bolex
and a lens.

O

All you need to make
movies is a 16mm Bolex
and a lens.

D But Bolex is a system as well as a

camera. It can be outfitted for your
specific laboratory needs. Begin with
reflex (through-the-lens) viewing.

The Bolex H-16 Rex-5 camera with
its built-in single frame device is de-
signed for all time-lapse applications,
even through a microscope. And at
any time the number of frames ex-

posed can be checked on the frame

counter built into the camera.Variable
speeds from 12 to 64 frames per
second allow you to slow down the
action for analytical purposes. A wide
range of optically perfect lenses offer
complete fiexibility from extreme wide
angle to macro close-up cinematog-
raphy, including zooms. .

Bolex cameras, made with Swiss watch
making precision, have proven their
accuracy over many years time, under
the most adverse conditions and at
tropic and arctic temperatures. This
is the Bolex H-16 Rex 5, The Microbe

D Hunter.

For a special issue of the Bolex maga-
zine on scientific and medical photog-
raphy, write to Paillard Incorporated,

1900 Lower Road, Lmden. New Jersey

07036,

O

BOL.EX

Bolex H-16 Rex 5,

The Mlcrqbo Hunter.
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of the letters (the underlying “g-ness”)
and the form of the letters (the pres-
ence of genius)—in other words, a
convergence of reason and beauty.

Certainly the more immediate com-
munication problems in our own so-
ciety take precedence, but if we hope
to save future civilizations some of the
ambiguity our contemporaries find in
ancient language remains, an impor-
tant part of this concern should be
more careful analysis and understand-
ing of what may well be our only link
with the distant future—our visible
language. _

MERALD E. WROLSTAD

Journal of Typographic Research,
Cleveland Museum of Art,
Cleveland, Ohio 44106

First AIBS National
Biological Congress

The American Institute of Biological
Sciences, at its recent meeting, passed
a resolution to hold national biological
congresses in 1970, 1971, and 1972.
The first will be held in Detroit, 6-10
November 1970, under the chairman-
ship of William D. McElroy of Johns
Hopkins University. The congresses will
be concerned with various social, edu-
cational, and scientific problems with
the morning sessions devoted to inter-
disciplinary symposia covering the ma-
jor scientific advances in all areas of
biology. National and international
leaders in the biomedical sciences will
be invited to participate. Afternoon ses-
sions will be devoted to papers by biol-
ogists who are active in research in
areas ranging from molecular, genetic,
and developmental biology to evolu-
tionary, ecological, and environmental
sciences. Younger scientists will be in-
vited to contribute original research pa-
pers on the subjects covered by the
major symposia. The evening session,
to be open to the public, will be de-
signed to provide a forum in which the
interrelationships of biology, technol-
ogy, society, and public affairs are con-
sidered. National, state, and local
leaders will be invited to participate.
Among the topics to be considered are
water' and air pollution, pest control,
population pressures, community health,
food quality, and the effects of drugs
on human development and behavior.
Ideas are needed for other topics that
might be considered.

Programs of lectures, exhibits, and
organized tours will be arranged for

PUMP WITHOUT CONTAMINATION

Vﬂl‘lSlﬂ"IG
pump’

Pumps liquids

or gases

safely

Fluids never

come in contact with *

any part of pump...pass only

through chemically inert tubing. The
new solid state controlled unit has =1 to
-RPM stability. From $159.50.

DELIVERS DROPS TO 1500 CC PER MIN.

pump -

Uniform flow,

one-knob

control of

corrosive

liquids.

Accurate little workhorse has been
tested for over 10,000 continuous hours
of operation. Compact, smooth flow,
economical, durable. Liquids come in
contact only with chemically inert poly-
ethylene... $96.50

HANOSTAT Zoptonatn

Available through your laboratory supply dealers
20 N. MOORE ST., DEPT. 524, N.Y. 13, N.Y.

NEW AUTOMATIC

diluting
instrument

for acids,
bases, solvents
eliminates error,
waste,
conlamlnaiiorl
or effort.

every tlme

"

P-“"'——

Adjustable sample |

pickup, with repeat- *

able accuracy of =.3%

or 0.8 microliter ;

(whichever is greater),

continuous diluent

delivery with an accu-

racy =.5%.Removable

pipetting head rotates -

through 120 degrees, makes

possible operation at distances up to 4
feet. The exclusive electromagnetic check
valve assures positive repeatability and
provides an airlock between sample and
diluent; liquids touch only Teflon and
glass, DILUTROL is priced from $365.00.

HANUSTAT Zoptonatin

Available through your laboratory supply dealers
20 N. MOORE ST., DEPT, 524, N. Y. 13, N. Y.
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local high school and college students
who are interested in careers in the
biomedical sciences.

The National Biological Congress
will not supplant the regular AIBS
meetings, which will continue to be
held on college campuses in late August.
The 1969 meeting will be at the Uni-
versity of Vermont, Burlington, 17-22
August, and the 1970 meeting will be
held at Indiana University, Blooming-
ton, 23-28 August.

JouN R. OLIVE
American Institute of Biological
Sciences, 3900 Wisconsin Avenue, NW,
Washington, D.C. 20016

New Roles for Pharmacology

Maren has presented a case for
greater medical school support and
recognition for pharmacology depart-
ments (“Pharmacology: Its nature in
medicine,” 2 Aug., p. 443). Perhaps
pharmacology can make one of its great-
est contributions by helping prepare
many health professionals for roles in
total health care. It seems unlikely that
future health care demands will be filled
merely by turning out more health pro-
fessionals. Even if we could do this, we
must find ways of better utilizing those
health professionals that we have and
will train.

Pharmacy is at last making some
strong effort to prepare its young gradu-
ates to make a more significant contri-
bution to patient care. The pharmacy
student during his 5 (or 6) years of aca-
demic training has the greatest exposure
to drugs—their use and misuse—of any
health professional. The average cur-
riculum well prepares the pharmacy
student in the natural sciences and, in-

creasingly, in the biological sciences. A |

key course prior to his clinical phar-
macy experience is pharmacology. It is
the fortunate pharmacy school that has
the optimal type of pharmacology
courses which aid its students in pre-
paring for their roles as “drug-use con-
trol” specialists. More and newly de-
signed pharmacology courses are now
needed.

Perhaps pharmacologists can find the
additional recognition which I believe
they deserve if they look beyond their
traditional roles in medical schools and
determine the needed contributions
which they can make to all the health
sciences (dentistry, medicine, pharmacy,
nursing, veterinary medicine). This will
take courage and a realistic look at
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With this steady flow HOLTER™ pump
you handle
two fluids simultaneously

at different rates (0-2500 mi/hr)

The RL175 Holter bilateral roller pump offers laboratory workers
and clinicians the means of pumping two discrete systems at
linearly related rates.

A high and a low RPM range for the roller head provide
optimum control of pumping rates. Within each range,
speed is infinitely variable. Internal solid state voltage regulation
contributes to a pumping accuracy of =1%. Delivery volume
vs. pressure curves are flat up to 290 mm Hg positive pressure
and 200 mm Hg negative pressure.

Precision molded silicone elastomer pumping chambers elimin-
ate the hysteresis effects that make PVC and polyethylene un-
desirable in precision work. Useful life of the chambers is well
over 2,000 hours. Provided in two internal diameters, they are
autoclavable and easily interchangeable. Because the chambers are
completely occluded by the head rollers, the RL175 does not
“dribble” when shut off. You stop and start with identical, virtually
non-pulsatile flows. .

The circuitry and mechanical safety features of the RL175 suit it
admirably to unattended operation.

Write or call today for full information and prices on this versa-
tile laboratory pump, and on other pumps and devices from
Extracorporeal.

®
EXTRACORPOREAL MEDICAL SPECIALTIES, INC.

Church Road ® Mt. Laurel Township, N. J. 08057 ® (609) 235-7530
750 Circle No. 29 on Readers’ Service Card

health care needs. It also will take a
change in attitude toward the nongradu-
ate teaching programs. A meaningful
contribution will earn pharmacology
departments the recognition they seek.
We in the other health sciences will
welcome their increased interest.

L. C. WEAVER
College of Pharmacy, University of
Minnesota, Minneapolis 55455

Impudence Displaces Discipline

The title of Carter’s article, “Making
of a president: Stanford students decry
lack of voice” (20 Sept., p. 1229), is
evidence of the currently distorted idea
of the role of students in our institu-
tions of higher learning. I noted the
impudent statement of a Stanford stu-
dent leader regarding the choice of
Kenneth S. Pitzer as university presi-
dent, a selection which was made with-
out any participation by student repre-
sentatives.

Students are in college to get an edu-
cation, not to tell their elders how to
run the school. It is typical of young-
sters growing up for them to think they
know more than their parents and even
their teachers. But discipline, the most
important factor in education, is the
antidote for this impudence. If the
young don’t learn discipline at home or
in school, they will learn it in the work-
aday world in a measure of cruelty be-
yond their capacity to withstand.

. GEORGE EVERSON
Azalean, Gualala, California 95445

Bioenergetics: Birth of a Bulletin

At a recent Gordon Research Con-
ference on Energy Coupling Mecha-
nisms held in New Hampshire, it was
decided to establish a means of rapid
and informal communication among
workers in the field of bioenergetics, in-
cluding electron transfer, oxidative
phosphorylation, photosynthesis and
photophosphorylation, associated ener-
gy-linked functions, biogenesis of mito-
chondria and chloroplasts, and related
topics.

A scientific memorandum to be called
Bioenergetics Bulletin will be circulated
monthly and will contain summaries of
research results and papers submitted
for publication in regular journals, con-
ceptual insights into bioenergetic
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phenomena with or without factual
bases, requests for information, sum-
maries of meetings which only a frac-
tion of the workers in bioenergetics are
able to attend, news of artifacts arising
from commercial samples of biochemi-
cals containing contaminants, and so
forth, as well as reports of controversial
research which might not otherwise
come to the attention of other interested
parties. Communications from partici-
pating members of the group should
not exceed two typewritten pages. This
service is expected to begin at the end
of November 1968.

Information presented in Bioenerget-
ics Bulletin will be treated as a private,
nonquotable communication, although
this restriction will be considered by the
group members at a later date. It should
be stressed that the success of such a
venture depends almost entirely upon
the eagerness with which members will
be willing to supply information to their
colleagues through such a medium.

The initial annual subscription rate
will be $20 (U.S.) or 8 pounds, 8 shil-
lings (British), according to the region
of the subscriber, and checks should be
made out to Bioenergetics Bulletin. 1t is
hoped that the cost will be lowered in
subsequent years. Membership is open
to individuals and groups of workers,
but groups should designate an individ-
ual to whom Bioenergetics Bulletin
should be addressed. Inquiries and sub-
scriptions from areas of the Western
Hemisphere should be addressed to me;
and those from remaining areas should
be directed to R. B. Beechey, Shell Re-
search Ltd., Woodstock Agricultural
Research Centre, Sittingbourne, Kent,
England.

RoBERT E. BEYER
Laboratory of Chemical Biology,
Department of Zoology, University of
Michigan, Ann Arbor 48104

Einstein Memorabilia

I have been commissioned by British,
American, and Continental publishers
to write a life of Albert Einstein which
will deal not only with his scientific
work, but with his influence on contem-
porary affairs. I would be grateful to
hear from readers who have letters from
him, reminiscences, or other material
which would be relevant to the book.

RoNALD W. CLARK
10, Campden Street,
Kensington, London, W.8, England
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NEW PHASE MICROSCOPES
LET YOU CHOOSE

1. A microscope from the Flat Field Phase line.

2. A microscope from the Standard Achromatic
Phase line.

ALL HAVE the new turret type condenser that eliminates re-
centering after magnification change;

OR the Long Working Distance condenser for tissue culture
work.

NOW, for the first time, the highest performance is available,
starting at $902 (Model MBT-431—Dynoptic® Series).

GET FULL DETAILS ... by writing for Catalog 31-104 and our
free demonstration offer. Bausch & Lomb, 20811 Bausch Street,
Scientific Instrument Division, Rochester, N.Y. 14602.

BAUSCH & LOMB (@)

SCIENTIFIC INSTRUMENT DIVISION
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CHOOSE A LEITZ SM FOR YOUR MEDICAL STUDIES

Only the finest professional instrument will do for those
important, searching, pre-clinical years. The only real
“bargain” in medical microscopy is quality. The LEITZ
SM is an investment, where every dollar buys features de-
signed to deliver unfailingly reliable performance. Before
you purchase any microscope, examine the LEITZ SM
and compare these features:

1. Single-knob focusing —combines fine and coarse foi
faster, more convenient operation; never needs lubrication.
2. Incomparable LEITZ optics —note sharp resolution
throughout the entire range of magnification.

3. Graduated mechanical stage—conveniently placed
controls, either standard or coaxial —accepts all slide sizes,
permits instant location of any specific field.

4. Spring-loaded objective mounts —a protective feature
—slide and high-powered lenses are not easily damaged.

752 Circle No. 3 on Readers’ Service Card

5. Anti-reflection coating — tubes, optics and condensers
are coated to increase light transmission and reduce flare.

6. Extra-wide range of magnification —35X to 1250X.

7. Monocular, binocular or trinocular tubes — 360° rotat-
able — one-step interchange and lock-in.

8. Built-in low-voltage illumination— variable, high-inten-
sity light source.

9. Periplanatic, wide-field eyepieces—color correcting,
compensating to match the objectives.

10. Optional high-eyepoint eyepieces for wearers of
glasses.

E. LEITZ, INC., 468 PARK AVENUE SOUTH, NEW YORK, N.Y. 10016
Distributors of the world-famous products of
Ernst Leitz 6.m.b.H., Wetzlar, Germany—Ernst teitz Canada Ltd.

LEICA ANO LEICINA CAMERAS - LENSES - PROJECTORS - MICROSCOPES
s286¢
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AMERICAN ASSOCIATION FOR
THE ADVANCEMENT OF SCIENCE

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

Editorial Board
1968 1969

RoBert L. BowMaN EmiL Haury

JosepH W. CHAMBERLAIN WiLLaRD F. LBy
Joun T. EbpsALL EverReTT 1. MENDELSOHN
ALEXANDER HOLLAENDER JouN R. PIERCE
Gorpon J. F. MacDoNALD KENNETH S. PITZER
NEeAL E. MILLER ALEXANDER RicH

DE WiIT STETIEN, JR. CLARENCE M. ZENER

1970

RicHARD C. LEWONTIN
ALFRED O. C. NIER
FrRank W. PuTNaM

GUSTAF O. ARRHENIUS
Frep R. EGGaN
Harry F. HarLOW
MirtoN HAaARRIS

Editorial Staff

Editor
PuiLtr H, ABELSON

Publisher Business Manager
DAEL WOLFLE Hans NussBauM

Managing Editor; RoBERT V, ORMES

Assistant Editors: ELLeN E. MureHY, JoHN E.
RINGLE

Assistant to the Editor: NANCY TEIMOURIAN
News Editor: JOHN WALSH
Foreign Editor: DANIEL S. GREENBERG*

News and Comment: LUTHER J. CARTER, BRYCE
NELSON, PHiLip M. BOFFEY, MARTI MUELLER, ANN
H. LaArus

Book Reviews: SYLVIA EBERHART

Editorial . Assistants: SUSAN AXELRAD, JOANNE
BELK, IsaBELLA BouULDIN, ELEANORE BuTZ, HELEN
CARTER, GRAYCE FINGER, NANCY HAMILTON, OLIVER
HEATWOLE, ANNE HOLDSWORTH, PAULA LECKY,
KATHERINE LIVINGSTON, LEAH RYAN, LOIS SCHMITT,
BARBARA SHEFFER, RICHARD SOMMER, YA LI SWIGART,
ALICE THEILE

* European Office: 22 Mulberry Walk, London, S.W.
3, England (Telephone: 352-9749)

Advertising Staft

Director Production Manager
EARL J. SCHERAGO KAy GOLDSTEIN

Advertising Sales Manager: RICHARD L. CHARLES

Sales: New York, N.Y.,, 11 W, 42 St. (212-PE-
6-1858), Roserr S. Buceee; Scotch Plains, N.J,,
12 Unami Lane (201-889-4873), C. RICHARD
CaLnis; Medfield, Mass. 02052, 4 Rolling Lane
(617-359-2370), Ricuarp M. EzeqQueLLe; Chicago,
1. 60611, 919 N. Michigan Ave., Room 426
(312-DE-7-4973), HERBERT L. BURKLUND; Los
Angeles 45, Calif.,, 8255 Beverly Blvd. (213-653-
9817), WINN NANCE.

EDITORIAL CORRESPONDENCE: 1515 Massa-
chusetts Ave., NW, Washington, D.C, 20005, Phone:
202-387-7171. Cable: Advancesci, Washington.
Copies of *“Instructions for Contributors” can be
obtained from the editorial office. See also page
1709, Science, 29 December 1967. ADVERTISING
CORRESPONDENCE: Rm. 1740, 11 W. 42 St
New York, N.Y. 10036. Phone: 212-PE-6-1858.

SCIENCE

The Administration of NASA

The retirement of James E. Webb as Administrator of the National
Acronautics and Space Administration has evoked a flurry of congres-
sional and newspaper tributes to his leadership of the space agency
for the past 72 years. Most of the compliments have been directed
to the achievements in space that preceded and led up to the recent
successful mission of Apollo 7. But not all have had this emphasis.
Senator Holland spoke of “an outstanding accomplishment of manage-
ment,” and Congressman Albert hailed Webb as “one of the finest ad-
ministrators in the history of this country.” It is the administrative history
of NASA that Webb himself emphasized in an address at Harvard a
few days before his retirement. He spoke not of what NASA had done
but of how it had been accomplished. This emphasis is consistent with
his long-standing personal interest in organizational problems and ad-
ministrative methods, his service to the American Society for Public
Administration and the Municipal Manpower Commission, and his policy
of opening NASA’s offices and records to study by advanced students
who wanted to learn how NASA worked.

In terms of numbers of dollars or of men, NASA has not been our
largest national undertaking, but in terms of complexity, rate of growth,
and technological sophistication it has been unique. Involved have
been a government headquarters and widely dispersed set of laboratories
and technological facilities; some 20,000 industrial contractors, sub-
contractors, and suppliers; almost 400,000 nongovernmental workers;
and faculty members and students at 200 universities. Keeping all of
these parts—often working right at the edge of technological knowl-
edge and capacity—finely tuned and in close harmony has been an
organizational achievement of high order.

How NASA accomplished its missions should be of interest to the
planners and directors of other great national undertakings. Many of
the large problems that confront us—for example, health care, the
control of pollution, and the remaking of our urban living and working
accommodations—differ from those of the space program in focusing on
people rather than on rockets and space vehicles. And already there are
protests against thinking of social problems as engineering tasks or in
terms of technological models. True enough, human welfare is the
objective, and the customs, the values, and even the idiosyncrasies and
prejudices of man must influence méans as well as ends. But the social
programs, like the space program, call for management structures link-
ing government, industry, and universities. The new programs will in-
volve research, planning, coordination, and testing. And they will be
bothered by multiple divisions of responsibility, conflicting ambitions
and interests, decisions to use existing facilities or to assemble new
ones, multiple channels of communication and authority, and the prob-
lems of building up and of phasing down as priorities shift to new
targets or as new opportunities open up. In all of these respects NASA
has had extensive and recent experience; its procedures have been de-
liberately thought out; and its records are available.

Ever since the space program began to take shape there has been
talk of technological spin-offs. It may turn out that the most valuable
spin-off of all will be human rather than technological: better knowledge
of how to plan, coordinate, and monitor the multitudinous and varied
activities of the organizations required to accomplish great social under-
takings.—DAEL WOLFLE
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Hewlett-Packard's respected track record of top perform-
ance, flexibility and reliability in the strip-chart recorder
field is now available to OEM buyers. And while we're pretty
sure you won't require rally stripes, we can offer you almost
any option.

Here's a comprehensive source of user-specified precision
strip-chart recorders offering a multiplicity of options, a
variety of 5” and 10” rugged recorders, and a wide choice
of recording speeds. Fast delivery of standard recorders
or ‘“specials.” Maintenance, repair, parts available to you
and your customer, nation-wide on a fast, local basis. And
Hewlett-Packard has had years of experience in matching
recorders to systems needs. We'll paint them any color you
want, too.

You could say we're offering the OEM market classic mod-
els at fleet prices. :

Talk to your HP field engineer. He sells lab and research
recorders . .. and he sells recorders as systems compo-
nents. He'll look at your problem and come up with the
right answer. . . a recorder that's made . .. and priced . . .
to order in quantity. Or write Hewlett-Packard, Palo Alto,
California 94304; Europe: 54 Route des Acacias, Geneva.

11807

HEWLETT f PACKARD

GRAPHIC RECORDERS
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Bulletin describes
Mettler's five new
analytical balances

Offered for either macro ana-
lytical or semi-micro analytical
work, Mettler’s five new sin-
gle pan balances include such
features as full-range taring,
digital data presentation and
a filling guide for high-speed
weighing-in.

. One-step preweighing is a
TIME METRlc SCALE lABELs ! feature of one macro unit.

. Another macro and a semi- |
Make size and identification of subject a permanent ; | micro have the “:emer_gﬂﬂt-
part of photograph with easy-to-use labels. Available | | ©uf system whic P“]’V' e
.in two sizes with imprinted numbers on calibrated digital weighing results on
scale of 3 ¢cm or 6 cm and space for adhegwe-backe_d paper tape.
recording specimen and date. Per- Also included "53 Icom' :
manent or removable, self-sticking puter-compatible electronic
adhesive allows placement on or balance providing an ana-
next to subject. Write for log signal.

free literature and samples. Bulletins are available from
laboratory supply dealers or Mettler Instrument

Corporation, 20 Nassau St., Princeton,N. J.08540.

T MeRLey -

PROFESSIONAL TAPE CO., INC.

365 EAST BURLINGTON ROAD Mﬂ_"

RIVERSIDE, ILLINOIS 60546 \ /
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Throw your hat in

For more than five years Sherer's
been sending Plant Growth Cham-
v bers around the world—from Melfort,
“~ Saskatchewan to Buenos Aires, Argentina
—from Ponope, Eastern Caroline Islands to
: Beersheba, Israel. Even to Slippery Rock, Pal
| This international distribution demands total
| reliability because the Sherer

factory at Marshall, Michigan,
is a long way from these—
and many other—installations.
So Sherer sees to it that its
Plant Growth Chambers are
built right to give you the qual-

ity of performance you need . ..
to meet the disciplines under Two 4 sq. ft. beds
light intensity to

which you work. 1,400 foot candles

SHERER

ENVIRONMENTAL DIVISION
SHERER-GILLETT COMPANY
Marshall 3, Michigan 49068
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Coors U.S.A.
Crucibles

first because

they last,
and last,

and
last

Extremely refractory and inert to
most reagents, Coors laboratory

crucibles are quality-made to hold -

up under repeated use. Coors
production consistency insures
uniformly thin wall structure for
maximum resistance to thermal
shock. There's a Coors crucible
shape and size for all basic
laboratory operations, such as
ignition, fusion, filtration, washing,
and drying, plus many others for
special applications. Readily
available in glazed chemical
porcelain and high-purity alumina,
and on special order in magnesia,
thoria, and zirconia. See your local
laboratory-supply dealer or

write for catalog.

Coors Porcelain Company
Golden, Colorado 80401
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neutral beams is that of neutralizing
the charge from ionic beams without
disturbing the momentum of the travel-
ing species. N. Utterback (Defense
Research Laboratory, General Motors
Corp., Santa Barbara) reviewed this
topic in a session chaired by E. Greene
(Brown University). Using charge
transfer, Utterback and his collabora-
tors have produced neutral beams from
the high-energy range down to a few
electron volts. They have successfully
studied several reactions, avoiding the
problem of detecting neutrals by choos-
ing processes yielding ionic products.
If resonant charge transfer is used, it
appears that the internal energy state
of the resulting neutral beam can be
reasonably well controlled. (Talroze’s
talk had already made it clear that
resonant transfer processes were com-
mon and occurred with large cross sec-
tions.) L. M. Branscomb (Joint Insti-
tute for Laboratory Astrophysics)
discussed possibilities of producing neu-
tral beams by photoelectron detach-
ment from negative ions. This tech-
nique should become useful when
more intense lasers and negative ion
beams are developed. In competition
with positive-ion-neutralization methods
this technique has potential advantages
at low energies, at high angular resolu-
tion and when excited-state control in
the initial beam is needed.

A partial solution to the detection
problem is inherent in experiments
being performed by J. Paulus (Centre
de Recherches Nucléaire, Strasbourg),
S. Wexler (Argonne National Labora-
tory), and M. Menzinger and R. Wolf-
gang (University of Colorado). They
have used beams labeled with radio-
isotopes to detect labeled products by
radioactivity counting. The Colorado
group reported experiments in which a
tritium ion beam was charge exchanged
and reacted with a solid target. By this
means they found it possible to make
the first determinations of the thresh-
olds of hot-atom displacement reactions.
Given the availability of radioisotopes
of useful half-life, this detection meth-
od could have wide applicability. An
even more general, indeed universal,
method of detection is reionization of
neutrals by electrons or protons. So far,
however, such reionizers only operate
with low efficiency.

J. Ross (MIT) was chairman of a
session in which nozzle expansion
techniques were discussed. This meth-
od, growing out of a suggestion by
Kantrowitz and Grey, has been more
intensively investigated than any other

can you
attord

to order
radioactive
compounds
nuclides

sources
and
services
without
Tracerlab's
Catalog 70?

Write for it now
Egg] TRACERLAB

A Division ot Laboratory For Electronics, Ing.
WALTHAM, MASSACHUSETTS 02154
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for the production of neutral beams.
J. Fenn (Yale University) reviewed the
topic, emphasizing “seeding” methods
in which a heavy species is swept along
by lighter “driver” molecules, thus in-
creasing its translational energy. E.
Knuth (UCLA) discussed means of
reaching higher energies by plasma
heating the gas before expansion. In
general, nozzle expansion seems an ex-
cellent approach to the low- and medi-
um-energy range (1 to 10 ev). It should
provide intense beams and excellent
energy control. However, the seeding
technique is limited to heavier species,
and high-temperature heating before
expansion leaves some question as to
the internal state of the beam mole-
cules. At the time of the conference,
no hot reaction appears to have been
identified by using nozzle techniques.
However, J. Deckers (University of
Toronto) and J. Anderson (Princeton
University) discussed some interesting
negative results.

In a session conducted by E. Fer-
guson (ESSA, Boulder), L. Wharton
(University of Chicago) first reviewed
the historic device of Bull and Moon
(University of Birmingham) which
can claim the distinction of being the
first chemical accelerator. Regretfully,
this charming method of acceleration
by slapping molecules with a spinning
rotor seems limited to the low energies
achieved by these pioneers. Wharton
then reviewed the building of his accel-
erator for neutral species having per-
manent dipole moments or which are
highly polarizable. Though expensive.
and time consuming in its construction,
this is a most interesting machine. Cost
considerations tend to limit the device
to the acceleration of permanent dipolar
molecules at low energies. However,
it should have excellent energy control.
Moreover it was the only concept dis-
cussed which inherently yields a polar-
ized beam.

C. Schlier (University of Freiburg)
and J. Los (FOM Institute, Amster-
dam) discussed sputtering methods in
which atoms are dislodged from sur-
faces by impact of high-energy ions.
The atoms in the resulting spray have
electron-volt energies, but their veloc-
ity distribution is so wide that a high-
speed chopper is required to select a
reasonably homogeneous beam. To
date, sputtering has been used largely
to study nonreactive scattering, but its
future as a means of studying chemical
reactions appears bright.

This does not exhaust the catalog of
methods discussed at the meeting. For
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The powerful TRG Model 513 Biolaser is now avail-
able for coupling with the Unitron inverted micro-
scope. This extends still further the Biolaser’s
adaptability for microwelding, hole-drilling,
resistor-trimming, and microvaporization for spec-
trographic analysis in addition to biological and
general laboratory research. Already in wide use
with the American Optical, Leitz, Zeiss and Wild
microscopes, the TRG Biolaser system provides
high flux densities (up to 104 Joules/cm?) ina
1-micron spot. Adapters are available for Pola-
roid, Reflex, Bausch and Lomb, and Leitz cameras
to permit simultaneous photomicrography. Closed-
circuit TV techniques can also be applied. The
Biolaser is one in a broad line of high-performance,
in-stock laser systems and measurement equip-

ent developed by the Melville Space and
Defense Systems Division of Control Data
Corporation. Call or write for detailed informa-
tion on the Biolaser and other products in this

high quality laser line. Laser and Electro-Optical
Department, Melville Space and Defense Systems
Division, Control Data Corporation, Section S, .
535 Broad Hollow Road, Melville, New York 11746,
(516) 531-0600.

WHAT NEXT IN LASERS? ASK...

| CONTROL DATA
: feoaroniion

CORPORATION

Space and Defense Systems
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Counting TLC Plates
and Paper Strips?

his Snn h
a b0-second
changeover!

Every Packard Radiochromatogram Scanner is
shipped ready to use with either paper strips
or TLC plates. Changeover is fast and easy,
without complicated adjustments or modifica-
tions. And you don’t make compromises to
count either medium on this scanner; it gives
unmatched sensitivity and ease of operation
with both strips and plates . . . counts up to
four plates unattended. ® Versatility with chro-
matography media is just one of the features
of a scanner that users have learned is com-
pletely reliable under all conditions of use.
Others include choice of windowless or win-
dow counting, wide range of collimation,
pushbutton selection of scanning speeds and
ability to handle chromatograms from % to 2
inches in width. For complete details contact
your Packard Sales Engineer or request Bul-
letin 1038U from Packard Instrument Com-
pany, Inc., 2200 Warrenville Road, Downers
Grove, lllinois 60515, or Packard Instrument
International S.A., Talstrasse 39, 8001 Zurich,
Switzerland.

Paclkard
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instance, D. Hansen (Thompson-Ramo-
Woolridge) mentioned experiments
aimed at producing bursts of fast
atoms by volatilizing electrostatically
accelerated dust particles with a laser
pulse. And it seems certain that addi-
tional techniques will be developed in
the future.

The meeting closed with a panel dis-
cussion led by I. Amdur (MIT). The
panelists, R. Bernstein (University of
Wisconsin), S. Datz (Oak Ridge Na-
tional Laboratories), M. Karplus, A.
Kupperman (California Institute of
Technology), B. Mahan, and the under-
signed organizing committee, discussed
the problems and the prospects of
the field. Much of the critical ap-
praisal of the comparative merits of
chemical accelerators, which has al-
ready been mentioned in this report,
resulted from this session. Quite obvi-
ously the field is in its early infancy
and the direction of its development is
still far from evident. However, it was
generally agreed that in the more dis-
tant future the production of beams
having not only a high kinetic energy,
but also in selected states of internal
excitation, would be important. Just
what combination of techniques will
prove to be most useful in the next 10
years is something about which few par-
ticipants were willing to speculate. One
general conclusion seems quite clear;
the field will grow rapidly now that its
fundamental importance to elementary
chemical kinetics has been recognized.

This conference was supported
through a grant from the Advanced
Research Projects Agency (Project
DEFENDER), monitored by the U.S.
Army Research Office, Durham, North
Carolina, under contract DA-31-124-
ARO-D-139.

R. WOLFGANG
R. N. ZARe
L. M. BRANSCOMB
Departments of Chemistry, Physics
and Astrophysics, and Joint
Institute for Laboratory Astrophysics,
University of Colorado, Boulder

Calendar of Events
National Meetings

December

1. Medical Aspects of Sports, 10th,
Miami Beach, Fla. (F. Hein, American
Medical Assoc., Dept. of Health Educa-
tion, 535 N. Dearborn St., Chicago, Ill.)

1. American Acad. of Oral Medicine,
New York, N.Y. (S. Conrad, 133-28
228th St., Laurelton, N.Y. 11413)

1—4. American Medical Assoc., Miami
Beach, Fla. (F. J. L. Blasingame, 535
N. Dearborn St., Chicago, Ill. 60610)

1-4. Reticuloendothelial Soc., 5th, New
York, N.Y. (F. J. DiCarlo, Warner-Lam-
bert Research Inst, Morris Plains, N.J.
07950)

1-5. American Inst. of Chemical Engi-
neers, 61st, Los Angeles, Calif. (Secre-
tary, 345 E. 47 St., New York 10017)

1-6. Radiological Soc. of North Amer-
ica, Chicago, Ill. (M. D. Frazer, 1744 S.
58 St., Lincoln, Neb. 68506)

2. Quantum Chemistry, 9th winter inst.,
Gainesville, Fla. (Winter Institute, 525
Nuclear Sciences Bldg., Univ. of Florida,
Gainesville 32601)

2-3. Applications of Simulation, 2nd
conf.,, New York, N.Y. (A. Ockene, IBM
Corporation, 112 E. Post Road, White
Plains, N.Y. 10601)

2—4. New England Conf. on Air Pollu-
tion, Waterville, Maine. (Director, Colby
News Bureau, Colby College, Waterville
04901)

2—4. Western National Geophysical
Union, San Francisco, Calif. (J. C. Harri-
son, Dept. of Geophysical Sciences, Univ.
of Colorado, Boulder 80302)

2-6. Greater New York Dental Mtg.,
44th, New York, N.Y. (M. Purdy, Room
106A, Statler-Hilton, New York 10001)

3. American Soc. of Therapeutic Radiol-
ogists, Chicago, Ill. (J. A. del Regato,
Penrose Cancer Hospital, 2215 N. Cas-
cade, Colorado Springs, Colo. 80907)

3-4. Vehicular Technology Conf., San.
Francisco, Calif. (W. G. Chaney, Lenkurt
Electric, 1105 Country Rd., San Carlos,
Calif. 94070)

3-5. Entry Vehicle Systems and Tech-
nology Conf., Williamsburg, Va. (M. H.
Bloom, Polytechnic Inst. of Brooklyn,
Graduate Center, Route 110, Farming-
dale, N.Y. 11735)

4-6. Optical Character Recognition in
Computerized Management of Information
in the Next Decade, Hollywood, Fla. (In-
ternational Business Forms Industries, 20
Chevy Chase Circle, NW, Washington,
D.C. 20015)

4-6. Academy of Psychosomatic Medi-
cine, Miami Beach, Fla. (E. Dunlop, 150
Emory St., Attleboro, Mass. 02703)

4-7. American Assoc. of Physicists in
Medicine, Chicago, Ill. (R. O. Gorsop,
Stein Research Center, Jefferson Medical
College, 920 Chancellor St., Philadelphia,
Pa. 19107)

5-6. American Rheumatism Assoc.,
Tucson, Ariz. (M. M. Walsh, 1212 Ave-

" nue of the Americas, New York 10036)

6-7. American Federation for Clinical
Research, Boston, Mass. (H. J. Levine,
New England Medical Center Hospitals,
171 Harrison Ave., Boston 02111)

7-12. American Acad. of Dermatology
and Syphilology, 27th, Chicago, Ill. (S. E.
Huft. 1636 Church St.,, Evanston, Ill.)

8-13. American Soc. of Agricultural
Engineers, Chicago, Ill. (P. L. Bellinger,
Technical Coordinator, 420 Main St., St.
Joseph, Mich. 49085)

8-15. Symposium of Analogue and Digi-
tal Computers in Hydrology, Tucson, Ariz.
(American Federation of Information
Processing Societies, 211 E. 43 St., New
York 10017)

9-11. Computer Conf., San Francisco,
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= mththe Gilfofd' 300-N
- Spectrophotometer

Hémnglohin Concen- —3588 (2) ’; g -1;__
fration In g/100ml., | | 35382402
decimal understood 016 7—
to be between third “‘3588%;&%%_{
and last digit. iEesis

: 0161

f 3588250LIJ
Patient Data Code 0130

A single switch on the Gilford Model 300-N
Spectrophotometer gives you a choice of di-
rectly reading absorbance or concentration.
Ineithermodethereadoutisinlarge neon dig-
its. You read numbers — not needle position.
The Model 300-N eliminates time consum-
ing calculations —and external computers.

A unique sample handling system makes it
possible to process 100 or more samples per
hour, and requires a sample volume of only
0.5 ml. To complement this high productivity
the Gilford Model 4006 Data Listeris available
to provide a permanent record of absorbance
or concentration in up to four digits — and of
patient, date or other identifying code in up
to eight digits.

A linear absorbance range of 0to 2 A and a
wavelength range of 340 to 700 nm. make the
Model 300-N adaptable to a variety of uses.

Write for your copy of Booklet S-11158.

giffora
GILFORD INSTRUMENT LABORATORIES, INC.
Oberlin, Ohio 44074 « Phone: Area 216/774-1041
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~ Read concentration
‘and absorbance directly

if you use TRIS

Ask yourself:—
How pure is “ULTRA PURE"?

No doubt you have seen the intensive publicity from an-
other dealer warning you to avoid Tris, Ammonium Sul-
fate, etc., from competitive suppliers whose products are
loaded with trace metals. Naturally, we saw it, too, and
immediately got concerned lest users of Sigma’s TRIS
would think that Sigma TRIS was the “Competitive Prod-
uct” that was “loaded” with those awful trace metals!
While we have not gone around the world ballyhooing
our purity, with those terribly impressive spectrophotom-
eter curves, we have always known that Sigma TRIZMA®
was a pretty nice, clean product, and we would hate to
think that any other dealers—(particularly those that are
not exactly the paragons of analytic perfection)—had
scooped us with a significantly better reagent. Unfortu-
nately, we were so busy running routine analyses on all
of our products, we could not check out the “Ultra Pure”
stuff immediately. We trust our delay has enabled our
esteemed competitors to ‘“cash in” on the gullibility of
scientists. However, we have finally gotten around to the
comparison between one of those “Ultra Pure” preps and
the Sigma “Trizma® Base.” As we expected, our TRIZMA®
can still claim to be the best darned Tris you can buy!
For those who like pretty figures, here is our analysis of a
random lot of our Trizma®. These values were obtained on
our own Perkin Elmer Atomic Absorption Instrument.

TRIZMA® BASE

Lot No. 28B-5390

Element Element
Calcium 0.2 ppm Lithium not detected
Cobalt not detected (< 0.1 ppm)

(< 1 ppm) Magnesium 0.6 ppm
Chromium not detected Manganese not detected

(< 0.2 ppm) (< 0.005 ppm)
Copper not detected Sodium 1.1 ppm

.6 ppm* Nickel not detected

Iron (< 0.02 ppm) (< 2 ppm)
Mercury not detected Lead 5.6 ppm

(< 10ppm) Zinc 0.7 ppm

Potassium 0.8 ppm

Now compare this actual assay to the promises of other

dealers!

* Although the competitive “Ultra Pure” Tris is advertised
as containing only 0.2 ppm Fe, an actual shipment con-
tained 0.5 ppm.

Frankly we get slightly nauseated every time we read the
pious claims many dealers make for their “Scrupulous ad-
herence to the highest standards of purity,” when it is an
open secret that they do very little, (if any), analytical
work on the products they sell. Someday, perhaps, the
professional societies will organize inspection teams which
will visit all dealers and observe first-hand just how honest
their claims for analytic control really are.

They would be welcomed at Sigma.

You are welcome, too.

ORDER DIRECT

TELEPHONE COLLECT
from ANYWHERE in the WORLD

Day, Station to Station, 771-5750

Night, Person to Person,
Dan Broida, 993-6418

TWX (Teletype) Day or Night: COLLECT-314-556-0594

TELEGRAM: SIGMACHEM, St. Louis, Missouri
The Reseorch Laboratories of

ES IS A A e micas company

3500 DE KALB ST. * ST. LOUIS, MO. 63118 ¢ US.A.
MANUFACTURERS OF THE FINEST BIOCHEMICALS AVAILABLE

Distributed in the United Kingdom through
SIGMA LONDON Chem. Co. Ltd., 12, Lettice St., London, S.W.6, Eng.
Phone RENown 5823 (Reverse Charges)
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Many users of organic chemicals
are feeling the pinch of tightened
funding and have turned to the
new Aldrich catalog for help.

Aldrich’s 1969-70 catalog, (the
budget-stretcher), lists over 8200
organic chemicals. Some are rare,
hard-tc-come-by compounds, oth-
ers are everyday laboratory ma-
terials. All of them are listed
alphabetically, by class of com-
pound, by empirical formula, and
by structure. You’ll be able to find
what you need in a hurry.

We'll deliver in a hurry too, from
one of three stocking points across
the country. Whatever quantities
you need . . . gram or ton lots,
Aldrich’s kind-to-the-budget prices
apply.

If you haven't received
Catalog 14 (the Budget-
‘Stretcher), request a
copy from our Milwau-
kee Office.

Aldrich Chemical Gompany, Inc.

CRAFTSMEN IN CHEMISTRY

KTOCKING POINTS:

Milwaukee Wisconsin 53210
2371 N. 30th St. Dial {414) 374-4620
TWX 910-262-3052 TELEX 26 843

Cedar Knolls, N.J. 07927
10 Ridgedale Ave. P O Box AA
Dial (201) 539-9494

TWX 710-986-7480

Gardena, California 90247
Wilshire Chemical Co.

15324 South Broadway

Dial (213) 323-9232

TWX 810 346 6722

-thesiologists,
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Calif. (R. H. Glaser, 1968 Joint Com-
puter Conf., P.O. Box 2309, Stanford,
Calif. 94305)

9-12. FElectrical Imsulation Conf., Los
Angeles, Calif. (Secretary, 3600 Wilshire
Blvd.,, Los Angeles 90005) \

9-12. National Electronics Conf. and
Exhibition, 24th, Chicago, Ill. (E. C.
Jones, Electrical Engineering Dept., Iowa
State Univ., Ames)

11-13. National Oceanography Conf.,
Portland, Ore. (J. H. Jorgenson, National
Security Industrial Assoc., Suite 800, 1030
15th St.,, NW, Washington, D.C. 20005,
or K. R. Cannon, Governor's Committee
on Natural Resources, State Capitol,
Salem, Ore. 97310) '

15-17. New York State Soc. of Anes-
New York, NY. (E. C.
Sinisi, 30 E. 42 St., New York, 10017)

16-18. Symposium on Adaptive Proc-
esses, 7th, Univ. of California, Los
Angeles. (J. M. Mendel, Advance Flight
Mechanics, Douglas Aircraft Co., Inc.
3000 Ocean Park Blvd., Santa Monica,
Calif. 90406)

16-20. Texas Symp. of Relativistic
Astrophysics, 4th, Dallas. (I. Robinson,

-South West Center for Advanced Studies,

P.O. Box 30365, Dallas 75230)

18-20. American Physical Soc., San
Diego, Calif. (W. Whaling, California Inst.
of Technology, 1201 East California St.,
Pasadena 91109)

20-22, American Psychoanalytic Assoc.,
New York, N.Y. (American Psychoana-
Iytic Assoc., 1 E. 57 St., New York
10022)

23-25. International Electron Devices
Mtg., Washington, D.C. (D. A. Chisholm,
Bell Telephone Labs., Murray Hill, N.I.
07974)

26-31. American Assoc. for the Ad-
vancement: of Science, 135th, Dallas,
Texas. (Secretary, 1515 Massachusetts
Ave.,, NW, Washington, D.C. 20005)

26-31. Society for General Systems
Research, Dallas, Texas. (M. D. Rubin,
Mitre Corp., Bedford, Mass. 01730)

27-30. Institute of Mathematical Sta-
tistics, Washington, D.C. (J. R. Rosen-
blatt, 337 Administration Bldg., Gaithers-
burg, National Bureau of Standards,
Washington, D.C. 20234)

28-30. History of Science Soc., Dallas,
Texas. (J. C. Greene, Dept. of History,
Univ. of Connecticut, Storrs 06268)

January

9-11. Society for Historical Archaeol-
ogy, 2nd, Tucson, Ariz. (B. L. Fontana,
Arizona State Museum, Arizona Univ.,
Tucson 85721)

12-17. Brain Research, Snowmass-at-
Aspen, Colo. (J. E. Swett, Dept. of Anat-
omy, Univ. of Colorado Medical Center,
Denver 80220)

13~14. Applications of Sea-Going Com-
puters, La Jolla, Calif. (C. B, Jackson,
MTS Data Engineering Committee, P.O.
Box 2158, La Jolla 92037)

13—15. Agricultural Waste Management
Conf., Syracuse, N.Y. (Agricultural Waste
Management Conf., 400 Roberts Hall,
Cornell Univ., Ithaca, N.Y. 14850)

13-15. Animal Waste Management,
Syracuse, N.Y. (R. C. Loehr, 208 Riley-
Robb Hall, Cornell Univ.. Ithaca, N.Y.)

Less than
30 seconds and
$17.50 completely
converts your present
50 mR/hr. Survey Meter
to a 500 mR/hr.

..« that’s all
thereis to it

This simple change is com-
patible with CDV-700 Survey
Meters manufactured by
EON — ANTON — VICTOREEN —
LIONEL — Electro-Neutronics ~
Tracerlab — Baird-Atomic —
Picker — Atomic Accessories
— REAC — or at any other
company.
Send for your kit — now.
Kit includes EON Type 5115
detector, range decal and
easy-to-follow instructions ~-
$17.50 F.0.B. Brooklyn.
Delivery from stock.
*You can save It for low Jevel uses

ECGIN

CORPORATION

175 Peari Street, Brooklyn, N.Y. 11201
{212) 858-0250
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13-17. Society of Automotive Engineers,
Inc.,, Detroit, Mich. (Manager, Meetings
Div., 485- Lexington Ave., New York
10017)

15-18. National Soc. of Professional En-
gineers, Las Vegas, Nev. (K. E. Trombley,
Natl. Soc. of Professional Engineers, 2029
K St., NW, Washington, D.C. 20006)

17-18. Symposium on Blood, Detroit,
Mich. (E. F. Mammen, Dept. of Physiol-
ogy and Pharmacology, Wayne State Univ.,
1400 Chrysler Freeway, Detroit 48207)

17-18. American Soc. for Surgery of
the Hand, New York, N.Y. (L. Milford,
869 Madison Ave., Memphis, Tenn. 38104)

18-23. American Acad. of Orthopaedic
Surgeons, New York, N.Y. (J. K. Hart, 29
E. Madison, Chicago, Ill. 60602)

19-21. American Soc. for Engineering
Education, Flint, Mich. (E. H. Wright,
American Soc. for Engineering Education,
2100 Pennsylvania Ave., NW, Washington,
D.C. 20037)

20-21. Symposium on Control Mecha-
nisms in Intermediary Metabolism, Miami,
Fla. (Dept. of Biochemistry, Univ. of Mi-
ami Medical School, P.O. Box 8735, Bis-
cayne Annex, Miami 33152)

20-22. American Inst. of Aeronautics
and Astronautics, New York, N.Y. (AIAA,
1290 Sixth Avenue, New York 10019)

20-22. Society of Thoracic Surgeons,
San Diego, Calif. (F. C. Byron, City of
Hope Medical Center, 1500 E. Duarte
Rd., Duarte, Calif. 91010)

21-24. Physiological Aspects of Crop
Yield, Lincoln, Neb. (F. A. Haskins, Dept.
of Agronomy, Univ. of Nebraska, Lincoln
68503)

22-24. Symposium on Membrane Func-
tion and Electron Transfer to Oxygen,
Miami, Fla. (Dept. of Biochemistry, Univ.
of Miami Medical School, P.O. Box 875,
Biscayne Annex, Miami 33152)

23-25. American Soc. for Engineering
Education, Baton Rouge, La. (E. H.
Wright, American Soc. for Engineering
Education, 2100 Pennsylvania Ave., NW,
Washington, D.C. 20037)

23-25. Radiotherapy Symp., Miami, Fla.
(M. Vuksanovic, Radiation Therapy Div.,
Univ. of Miami Medical School, 1700 NW
Tenth Ave., Miami 33136)

23-27. American Mathematical Soc.,
75th, New Orleans, La. (H. M. Geham,
Univ. of Buffalo, Buffalo, N.Y. 14214)

24-27. American Group Psychotherapy
Assoc., New York, N.Y. (M. Schiff, Room
702, 1790 Broadway, New York 10019)

26-28. Conference of Immunologists,
Pasadena, Calif. (J. S. Garvey, Div. of
Chemistry and Chemical Engineering,
California Inst. of Technology, Pasadena)

26-31. Modern Dispatch Techniques of
Interconnected Power Systems, New York
N.Y. (Inst. of Electrical and Electronics
Engineers, Inc., 345 E. 47 St., New York
10017)

27-30. American Soc. of Heating, Re-
frigerating and Air-Conditioning Engineers,
Inc., Chicago, Ill. (J. H. Cansdale, Amer-
ican Soc. of Heating, Refrigerating and
Air-Conditioning Engineers, Inc., 345 E.
47 St., New York 10017)

28-30. Fast Burst Reactor, Albuquerque,
N.M. (G. R. Keepin, Box 1663, Los Ala-
mos, N.M. 87544)

29. New York Heart Assoc., New York,
N.Y. (New York Heart Assoc., Inc., Heart
House, 2 E. 64 St., New York 10021)

StereoZoom® 7, just added to the matchless line of Bausch & Lomb
Stereomicroscopes, now takes pictures. That’s right, takes pictures.
There’s an integrated camera system, which allows you to use a
35mm or 4” x 5” film; or 3V4” x 4Y4"” or 4” x 5” *Polaroid camera,
and start shooting. You might call it the StereoZoom 7 Triocular
Photomicrographic System, because that’s what it is.

It’s also a multiplex system, because visual and photographic func-
tions in no way interfere with each other. You can look while you
shoot. And you know how important that is.

This photographic potential plus the widest zoom range, clearest
viewing, highest magnification, and a sufficient variety of models
make StereoZoom 7 the one you surely should find out about.

Write today for Catalog 31-2185 and our free demonstration offer.
Bausch & Lomb, Scientific Instrument Division, 85611 Bausch Street,
Rochester, New York 14602.

*Reg. Polaroid Corp. Circle No. 25 on Readers’ Service Card

BAUSCH & LOMB ()

SCIENTIFIC INSTRUMENT DIVISION
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AVAILABLE
FOR
IMMEDIATE
DELIVERY

POLYRIBONUCLEOTIDES, MILES
Reference points for excellence.

Practically all published synthetic polyribonucleotide research
to date has been based on these Miles-manufactured products.

STANDARD PACKAGE SIZES
Code No.- . 25 mg. 100 mg. 500 mg.
Poly A 11-301
Poly C 11-304
Poly G 11-314
Poly | 11-307
Poly U 11-308
Poly X 11-311

Polyset 11-390 Ten mg. each of poly A, C, G (5mg),

I, and U in reference set form: $50.

Request full specifications.

MILES
7w

RESEARCH PRODUCTS DIVISION

MILES LABORATORIES, INC.
Elkhart, Indiana 46514 U.S.A.
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The Canalco AE-1 Conductivity Meter
and optional AE-2 Salt Stat combine to
“Ew form the world’s first fully automated
wide-range instrument for direct readout
METER and_control of solution conductivity in
both static and dynamic systems.
I"D'GATES Six ranges cover highly distilled water
to concentrated electrolytes {(conductivity
A"n from 1 to 1,000,000 micromho/cm, resis-
tivity from 1 to 1,000,000 ohm-cm) using
T just one long thin microprobe. Salt Stat
GGNTROLS -adds diluent or concentrated electrolytes
a———— for control. Audible and visible alarms
CONDUCTIVITY signal deviations from desired conduc-
. tivity. Output circuit drives standard re-
¢ corders. Internal replatinizer renews elec-
trode surfaces when necessary, Write for
brochure and prices to:
CANAL INDUSTRIAL CORPORATION
5635 Fisher Lane
Rockville, Md.20852/(301)427-1515

Circle No. 100 on Readers’ Service Card

BLACKSTONE
ULTRASONIC KIT

Aty

The BPO Probe is ideally suited for cell disruption of
small biological samples, dispersal of steroids, degassing
and de-aeration of oils and other viscous fluids, emulsifi-
cation of liquids and acceleration of chemical reactions.
The CT.5 Cleaning Tank enables precision ultrasonic
scrubbing for contaminated small parts and instruments
in aqueous solutions.

Individual units may be purchased separately or together
as a complete system.

FREE ASSISTANCE: As a pioneer in Ultrasonics, Blackstone
is happy to supply recommendations and engineering
assistance to help solve your specific cleaning problem.

"""9"““ Write us about your application.

\V/ BLACKSTONE ULTRASONICS, INC.
720 Center St., Sheffield, Pa. 16347
Phone: 814-968-3221

Ucon® souvenTs

Circle No. 102 on Readers’ Service Card

ANIMEX

Laboratory Animal Activity Meter

One of our engineers shall soon make a trip across USA.

Check time for demonstration of this new apparatus
which has wakened a big interest among scientists all
over the world.

FARAD, Electronics

Nyborgsgrind 1. S. 126 34 Hagersten

Sweden

Phone: Stockholm 19 50 01

Telegrams: Farad Stockholm
O

Circle No. 103 on Readers’ Service Card



BOOKS RECEIVED

(Continued from page 788)

Mich., May-June 1967. John C. Houck,
chairman; Bernard K. Forscher, Ed. Per-
gamon, New York, 1968. xii + 337 pp.,
illus. $15.

Chemical Warfare, Pyrotechnics and the
Fireworks Industry. T. F. Watkins, J. C.
Cackett., and R. G. Hall. Pergamon, New
York. 1968. viii + 114 pp., illus. Cloth,
$4.50; paper, $3.50. Commonwealth and
International Library: Chemical Industry.

The Chemistry of the Elements. Howard
Nechamkin. McGraw-Hill, New York,
1968. ix + 270 pp. Paper, $3.50.

Circulation in Skeletal Muscle. Proceed-
ings of an International Symposium,
Smolenice, Czechoslovakia, Sept. 1966. O.
Hudlicka, Ed. Pergamon, New York, 1968.
xii + 356 pp., illus. $15.

Composers for the American Musical
Theatre. David Ewen. Dodd, Mead, New
York, 1968. xii + 270 pp., illus. $5.

Comprehensive Analytical Chemistry.
Cecil L. Wilson, David W. Wilson, and
C. R. N. Strouts, Eds. Vol. 11B, Physical
Separation Methods. Elsevier, New York,
1968. xvi + 445 pp., illus. $25.

Comprehensive Biochemistry. Marcel
Florkin and Elmer H. Stotz. Eds. Vol. 26,
Part A, Extracellular and Supporting
Structures. Elsevier, New York, 1968, xvi
+ 295 pp., illus. $17.

The Computer and Chemistry. An Intro-
duction to Programming and Numerical

Methods. T. R. Dickson. Freeman, San
Francisco, 1968. xii + 216 pp., illus.
$5.75.

Concepts in Catalysis. Eric K. Rideal.
Academic Press, New York, 1968. viii +
194 pp., illus.

A Concise Encyclopedia of Astronomy.
A. Weigert and H. Zimmerman. Translated
from the second German edition (Leipzig,
1967) by J. Home Dickson. Elsevier, New
York. 1968. v + 367 pp., illus., 20 plates.
$9.

The Crime Laboratory. Case Studies of
Scientific Criminal Investigation. James
W. Osterburg. Indiana University Press,

Bloomington, 1968. xx + 330 pp., illus.
Paper, $5.95.
Cryogenic Properties of Polymers.

Papers presented the NASA-Case confer-
ence, April 1967. Tito T. Serafini and
Jack L. Koenig, Eds. Dekker, New York,
1968. x + 302 pp., illus. $13.75.

Description of the Indies (c. 1620). An-
tonio Vazquez de Espinosa. Translated
from the Spanish by Charles Upson Clark.
Smithsonian Institution Press, Washington,
D.C.. 1968. xii + 862 pp. $12.50. Smith-
sonian Miscellaneous Collections, vol. 102.
Reprint of Compendium and Description
of the West Indies (1942).

Diagnostic Cytology and Its Histopatho-
logic Bases. Leopold G. Koss. Lippincott,
Philadelphia, ed. 2, 1968. xx -+ 653 pp.,
illus. $27.50.

The Dimensions of Community Psychi-
atry. Formulated by the Committee on
Preventive Psychiatry. Group for the Ad-
vancement of Psychiatry, New York, 1968.
48 pp. Paper, $1. GAP Report No. 69.

Direct Analog Computers. Victor Pasch-
kis and Frederick L. Ryder. With contri-
butions by J. A. Harder, S. H. Unger, and
Y. Paker. Interscience (Wiley), New York,
1968. xiv + 400 pp., illus. $17.
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We've got
Solvents to choose from!

more

NMR

Take your pick of the best.

The choice should be easy; there are now 67
deuterated solvents and standards for NMR with the
.the largest selection available.

Find the ones you need or would like to try in our
complete catalog of EM analytical chemicals.

For your free copy, just write: EM-Reagents Division,

EM-Reagents label ..

; Brinkmann Instruments, Cantiague Road,

Westbury, N.Y. 11590.

EM-Reagents

A DIWVISION OF

BRINKMANN

Circle No. 92 on Readers’ Service Card
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. MARBLE SAWING MACHINE BY LEONARDO

World Who’s Who in Science
gives you capsule biographical
information about everyone
who’s anyone in science.

Dates, family status, education,
major accompllshments and so
on. Some of the things you
learn are surprising. Like the
fact that da Vinci used mirror
writing to keep his
contemporaries from stealing
his ideas.

World Who’s Who in Science
includes more than 30,000
contributors to scientific
knowledge, from antiquity to
the present.

MILITARY ENGINE BY LEONARDO

gm@w Wad

World Who’s Who in Science
is to science as the dictionary is
to language Without it, you
can’t be sure of anythmg

$64.50 (list price) isn’t much to
pay to find out
everything about
everyone, is it ?

See your book
dealer or one of
our authorized
representatives.
Or mail coupon
today.

Amazing the things you learn in WORLD WHO’S WHO IN SCIENCE.

N
FILE CUTTING MACHINE BY LEONARDO:

MARQUIS-WHO'S WHO, INC.

Chicago, Illinois 60611
Please send me,
World Who’s Who in Science.

Dept.s-118, 200 East Ohio Street,

copies of

-

Circle No. 74 on Readers’ Service Card

3 is enclosed [] Bill me []
't Please send more information [7]

Name

Title

Company or institution

Address

City. \

State Zip
L.
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MEASURE
oPEGTRAL
DISTRIBUTION

MODEL Si

spmctrocadiometer

AND INTENSITY
OF LIGHT
oOURGES

IN « PLANT GROWTH ROOMS, FIELDS
« INDUSTRIAL LABORATORIES

ISCO’s Mode! SR Spectroradiometer uses a unique wedge-
interference filter system which enables the entire
spectrum from 380 to 1350 nm (mu) to be continuously
scanned by simply turning a knob. This system elimi-
nates filter changing and preselected wavelength in-
crements which obscure narrow wavelength peaks.

Ranges of either 380 to 750 nm or 380 to 1350 nm are
available. The first range is well adapted for colori-
metry and calculation of tristimulus color values; the
broader range is recommended for the study of the
photochemical effect of light on biological systems.

Other highly desirable features include true cosine
response, 8 full scale sensitivity ranges, direct reading
in spectral intensity units, chopped beam optical system,
and a fiber optic extension head. All readings are trace-
able to the National Bureau of Standards or National
Research Council. The Spectroradiometer is equipped
for both line and battery operation and is completely
portable. An accessory line or battery operated auto-
matic recorder will plot a continuous spectral distribu-
tion curve at preselected times.

For further information, please request Brochure SR37

INSTRUMENTATION
fote} SPECIALTIES CO., INC.

4700 SUPERIOR LINCOLK, MEBRASKA 53504

Circle No. 73 on Readers’ Service Card

Directory of Fire Research in the United
States, 1965-1967. Committee on Fire Re-
search, Division of Engineering, National
Research Council. National Acad. of Sci-
ences, Washington, D.C., ed. 4, 1968. vi
+ 267 pp. Paper, $7. NAS Publication
1590.

Ecological Adaptations for Breeding in
Birds. David Lack. Methuen, London,
1968 (distributed in the U.S. by Barnes
and Noble, New York). xii + 409 pp.,
illus. $15.

EDP for Auditors. Harry L. Brown.
Wiley, New York, 1968. xii + 195 pp.,
illus. $7.95.

Electrochemical. Machining. A. E. De
Barr and D. A. Oliver, Eds. Elsevier, New
York, 1968. x + 248 pp., illus. $12.75.
MacDonald Trends and Developments in
Engineering Series.

Electrolyte Metabolism in Severe Infan-
tile Malnutrition. J. S. Garrow, Roger
Smith, and E. Eugene Ward. Pergamon,
New York, 1968. xii + 168 pp., illus. $9.

Encyclopedia of Animal Care (Former-
ly Black’s Veterinary Dictionary). William
C. Miller and Geoftfrey P. West. Williams
and Wilkins, Baltimore, ed. 8, 1967. viii 4
1015 pp., illus. $10.25.

Environmental Effects on Polymeric
Materials. Dominick V. Rosato and Rob-
ert T. Schwartz, Eds. Vol. 2, Materials.
Interscience (Wiley), New York, 1968.
xvi + 987 pp., illus. $42. Polymer En-
gineering and Technology.

Environmental Problems. Pesticides,
Thermal Pollution, and Environmental
Synergisms. Billy Ray Wilson, Ed. Lippin-
cott, Philadelphia, 1968. xvi + 183 pp.,
illus. $5.25.

Essays on Form in Plants. C. W. Ward-
law. Manchester University Press, Man-
chester; Barnes and Noble, New York,
1968. xiv + 399 pp., #lus. $8.75.

Evolution in Changing Environments.
Some Theoretical Explorations. Richard
Levins. Princeton University Press, Prince-
ton, N.J., 1968. x + 120 pp.. illus. $6.50.
Monographs in Population Biology. No. 2.

Experimental Electronics. An Introduc-
tory Laboratory Manual for Physical Sci-
entists. Richard J. Higgins. McGraw-Hill,
New York, 1968. xviii + 186 pp., illus.
Paper, $4.50.

Experimental Procedures in Elementary
Quantitative Analysis. Esmarch S. Gil-
reath. McGraw-Hill, New York, 1968. xi
=+ 115 pp.. illus. Paper, $3.25.

Fish Migration. F. R. Harden Jones. Il-
lustrated by H. E. Jenner. St. Martin’s,
New York, 1968. viii + 325 pp., illus. $21.

The Flow of High Polymers. Continuum
and Molecular Rheology. Stanley Middle-
man. Interscience (Wiley), New York,
1968. x + 246 pp., illus. $12.95.

Functions of the Adrenal Cortex. Vol 2.
Kenneth W. McKerns, Ed. Appleton-Cen-
tury-Crofts, New York, 1968. xx + 529
pp.. illus., 28 plates. Biochemical Endocri-
nology: A Series of Monographs.

Fundamental Foundations. W. Fisher
Cassie. Elsevier, New York, 1968. xiv +
226 pp.. illus. $10.50. Elsevier Architec-
tural Science Series.

Fundamental Problems in Statistical
Mechanics II. Proceedings of the Second
NUFFIC International Summer Course,
Noordwijk. The Netherlands, June-July
1967. E. G. D. Cohen, Ed. North-Holland,
Amsterdam, 1968 (distributed in the U.S.

temperature
clock?

Right! But the YSI Model 66
Temperature Clock actually
can’t give you the correct time
or temperature. It can do these
three things:

* indicate mean tempera-
ture and degree hours.

e indicate mean tempera-
ture and degree hours dif-
ference between two points.

* indicate mean tempera-
ture and degree hours above
or below an externally set
temperature threshold.

The battery operated YSI
Model 66 Temperature Clock
can operate continuously for
up to six months in a range
from —29°C to +49°C. Usa-
ble information is available
after as little as ten hours.

If you have a project in-
volving mean temperature, we
may be able to help you with
it for $345.00.

H YELLOW SPRINGS INSTRUMENT CO.

YELLOW SPRINGS, OHIO 45387
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by Interscience (Wiley), New York). ix +
338 pp., illus. $11.

A Glossary of Psychoanalytic Terms and
Concepts. Burness E. Moore, Bernard D.
Fine, Mark Kanzer, Bernard L. Pacella,
and George H. Wiedeman, Eds. American
Psychoanalytic Assoc., New York, 1967.
vi + 96 pp. Paper, $3.25.

Graphics for Engineers. Visualization,
Communication, and Design. Randolph P.
Hoelscher, Clifford H. Springer, and Jerry
S. Dobrovolny. Wiley, New York, 1968.
x + 917 pp., illus. $11.95.

The Great American Water-Cure Craze.
A History of Hydropathy in the United
States. Harry B. Weiss and Howard R.
Kemble. Past Time Press, Trenton, N.J.,
1967. viii + 236 pp., illus. $7.50.

Group Theory and Its Applications.
Ernest M. Loebl, Ed. Academic Press,
New York, 1968. xxvi + 696 pp., illus.
$19.50.

Grundlagen der Pharmakokinetik. F. H.
Dost. Thieme, Stuttgart, ed. 2, 1968 (dis-
tributed in the U.S. by Intercontinental
Medical Book Corp., New York). xx +
449 pp., illus. DM 98.

Handbook of Fuel Cell Technology.
Carl Berger, Ed. Prentice-Hall, Englewood
Cliffs, N.J., 1968. xvi + 607 pp., illus.
$18.50.

Handbook of Middle American Indians.
Vol. 5. Linguistics. Norman A. McQuown,
Ed. University of Texas Press, Austin,
1968. x + 402 pp., illus. $15.

Heredity, Evolution, and Society. 1.
Michael Lerner. Freeman, San Francisco,
1968. xviii + 307 pp., illus. $8. A Series
of Books in Biology.

Histological Typing of Breast Tumours.
R. W. Scarff and H. Torloni. World
Health Organization, Geneva, 1968 (dis-
tributed in the U.S. by Columbia Univer-
sity Press, New York). 20 pp. + 40 figures,
boxed with 50 color transparencies. $16.
International Histological Classification of
Tumours, No. 2.

Illusions. André Maurois. Columbia
University Press, New York, 1968. xiv +
101 pp. $4.95. George B. Pegram Lectures,
Brookhaven National Laboratory, 1967.

Immunity to Parasites. Sixth Symposium
of the British Society for Parasitology,
London, Nov. 1967. Angela E. R. Taylor,
Ed. Blackwell Scientific Publications, Ox-
ford, 1968 (distributed in the U.S. by
Davis, Philadelphia). viii + 118 pp., illus.
Paper, $6.50.

Immunological Concepts. Loyd Y.
Quinn. Iowa State University Press, Ames,
1968. viii + 264 pp., illus.

The Indus Civilization. Supplementary
Volume to the Cambridge History of
India. Mortimer Wheeler. Cambridge Uni-
versity Press, New York, ed. 3, 1968. xii
+ 143 pp., illus., 34 plates. Cloth, $7.50;
paper, $2.95.

Industrial Marketing Management and
Controls. L. A. Williams. Elsevier, New
York, 1968. xv + 265 pp., illus. $11.75.
Management Studies Series.

Industrial Microbiology. L. E. Casida,
Jr. Wiley, New York, 1968. xiv -+ 460 pp.,
illus. $14.50.

Infectious Blood Diseases of Man and
Animals. Diseases Caused by Protista.
David Weinman and Miodrag Ristic, Eds.
Vol. 2, The Pathogens, The Infections,
and the Consequences. Academic Press,
New York, 1968. xvi + 576 pp., illus.
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CHEMICAL
PROFILES

... drawn by Durrum

PROVING THE
MIRROR-IMAGE
CHARACTERISTICS
OF TWO
ASPARTIC-ACID
ISOMERS

(ut-cis - uz-cis)/2

s-cis

1 L L L 1 1 1 1 1 ! 1 1
16 18 20 22 24 26 28 30 32
Wavenumber x10-3

Aspartic acid, with its three donor sites, can form a variety of
hard-to-identify chelate isomers. The circular-dichroism profiles
drawn here, plotted from data gathered by a Durrum-Jasco CD
recorder, are typical of the molecular detective work* that can
be achieved with this versatile instrument.

The steric requirements of aspartic acid indicate that in a
cobalt-diethylenetriamine complex, three isomers will predomi-
nate: one s-cis (symmetrical), shown as a dashed-line profile in
the drawing above, and two u-cis (unsymmetrical) isomers, shown
in color. The latter are essentially mirror images of each other,
and the Durrum-Jasco instrument provides a way to identify one
from the other.

The configurational contributions to the CD traces of the two
mirror-image isomers should, in theory, cancel out, leaving an
“average” trace that approximates that of the s-cis isomer where
there are no configurational contributions. As seen here, a very
close correlation is achieved, proving that the two u-cis isomers
are indeed pseudo-mirror images and providing clues as to their
specific forms.

The Durrum-Jasco CD recorder is a powerful analytical tool,
used throughout the world to classify and identify complex or-
ganic and biochemical compounds. In addition to detailing the
conformation and configuration of such substances as steroids,
alkaloids, proteins, nucleic acids and synthetic polymers, the
instrument can serve to i BT
measure their concen-
trations, kinetic proper-
ties, and stereochemical
characteristics. Dur-
rum-Jasco CD prices
start at $29,600.

3950 Fabian Way, Palo Alto, California 94303, Call (415) 321-6302
Cable: DURRUM, Palo Alto
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[ Just Published—

CONNECTIVE TISSUE BIOCHEMISTRY

By MAXWELL SCHUBERT, Ph.D.,
New York University College of Medicine;
and DAVID HAMERMAN, M.D.,
Albert Einstein College of Medicine, N.Y.

1968. xiii plus 317 Pages. IMiustrated. $14.00

This primer surveys all pertinent aspects of the interrelation of
biochemistry and biology of connective tissues. The authors corre-
late and interpret all that is currently known on fine cell structure .
and secretory function, and on the relation of ground substance and
fiber arrangements to the mechanical properties of connective tissues.
Synthesis of collagen and polysaccarides, excluded volume effects of
protein-polysaccarides, ultra-structure of connective tissue cells, and
mechanisms of calcification are among the subjects covered in this
clear, concise presentation.

L von |EA & FEBIGER  "heeiore
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We’ve put all
our eggs in
one basket!

TE 9 Circulating Bath

Because our only business is the manufacture and distribution of
constant temperature systems, we can’t afford to offer anything but
the finest equipment, fairly priced and backed by superior service.
We do all this...and more.

If you have a temperature control problem that can be solved with
liquid systems, check-NESLAB first!

NE S - = fn Temperature Controlled

Instruments, Inc. Systems
871 islington St., Portsmouth, N.H, 03801

, ‘
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In the Wake of the Sea-Serpents. Ber-
nard Heuvelmans. Translated from the
French by Richard Garnett. With drawings
by Alika Watteau. Hill and Wang, New
York, 1968. xxii + 645 pp., illus. $10.

Introduction to Mass Spectrometry of
Organic Compounds. A. A. Polyakova
and R. A. Khmel'nitskii. Translated from
the Russian edition (Moscow, 1966) by J.
Schmorak. Israel Program for Scientific
Translations, Jerusalem, 1968 (distributed
in the U.S. by Davey, New York). vi +
151 pp., illus. $8.

Introduction to Nuclear Theory. I. E.
McCarthy. Wiley, New York, 1968. xvi +
555 pp., illus. $13.95.

The Laser Literatare. An Annotated
Guide. Kiyo Tomiyasu. Plenum, New
York, 1968. viii + 172 pp. $15.

The Last Landscape. William H. Whyte
Doubleday, Garden City, N.Y., 1968. ix
+ 376 pp., illus. $6.95.

The Laws of Energy Consumption in
Nutrition. Max Rubner. Translated from
the German edition (Leipzig, 1902) by
Allan Markoff and Alex Sandri-White.

"Robert J. T. Joy, Ed. U.S. Army Research

Institute of Environmental Medicine, Na-
tick, Mass., and U.S. Army Medical Re-
search and Development Command, Wash-
ington, D.C., 1968 (available from the
Clearinghouse for Federal Scientific and
Technical Information, Springfield, Va.).

xii + 374 pp., illus. Paper.

Life Histories of North American Car-
dinals, Grosbeaks, Buntings, Towhees,
Finches, Sparrows, and Allies. Order Pas-
seriformes: Family Fringillidae. Arthur
Cleveland Bent ef al. Oliver L. Austin Jr.,
Ed. Part 1, Genera Richmondea through
Pipilo (part). Part 2, Genera Pipilo
(part) through Spizella. Part 3, Genera
Zonotrichia through Emberiza, Literature
Cited, and Index. Smithsonian Institution
Press, Washington, D.C., 1968 (available
from Superintendent of Documents, Wash-
ington, D.C.). xlviii + 1889 pp., illus.
Paper, $8.25. U.S. National Museum Bul-
letin 237.

The Liver and Bile Metabolism. Tom
Hargreaves. Appleton-Century-Crofts, New
York, 1968. x + 484 pp., illus. $18.

The Lost Americans. Frank C. Hibben.
Crowell, New York, ed. 2, 1968. xiv +
187 pp., illus. $5.95.

Macro-Economic Theory. A Mathemati-
cal Treatment. R. G. D. Allen. Macmillan,
London; St. Martin’s, New York, 1968. xii
+ 420 pp., illus. Paper, $3.50. Reprint of
the 1967 . edition.

Macromolecular Reviews. Vol. 3. A.
Peterlin, M. Goodman, S. Okamura, B. H.
Zimm, and H. F. Mark, Eds. Interscience
(Wiley), New York, 1968. viii + 437 pp.,
illus. $15.

A Manual of Standardized Terminology,
Techniques and Scoring System for Sleep
Stages of Human Subjects. Allan Recht-
schaffen and Anthony Kales, Eds. Neuro-
logical Information Network, National In-
stitute of Neurological Diseases and Blind-
ness, Bethesda, Md., 1968. iv + 14 pp., 40
illus. Spiral bound. N.I.H. Publication No.
204,

Mathematical Analysis of the Electrical
Activity of the Brain. Proceedings of a
Symposium held at the Tenth Congress of

the All-Union Physiological Society, Eri-

van, US.S.R,, Oct. 1964, M. N. Livanov
and V. S. Rusinov, Eds. Translated from
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Chromatfiexibility.

With the addition of our adjustable jacketed column and
TLC plates and accessories to our Chromafiex® line, Kontes
becomes a complete source for all chromatographic
apparatus (except instruments).

The recently introduced *‘unflat”” TLC plate is fast becoming
a standard analytical tool.

Even newer is the Kontes CLC plate, our nine-channel
_ precision ground tool for preparative channel layer
chromatography.

The new column is used with ascending or descending
effluent and can be adjusted from zero to full 1200 mm
column height. Air or water can be circulated through the
removable jacket, providing a controlled environment for the
all glass and Teflon* interior system.

We've added many other items to the line to make it broad
and flexible: columns, GLC coils, adapters, traps, reservoirs,
sprayers, tanks, hoods, templates, sandwich apparatus,
etc., etc. For further definition of Chromaflexibility and all
the details send for Catalog C-2 or contact your Kontes man.

®Registered trademark of Xontes Giass Company
*Trademark of DuPont

KONTES

Vineland, New Jersey

Regional Distributors: KONTES OF ILL., Frankiin Park, Iil.e KONTES OF CALIF., Berkeley, Calit.
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/&) INSTRUMENTATION ASSOCIATES, INC.

St York, N.Y. (2

RESPIRATORY
CARE CART

for managing and
monitoring ventilation

[J Operating Room
O Intensive Care
[0 Recovery Room

All necessary equipment for management
and monitoring ventilation in patients is
incorporated in this complete assembly
consisting of a Respirator, Capnograph
Carbon Dioxide Meter and Capnoscribe
Recorder plus re-breathing module and
prepared gas (8% CO, in oxygen) cyl-
inder. Available individually or as a
complete unit for $4,600. Write for further
data and price list.

Another Proven Performance Product from i/a
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Whatiin the world Are you doing
with A £ Brinkmann Micromanipulator?

First and foremost, Brinkmann micromanipulators were de-
signed for biological applications, so it's no surprise they
are widely used in microsurgery and neurophysiology.

What is surprising is that they have so many other
\ uses. For example, in microchemistry, they're used
“@ to handle radioactive samples; in electronics, to
probe microcircuits, and by physicists to align

/ laser systems.

What could you be doing more efficiently with a
Brinkmann micromanipulator? Over 40 different models
permit precise movement in magnification ranges up to
50X. There are inverted models, models with calibrated high
sensitivity drives, tilting and rotating devices, and a full range
of accessories. let our free catalog start you thinking of
some novel new uses. Just write: Brinkmann Instruments,
Cantiague Rd., Westbury, New York 115%0.

Circle No. BO on Readers

Shandon gets to the hottom of
your chromatography tank problems

The bottom of a Shandon Model 500 Panglas®
Chromatank®is different because it’s absolutely flat.
Press molding eliminates the mound found at the
bottom of ordinary tanks, giving you an even distribu-
tion of solvent throughout the tank and saving sol-
vent, especially in ascending techniques.

Press molding also gives the Panglas Chromatank
stronger corners and heavier walls. It's made entirely
of glass, without metal or plastic fittings, to eliminate
solvent contamination.

The Model 500 is the largest tank of its kind, measuring 20" x 8" x 22"
high, accommodating either sheets or strips for ascending or descending
chromatography. It will also accept 46 cm by 57 cm sheets making it ideal
for two-way chromatography.

For more information, write for Bulletin L383, Shandon Scientific Company,
Inc., 515 Broad Street, Sewickley, Pa. 15143 (Pittsburgh District).

SHANDON

PITTSBURGH o«

LONDON ) FRANKFURT
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the Russian edition (Moscow, 1965) and
edited by John S. Barlow. Harvard Uni-
versity Press, Cambridge, Mass., 1968. xii
+ 105 pp., illus. $7. )

Mathematics Dictionary. Robert C.
James and Glenn James. Third edition,
prepared by Robert C. James and Edwin
F. Beckenbach. Van Nostrand, Princeton,
N.J., 1968. x + 446 pp., illus. $13.50.

Mechanistic Aspects in Aromatic Sul-
fonation and Desulfonation. Hans Cerfon-
tain. Interscience (Wiley), New York, 1968.
xvi 4 320 pp., illus. $14.

Medical Radiation Physics. Report of a
Joint IAEA/WHO Expert Committee,
Geneva, Dec. 1967. World Health Organi-
zation, Geneva, 1968 (distributed in the
U.S. by Columbia University Press, New
York). 22 pp. Paper, 60¢. World Health
Organization Technical Report Series, No.
390.

The Membranes. Albert J. Dalton and
Frangoise Haguenau, Eds. Academic Press,
New York, 1968. xvi + 223 pp., illus.
$12.50. Ultrastructure in Biological Sys-
tems, vol. 4.

Metamorphosis. A Problem in Develop-
mental Biology. William Etkin and Law-
rence I. Gilbert, Eds. Appleton-Century-
Crofts (Meredith), New York, 1968. xii +
459 pp., illus.

Meteorology and Atomic Energy, 1968.
David H. Slade, Ed. Prepared by the En-
vironmental Science Services Administra-
tion for the U.S. Atomic Energy Commis-

_sion. AEC, Washington, D.C. 1968 (avail-

able as TID-24190 from Clearinghouse for
Federal Scientific and Technical Informa-
tion, Springfield, Va.). x + 445 pp., illus,
Paper, $3.

A Methodology for Social Research.
Gideon Sjoberg and Roger Nett. Harper
and Row, New York, 1968. xii + 355 pp.
$9.95.

Methods for Emission Spectrochemical
Analysis. General Practices, Nomenclature,
Tentative Methods, Suggested Methods.
American Society for Testing and Mate-
rials, Philadelphia, ed. 5, 1968. xxii + 926
pPP., illus. $17.25; 30 percent discount to
members.

Methods of Biochemical Analysis. Vol.
16. David Glick, Ed. Interscience (Wiley),
New York, 1968. viii + 446 pp., illus.
$16.50.

Microbiology. Proceedings of a confer-
ence, London, Sept. 1967. Peter Hepple,
Ed. Institute of Petroleum, London, 1968
(distributed in the U.S. by Elsevier, New
York). vi + 103 pp., illus. 42 s.

The Mirages of Marriage. William J. .
Lederer and Don D. Jackson. Norton,
New York, 1968. xii 4+ 473 pp. $7.95.

Principles of Biochemistry. Abraham
White, Philip Handler, and Emil L. Smith.
McGraw-Hill, New York, ed. 4, 1968. xiv
+ 1187 pp., illus. $17.50. .

Principles of Drug Action. The Basis of
Pharmacology. Avram Goldstein, Lewis
Aronow, and Sumner M. Kalman, Harper
and Row, New York, 1968. xii + 884 pp.,
illus. $18.50.

Progress in Inorganic Chemistry. Vol. 9.
F. Albert Cotton, Ed. Interscience (Wiley),
New: York, 1968. vi + 313 pp., illus.
$12.95. ]

Progress in the Science and Technology
of the Rare Earths. Vol. 3. LeRoy Eyring,
Ed. Pergamon, New York, 1968. vi + 568
pp., illus. $25.
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“This continving series provides a valuable reference both to the re-
searcher engaged in x-ray analysis and to the beginner who needs to
develop competence quickly.” —Analytical Chemistry

ADVANCES IN X-RAY ANALYSIS®
VOLUME 11

Proceedings of the Sixteenth Annual Conference
on Applications of X-Ray Analysis
Held August 9-11, 1967

Edited by John B. Newkirk and Gavin R. Mallett

Denver Rescarch Institute
The University of Denver, Denver, Colorado.

and Heinz G. Pfeiffer

Pesear~h and Development Center

General Electric Company, Schenectady, New York
The latest in a continuving series of volumes which has
achieved a reputation for excellence. The theme of this
work is x-ray emission spectography. Quantitative
methods in x-ray spectrometric analysis are dealt with
in a large number of papers, attesting to the growth
and currency of the application and usefulness of x-ray
emission. This volume, together with the earlier works,
is of vital interest to all analytical chemists, metallur-
gists, materials scientists, crystallographers and phys-
ical chemists.

COMPLETE TABLE OF CONTENTS AVAILABLE UPON REQUEST
APPROX. 495 PAGES 1968 $22.50
ALSO AVAILABLE, YOLUMES 1-10

* Place your standing order today for books in this series. It will
ensure the del'very of new volumes immediately upon publica-
tion; you will be billed later. This arrangement is solely for
your convenience and may be cancelled by you at any time.

RN

plenum press

A division of Plenum Publishing Corp.
227 W. 17TH STREET, NEW YORK, N.Y. 10011
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MODEL R-14
ANIMAL RESPIRATOR

FEATURES
@ Continvously variable rate and volume. Controls may be
adjusted while respirator is operating
@® Dead air space in respirator eliminated
@ Valve system prevents mixing of inspired-expired air
@ Volumes to 500 cc per stroke
@ Replaceable cylinder assembly for small animals
® Equipped to operate a Co: Meter (Builetin R-16)
@® Rate—6 to 60 strokes per minute
Catalog No. 7088-700 Write for Bulletin R-14

PHIPEPS A BIRD, me,.

':;\,,J Manufacturers & Distribulors of Scientific Equipment
kS A 6th & Byrd Streets — Richmond, Virginia
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PURINA

ABORATOR

RESEARCH-PROVED

All Purina Laboratory Chowsare:
e specifically formulated to
meet the nutritional needs re-
quired by the animal.

® Micro-Mixed to assure com-
plete nutrition in every Checker.
@ biologically assayed.

e manufactured under strict
controls to help prevent drug
contamination.

Call your Purina dealer listed
in the Yellow Pages under
"'Feed Retail"'. Or write Labora-
tory Animal Research Center,
Ralston Purina Company,
Checkerboard Square, St.
Louis, Missouri 63199 for com-
plete information on all Purina
Laboratory Chows.

PURINA
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portant! 1!

WHO PAYS FOR YOUR

SUBSCRIPTION?

Advertisers pay more than half the
cost of publishing SCIENCE. They judge
their ads by the number of responses
they receive. By using the Readers
Service Card, you assure us of receiv-

ing credit for your inquiry. It's im-
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By any

other name

It’s just

a paper

3§
“wet-strength”

is a fact

Calling a paper ‘‘wet-strength” does not -

make it so. Scientists know that when it
says S&S it is, in fact, wet strength.
“Ash-Free” or “Ash-Low,” genuine wet-
strength papers come from S&S.

“Ash-Free’ for Quantitative Analysis:
No. 589-1H. Rardened. Extra Rapid. Thin.
For filtration of metallic hydroxides.

No. 589-BH. Hardened. Rapid. Coarse and
gelatinous ppts pressure filtration.

No. 583-WH. Hardened. Medium speed
and retention. For gravimetric analysis.
No. 589 Red. To prevent collodial dis-
persion during filtration and washing.

No. 507 Hardened. Extra dense. Separa- -

tion of finely divided ppts from corrosive
solutions.

“Ash-Low” for Qualitative Analysis:
No. 410 Extremely rarld. Thin. Gelati-
nous and coarse crystallines.

No. 404 Very rapid. Soft. Loose texture.
Coarse and gelatinous precipitates.

No. 497 Moderately rapid. Retains pre-
cipitates that are moderately fine.

No. 402 Dense. For filtration of very fine
precipitates.

No. 576 Extra dense. Hardened smooth.
Biological products filtration (serum, in-
jection fluids).

Analytical Filter Papers catalog available

on request.

SCHLEICHER & SCHUELL
Keene, N. H.

Schielcher & Schuell
Keene, New Hampshire 03431

Please send Quick Reference
Catalog No. 4 to:

Address.

City
State Zip.

SC-1168
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Radio Astronomy and the Galactic
System. The IAU/URSI Symposium,
Noordwijk, the Netherlands, Aug.—Sept.
1966. Hugo van Woerden, Ed. Published
for the International Council of Scientific
Unions, with the financial assistance of
UNESCO by Academic Press, New York,
1967. xviii + 501 pp., illus. International
Astronomical Union Symposium No. 31.

Reactor Dynamics and Control. State
Space Techniques. Lynn E. Weaver. Pre-
pared under the auspices of the Division
of Technical Information, U.S. Atomic
Energy Commission. Elsevier, New York,
1968. x + 307 pp., illus. $15.

Recursive Techniques in Programming.
D. W. Barron. Elsevier, New York, 1968.
v + 64 pp., illus. $5.25. Computer Mono-
graph Series.

Reprocessing of Fuel from Present and
Future Power Reactors. Advanced course
held at Brussels, Belgium, Aug.-Sept.
1967. Institutt for Atomenergi, Kjeller,
Norway, 1968. 532 pp., illus.

Reproductive Physiology of Vertebrates.
Ari van Tienhoven. Saunders, Philadelphia,
1968. xii + 498 pp., illus. $18.50.

Review of the Soviet Space Program,
with Comparative United States Data.
Charles S. Sheldon II. McGraw-Hill, New
York, 1968. viii + 152 pp., illus. $9.95.
Reprint, with new foreword, index, and
statistical tables, of a report prepared for
the Committee on Science and Astronau-
tics, U.S. House of Representatives (origi-
nal report available from Superintendent
of Documents, Washington, D.C. 138 pp.,
illus. Paper, 35¢).

Reward and Punishment in Human
Learning. Elements of a Behavior Theory.
Joseph Nuttin, in collaboration with An-
thony G. Greenwald. Translated, with ad-
ditions, from the French edition (Louvain,
1953). Academic Press, New York, 1968.
x + 205 pp., illus. $8.50.

The Riddle of the Universe. W. M.
Smart. Wiley, New York, 1968. x + 228
pp., illus. $5.

The Roe Deer of Cranborne Chase. An
Ecological Survey. Richard Prior. With an
Appendix on the Diseases of Roe by A.
McDiarmid. Oxford University Press, New
York, 1968. xvi + 222 pp., illus. $7.

Science Policy and the University. Har-
old Orlans, Ed. Brookings Institution,
Washington, D.C., 1968. xvi + 352 pp.
$7.50.

Scientists in Politics. The Atomic Scien-
tists Movement, 1945-46. Donald A.
Strickland. Purdue University Studies,
Lafayette, Ind., 1968. xii + 149 pp. $4.95.

Selected Papers on the Pathogenic Rick-
ettsiae. Nicholas Hahon, Ed. Harvard Uni-
versity Press, Cambridge, Mass., 1968.
xxiv -+ 369 pp., illus. $12.

Selective Toxicity and Related Topics.
Adrien Albert. Methuen, London, ed. 4,
1968 (distributed in the U.S. by Barnes
and Noble, New York). xviii + 531 pp.,
illus. $14.50.

Sense and Nonsense of McLuhan. Sidney

Finkelstein. International, New York,
1968. viii + 128 pp. $4.95.
- Serological and Immunological Methods.
Technical Manual of the Canadian Red
Cross Blood Transfusion Service. B. P. L.
Moore, Patricia Humphreys, and Cecile
A. Lovett-Moseley. Canadian Red Cross
Society, Toronto, ed. 6, 1968, xiv + 354
pp., illus.

THERMOELECTRIC

TSSU-FREEL

RAPID
MICROTOME
SECTIONING

Thin, accurate tissue slicing
by microtome with the
“Tissu-Freez'’ attachment:

Fits all microtomes

No moving parts
Reaches —35°C

—20°C in 90 seconds
Temperature Controlled
Heats to release sample
Simple to Operate

TISSU-FREEZ — $400
w/microtome — $550

Write for complete information.

eric)l( sobotka
company, inc.

112 Finn Ct., Farmingdaie, N.Y. 11735 (516) 293-9272

Circle No. 93 on Readers’ Service Card



