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The Photoelectric Scanner permits in-
vestigators, for the first time, to take
full advantage of the highly discrimi-
nating absorption optical system of
the Model E. It provides split-beam
photometry—during centrifugation,
at wavelengths selectable at will from
440 mu down to 236 mu. You can see
what is happening in the cell as it
happens because you get an immedi-
ate written record, and both integral
and derivative curves are recorded

simultaneously.

Recorder and controls
for Photoelectric Scanner

Thus direct scanning frees you from
the tedious procedures associated with
the camera; provides “direct viewing”
of sedimentation processes, electronic
precision and discrimination in
scanning the cell, and a variety of
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 Automatic Calibration
| before Each Scan '

ety

Boundary Velocity Experiment, two DNA'’s, 44,000 rpm, 265 mu

Direct Scanning...the new era
in analytical ultracentrifugation

" wavelengths at which to work. The

precision and versatility that this new
tool brings to biochemical research
will inevitably open new areas of
study. Already two investigators
working with a scanner have been
able to distinguish the catalytic and
regulatory protein subunits of an en-
zyme in an association-dissociation
study that augurs well for exciting
work ahead.

What that work will be, what more
will be accomplished in the era of
direct scanning, only time and the in-
genuity of investigators will tell.

Inherent advantages of the Scanner.

® Because the Scanner utilizes the
split-beam principle, two samples
in a double sector cell can be sub-
jected to identical experimental
conditions—an important factor in
studying extremely small differ-
ences in sedimentation coefficients,
for example. Or sample solution
and solvent can be used in the
double sector cell, with solvent

Beckman

-reading automatically subtracted
from the sample solution.

© With the Scanner classical sedimen-
tation equilibrium measurements at
extremely low concentrations in the
UV are significantly easier to make.
And they are more accurate because
calibration steps are recorded before
each scan.

¢ Having both curves simultaneously
is a real advantage. For example: the
derivative curve can show the pres-
ence of secondary components not
readily recognizable from the integral
curve; the iptegral curve can show
heterogeneous material not revealed
by the derivative curve.

For more information about the

Photoelectric Scanner, write to Spinco
Division at the address below.

INSTRUMENTS, INC.

SPINCO DIVISION
PALO ALTO, CALIFORNIA = 94304

INTERNATIONAL SUBSIDIARIES: Geneva; Munich; Glenrothes, Scotland; Tokyo; Paris; Capetown; London.



AT THE DOW CHEMICAL COMPANY...

567 Mettler balances*

You'd think, wouldn't you, that The Dow Chemical
Company, with more than 567 Mettlers, would have
to keep some spares around for the inevitable emer-
gency situation?

Not so. Instead, Dow has a Mettler service agree-
ment. This provides each of the 567 balances with
annual preventive maintenance by a factory-trained
service technician. “Should a balance suffer acciden-
tal mishandling or require emergency service, a
Mettler service man is on the spot in a matter of
hours,” says Bill Tolson, balance coordinator in Dow’s
Analytical Service Lab.

Emergency service calls, nevertheless, are rare.
During the past year, only six of Dow’s 567 instru-
ments needed emergency service — approximately 1%
per year for balances up to 18 years old.

*This makes Dow the nation’'s largest singie user of Mettler balances.
Organizations wishing to better this record are cordially invited to
submit their purchase orders to their Mettler dealer.

28 JANUARY 1966

and not a single spare

According to Tolson, "When we first went to
Mettler substitution balances several years ago, the
idea of constant sensitivity was most appealing to
us. Now, the. idea of service is most important to
us. While other manufacturers have imitated the
constant sensitivity balance, they haven't even tried
to imitate Mettler service.”

The Dow Chemical Company does not endorse
any manufacturer’s product. Nevertheless, Dow has
been buying new Mettlers at an average rate of
one or more a week for the last five years.

Find out what your laboratory can gain in speed,
precision and convenience through the use of Mettler
balances. Learn about the service arrangements avail-
able with them. Write to Mettler Instrument Cor-
poration, 20 Nassau Street, Princeton, N. J. 08540.
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Intense summer thunderstorms pro-
duce brilliant luminous flashes. These
flashes, composed of one or more
strokes, are usually studied on a time
scale measured in milliseconds. How-
ever, recently the first photographic
record of spectral emissions on a mi-
crosecond time scale was obtained
with a high-speed, slitless spectro-
graph. See page 451. [Richard E. Or-
ville, University of Arizona]
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Samples in at 9:00 am
Serum proteins out at 10:00 am
Hemoglobins out at 11:00 am

This is what you get with the Microzone® Electrophoresis System.

For excellent serum protein or hemoglobin separations no
electrophoresis system beats the Beckman Microzone —for simplicity,
for speed, for uniformity, for low cost.

The Microzone separates eight samples on one membrane at
one time. Serum protein separations take 20 minutes; hemoglobin
separations take 60 minutes.

The Beckman Microzone Electrophoresis System uses a cellulose
acetate membrane developed specifically for the Microzone by the
Millipore Filter Company.

Microzone is well suited for separating proteins, including

cerebro-spinal fluids, urine, tears, and other biological materials.

For more data contact your local Beckman Sales Engineer,

or write for Data File LEL-165. ¢

S1-Ye1 431Y=1a8 |NSTRUMENTS, INC.

SCIENTIFIC AND PROCESS INSTRUMENTS DIVISION
FULLERTON, CALIFORNIA - 92634

INTERNATIONAL SUBSIDIARIES: GENEVA, SWITZERLAND; MUNICH, GERMANY;
GLENROTHES, SCOTLAND; PARIS, FRANCE; TOKYO, JAPAN; CAPETOWN, SOUTH AFRICA
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Closeup of sampling area shows large, ac-
cessible sampling system of Model ESR-1.
Controls are all convenient to the seated
operator,

DETERMINE FREE
RADICALS IN SURVIVING
TISSUE IN THE
PRESENGE OF LIQUID
WATER WITH

THE NEW MODEL ESR-1

Electron Spin Resonance spectroscopy is
a technique now being used by biolo-
gists, biochemists and organic chemists to
gain valuable information—

Metals of the transition series [e.g., manganous ions) occur in biological materials such as

living bacteria, algae and in complex proteins. To detect these metals in aqueous samples
the ESR spectrometer must have high sensitivity. The illustration shows the characteristic ESR

signal of manganous ion consisting of six peaks—each separated by approximately 96 gauss.
The observed signal-to-noise ratio for 10°¢ molar concentration is about 10:1, Sample volume
was 0.16 ml and the run was made at a time constant of one second and 100 ke field modula-
tion amplitude of 20 gauss. The klystron source operated at 9.0 Ge.

» about the production of free radicals in
biochemical processes in living tissue;

¢ about the bonding sites of transition
series metals in biological compounds;

¢ about structural changes due to radia-
tion damage to the molecule;

« and about the kinetic behavior of or-
ganic free radicals occurring as interme-
diates in a chemical reaction.

A unique feature of the new Perkin-Elmer
Model ESR-1 Electron Spin Resonance
Spectrometer is the microwave cavity de-
sign, which permits the detection of weak
ESR signals in surviving tissue at life tem-

peratures, even in the presence of alarge
quantity of liquid water. The long cavity
design minimizes the effect on the signal
of sample location so that sample place-
ment is not critical. The large sample cell
can accommodate manageable amounts
of living tissue. Cavity Q can be precisely
regulated even with the sample in place.
The Model ESR-1 detects 5 x 10°° molar
concentrations of free radicals in aqueous
solutions at a one-second response time.
For more information, write Perkin-Elmer
Corporation, Instrument Division, 723,
Main Avenue, Norwalk, Connecticut.




#80. Air Conservation

October 1965. 348 pages. Illustrations. Bibliog-
raphy. Index. The Report of the AAAS Air
Conservation Commission, James P. Dixon,
chairman. Of interest to scientists and spe-
cialists in other disciplines.

Price: $8.00. AAAS Member's Cash Price: $7.00.

#79. Science in Japan

October 1965. 496 pages. Illustrations. Bibliog-
raphy. Index. Edited by: Arthur H. Livermore.
A unique opportunity to get both a broad and
a detailed picture of recent scientific and tech-
nological developments in Japan.

Price: $13.00. AAAS Member's Cash Price: $11.00.

#78. Man, Culture, and Animals: The Role of Animals
in Human Ecological Adjustments

August 1965. 304 pages. 10 illustrations. In-
dexes. Edited by: Anthony Leeds and Andrew
P. Vayda. Case studies of the relationships
among human populations, the animals they
use for food or food-getting, the plants signifi-
cant for maintaining both animals and men,
and the sociocultural usages by which plants,
animals, and men are linked in eco-systems.
Price: $8.00. AAAS Member's Cash Price: $7.00.

#77. Food Quality—Effects of Production Practices
and Processing

March 1965. 306 pages. References. Index.
Edited by: George W. Irving, Jr., and Sam R.
Hoover. This volume covers an important and,
in recent years, rapidly developing field of sci-
ence: the production, protection, and processing
of foodstuffs of high nutritional and esthetic
value.

Price: $8.50. AAAS Member's Cash Price: $7.50.

#76. Agricultural Sciences for Developing Nations

1964. 230 pages. References. Index.
Edited by: Albert H. Moseman
Characteristics of agricultural systems in emerg-
ing nations—Research to devise and adapt in-
novations—Education and development of hu-
man resources—Establishing indigenous institu-
tions to serve advancing agriculture.

Price: $6.75. AAAS Member's Cash Price: $6.00.

#75. Mechanisms of Hard Tissue Destruction

1963. 776 pages, 430 illustrations. Edited by:
Reidar F. Sognnaes. Symposium by 49 out-
standing coauthors on destruction of mineral-
ized structures by organisms and by physical
and chemical agents, ranging from rock boring
to bone resorption and tooth decay.

Price: $13.00. AAAS Member's Cash Price: $11.00.

Circle Volumes
You Wish To
Order . . .

80 79 78

Washington, D.C. 20005

N aITIE  + oot st ee e eeseneosseseosssaeaneeneenrneensoesasssaasstsesssnssnosasacssns
77 76 75
74 7 7 AdAIESS oottt et ittt ittt et Cheeessaaenraeennan
(03 1. 2GS State .....iieenn.n ZipCode ............

70 67 66
Please check:

Payment prices.

Enclosed

Recent AAAS Sym

( ) I am not a member of AAAS. o
( ) Please send Membership Application Form.

P
#74

72,

#71.

#70.

#67.

#66.

British Agents: Bailey Bros. & Swinfen, Ltd., Warner House, 48 Upper Thames Street, London, E.C.4
Clip out this Form. Fill in and Mail Today

American Association for the Advancement of Science
1515 Massachusetts Avenue, NW

Please send the symposium volumes circled on this form, to:

( ) I am a member of AAAS, and enclose payment for the volumes indicated at member

osium Volumes

. Aridity and Man

1963. 2nd printing, 1965. 604 pages. 98 illustra-
tions. Edited by: Carle Hodge and Peter C.
Duisberg. “Best collection of background ma-
terial . . . well balanced and highly readable
. probably the broadest and most nearly
complete treatment of arid lands yet published.”
Journal of Forestry, May 1964.
Price: $12.00. AAAS Member’s Cash Price: $10.00.

Spermatozoan Motility

1962, 322 pages. 113 illustrations.

Edited by: David W. Bishop.

“This book is an excellent assemblage of re-

cent findings and reports of new data relative

to the perplexing problem of sperm motility

and includes the opinions and ideas of cytolo-

gists, biophysicists, biochemists and physiolo-

gists.” Journal of Animal Sciences, March 1963,
Price: $7.50. AAAS Member's Cash Price: $6.50.

Great Lakes Basin

1962. 320 pages. 92 illustrations.
Fdited by: Howard J. Pincus.
“ . . Difficulty . .. in attempting to do justice
to all the topics covered in a book as rich as
this one in content, interpretation, and discus-
sion. . . . Highly recommended to scientist
and layman alike.” Transactions, American
Geophysical Union, December 1963.

Price: $7.50. AAAS Member's Cash Price: $6.50.

Fundamentals of Keratinization

1962, 202 pages. 136 illustrations.

Edited by: E. O. Butcher and R. F. Sognnaes.

“This book . . . makes fascinating reading for

all clinicians and research workers interested in

keratinising tissues.” Brit. Dental J., 1/15/63.
Price: $6.50. AAAS Member's Cash Price: $5.75.

QOceanography

1961. 2nd printing, 1962. 665 pages. 146

illustrations. Edited by: Mary Sears.

“I know of no other volume that so well de-

fines oceanography, its purpose, opportunities

and requirements.”—Science, 9 June 1961
Price: $14.75. AAAS Member’s Cash Price: $12.50.

Germ Plasm Resources

1961. 394 pages. 59 illustrations.
Edited by: Ralph E. Hodgson.
“This book will be of interest to nonplant and
animal  breeders, for the rather general treat-
ment of various topics . . . allows for rapid
perusal.”—Bulletin of the Entomological So-
ciety of America, September 1961

Price: $9.75. AAAS Member's Cash Price: $8.50.

C)s$.......... enclosed.
( ) Please bill me.
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Nuclear-Chicago
radiochemical data sheets are
impressive credentials.

It’s important for you, the purchaser of
carbon-14 and tritium labelled compounds,
to have all the facts. Particularly those
facts that enable us to designate our com-
pounds as “RESEARCH QUALITY.”

That’s why we send along a detailed data
sheet with every one of our C-14 and H-3
labelled compounds. These sheets give you
a concise, permanent record of the com-
pound. How it was prepared. Its physical
constants (molecular weight, melting
point). The methods used to check its
chemical and radiochemical purity (dilu-

tion analysis, electrophoresis, paper or
gas/liquid radiochromatography, UV or
IR spectrum analysis, TLC) plus the dates
and results of these analyses. How the com-
pound was packaged. Recommendations
for handling and storage.

The content of these data sheets varies, of
course, since we supply more than 600
C-14 and H-3 labelled compounds. But no
matter which one of these you order, you
always receive the pertinent facts which
assure you that our compounds are indeed
of “RESEARCH QUALITY.”

Scientists and engineers interested in career opportunities are invited to contact our personnel director

28 JANUARY 1966

Radiochemical data sheets on any
of our C-14 or H-3 labelled
compounds are available, Write us
or call 312 827-4456 collect.

While you're at it, ask for up-to-date
schedules containing complete
radiochemical listings and
information,

@

NUCLEAR-CHICAGO

A DIVISION OF NUCLEAR-CHICAGD GORPORATION

349 Howard, Des Plaines, 1il. 60018 U.S.A.
399

NUC:G-B-214



T .
18:44 hrs. 19.23 hrs. 19.34 hrs.
Anaphase: bivalents of homologous chromosome pairs moving to opposite poles during spermatogenesis in Pales ferruginea (Tipulidae).

A faultless sequence

automatically

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

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

tions for each eyepiece/objective combination—without changing focus. O For complete information,
write Dept. SC, Carl Zeiss, Inc., 444 Fifth Avenue, New York, N. Y. 10018. In
Canada: 14 Overlea Blvd., Toronto. COMPLETE SERVICE FACILITIES AVAILABLE.

THE GREAT NAME IN OPTICS

ATLANTA, CHICAGO, DENVER, LOS ANGELES, SAN FRANCISCO, SEATTLE, WASHINGTON, D.C., BOSTON !N CANADA: TORONTO, MONTREAL, WINNIPEG, VANCOUVER



This is
a particular
_ pH electrode

Color it red

Or purple,

or blue,

or black,

or even yellow.
Beckman Electrodes come in

five distinctive colors—but

not just for looks. Each color
means a particular type of
electrode for your particular
purpose. Our new catalog lists 121
different designs, each the

very best for a given application.
And they're all in stock for
immediate delivery. Call your local
Beckman office today or

write for the Electrode Catalog
and choose your own.

[2Y=Yel 422 =1all INSTRUMENTS, INC.

SCIENTIFIC AND PROCESS
INSTRUMENTS DIVISION
FULLERTON, CALIFORNIA . 92634

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

402

Wald’s letter makes the valid point
that this reform will best be brought
about when editors of journals require
or strongly recommend the reporting
of spectral data in frequency units. In
certain fields of science, such a policy
could be instituted now without any
major difficulty, for the changeover to
frequency units is already in progress.
A rapid survey of recent literature pro-
vides some indications of the extent to
which this change has taken place in
chemistry. Issues of the American
Chemical Society journal Inorganic
Chemistry for February and Decem-
ber 1965 {(chosen arbitrarily) contain
24 articles in which vibrational spectra
or data appear; in all but one the data
are presented and tabulated in frequen-
cy units (cm—1). In the same issues
19 articles contain electronic spectral
information; the data appear in fre-
quency units in 12 and in wavelength
units in 7. In the recent literature of
organic chemistry usage in articles pre-
senting infrared data appears to be
about evenly divided between frequen-
cy units and wavelengths. In both
fields, the use of frequency units
has increased markedly during the last
five years. However, nearly all data
on visible and ultraviolet spectra in or-
ganic chemistry journals are still pub-
lished in wavelength units. That the
change to frequency units for elec-
tronic spectra is lagging behind that
for vibrational spectra reflects the fact
that frequency-recording infrared spec-
trometers are now routinely available,
whereas most ultraviolet-visible spec-
trometers can be obtained only with
wavelength recording.

In chemical articles reporting vibra-
tional data in frequency units, wave
numbers (cm~—1) are universally used,
and the same frequency units are also
most commonly employed for elec-
tronic spectra. Because the change to
wave numbers is already well under
way for vibrational spectra, and be-
cause it would be desirable to have
compatible units in all the main spec-
tral regions, wave-number units (possi-
bly in mm—?) seem preferable to Fres-
nel units for the visible and ultraviolet
regions also.

Wald recommends an ascending
scale of frequencies from left to right.
Nearly all of the tens of thousands
of infrared spectra already in the liter-
ature appear with frequency decreas-
ing from left to right, and the same
direction is usual for electronic spec-
tra when frequency units are em-
ployed. It would probably be wise not

to -try ‘to alter the “present convention.
An arbitrary change would certainly
lead to much confusion and might se-
riously impede the change to frequency
units which is now taking place.
ROBERT WEST
Department of Chemistry,
University of Wisconsin, Madison

. .. In the study of optical properties of
insulating solids, the practice of plot-
ting spectra on a frequency scale has
been widespread for a number of
years. It dates back at least to the
early 1930’s and the work of Pohl’s
group on the alkali halides. The fre-
quency unit most often used is the
energy unit, electron volt. The num-
bers are convenient; an F center ab-
sorbs at 2 to 3 eV, a pure alkali
halide at about 5 eV or more. Fur-
thermore, since the fundamental theo-
retical quantity is the energy (as Wald
points out), no further conversion,
however trivial, is necessary.

The advantages of using energy (or
frequency) rather than wavelength are
all that Wald claims. And to the ex-
perimentalist who is interested in hav-
ing his work noticed, there is another
point: given two papers containing the
same data, in the first case plotted
linearly as a function of energy, in
the second plotted linearly as a func-
tion of wavelength, theorists will study,
try to interpret, and refer to the first
much sooner than they will the second.

W. BEALL FOWLER
Department of Physics,
University of Illinois, Urbana

. . . In developing and using spectro-
photometers over a period of 25 years,
I have found that the ultimate prob-
lem is one of accommodating the
many different spectral ranges and dif-
ferent magnifications of range that a
modern spectrophotometer affords. The
ideal answer is a logarithm-of-frequen-
cy scale (which, happily, is the same,
except for right-left inversion, as a
logarithm-of-wavelength scale). Using
such a scale an investigator can
deal equally well with the range from
2000 to 4000 A, 3000 to 6000 A,
4000 to 8000 A, 8000 to 16,000 A,
and so on. The point is that on a
logarithmic scale each of these ranges
covers the same width of graph paper
and indeed can be drawn on the
identical grid (identical format). Or,
if desired, a five or ten times greater
magnification of abscissa can be em-
ployed, in any subportion of the spec-
trum, again with the same format of

SCIENCE, VOL. 151



PLOTTING THE UNMEASURABLE

In a tantalum thin film circuit where the film
is 400 atom layers thick, a variation in thick-
ness of as little as four atom layers can
cause a significant difference in resistance.
Since Western Electric is using an increas-
ing number of thin film circuits in the sophis-
ticated communications equipment we are
now making for the Bell System, we needed
a rapid but reliable method of measuring
variations of that order. [] Originally Bell
Telephone Laboratories engineers worked
out a method of using a stylus measuring
device to give measurements with a preci-
sion of about 15 atom layers. But this was

= \Wesrern Electri
:

MANUFACTURING & SUPPLY UNIT OF THE BELL SYSTEM

not close enough. So Western Electric engi-
neers went further. [ ] Using the statistica
technique known as multiple regression
analysis, they developed a computer pro-
gram that enabled them to derive contour
plots of the surface of the film which gave
them results almost five times as accurate
as their original measurements. This ability
to analyze processes far more closely than
straightforward measurement would allow *
is becoming an increasingly important part
of Western Electric’s job in helping the Bell .

telephone companies give America the g
most convenient communications on earth.




Vertebrates:
Their Structure and Life
By W. B. Yarp, University of Birming-

/m/p, England
This textbook provides a clearly written,

up-to-date introduction to comparative
anatomy for undergraduate courses. The
first seven chapters survey the vertebrate
classes; the last fourteen chapters analyze
and compare the organ systems. The au-
thor attempts throughout to relate struc-
ture to function, thus enabling the student
to see the evolutionary value of the parts
of the body as they change with time.

1965 544 pp. 200 illus. $8.50

Invertebrate Zoology

By PauL A. MEGLITSCH, Drake University
Offered in this work is a thorough, bal-
anced coverage of invertebrate zoology
and a discussion of structure, classifica-
tion, phylogeny, habits, and development
of various invertebrate groups. Considera-
ble attention is given to physiology with
the discussion kept at a level that will be
intelligible to the general student of zool-
ogy. Line drawings with detailed captions
are featured.

June 1966 650 pp. 400 illus. prob. $10.00

Inorganic Chemistry

Two Volumes

By C. S. G. PuiLLips, Tutor in Chemistry,
and R. J. P. WiLLiaMs, Lecturer in Chem-
istry, Oxford University
In the belief that inorganic chemistry
should be a stimulating intellectual and
experimental inquiry rather than a feat of
memory, the authors have compiled a two-
volume text for advanced students and
research workers which gives more weight
to broad gencral principles and the com-
parative chemistry of the elements than to
the detailed descriptive chemistry of in-
dividual compounds. Volume I deals with
fundamental principles and the chemistry
of non-metals. Volume II treats the chem-
istry of metals.
Volume I $8.00
Volume I

Spring 1966 700 pp. illus. $8.00

The Mystery of Matter

Prepared by THE AMERICAN FOUNDATION
FOR CONTINUING EDUCATION. Louisg B.
YOUNG, editor
For students in introductory science
courses, this collection of writings by
leading scientists and authors traces the
development of the concepts of atomic
physics and the structure of matter. The
articles have been selected and arranged
to provide a basis for understanding the
problems and implications of the atomic
age, to give an insight into scientific meth-
od, and to instill a sense of the excite-
ment of discovery that comes with a new
understanding of nature.
1965 704 pp. 117 line drawings

51 halftones text edition $7.50

Oxford University Press
417 Fifth Avenue
New York, N.Y. 10016
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1965 704 pp. illus.

graph paper. In acoustics, electronics,
chemistry, and other fields, logarithmic
scales have proved to be invaluable—
the decibel scale, for example, or pH.
Some years ago I presented many un-
answerable arguments for using a
logarithmic scale [J. Opt. Soc. Am. 32,
229 (1942)]. With the equipment de-
scribed in that paper, many millions
of spectral curves have been plotted
—with logarithm-of-frequency used as
abscissa—and have had a variety of
applications.

WILLIAM A. SHURCLIFF
Cambridge Electron Accelerator,
Harvard University,
Cambridge, Massachusetts

Toward Innovation

In his editorial “Barriers to innova-
tion” (15 Oct., p. 295), Wolfle points
out that “In new and undeveloped
areas such as space exploration, only
cost, ingenuity, and technological feasi-
bility place limits on innovation. But
innovation in civilian industry encoun-
ters a number of other barriers.”
There is no question that innovation
is primarily controlled by political con-
siderations—economic, social, mana-
gerial, fiscal, regulatory. Technological
knowledge is an impotent force unless
political consensus creates a climate
conducive to its application. Such con-
sensus requires fresh attitudes by those
who control the resources for innova-
tion—government, industry, labor, and
the professions. The problem is how
best to gain such new attitudes.

I suggest that we would do well to
experiment with new institutional rela-
tions between these power groups in
order to make them aware of the mu-
tuality of enlightened self-interest in
innovation. Such awareness can lead to
progressive attitudes and to actions that
are complementary instead of antago-
nistic. The School Construction Systems
Development project in California (set
up by Educational Facilities Labora-~
tories, 477 Madison Avenue, New York
10022) is one example of a successful
experiment where new institutional rela-
tions helped create an improved climate
for innovation—in this case, in building
technology. Plans are now being con-
sidered by other groups to conduct
similar experiments in other parts of
the country on other functional needs
of society, for example, transportation
and education. . . .

My recent experiences in govern-

ment and in industry make me as
hopeful as Wolfle that increasing at-
tention is being paid to the nontech-
nical barriers to innovation. As yet,
however, we are for the most part
still talking singly. Let us experiment
together.

MICHAEL MICHAELIS
1735 Eye Street, NW,
Washington, D.C. 20006

How the Spider Got into the Psalm

In 40 years of Old Testament study
I have never come across a spider in
the Psalms. Frank Allen (Letters, 29
Oct., p. 554) claims he sees one in
Psalm 90:9—

Ki kal yomenu panu b’ebrascha,
Kilinu shanenu k’'mo hegeh,

the second line of which he translates,
“We spend our years like a spider,”
adding “—spinning our webs of life.”

Beautiful poetic imagery, but not a
translation of the Hebrew text.

Psalm 90 was written about 550 to
450 B.C. It was incorporated into the
final edition of the Psalter circa 100
B.C. The whole of the Hebrew Bible
(Law, Prophets, and Hagiographa) was
canonized at Jamnia, Palestine, in 93
Christian Era. Then came the transla-
tions: Western Aramaic (Targum),
Greek (Septuagint), Latin (Vulgate),
Arabic (Saadya Gaon), German (Lu-
ther), and English (Coverdale, 1535;
King James, 1611; Protestant American
Standard Version, 1901; Jewish Publi-
cation Society, 1917; New American
Catholic Edition, 1952; Protestant Re-
vised Standard, 1952). Not one hints
of a spider in Psalm 90.

In the University of Chicago’s An
American Translation (1931), J. M.
Powis Smith renders Psalm 90:9—

For all our years vanish in Thy wrath,
We come to an end; our years arc
like a cobweb wiped away.

I find no more textual basis for
Smith’s cobweb than for Allen’s spider.
The literal translation, the English for
every Hebrew word, is:

For all our days we have faced Thy
wrath,
We end our years as in a sigh.

The Psalms are Hebrew poems. Bib-
lical Hebrew poetry is characterized by
parallelism; the words or clauses of the
alpha half of a verse parallel those of
the beta half. Thus yomenu (“our days”™)
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in Psalm 90:9 alpha parallels shanenu
(“our years”) in beta. Kal . . . panu
(“all . . . we have faced”) parallels
kilinu (“we end”) in beta. This leaves
us b’ebrascha (“thy wrath”) demand-
ing a matching term. K’mo hegeh (“as
in a sigh”) is given.

The spider appears but twice in the
Hebrew Bible: Job 8:14—“And the
web of the spider is his trust,” and
Isaiah 59:5—*“And they shall weave a
spider’s web.” The Hebrew for spider
is akkabis; for web, kur.

How did Smith and his disciple Allen
get entangled in spinneret silk? Whence
the “cobweb?” They somehow extract
it from the phrase k’mo hegeh (“as in
a sigh”). Some translators render the
two words, “as a tale that is told.” The
noun hegeh derives from the verb
hagah, meaning to point, to pierce, to
reason, argue, pronounce, recite, spell,
murmur a charm. Hegeh, the noun, is
found three times in the Old Testament:
our Psalm 90:9; Job 37:2—*“And the
sound that goeth out of His mouth”;
and Ezekiel 2:10—“And there was
written therein lamentations, and moan-
ing, and woe.” There is neither spider
nor web associated with hegeh in these
verses.

Smith knew post-Biblical Hebrew lit-
erature (Talmud and Midrash), where-
in the spider symbolizes bad luck. In
the Babylonian Talmud, for example,
we find, “The evil inclination is at first
like the thread of a spider. . . .” The
evil inclination is the fuel kindling
God’s wrath. Thus Smith rounds out
the parallelism in concept, forging a
gossamer link between hegeh and “cob-
web.” Allen must have reasoned: where
there is a web there must be a spider.

ELy E. PILCHIK
Congregation B’nai Jeshurun,
457 South Centre Street,
South Orange, New Jersey 07079

Erratum: Wrong Man

In my letter in the issue of 24 De-
cember (“Looking ahead,” p. 1667),
I erroneously made Klement Gottwald,
instead of Walter Ulbricht, the protag-
onist of “a story popular in Germany
(East and West) during the 1950’s.”
I am indebted to Kiroly Balogh for
reminding me that Gottwald was Ul-
bricht’s Czech counterpart.

F. C. DYEr
4509 Cumberland Avenue,
Chevy Chase, Maryland
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Old Relf

The newest, most versatile version of this famous fraction collector, cur-
rently serving scientists in more than a thousand laboratories all over the world
is now available for immediate delivery direct to you from Canalco’s plant in
Rockville, Maryland.

Wth the Canalco 1205 Fraction Collector, you can have accurate volumetri¢c
siphoning (2, 5, 10 or 20 mi fractions), timed flow (18 seconds to 2 hours) and drop
counting (1 to 400 drops). Interchangeable turntables hold either 150 or 240 test
tubes to collect fractions up to either 5 or 20 ml.

Canalcos own factory-tramed technical representatives stand ready to
assist in installation and guide you in operation at no extra cost. Canalco thus gives
you double assurance of the same dependable, trouble-free performance on which
this collector has built its unsurpassed reputation for quality and reliability. A
two-year warranty provides added protection.

For sample collection ‘plus flow analysis,
the Canalco 1205 makes an integrated system
with Canalco’s Wide-Track 85 Ultraviolet Flow
Monitor. Available in three models—all with true
ratio recorders whose charts are as wide as this
full three-column page—the Wide-Tracks give
more sensitive detection of both proteins and
nucleotides, and cost less, than any other flow
analyzers. Options include automatic scale ex-
pansion, automatic baseline compensation, exten-
sion cables for cold-room use and choice of
cuvette pathlengths. When ordered together, the
Canalco 1205 and Wide-Track come with inter-
connecting cable for the Wide-Track's event
marker pen.

- . . A

Contact Canalco direct for full details on the Canalco 1205 Frac-
# tion Collector and Wide-Track Flow Monitor. Write or telephone:

CANAL INDUSTRIAL CORPORATION

AL C O 5635 Fisher Lane, Dept. -1
Rockville, Maryland 20852 / (301) 427-1515

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

/
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LEITZ ARISTOPLOT

For Photomicrography...Macrophotography...Gross Photography

The Leitz Aristophot is a universal laboratory cam-
era. It masters all laboratory photographic tasks. In
a matter of minutes, the Aristophot lets you change
from micro to macro or to gross photography. You
have the choice of 35mm, 3V4” x4%4” or 4" X 5"
in both conventional or Polaroid, as well as highly
precise motion-picture and time-lapse photography.

Distributors of

Write for complete details and specifications. lllus-
trated brochure shows how Aristophot can be used
with your microscopes and how it integrates with
Leitz microscopes, including the famous Leitz uni-
versal research microscope, Ortholux, with its own
light sources, or Xenon and high-pressure mercury
lamps for special applications. 42063

E. LEITZ, INC., 468 PARK AVENUE SOUTH, NEW YORK 16, N. Y.
the world-famous products of
Ernst Leitz G.m.b. H., Wetzlar, Germany—Ernst Leitz Canada Ltd
LEICA AND LEICINA CAMERAS ' LENSES - PROJECTORS - MICROSCOPES
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National Science Policy

Federally supported research activities.are being reexamined. The
immediate cause is the budgetary squeeze brought on by the war in
Vietnam. More fundamental is the fact that a 20-year honeymoon for
science is drawing to a close. Although needs for support of basic
research are increasing, expanded budgets will be obtained only after
convincing justification has been provided. Indications of the present
climate can be seen in the executive branch, the press, and Congress.
In contrast to other years, President Johnson hardly mentioned sci-
ence in his State of the Union speech. In an article in the December
issue of Discovery, John Finney, influential Washington correspondent
of the New York Times, was critical of science policy making. Two
congressional committees have expressed their concern. In hearings
held 7, 10, and 11 January, a subcommittee headed by Representative
Henry S. Reuss asked: “Are we matching research and development
programs with national goals?”

The most significant development affecting science is the content
of the report of the Daddario subcommittee (Science, 14 January).
This document is the result of a searching examination of the National
Science Foundation. It is especially critical of the quality of national
science policy making. It urges a new role for the National Science
Board, and it suggests that NSF should become more interested in
applied research. :

Two years ago, the Daddario subcommittee sought answers to the
following questions:

(1) What level of Federal support is needed to maintain for the United
States a position of leadership through basic research in the advancement
of science and technology and their economic, cultural, and military
applications? (2) What judgment can be reached on the balance of support
now being given by the Federal Government to various fields of scientific
endeavor, and on adjustments that should be considered, either within
existing levels of overall support or under conditions of increased or
decreased overall support?

In one form or another these questions have been posed by Congress
since 1950. Originally NSF was expected to provide the answers, but
it managed to avoid the problem. Congress did not press the issue,
for the funds devoted to science were relatively small, and the honey-
moon was on. Apparently despairing of getting a response from NSF,
President Kennedy in 1962 assigned the problem to the President’s
Science Advisory Committee, Office of Science and Technology. When
this group was not sufficiently responsive, the Daddario subcommittee
put the questions to the National Academy of Sciences (Science, 30
April and 14 May 1965). The Academy recommended a 15-percent
annual increase for support of basic research and suggested use of
NSF as a “balance wheel,” but did not provide mechanisms for
allocating funds among the various branches of science.

‘The new Daddario report implicitly is critical of this failure. How
can NSF act as a balance wheel if no one knows what constitutes
balance? Having failed to obtain what it considered satisfactory guid-
ance from NAS, the Daddario subcommittee has now turned to
another source. The NSF Board has been selected as the new fount
of wisdom, or, perhaps more accurately, the holder of the buck. The
report, however, calls for a diminished role of the Board in the
management of NSF.

With its comments and its recommendations of drastic changes the
report conveys congressional impatience with key elements of our
scientific leadership. As the government agency charged with fostering
basic research, NSF has a special responsibility to lead in formulating
and illuminating science policy. It must also be a more skillful
advocate of the benefits that support of basic research yields the
nation.—PHILIP H. ABELSON



THE NATION'S LEADING PRODUGER OF HIGH PURITY LABORATORY SOLVENTS

INTRODUCES MC&B PESTICIDEQUALITY SOLVENTS

PESTICIDEQUALITY solvents are specially purified for use in the determination of pesticide residues by GLC utilizing electron capture
detection, It is the finest line of solvents available for this purpose. CERTIFIED to contain no interfering substance greater than that
equivalent to 10 parts per trillion of a chlorinated pesticide. m All of these PESTICIDEQUALITY Solvents are now available from your
MC&B distributor: Acetone, Acetonitrile, Benzene, 2-Butanone, Butyl Alcohol, iso-Butyl Alcohol, Carbon Tetrachloride, Chloroform,
Cyclohexane, Dichloromethane, Dimethylformamide, p-Dioxane, Ether, Ethyl Acetate, Ethyl Alcohol, Heptane, Hexane, Methanol,
2-Methoxyethanol, 2-Methylpentane, Methylsulfoxide, Petroleum Ether, iso-Propyl Alcohol, Toluene, 2,2,4-Trimethylpentane.

Write for data, including bibliography and prices to MC&B, P. 0. Box 85, East Rutherford, N. J.

Division of Matheson Co. Inc., Norwood (Cincinnati) Ohio, E. Rutherford, N. J.» Los Angeles
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Sigma is Pleased to Announce—

Further Developments in

DNA and PROTAMINE,
PROJECTS

DNA and Protamine Sulfate offered by Sigma have always heen
“pfs”—prepared FOR us—not BY us.” Although the quality has
been as high as anything on the World’s markets. it has not always
been what we would like.

Finally we decided to do something about it! Although competent
personnel is at such a premium that it is most difficult to assign
priorities, we believed this project should be given a high priority.
Results are just beginning to come forth. We don’t know ourselves
just how to evaluate the first products. Perhaps you can help us to
help you.

Working with so-called “Salmon Testes” we have now isolated
several most interesting compounds. As we learn more about them,
we will probably be able to reduce contaminants even further, but
we don’t see any reason to delay their release. However, be on
guard against inadvertent batch variables as we “improve” our
isolation procedures.

DNA (Deoxyribonucleic Acid)

Type lll, Sodium Salt, From Salmon 100 mg—$ 1.85

and 250 mg— 3.60

Type VII, Sodium Salt, From Herring 500 mg— 6.00

Both are beautiful, white, long-fiber 1 gm— 10.00

preparations of apparently high 5 gm— 45.00
molecular weight.
PROTAMINE SULFATE

Grade I, From Salmon 5 gm—$ 9.00

10 gm— 15.00

Completely soluble in H:O 25 gm— 31.00

Histone-free (negative Million test) 100 gm— 95.00

The first major improvement in

Commercial Protamine in many yearsl
(Our old Grade II Protamine Sulfate is still available at lower cost.)

PROTAMINE CHLORIDE 1 gm—$ 5.00
PROTAMINE PHOSPHATE 5gm— 18.75
PROTAMINE BASE 25 gm— 85.00

These derivatives are offered experimentally to see how many
scientists would like to break with the ““Sulfate’ tradition. Prices
probably will drop if sufficient demand develops.

NUCLEOPROTAMINE
Grade 11, From Salmon
A nice white, long fiber, high molecular  Tentative Prices
weight preparation. An excellent starting 250 $ 2.25
place for you to develop your own subtle mg— -
methods for splitting off “unmodified” DNA 1gm— 7.50
and Protamine. 5gm— 26.25
Perhaps someone will challenge the currently 25 am— 90.00
popular theory ascribing all of the ‘‘genetic 9 -
code” to DNA. What happens to the Prota- 100 gm— 250.00
mine during fertilization? Ts all “Protamine”
identical?

SPERM HEADS

Tentatively Priced

Type 11I-S, Crude, From Salmon 1gm—$ 3.00
5gm— 12.00
An excellent Crude source of Protamine 25gm— 36.00

and high molecular weight DNA. 100 gm— 100.00

We also offer a cheaper DNA prepared from ““Soft Roe” which

is another name for Sperm.

DNA 250 mg—$ 1.80
Type VI, Sodium Salt (pfs) 1gm— 5.00
From Soft Roe 10 gm— 39.50

ORDER DIRECT TELEPHONE COLLECT
from ANYWHERE in the WORLD
Day, Station to Station, PRospect 1-5750

Night, Person to Person, Dan Broida, WYdown 3-6418

TWX (Teletype) Day or Night: COLLECT-314-556-0594-U
TELEGRAM: SIGMACHEM, St. Lovis, Mo.

The Research lLaboratories of

&
EIEMACHEMICAL COMPANY

3500 DE KALB ST. ¢ ST. LOUIS 18, MO. * U.S.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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manipulators

Over 40 basic models to choose from.
All available for immediate delivery
from stock.
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CANTIAGUE ROAD, WESTBURY, N.Y. 11590/ED 4-7500
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but you save $215!

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

we said “Phooey!”

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

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

Write for our
TITRATOR BULLETIN

LABORATORY SUPPLIES AND EQUIPMENT

WILKENS-ANDERSON (O.

4525 W. DIVISION ST. CHICAGO, ILL. 60651
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23-25. Biophysical Soc., 10th annual
mtg., Boston, Mass. (J. Baruch, Bolt, Bera-
nek and Newman Inc., 50 Moulton St.,
Cambridge, Mass. 02138)

24-26. American Acad. of Forensic Sci-
ences, Chicago, Ill. (S. R. Gerber, Law-
Medicine Center, Western Reserve Univ.,
Cleveland, Ohio 44106)

24-26. Interdisciplinary Aspects of Ra-
diative Energy Transfer, Philadelphia, Pa.
(J. J. Welsh, Space Sciences Laboratory,
General Electric Co., Box 8555, Valley
Forge, Pa.)

25-26. Thoracic Soc., spring mtg., Lon-
don, England. (H. M. Foreman, Sully Hos-~
pital, Sully, Glamorganshire, England)

27-3. American Inst. of Mining, Metal-
lurgical, and Petroleum Engineers, annual
mtg., New York, N.Y. (The Institute, 345
E. 47 St.,, New York 10017)

27—4. International Anesthesia Research
Soc., Bal Harbour, Fla. (A. W. Friend,
227 Wade Park Manor, Cleveland, Ohio
44106)

28—4. Aerial Triangulation, symp., Ur-
bana, IlIl. (M. B. Scher, Intern. Soc. for
Photogrammetry, Commission 3, 9701 East
Light Dr., Falls Church, Va.)

28-4. American Crystallographic Assoc.,
mtg., Univ. of Texas, Austin. (W. L. Kehl,
Gulf Research and Development Co., P.O.
Drawer 2038, Pittsburgh, Pa. 15230)

28—4. American Assoc. of Jumior Col-
leges, 46th annua! conv., St. Louis, Mo.

(The Association, 1315 16th St., NW,
Washington, D.C. 20036)
March

1-2. Dairy Engineering, natl. conf.,

Michigan State Univ., East Lansing. (C.
W. Hall, Agricultural Engineering Dept.,
Michigan Statc Univ., East Lansing)

/-3. Space Maintenance and Extra-
Vehicular Activities, natl. conf., Orlando,
Fla. (M. B. Goldman, Mail No. 302, Mar-
tin Co., Baltimore, Md. 21203)

1-10. Industrial Development in the
Arab Countries, regional symp., Kuwait.
(Intern. Agency Liaison Branch, Office of
the Director General, Food and Agricul-

ture Organization, Via delle terme di
Caracalla, Rome, Italy)
2-4. Air Pollution Medical Research,

AMA conf., Los Angeles, Calif. (Dept. of
Environmental Health, American Medical
Assoc., 535 N. Dearborn St., Chicago, 1l
60610)

2—4. Plasmadynamics, conf., Monterey,
Calif. (American Inst. of Aeronautics and
Astronautics, 1290 Sixth Ave., New York
10019)

2-4. Scintillation and Semiconductor
Counters, 10th symp., Washington, D.C.
(W. A. Higinbotham, Brookhaven Natl.
L.aboratory, Upton, L.I., N.Y.)

3—4. Louisiana Soc. for Electron Micros-
copy, 3rd annual symp., New Orleans. (W.
R. Goynes, Southern Regional Research
Laboratory, Box 19687, New Orleans)

3-5. Central Surgical Assoc., Chicago,
IIl. (C. E. Lischer, 457 N. Kingshighway,
St. Louis 8, Mo.)

4-5. Cineradiology, 5th symp., Roch-
ester, N.Y. (R. Gramiak, Div. of Diag-
nostic Radiology, Univ. of Rochester Med-

' ical Center, Rochester 14620)

4-6. American Assoc of Pathologists

YOUR RESEARCH
DESERVES THE

BEST REAGENTS

Check these major
classifications in Dajac’s
latest catalog:
Biological Stains
Buffer Solutions
Stabilized Diazonium Salts
Enzyme Substrates
and Reagents
Fluorescent and
Scintillation Reagents
Ribonucleosides and 5'—
Nucleotides
Tetrazolium Salts

Special Reagents and
Custom Syntheses

Send for free catalog Dept. S-16

| Dajac LABORATORIES |

The Borden Chemical Company
5000 Langdon Street « Box 9522
Philadelphia 24, Pa.

MECHANISMS OF HARD
TISSUE DESTRUCTION

Edited by Reidar F. Sognnaes. 764
pp., 430 ill,, 1963. $13; $11 prepaid
to AAAS members.

“Scientists in the fields of dentistry,
medicine and zoology presented a
multidisciplinary symposium in 1962,
dealing with varied but cognate top-
ics such as coral reefs, dental caries,
deer antlers, vsteoclastic diseases,
bone metabolism, chelation. It is a
refreshingly well-planned, well-edit-
ed, and interesting symposium.
(Journal of the American Medical
Association, July 1964)

Order from:

AAAS

1515 Massachusetts Ave., NW
Washington, D.C. 20005
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and Bacteriologists, 63rd annual mtg.,
Cleveland, Ohio. (P. Fitzgerald, Downstate
Medical Center, 450 Clarkson Ave., Brook-
lyn 3, N.Y.)

5-7. Society for American Archaeology,
31st annual mtg., Univ. of Nevada, Reno.
(D. D. Fowler, Dept. of Anthropology,
Univ. of Nevada, Reno 89507)

5-10. International Acad. of Proctology,
18th annual conv., Miami Beach, Fla. (A.
F. Cantor, 147-41 Sanford Ave., Flushing,
N.Y. 11355) )

6-11. American Soc. of Photogram-
metry, Washington, D.C. (C. E. Palmer,
5917 Brookview Dr., Brookland Estates,
Alexandria, Va.)

7-9. Fundamental Cancer Research, 20th
annual symp., Univ. of Texas, Houston.
(M. Mandel, Dept. of Biology, M. D.
Anderson Hospital and Tumor Inst., Univ.
of Texas, Houston 77025)

7-9. Electric Propulsion, 5th conf.,
American Inst. of Aeronautics and Astro-
nautics, San Diego, Calif. (A. T. Forrester,
Electro-Optical Systems, Inc., 300 N. Hal-
stead St., Pasadena, Calif. 91107)

7-9. Space, 3rd congr., Cocoa Beach,
Fla. (R. M. Barnes, PAA-Guided Missiles
Range Div., Bldg. 423, MU 111, Patrick
Air Force Base, Fla.)

7-11. American Soc. for Metals, western
metal and tool exposition and conf., Los
Angeles, Calif. (The Society, Metals Park,
Ohio)

7-11. Society of Plastics Engineers, 22nd
annual technical conf., Montreal, P.Q.,
Canada. (G. L. Bata, Union Carbide
Canada, Ltd., P.O. Box 700, Pointe-aux-
Trembles, P.Q.).

7-12. Inter-American Nuclear Energy
Commission, 6th mtg., Washington, D.C.
(J. D. Perkinson, Jr., Pan American Union,
Washington 20006)

8-3. World Meteorological Organization,
commission for synoptic meteorology, 4th
session, Wiesbaden, Germany. (WMO, 41,
avenue Giuseppe Motta, Geneva, Switzer-
land)

9-11. Ethics in Medical Progress, Ciba
Foundation symp., London, England.
(Ciba Foundation, 41 Portland Pl., Lon-
don W.1)

9-13. Teaching Machines and Pro-
grammed Instruction, intern. symp., Niir-
tingen, Germany. (Arbeitsgemeinschaft
Programmierte Instruktion, Inst. fiir Ky-
bernetik, Pddagogische Hochschule Berlin,
Malteserstr. 74-100, 1 Berlin 46)

10-11. Heat Transfer to Non-Newtonian
Fluids, 12th annual heat transfer conf.,
Oklahoma State Univ., Stillwater. (J. D.
Parker, Dept. of Mechanical Engineering,
Oklahoma State Univ., Stillwater 74075)

11-13. National Council of Teachers of
Mathematics, San Diego, Calif. (J. D.
Gates, 1201 16th St., NW, Washington,
D.C. 20036)

11-13. National Wildlife Federation, an-
nual mtg., Pittsburgh, Pa. (T. L. Kimball,
1412 16th St., NW, Washington, D.C.
20036)

12-13. Linguistics, 11th natl. conf., Lin-
guistic Circle of New York, New York.
(L. Pap, State Univ. College, New Paltz
12561)

14-16. Society of Toxicology, annual
scientific mtg.,, Williamsburg, Va. (C. S.
Weil, Mellon Inst., 4400 Fifth Ave., Pitts-
burgh, Pa. 15213)
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Durrum Dial-A-Pump ™

Liquid melering
in12 channels

Each of the 12 channels is a sepa-
rate pump with individually adjust-
able flow control. Flow rates range
from 1 to 1,200 ml per hour per
channel! Standard Tygon, rubber, or
fluoroelastomer tubings allow a
wide variety of applications.

Some Typical Uses

e Continuous culture media feeding
e Gradient column chromatography
e Continuous fermentation studies

e Continuous bioassay and toxi-
cology studies

* Continuous perfusion
e Automated chemical analysis,
And many others!

More Information

For the new 6-page brochure de-
scribing the Durrum Dial-A-Pump,
write to address below.

Durrum Stopped-Flow
spectrophotometer

Absorplion recordings
in'5 milliseconds

This new Durrum instrument simpli-
fies rapid kinetic studies based on
the stopped-flow technique. It
mixes, measures, and records chem-
ical reaction half times as short as

5 milliseconds, working with sample
volumes down to 0.1 ml for each
component. It operates in both vis-
ible and ultraviolet wavelengths,
using a storage oscilloscope with
permanent photographic recording.
Use it for either elevated or re-
duced temperature operations.

Typical Uses

o Absorption * Fluorescence  Bio-
luminescence ¢ Concentration jump
¢ Enzyme-substrate reactions ¢ Cat-
alytic studies.

Complete or Partial Systems
Complete systems consist of mono-
chromator, mixing chamber, elec-
tronics, oscilloscope, and camera.
Partial systems also available,

DURRUM

Durrum Instrument Corp., 925 E. Meadow Dr., Palo Alto, Calif. 94303, Tel. (415) 321-6302

TM Trademark of Durrum Instrument Corp.




ANOTHER NEW PRODUCT
OF NALGE RESEARCH

THIS NALGENE’
CENTRIFUGE TUBE
WITHSTANDS
100,000 x G...

AND HAS THE
CLARITY OF GLASS!

m A new polycarbonate centrifuge tube
from Nalge is unexcelled for high speed
centrifuging. Originally designed for virus
vaccine studies, the tube is virtually
shatterproof. Available in two mouth
openings—Y"” and ¥2”. The %" opening
has a lip to prevent accidental spillage.
The price? Far below anything in its class.

m Nalge offers the most extensive line of
plastic centrifuge ware. Round or coni-
cal tubes, with or without closures. Bot-
tles—with flat or spherical bottoms. Plus
a variety of resins—all non-contaminat-
ing, corrosion-resistant and unbreakable.

= Polycarbonate tubes—window clear . . .
autoclavable . . . use in high speed re-
frigerated centrifuges. Polypropylene
tubes—autoclavable . . . extremely high
chemical resistance . . . priced to use as
disposables. Polyethylene tubes—eco-
nomical . . . high chemical resistance. ..
low temperature applications.

m Nalgene Centrifuge Ware is always in
stock—ready for immediate delivery. As-
sortable with other Nalgene Labware for
maximum discount. Read the whole story
in our new brochure N-44. Ask your lab
supply dealer, or write Dept. 21251, The
Nalge Co., Inc., 75 Panorama Creek
Drive, Rochester, New York 14625.

ébNALGENE

LABWARE
Leader in quality plastic labware since 1949
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14-16. Wildlife and Natural Resources,
31st North American conf., Pittsburgh,
Pa. (C. R. Gutermuth, Wildlife Manage-
ment Inst., Wire Bldg., Washington, D.C.
20005)

14-20. Obstetrics and Gynecology, 8th
Australian congr., Hobart. (J. F. Correy,
173 Macquaire St., Hobart)

14-6 May. Extraordinary Administrative
Aeronautical Radio Conf., 2nd session,

Geneva, Switzerland. (Intern. Telecom-
munication Union, Place des Nations,
Geneva)

15-16. Flame Resistant Polymers, conf.,
London, England. (Secretary, Plastics Inst.,
6 Mandeville Pl.,, London, W.1)

15-18. Optical Soc. of America, spring
mtg.,, Washington, D.C. (M. E. Warga,
1155 16th St., NW, Washington, D.C.
20006)

17-19. Isobaric Spin .in Nuclear Physics,
intern. conf., Florida State Univ., Talla-
hassee. (D. Robson, Dept. of Physics,
Florida State Univ., Tallahassee)

18-19. Rural Health, conf., Colorado
Springs, Colo. (B. L. Bible, 535 N. Dear-
born St., Chicago, Ill. 60610)

18-20. American Psychosomatic Soc.
annual mtg., Chicago, Ill. (W. A. Greene,
The' Society, 265 Nassau Rd., Roosevelt,
N.Y. 11575)

20-23. Solar Energy Soc., 2nd annual
mtg., Boston, Mass. (F. Edlin, Arizona
State Univ.,, Tempe 85281)

21-24. Aerospace Instrumentation, 4th
intern. symp., College of Aeronautics,
Cranfield, England. (E. K. Merewether,
ISA Aerospace Industry Div., 4515 Canoga
Ave., Woodland Hills, Calif.)

21-25. Institute of Electrical and Elec-
tronics Engineers, intern. conv., New York,
N.Y. (IEEE, 345 E. 47 St., New York
10017)

22-23. Biomagneti¢s, 3rd intern. symp.,
Univ. of Illinois, Chicago. (M. F. Bar-
nothy, Univ. of Illinois, 833 S. Wood St.,
Chicago)

22-23. Modern Concepts of Cardiovas-
cular Diseases, conf. and workshop, Reno,
Nev. (G. T. Smith, Laboratory of Patho-
Physiology, Univ. of Nevada, Reno 89507)

22-24. Measurement and Applications
of Neutron Cross Sections, conf., Wash-
ington, D.C. (W. W. Havens, Dept. of
Physics, Columbia Univ., 538 W. 120 St,
New York 10027)

22-31. American Chemical Soc., spring
mtg., Pittsburgh, Pa. (ACS, 1155 16th
St., NW, Washington, D.C.)

23-25. Institute of Mathematical Sta-
tistics, Purdue Univ., Lafayette, Ind. (G.
E. Nicholson, Jr., Univ. of North Carolina,
Chapel Hill)

23-25. Modern Methods of Weather
Forecasting and Analysis. Chicago, 1l
(J. R. Fulks, U.S. Weather Bureau, 5730
S. Woodlawn Ave., Chicago)

24-26. Biomathematics and Computer
Science in the Life Sciences, symp., Hous-
ton, Tex. (Dean, Div. of Continuing Edu-
cation, Univ. of Texas Graduate School
of Biomedical Sciences, Texas Medical
Center, Houston 77025)

24-26. Pediatric and Adolescent Gyne-
cology, conf., New York Acad. of Sci-
ences, New York. (W. R. Lang, Jefferson
Medical College of Philadelphia, 1025
Walnut St., Philadelphia, Pa.)

24-26. Pollution and Marine Ecology,
conf., Galveston, Tex. (S. M. Ray, Texas

A&M Univ. Marine Laboratory, Galves-
ton 77550)

24-27. International Assoc. for Dental
Research, 44th general mtg., Miami, Fla.
(G. H. Rovelstad, U.S. Navy Dental

School, Natl. Naval Medical Center,
Bethesda, Md. 20014)
25-26. National Assoc. of Biology

Teachers, western regional conv., Los An-
geles, Calif. (The Association, Professional
Building, Great Falls, Mont.)

26-2. Stress Analysis, 3rd intern. conf.,
Berlin, Germany. (H. Kotthaus, Verein
Deutscher Ingenieure, Prinz-Georg Str.
77/79, 4 Diisseldorf 10)

26-27. Arizona Chest Disease Symp.,
Tucson. (E. A. Oppenheimer, P.O. Box
6067, Tucson 85716)

27-30. American Assoc. of Dental
Schools, Miami Beach, Fla. (R. Sullens,
840 N. Lake Shore Dr., Chicago, Ill.)

28-30. Great Lakes Research, 9th conf.,
Chicago, Ill. (B. M. McCormac, IIT Re-
search Inst., 10 W. 35 St., Chicago 60616)

28-31. Collegium Intern. Neuro-Psycho-
pharmacologicum, 5th biennial mtg.,
Washington, D.C. (M. K. Taylor, 3636
16th St., NW, Washington 20010)

29-31. Airborne Infection, 2nd intern.
conf., Illinois Inst. of Technology, Chicago.
(E. K. Wolfe, U.S. Army Biological Lab-
oratories, Fort Detrick, Frederick, Md.)

29-31. Applied Meteorology, 6th natl.
conf., Los Angeles, Calif. (B. N. Charles,
Booz-Allen Applied Research, 6151 W.
Century Blvd., Los Angeles 90045)

29-31. Chemical Soc., anniversary mtgs.,
Oxford, England. (General Secretary,
Burlington House, London W.1)

29-31. Surface-Active Substances, intern.
conf., Berlin, East Germany. (Inst. fiir
Fettchemie, Deutsche Akademie der Wis-
senschaften zu Berlin, Rudower Chaussee
5, 1199 Berlin-Adlershof)

29-31. Symbolic and Algebraic Manipu-
lation, symp., Assoc. for Computing Ma-
chinery, Washington, D.C. (J. E. Sammet,
ILBM. Corp., 545 Technology Sq., Cam-
bridge, Mass. 02139)

29-1. American Assoc. for Contamina-
tion Control, 5th annual technical mtg.,
Houston, Tex. (W. T. Maloney, The Asso-
ciation, 6 Beacon St., Boston, Mass. 02108)

29-1. Ultraviolet and X-Ray Spectros-
copy of Laboratory and Astrophysical
Plasma, conf., Abingdon, England. (Inst.
of Physics and the Physics Soc., 47 Bel-
grave Sq., London, S.W.1, England)

30. Oral Cancer, 4th symp., St. Francis
Hospital, Poughkeepsie, N.Y. (M. A. En-
gelman, 1 E. Academy St., Wappingers
Falls)

30-1. Magnetohydrodynamics, 7th
symp., Princeton, N.J. (R. G. Jahn, Gug-
genheim Laboratories, Forrestal Research
Center, Princeton, N.J. 08540)

31-2. Michigan Acad. of Science, Arts,
and Letters, Wayne State Univ., Detroit.
(E. A. Wunsch, Dept. of English, Univ. of
Michigan, Ann Arbor)

April

1-2. Alabama Acad. of Science, Birm-
ingham-Southern College, Birmingham.
(W. B. DeVall, Dept. of Forestry, Auburn
Univ., Auburn, Ala.)

1-2. Arkansas Acad. of Science, Little
Rock. (G. E. Templeton, Univ. of Arkan-
sas, Fayetteville)
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