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Two New Beckman Ultracentrifuges

The Model L2-88—a powerful new preparative
ultracentrifuge that will reduce separation times and
improve resolution, and may bring some unexpected
particles within the realm of routine investigation. The
power of the L2-65 lies in its 65,000 rpm drive; two rotors
are already available to take advantage of that speed, to
generate forces in excess
of 400,000 g. More
rotors are on their way.
In addition, the L.2-65
will accept all Beckman
Model L and L2-50 rotors
for an unprecedented
variety of speeds, forces,
and capacities to suit
an unpredictable range of applications. Standard features
of the L2-65 include exacting temperature and speed
controls, automatic temperature readout from the rotor
itself, a diffusion pump to increase rotor chamber vacuum
to 1 micron or below.

The Model LL4—a new concept in ultracentrifuges
that permits introduction of sample solution and recovery
of fractions during rotation, providing separations at
90,000 g in greater quantity than ever before. The 14 is
actually three instruments in one. Its extra-deep rotor
chamber accommodates a large-scale density gradient
Zonal Rotor that holds 1725 ml, and a Continuous Flow
Rotor that accepts sample solution at a rate of approximately
two liters per hour. The large-scale Zonal and Continuous
Flow capabilities will be particularly valuable in
studies of the distribufion of particulates and in
the production of vaccines, proteins, ribosomes,
etc. And with its 65,000 rpm drive, the L4 can
also utilize most Beckman Model L, 1.2-50, and
L2-65 rotors. Other features—a removable
control panel for remote use and solid-state
speed control circuitry. For complete details on
both these exciting new instruments—from the
Company that knows ultracentrifugation
best—write for Data File L24-5.
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Analog
Simulation
in Scientific
Education

Write for your free copy of this vital report

Important new information on the varied uses of
"analog computation in scientific education is now
available to all faculty members. This report tells
why and how over 500 educational institutions are
successfully employing analog computers in educa-
tion and research programs.

Included in the report is a section describing actual
applications in engineering and science depart-
ments, with comments by leading educators, de-
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scriptive notes on analog computer fundamentals
and informative literature on the characteristics of
computers particularly applicable to research, class-
room instruction, and student laboratory use. Write
for your free copy of this report today.

°
I D
EAI ELECTRONIC ASSOCIATES, INC., West Long Branch, New Jersey

819



12 November 1965

Vol. 150, No. 3698

LETTERS Reprints: Return Envelopes: K. O. May; D. C. Hodge; Utah Schools: A. Thorne;
Cybernetics: The Word: P. D. Bardis; Readers, Foreign and Domestic:
R. K. Chipman, V. Weaver; J. Helwig, Jr. . ... .. . . . . . . . . . . . .. . . . .. ... ...

EDITORIAL  Continuing Education . ... ... ... . ... . .. .. . .. . .

ARTICLES The Later Pleistocene Cultures of Africa: J. D. Clark ... . ... .. ... ... ... .......
Universities and Federal Science Policies: D. F. Hornig .. ... ... ... .. .....cco....
Biological Feedback Control at the Molecular Level: D. E. Atkinson ..............

Biochemical Genetics and Man: Accomplishments and Problems: H. E. Sutton ......

NEWS AND cOMMENT Oak Ridge: 20 Years After——North Carolina: Drive for New Industry—
Cambridge Explosion—-Still Under Study......... ... ... ... ... ... ... ....

BOOK REVIEWS The Kennedy Assassination and the American Public: Communication in Crisis,
reviewed by H. Orlans; other reviews by K. L. Chambers, M. Kranzberg,
V. Turner, J. B. Grtﬁ‘in, W. Davenpmt L. G. Jacchia, E. O. Wilson,
J. W. Aldrich, S. J. Klebanoff ... .. . .. . .

REPORTS Mazama and Glacier Peak Pumice Glass: Uniformity of Refractive Index after
Weathering: V. C. Steen and R. Fryxell ... .. ... .. ... ... . ..............

Prehistoric Maize in Southeastern Virginia: D. R. Whitehead ... ... ..............

Andromeda Galaxy: Extension of the 610.5-Megacycle-per-Second Map:
J. R. Dickel, J. M. MacLeod, G. W. Swenson, Jr. ....... ... ... ... ... . ...

Autocatalytic Synthesis of a Viral RNA in vitro: I. Haruna and S. Spiegelman ... ...
Potassium, Rubidium, Strontium, Thorium, Uranium, and the Ratio of Strontium-87

to Strontium-86 in Oceanic Tholeutlc Basalt: M. Tatsumoto, C. E. Hedge,
A, E. 0 Engel .. e

Thunderstorm Electrification and Raindrop Collisions and Disjection in an
Electric Field: R. Gunn ... ... . .. .

827

831

833

847

851

858

863

872

878

881

883

884

886

888



ASSOCIATION AFFAIRS

MEETINGS

DEPARTMENTS

Differentiation of Tobacco Plants from Single, Isolated Cells in Microcultures:

V. Vasil and A. C. Hildebrandt ... ... . ... .. .. . . .. .. . . . . .. . ... . ... ..... 889
Pituitary Gland: Enzymic Formation of Methanol from S-Adenosylmethionine:

J. Axelrod and J. Daly . ... .. . e 892
Bone: Formation by Autoinduction: M. R. Urist .. .. ........ ... .. .. .. ......... 893
Electrophysiological Studies of Chilean Squid Axons under Internal Perfusion

with Sodium-Rich Media: I. Tasaki, M. Luxoro, A. Ruarte .. ... ... .. .. ...... 899
Effect of Gamma Radiation on Dietary and Hormonal Induction of Enzymes

in Rat Liver: H. C. Pitot et al. ... . .. .. ... 901
Evolution of Fitness in Experimental Populations of Drosophila serrata: F. J. Ayala. .. 903
Collagen Defect Induced by Penicillamine: M. E. Nimni and L. A. Bavetta ... ... .., 205
Antibody-Complement Complexes: W. F. Willoughby and M. M. Mayer ....... ... 9207
Permeability of a Nuclear Membrane: Changes during Normal Development and

Changes Induced by Growth Hormone: S. /to and W. R. Loewenstein ... ... ... 209
Electronic Separation of Biological Cells by Volume: M. J. Fulwyler ..........., 210
Elevation in Brain Temperature during Paradoxical Sleep: H. Kawamura and

C. H. Sawyer .. .. . e . o12
Prolonged Excitation in the Visual Cortex of the Cat: C. R. Evans and

A. D. J. Robertson .. ... . 213
Marmosets (Hapalidae): Breeding Seasons, Twinning, and Sex of Offspring:

J. K. Hampton, Jr., and S. H. Hampton .. ... .. ... ....... .. o15
Comments on Reports: The Cosmical Constant: G. C. McVittie; Reconstruction

of Protein and Nucleic Acid Sequences: Alanine Transfer Ribonucleic

Acid: M. B. Shapiro et al.; R. W. Holley; Adenovirus “Helpers”: R. Haselkorn . . o18
Are We Finding a Way To Study the Action of the Mind? ... .. .. .. ... ... .. .. .. 922
Winter Gordon Research Conferences: W. G. Parks; Rock-Forming Silicates:

T. Zoltai; Calorimetry: R. Huligren; Forthcoming Events ... .. .. .. . . ... ... o5
New Products . ....... .. .. . 935

COVER

Western American long-tongued flies.
These medium-sized flies hover before
flowers, stand still in the air, or dart
swiftly from spot to spot. Their mouth
parts, often very long and slender, are
well adapted for securing nectar and
pollen. See review of Flower Pollina-
tion in the Phlox Family, page 872.
[Charles Papp, Riverside, California}



Report from

BELL

LABORATORIES

New circuits for communications

The success of a modern large-scale communications system depends importantly on the circuits of which it is built. For this reason
Bell Telephone Laboratories places great emphasis on exploring new approaches to high-performance, ecoanomical circuit design.
The circuits illustrated below are but a few examples of recent Bell Laboratories
developments that are helping to advance the techniques of communications.

Circuit for mounting inside telephone hand-
set for use by people with impaired hearing.
Circuit includes one PNP transistor, pro-
vides up to 25 db gain, and has negative
feedback for stability and to compensate
for variations in component characteristics.
Power is derived by taking a small part of
direct current supplied to the telephone
transmitter. Circuit board is flexible to per-
mit part of conducting path to be bent and
entire unit to fit snugly in narrow handset.

High-speed integrated logic package con-
sists of 3 separate flip-flop circuits assem-
bled together on a single header. On the
11-lead ceramic header, all circuit inter-
connections are made using gold thermo-
compression bond wires. This device con-
tains 6 transistors (2 are required for each
fliip-flop) and 12 resistors. The individual
flip-flops perform their switching functions
with typical operating times of approxi-
mately 6 nanoseconds.
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Parametric amplifier used in new micro-
wave radio system will provide low-noise
amplification to a radio frequency signal
which is frequency-modulated by 1200 tele-
phone conversations. It is a reflection type
parametric amplifier operating in the 4-giga-
cycle range, providing approximately 13 db
of gain using a varactor diode pumped at
approximately 12 gigacycles. Its very low
noise figure, typically 3.5 db, permits in-
creased systems capabilities which are used
to increase the number of telephone chan-
nels per radio channel.

Integrated balanced microwave amplifier
makes use of high-frequency germanium
transistors for precise wideband applica-
tions. Each stage of amplifier (one stage
shown) consists of a pair of electrically
similar transistors whose inputs and out-
puts are combined by 3-db couplers. This
arrangement eliminates tuning adjustments
and provides excellent gain flatness and
impedance matching. Multistage amplifiers
of this type have been designed to operate
with bandwidths of 1000 mc in the 0.5- to
3-gigacycle range, with noise figures of
about 6 db.

Bell Telephone Lahoratories (&

m

S——

Research and Development Unit of the Bell System v

Compressor circuit used in several tele-
phone carrier systems raises volume of soft
voice sounds and lowers volume of loud
voice sounds. This new circuit effects a
2-to-1 reduction in dynamic range of a tele-
phone signal, which is then transmitted with
animproved signal-to-noise ratio. Nearly per-
fect compression is achieved over greater
than the normal voice range, as a result
of circuitry that varies the impedance of
two precise silicon diodes. A 3-stage feed-
back transistor amplifier maintains desired
stability and provides the required trans-
mission characteristics.

- b i

ceeease, e oo et

Thin-film decoder for high-speed pulise
code modulation systems converts binary
pulse sequences into analog signals. Circuit
consists of precision resistor network and
multiply-encapsulated control diodes. Pre-
cision resistors (pointer) generate reference
currents that are switched into resistive
ladder network (I-shaped elements at bot-
tom of unit). Output voltage is proportional
to binary code applied to diodes. Precision
sufficient for decoding 9-digit binary codes
is obtained, at code rates up to 12 mc
(108 mb/s pulse rates).
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INTRODUCING

a new free-flowing
preparative electrophoresis system for the
separation of cells and cell organelles

The Model FF-2 Continuous Flow Electropho-
retic Separator establishes carrier-free electro-
phoresis in a free-flowing buffer medium as an
important new method of cell fractionation, to
supplement distribution methods and ultracen-
trifugation. No conventional carrier materials
are used because the separation takes place in
the buffer stream itself.

Although the theory of using electrophoresis to
separate coarse dispersed particles has been
known for some time, electromechanical diffi-
culties have prevented its successful applica-
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ﬂ Lymphoc.

@ l’” Granuloc.
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J Cell Fragments

in suspension—no paper, no starch, no glass beads

tion. These problems have now been solved
through the unique design features of this new
instrument.

An improved version of the standard Model FF-1
(for low-molecular weight samples) is also avail-
able. This instrument has already been used
successfully for the separation of amino acids,
dyes, enzymes, hormones, inorganic ions, nu-
cleic acids, peptides, phage, polysaccharides,
proteins, viruses, vitamins, and other biolog-
ically interesting compounds. Documentation
can be supplied on request.

2w 4 f de 03 16 18 20 21 2¢ 26 28 30 31 3% 36 3% bo y2 we %é vs tubes

Curve: Separation of Human Blood Cells; Tris-Citrate-Glucose-buffer; pH 6.9; 2450 volts, 160 mA.

For complete current descriptive literature on both models, write to:

BRINKMA
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CANTIAGUE ROAD, WESTBURY, N.Y. 11590

N
NTS

CHICAGO » ST, LOUIS » HOUSTON = CLEVELAND » WASHINGTON, D. C. ®* SAN FRANCISCO
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Basic Research at Honeywell

Research Center
Hopkins, Minnesota

An Investigation of the Sense of Smell Through
Examination of Individual Olfactory Cells

The olfactory cell can detect odors of a very few
molecules per sensing cell. New studies of olfactory
tissue and of individual cells hopefully will lead to an
understanding of the transducer mechanism used by
this highly specific chemical sensor.

New advances in the field of instrumen-
tation and control will come from the de-
velopment of new, accurate sensors. It is
interesting to note that after hundreds of
years of invention and development, na-
ture’s sensors still outperform machines by
a wide degree in several senses such as
smelling, tasting and color perception.

This has led scientists into the field of
bionics on the assumption that if they could
understand how animal biosensors work
they might simulate the mechanism.

One badly needed sensor that has defied
invention is an adequate odor detector. For
over 100 years scientists have been trying
to determine the mechanism behind the in-
credibly sensitive sense of smell in animals.

Several theories have been proposed but
none have prevailed. One theory suggests
that the hairs on the olfactory cell sense the
vibrations of the molecules of the odori-
ferous gas. Another suggests that there is a
chemical reaction between the hairs and
the gas. A third theory suggests that the
seven or eight basic odors each have a dis-
tinctive molecular structure, with each
structure fitting an appropriate receptor site
on the hairs of the olfactory cell.

The olfactory bipolar sensing cell and its
supporting sustentacular cells have been
described in various ways. However, the
mechanism whereby a gas molecule triggers
a signal which passes through the mem-
brane and is then converted to electrical
energy is still completely unknown.

Honeywell scientists in probing for the
answer to this have chosen to visually and
cytochemically examine the individual cell
itself while carrying on biochemical analy-
ses of the cellular contents at the same time.

For their observations, they have chosen
the cells of the rabbit.

Individual cells are separated by two
methods. In the first, a gentle mechanical
action is used and the suspended cells settle
out on specially treated slides or are placed
in a Rose Chamber for isolation in tissue
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culture. In the second method, a one milli-
meter square of olfactory tissue is explanted
directly from the animal to the Rose Cham-
ber, where some of the cells migrate and
separate. Thus the cells are never touched
and are presumed to be undamaged. Such
cells can be exposed to various odors and
compared visually with control cells.

In their studies, Honeywell scientists
have maintained these single cells for weeks
at a time.

Prior to electron microscopy, the indi-
vidual cells are imbedded in an epoxy resin
block for sectioning. Using an ultramicro-
tome, sections of 500 angstrom thickness
are prepared for study with the electron
microscope. Sections of 1 micron thickness
are also prepared for correlated light mi-

Croscopy.

o

FIGURE 1. (X12,500)
Olfactory vesicle and hairs

From their observations Honeywell
scientists theorize that the olfactory hair
senses the odor in some unknown fashion
and the hair or the olfactory vesicle (see
Figure 1) is the probable site of a trans-
ducer process that initiates the impulse
carried directly to the olfactory bulb of the
brain via the olfactory rod, cell body and
nerve fiber.

The bipolar cell presents a picture of a
highly specialized cell characterized by a

small amount of cytoplasm in contrast to
the supporting cell.

The electron micrographs are revealing
concentrated areas of particular intracellu-
lar structures such as mitochondria and
endoplasmic reticula in certain locations in
the cell body. The arrangement pattern and
structural relationship of the sensing cells
to the supporting cells are also being re-
vealed.

It would seem that to understand the
unique mechanism involved the most prom-
ising parts for further study would be the
hairs themselves and the olfactory vesicle.

The scientists, therefore, are first concen-
trating their work on the olfactory hairs to
determine the exact nature of the outer
membrane of the hair and the exact struc-
ture of the hair, seeking highly biologically
active areas.

The scientists
have observed that
in the rabbit there
is an average of 6
to 12 olfactory hairs
per cell. The olfac-
tory hairs show a
structure similar to
that of cilia found
on other types of
cells throughout the
animal kingdom displaying the conven-
tional 9-plus-2 pattern of fibers at their
proximal ends. (see Figure 2)

They also display an intricate pattern
of fibrous connections between the central
and outer fibers and the outer membrane.

Obviously much further investigation is
needed but hopefully a more complete un-
derstanding will lead to new concepts for
electronic sensing applicable to detecting
and identifying odors in many problem
areas including air pollution control, en-
gine performance analysis and military de-
tection procedures.

If you are engaged in biological research
of olfaction and wish to know more of
Honeywell’s activities in this area, you are
invited to write Dr. Herbert Heist, Honey-
well Research Center, Hopkins, Minnesota.
If you are interested in a career at Honey-
well and hold an advanced degree
write to Dr. John Dempsey, Direc-

tor of Research at this same address.

FIG. 2 (X90,000)
Cross section
olfactory hair

Honeywell
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Coulometer,

" chronopotentiometer, Polarographic Analyzer,

pH Recorder,

the new Electroscan™30

The etceteras are up to you. We found a dozen names
for the new Electroscan 30, but we're sure there are more.
In fact, we think the Electroscan 30 is a complete electro-
chemical laboratory.

It's been evaluated for coulometric titrations, chronopo-
tentiometry, three-electrode polarography, cyclic voltam-
metry, rapid scan voltammetry, electrodeposition, chrono-
amperometry, stripping analysis, pH and ORP measurements.
What else it will do is up to you, your problems, and your
imagination.

The standard Electroscan 30 features a controlled DC
current power supply, a high-speed, high-impedance, 10-inch
recorder, and o wide variety of electrodes and sensors. It
is also available with a built-in potentiostat accessory which
converts the controlled current supply into a controlled
M

voltage supply. And it's backed by Beckman's 30 years
experience as the leader in electrochemical measurement.

If you've had to build your own electrochemical instru-
ments, or if you've never taken advantage of the techniques
of electroanalysis, find out what the Electroscan 30 can do
for you. For details and specifications, and a copy of the
informative new electrochemical primer, contact your Beck-
man Sales Engineer or write for Data File LES-165.

Then tell us about your etceteras.
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Hitachi Model HU-11B Electron Microscope

has the widest range of accessories available,

including the unique Image Intensifier
attachment shown here.

THE HITACHI HU-11B

Many electron microscopists know this
remarkable instrument as the highest-reso-
lution electron microscope in the world.
Most recently it broke its previous records
by resolving the 1.81 angstrom lattice
planes of copper. But the HU-11B has dem.
onstrated something else in the more than
50 laboratories in which it is now installed.
It is very easy to operate.

Under the low level lighting conditions
of the EM room its large and precise con-
trols allow positive and rapid alignment

and focusing. {Hitachi engineers avoid
wrench holes and hidden panel adjust-
ments.) All critical lens pairs are perma-
nently pre-aligned at the factory, reducing
the column to a simple three element sys-
tem: double condenser, objective/interme-
diate, and projection. Specimens are kept
contamination-free by a unique system that
isolates the large specimen chamber, yet
they can be changed rapidly without
breaking vacuum or turning off the ac-
celerating voltage or filament. One micros-

copist recently took 168 pictures of 20
specimens in four hours at various mag-
nifications. Any research laboratory that
needs to do high-quality work on a large
scale is better off with the HU-11B. For
complete information on the HU-11B or
other Hitachi electron microscopes write
to: Perkin-Elmer Corporation, Distributor
Products Department, 723 Main Avenuve,
Norwalk, Connecticut.

PERKIN-ELMER




This is two
electrodes

It's a Beckman
Combination
Electrode with
both the pH
electrode and its

reference junction In the
inasingle sha’t. gpace of
It simplifies pH one

determinations in

test tubes and narrow-necked
flasks. You can work with samples
as small as 0.1 ml. Beckman
stocks eight different Combination
Electrodes. Others can be
designed for unusual needs.

Now you can get Combination
Electrodes in the Twin Pack. Ask
your Beckman Sales Engineer
about this new, convenient way
to buy electrodes. Call him, or
write for the Electrode Catalog.
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will speak to you about a greater art,
that of cybernetics, which saves, not
only souls, but also bodies and pos-
sessions, from the greatest dangers.” In
the Statesman (299b-c), the Stranger
suggests to the Younger Socrates that
a law be passed to prevent people from
“persuading other younger men to es-
say cybernetics and medicine not ac-
cording to the laws.” And in the
Cleitophon (408b), we find “the cyber-
netics of men, as you, Socrates, often
call politics.”

Many centuries later, the French
mathematician and physicist André
Marie Ampére (1775-1836) employed
the word “cybernetics” in his great
Essai sur la philosophie des sciences
(1834). By this, of course, Ampére
meant only the “means of governing”
people, not Wiener’s important new
science.

PaNos D. Barbis
Social Science, University of Toledo,
Toledo, Ohio

Readers, Foreign and Domestic

In his letter about the readership of
Contributions to Geology (“Who reads
the journals?”, 17 Sept., p. 1325),
R. B. Parker reports that “apparently
our foreign readers outnumber the
domestic ones by a very large factor,”
basing that conclusion on the fact that
“we see references [to the journal] in
many foreign journals, and reprint re-
quests from abroad are numerous.”
He goes on to say, “The fact that
many such requests and references are
from respected and influential scien-
tists reflects discredit upon American
scientists,” and he suggests that Amer-
ican scientists should “spend more time
reading and less writing.” '

One is tempted to ask: How many
journals has Parker canvassed in a
search for references to Contributions
to Geology? And in comparing reprint
requests, has he taken into account that
many American scientists mail reprints
routinely to their colleagues without
waiting for requests?

Having been associated with a per-
haps similar  publication (ZTulane
Studies in Zoology), 1 am aware of
the tremendous response by institutions
in foreign countries to an offer to
exchange journals. American journals
do not, to my knowledge, make a
practice of exchanging. Thus an equally
plausible explanation of the large num-

ber of foreign reprint requests may
be that the distribution system favors
them.

I object to the castigation of the
reading habits of “American scientists”
(presumably of all disciplines) on the
basis of an unsubstantiated opinion
concerning the reading of one journal
primarily of interest to scientists in a
single discipline. There may be some
truth to Parker’s accusation, but it is
not supported by the statements in his
letter.

RoBErRT K. CHIPMAN
University of Vermont, Burlington

Parker concludes from the active
foreign readership of Contributions to
Geology that “our colleagues in Europe
and Asia are apparently vastly better
informed than we are.” I should like
to suggest that exactly the reverse may
be indicated. For most scientists seri-
ous reading represents an acknowledge-
ment of the need to be informed. Those
scientists who are geographically far-
thest removed from personal contacts
with fellow specialists are quite likely
to feel the greatest need for journals.
It does not necessarily follow that they
will become the best informed. Per-
sonal observation leads me to the op-
posite conclusion—that the man who
is best informed relies least upon the
journals for enlightenment. He is
served by a number of other commun-
ication channels—personal contacts,
conferences, correspondence, preprints
—most of them considerably faster
and more efficient. There may even
be a continuous negative correlation
across the spectrum of informedness,
leading finally to the nervous neophyte
who reads all the journals for fear of
missing something.

VANCE WEAVER
2465 Broadway, New York 10025

. . . I should like to ask Parker why
he felt it necessary to start yet another
journal. I submit that American sci-
entists do read worth-while journals,
but that most of them, like me, have
more and more difficulty reading
through more and more publications
to separate the mass of trivia from
the relatively few significant contribu-
tions to scientific knowledge.

JoHN HELWIG, JR.
Cardiovascular Section,
Germantown Hospital,
Philadelphia, Pennsylvania 19144
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The question is:

F'TRON 1024 COompPuTER
SIGNAL DIG|TIZING FUNCTIONS

LATENCY HisTocrRAM

NUmGER |

What can’t you do with Enhancetron?

To start with, Enhancetron 1024 is a signal averaging
computer that extracts weak signals from backgrounds
of non-filterable, random electrical noise through a
unique digitizing process. You can also use Enhance-
tron for multi-scaling. Example: time histograms in
which a pulse triggers Enhancetron’s sweep, and sub-
sequent events are recorded as a function of time. Or,
if you're interested in the interval between random
events, Enhancetron will also produce time interval
histograms. Versatility like this makes Enhancetron
ideal for applications in the biomedical and physical
sciences. Economical, too—it’s the lowest-cost digital
averaging computer available. More facts? Just mail
the coupon.

NUCLEAR DATA INC

120 West Golf Road, Palatine, lllinois 60067
12 NOVEMBER 1965
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Nuclear Data Inc, 120 West Golf Road, Palatine, lilinois 60067

Tell me more about Enhancetron 1024. Please send the
16-page Engineering Bulletin1024. I'm especially interested in:

O Signal Averaging 0 Multi-Scaling
[0 Time Histograms {3 Interval Histograms

{OJ (Other)

Name.

Company.

Address

City. State. Zip Code.




MODEL MS5SP
MINI-POLYGRAPH

® Fully modular
® 2 to 5 channels
® Rectilinear recording

® S/multaneous 8" servo and
other records on one graph

® Compact versaltility—up to
4 chopper, ECG, or EEG
channels in any assortment
—up to 2 servos...for a
total of 5 channels

:-Eaiehrychannel;a cemplete se!f-contamed mter- e Rectihnear recordmg —_ snnp}e and rehable !
chmgeable unit g linkage with only two movmg parts |
e Transducers plug in directly — no e_xtra power

. ® One or two servos may be used, writing the full supply or pre-amplifiers needed

width of 8” chart. Sensitivity up to 6 millivolts

o  full scale, traverse time approximately 1 second ® Ease of record analysis — the servo record is
: : on the same chart as other records (EEG, ECG, |

@ Chopper amplifiers, for pressure or force with a pressure, etc.) — all on 8”-wide fan-folded
Statham transducer, or for temperature witha  paper with millimeter square marking
thermistor bridge. Include Zener diode regu- e Anti-clogging inking system ’
lated ;)owelzsup pI{r for bridge. May also be used ® Instantaneous speed change w;lthout gear
as stable high gain DC amplifiers shifting — 6 speeds

® Time and event markers included ® Rugged and sturdy construction

MODEL M8PM FULLY MODULAR 8-CHANNEL MACRO-POLYGRAPH AVAILABLE

GILSON MEDICAL ELECTRONICS

MIDDLETON, WISCONSIN
On Madison’s West Beltline Hishwav
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AMERICAN ASSOCIATION FOR
THE ADVANCEMENT OF SCIENCE

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

Continuing Education

One consequence of the large-scale activity in research is the ob-
solescence, at least to some degree, of all scientists, engineers, and
physicians. The problem is not new, but the rate of obsolescence has
increased, while the traditional means of meeting it have become less
effective. Earlier, the dedicated individual could keep his knowledge
current by devoting a reasonable fraction of his time to books, jour-
nals, and meetings. Today, there are so many meetings and so many
publications that such an individual can attend to only a small part
of what may be relevant to his interests. We cannot be sure that we
are producing knowledge at a highly accelerated rate, but we can be
certain that the number of pages devoted to presenting it has increased
drastically. Commercial publishers find that technical books on al-
most any subject sell well enough to justify publication. The publish-
or-perish doctrine has had its inevitable consequence. New journals
proliferate while old ones get thicker. There is increasingly wide
distribution of unevaluated material. The bottleneck in utilization
of knowledge is not a shortage of publications or inadequate informa-
tion retrieval. The lag occurs in the step between the pile of books
on a man’s desk and the transfer of that information to his mind. We
need to devote much more energy to determining what is significant
and then conveying it in concentrated form.

One method of instilling the essence of new knowledge is through
short, intensive refresher courses. In this area the continuing education
program of the American Medical Association is outstanding. About
1500 courses are offered annually by some 400 sponsoring organiza-
tions, and about 100,000 physician-students are enrolled. Most of
these courses last from one day to several days. Some last longer.

Scientists and engineers have been less vigorous in meeting the
challenge of obsolescence. A promising exception is a new activity
sponsored by the American Chemical Society. The program was
initiated at the society’s national meeting in Detroit in April 1965. Two-
day sessions on mass spectrometry and photochemistry were held
ahead of the meeting. A 3-day course on radiochemistry was given
at the conclusion of the meeting. The courses were developed for the
graduate chemist who completed formal training some years ago
and has recently found that entirely new disciplines have become im-
portant to his research work. The courses met with an enthusiastic
response, as measured by enrollment and by answers to questionnaires
circulated afterward. As a result, five courses were given in con-
junction with the national meeting held in Atlantic City in September
1965. A further ACS educational program is now in progress. Two
traveling short courses will be offered, in a total of nine cities. These
are encouraging beginnings which should stimulate similar activity
on the part of other societies.

The problem of continuing education is bigger than that of main-
taining competence in a professional specialty. Men must also pre-
pare for broader responsibilities. Some must develop new specialties
to replace those no longer in demand. These activities require more
resources than the average individual commands. Professional socie-
ties can be helpful, but universities, business, and government organi-
zations must share the load.—PHILIP H. ABELSON



TRI-CARB® Liquid Scintillation Spectrometers
available now... in three different price ranges

New, Low Price Systems, starting
about $5,000

® Room Temperature

® One and Two Channel
Spectrometers

® Semi-Automatic and Automatic
® 100 Sample Capacity

Most Widely Used Systems in the
World Today

® Controlled Temperature
® Three Channel Spectrometers
® 200 Sample Capacity

® Automatic External
Standardization

® Typewritten Data Sheets

4000 SERIES

Finest Large Capacity or Multiple-
User Systems

® 15 Color-Coded Sample Trays
® 360 Sample Capacity
® True Electronic Computation

All Three Series of Tri-Carb Spectrometers Are Now In Volume Production
and Available for Prompt Delivery. Ask your Packard Sales Engineer for
complete details or write to Packard Instrument Company, Inc., 2200
Warrenville Road, Downers Grove, lllinois 60515.

2000-3000-4000 SERIES
TRI-CARB SPECTROMETERS

Meet All Liquid Scintillation Counting Requirements

Paclksard

832 SCIENCE, VOL. 150



When
little
things
mean
a lot

scientific
products
GENERAL OFFICES:

1210 LEON PLACE
EVANSTON, ILLINOIS
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Because they mean a lot to you, they mean a lot to us. That's why
S/P maintains 16 distribution centers, offers more than 30,000
items. For example—compact TekTrol Outlet Boxes with six out-
lets. They provide an orderly system if you're a victim of inade-
quate laboratory outlets. They can mean a lot in your laboratory.

No. E2500X—S/P TekTrol, with 6 universal outlets individually
fused, 30 amp rating, 115 volts A.C. Each.........00... $27.50

No. E2501X—S/P TekTro! Jr., similar to E2500X but with one master
15 amp fuse. Each

.............................. $17.50
Order today—satisfaction guaranteed.
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5 Daj'ac LABORATGRES |

The Borden Chemical Company
5000 Langdon Street + Box 9522
Philadelphia 24, Pa.
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NEW
RUSSIAN ATLAS

Imported from U.S.S.R.

FIZICO-
GEOGRAPHICHE-
SKIl ATLAS MIRA

This Atlas consists of 3 sections:
1. Maps of the World
2. Maps of the Continents
3. Maps of the U.S.S.R.

Each section contains information on
orography, geology, tectonics, minerals,
quarternary sedimentation, physiography,
climate, soil, flora and fauna, and physio-
geographic regions. Also included is de-
scriptive text in Russian. There are 241
maps. Map scales vary from 1/15 000 000
to 1/150 000 000. Size 32 x 50 cm.
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LATEST SCIENTIFIC
INFORMATION FROM U.S.S.R.

Write for complete 1966 catalog. Lists
Russian scientific magazines, journals and
periodicals in your field.

FOUR CONTINENT BOOK CORP.

Dept. 624, 156 FIFTH AVE, N.Y., N.Y. 10010

2-3. Bone Marrow, conf., San Francisco,
Calif. (L. J. Cole, Experimental Pathology
Branch, U.S. Naval Radiological Defense
Laboratory, Hunter Point, San Francisco
94135)

2-3. Society of Plastics Engineers, re-
gional technical conf., Newark, N.J. (SPE,
65 Prospect St., Stamford, Conn. 06902)

3-5. Leptospiras, intern. colloquium,
Antwerp, Belgium. (A. Grare, Inst. de
Médicine, Tropicale Prince-Leopold, Ant-
werp)

3-5. Academy of Psychoanalysis, mid-
winter meeting, New York, N.Y. (H.
Davidman, 125 E. 65 St., New York
10021)

3-5. American Psychoanalytic Assoc.,
fall meeting, New York, N.Y. (APA, 1
E. 57 St.,, New York 10022)

3-4. Macromolecular Metabolism,
symp., New York, N.Y. (New York Heart
Assoc., 10 Columbus Circle, New York
10019)

5. American Acad. of Dental Medicine,
mid-winter annual meeting, New York,
N.Y. (S. Conrad, 133-28 228th St., Laurel-
ton, N.Y. 11413)

5-9. American Inst. of Chemical Engi-
neers, Philadelphia, Pa. (AICE, 345 E.
47 St., New York 10017)

5-11. American Rheumatism Assoc.,
congr., Mar del Plata, Argentina. (G.
Speyer, 10 Columbus Circle, New York)

6. Food Law Inst. and Food and Drug
Administration, joint educational conf.,
Washington, D.C. (FDA, Washington,
D.C)

6-7. Medical and Social Aspects of
Migration, Ciba Foundation guest symp.,
London, England. (Ciba, 41 Portland PI.,
London, W.1)

6-8. Transmission of Viruses by the
Water Route, symp., Cincinnati, Ohio.

(G. Berg, U.S. Public Health Service,
4676 Columbia Parkway, Cincinnati
45226)

6-10. Space Communication, Paris,
France. (UNESCO, Pl. de Fontenoy, Paris
79

6-10. Practices in the Treatment of Low
and Intermediate Level Radioactive
Wastes, symp., Vienna, Austria. (Intern.
Atomic Energy Agency, Kirtner Ring 11,
Vienna 1)

6-10. Structure and Function of the
Nucleolus, symp., Montevideo, Uruguay.
(F. A. Saez, Instituto de Investigaciones
de Ciencias Bioldgicas, avda. Italia 3318,
Montevideo)

6-12. Hydraulics and Fluid Mechanics,
2nd Australasian conf.,, Auckland, New
Zealand. (A. J. Raudkivi, Univ. of Auck-
land, School of Engineering, Ardmore Col-
lege Post Office, Auckland)

7-10. American Soc. of Agricultural
Engineers, winter meeting, Chicago, Il
(J. L. Butt, P.O. Box 229, St. Joseph,
Mich.)

8-10. Coccidioidomycosis, 2nd natl.
symp., Phoenix, Ariz. (Arizona Tubercu-
losis and Health Assoc., 733 W. McDowell
Rd., Phoenix 85007)

8-10. Changing Concepts of Human
Habitation, symp., Roorkee, India. (D.
Mohan, Central Building Research Inst.,
Roorkee)

8-10. New Concepts in Gynecological
Oncology, symp., Hahnemann Medical
College and Hospital, Philadelphia, Pa.
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(Miss S. Rosen, Hahnemann Medical Col-
lege and Hospital, 230 N. Broad St., Phila-
delphia 19102)

8-15. American Acad. of Optometry,
Chicago, Ill. (C. C. Koch, 1506 Foshay
Tower, Minneapolis, Minn.)

9-10. Ciba Foundation guest meeting
European Pancreatic Club. London, Eng-
land. (H. T. Howat, 41 Portland Pl.,, Lon-
don, W.1)

12-14. Lymphatic System, intern. conf.,
New Orleans, La. (H. S. Mayerson, Dept.
of Physiology, School of Medicine, Tulane
Univ., New Orleans 70112)

13-15. Aerothermochemistry of Turbu-
lent Flows, conf., American Inst. of Aero-
nautics and Astronautics, San Diego, Calif.
(H. Yoshihara, Space Sciences Laboratory,
Mail Zone, 596-00, General Dynamics/
Astronautics, Kearny Villa Rd., San Diego)

13-15. European Biological Editors,
Paris, France. (D. S. Ferner, Dept. of
Biology, Univ. of Washington, Seattle)

13-15. Radiological Protection in the
Industrial Use of Radioisotopes, intern.
conf., Paris, France. (J Pradel, 66 rue Au-
gustin Dumont, Malakoff, Seine, France)

13-18. Engineering and Technological
Sciences, conf., Bangkok, Thailand. (P.
Purachatra, Assoc. of Southeast Asian
Insts. of Higher Learning, Chulalongkorn
Univ.,, Race Course Rd., Bangkok)

15-18. Microbiology, 1st Central Amer-
ican congr., Univ. of Costa Rica, San José.
(F. Montero-Gei, School of Microbiology,
Univ. of Costa Rica, Apartado 2157, San
José)

19-21. Middle East Neurological Soc.,
Jerusalem, Jordan. (F. S. Haddad, Orient
Hospital, Beirut, Lebanon)

19-23. Indian Statistical Inst., Malles-
waram, Bangalore. (S. R. Ranganathan,
Indian Statistical Inst., Documentation Re-
search and Training Centre, 112 Cross
Rd. 11, Malleswaram)

20-21. Nuclear Medicine, 2nd natl.
congr., Tel Aviv, Israel. (P. Czerniak,
Israel Atomic Commission, Soreq Nuclear
Research Center, Doar Yavne)

20-22. British Biophysical Soc., 20th
winter meeting, London, England. (R. E.
Burge, Physics Dept.,, Queen Elizabeth
College, Campden Hill Rd., London W.8)

20-22. American Physical Soc.. Los
Angeles, Calif. (W. Whaling, California
Inst. of Technology, Pasadena 91109)

26-31. American Assoc. for the Ad-
vancement of Science, annual, Berkeley,
Calif. (R. L. Taylor, AAAS, 1515 Massa-
chusetts Ave., NW, Washington, D.C.)

In addition to the 20 sections of the
Association and five AAAS committees,
the following organizations have arranged
sessions at AAAS annual meeting 26-31
December in Berkeley:

Mathematics

American Mathematical Soc. (R. S.
Pierce, Univ. of Washington, Seattle)

Association for Computing Machinery.
(H. D. Huskey, Univ. of California,
Berkeley)

National Council of Teachers of
Mathematics. (J. D. Gates, 1201 16 St.,
NW, Washington, D.C.)

Society for Industrial and Applied Math-
ematics (J. H. Griesmer, IBM, Yorktown
Heights, N.Y.)
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Here's a Tekfronix oscilloscope
featuring operational simplicity
and versatility throughanew series
of plug-in units. Presently,you can
select from 17 amplifier units and 7
time-base units. Plug-in units offer
capabilities from 100 uV/cm sen-
sitivity (3A3) and 10 MHz pass-
band (3A1, 3A6), to 0.5 usec/cm
sweep rate (3B1, 3B3) and sweep-
delay applications (3B1, 3B2, 3B3).

Knowing yourapplicationarea, you
select units to fit your needs. With
any combination of plug-ins—in-
cluding the same type amplifier
units in both channels for X-Y dis-
plays—this oscilloscope provides
you with “no-parallax’ displays for
accurate, reliable measurements.
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TYPE 2B67
TIME BASE  caummanon

= ©

features: crt with an internal
graticule and controllable edge
lighting e regulated power sup-
plies e regulated dc heater sup-

ply e Z-axis input e 3.5-kV
accelerating potential e ampli-
tude calibrator e and operation
from 105 V 10 125 V or 210 V to 250
V, 50-400 hertz. (Type RMS561A
operates from 50-60 hertz.)

Type 561A Oscilloscope . . . . $500

Type RM561A Oscilloscope. . . $550
Occupies only 7 inches of standard
rack height.

Oscilloscope prices without plug-in units,

Plug-In Units:

Prices as low as $105 for vertical ampli-

fier and $210 for time-base generator,
U.S. Saies Prices, f.0.b. Beaverton, Oregon

For more information call your
Tektronix field engineer.

Tektronix, Inc.
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This \
looks like _
most
other \J
electrodes
you’'ve seen

It isn't!

It's a Specific lon Electrode. It's
fast, precise. It's one of two for
sodium ion or monovalent cation
measurements. And without
elaborate sample preparation.
For precision readings it's ideally
matched with the Beckman
Expandomatic* or the Beckman
Research pH Meters. It's just one
of 121 different pH and Specific
lon Electrodes you can order
right from stock. Call your local
Beckman Sales Engineer

or write for Data File LpH-365.

A*TM

| ST=Yel 432k=1a}l INSTRUMENTS, INC.

SCIENTIFIC AND PROCESS

INSTRUMENTS DIVISION

FULLERTON, CAUFORNIA « 92634
INTERNATIONAL SUBSIDIARIES: GENEVA, SWITZERLAND;

MUNICH, GERMANY; GLENROTHES, SCOTLAND; PARIS,
FRANCE; TOKYO, JAPAN; CAPETOWN, SOUTH AFRICA
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Physics

American Astronautical Soc. (P. B.
Richards,” General Precision, Little Falls,
N.J)

Chemistry

American Chemical Soc., California Sec-
tion. (R. L. LeTourneau, Chevron Re-
search Co., Richmond, Calif.)

Astronomy

American Astronomical Soc. (G. C.
McVittie, Univ. of Illinois, Urbana)

Geology and Geography

Association of American Geographers.
(M. Mikesell, Univ. of Chicago, Chicago,
II.)

National Geographic Soc. (R. Gray,
17th & M Sts., NW, Washington, D.C.)

National Speleological Soc. (G. W.
Moore, U.S. Geological Survey, Menlo
Park, Calif.)

Zoological Sciences

American Fisheries Soc. (H. K. Chad-
wick, California Dept. of Fish and Game,
Sacramento)

American Soc. of Zoologists. (A. G.
Richards, Univ. of Minnesota, St. Paul)

Animal Behavior Soc. (E. M. Banks,
Univ. of Illinois, Urbana)

Herpetologists’ League. (F. B. Turner,
Univ. of California, Los Angeles)

Society of Systematic Zoology. (J. G.
Rozen, Jr., American Museum of Natural
History New York, N.Y.)

Zoological and Botanical Sciences

American Soc. of Naturalists. (C.
Hubbs, Scripps Inst. of Oceanography, La
Jolla, Calif.)

Ecological Soc. of America. (G. M.
Woodwell, Brookhaven Natl. Laboratory,
Upton, LI, N.Y.)

Western Soc. of Naturalists. (J. M.
Craig, San Jose State College, San Jose,
Calif.)

Psychology

Western Psychological Assoc. (G. A.
Mendelsohn, Univ. of California, Berkeley)

Social and Economic Sciences

American Economic Assoc. (R. R. Nel-
son, RAND Corp., Santa Monica, Calif.)
American Political Science Assoc. (J.
F. Triska, Stanford Univ., Stanford, Calif.)
American Soc. of Criminology. (C. New-
man, Univ. of Louisville, Louisville, Ky.)
American Sociological Assoc. (W. Form,
Michigan State Univ., East Lansing)

Metric Assoc. (R. Fischelis, Ohio North-
ern Univ., Ada)

National Inst. of Social and Behavioral
Science. (D. P. Ray, 863 Benjamin Frank-
lin Station, Washington, D.C.)

Population Assoc. of America. (E. S.
Lee, Univ. of Pennsylvania, Philadelphia)

Society for the Scientific Study of Re-
ligion. (C. Y. Glock, Univ. of California,
Berkeley)

History and Philosophy of Science

Philosophy of Science Assoc. (C. W.
Churchman, Univ. of California, Berkeley)

Society for General Systems Research.
(H. Thal-Larsen, Univ. of California,
Berkeley)

Science Courses for Baccalaureate Edu-
cation Project. (V. L. Parsegian, Rens-
selaer Polytechnic Inst., Troy, N.Y.)

Medical Sciences

Alpha Epsilon Delta. (M. L. Moore, 7
Brookside Circle, Bronxville, N.Y.)

American Assoc. of Bioanalysts, West-
ern Region. (M. Menesini, 1287 Rudgear
Rd., Walnut Creek, Calif.)

American Physiological Soc. (R. M.
Iverson, Univ. of Miami, Coral Gables,
Fla.)

American Soc. for Microbiology, North-
ern California—Hawaiian Branch. (K. J.
Taylor, Cutter Laboratories, Berkeley,
Calif.)

California Veterinary Medical Assoc.
(A. G. Edward, Univ. of California, Davis)

Society for Experimental Biology and
Medicine, Pacific Coast Section. (E. L.
Dobson, Donner Laboratories, Univ. of
California, Berkeley)

Education

Commission on Science Education. (J.
R. Mayor, AAAS, 1515 Massachusetts
Ave., NW, Washington, D.C. 20005)

American Nature Study Soc. (H. E.
Weaver, Univ. of Illinois, Urbana)

National Assoc. for Research in Science
Teaching. (F. B. Dutton, Michigan State
Univ., East Lansing)

National Assoc. of Biology Teachers.
(H. K. Wong, Menlo-Atherton High
School, Atherton, Calif.)

National Science Teachers Assoc. (A. F.
Eiss, 1201 16 St., NW, Washington, D.C.
20005)

Information and Communication

National Assoc. of Science Writers. (L.
S. Zahn, Hill and Knowlton Inc., 150 E.
42 St., New York, N.Y.)

Society of Technical Writers and Pub-
lishers. (G. Marx, Illinois Inst. of Tech-
nology, Chicago)

Statistics

BIO: Biomedical Information-Processing
Organization. (M. Woodbury, New York
Univ. Medical Center, New York, N.Y.)

Biometric Soc., ENAR. (D. S. Robson,
Cornell Univ., Ithaca, N.Y.)

Biometric Soc., WNAR. (S. W. Nash,
Univ. of British Columbia, Vancouver,
Canada)

Mathematical Statistics and Probability,
5th Berkeley symp. (J. Neyman, Statistical
Laboratory, Univ. of California, Berkeley)

Science in General

Academy Conf. (J. T. Self, Univ. of
Oklahoma, Norman) .

Scientific Research Soc. of America (D.
B. Prentice, 51 Prospect St., New Haven,
Conn.)

Sigma Delta Epsilon. (Miss A. Hanson,
Univ. of Minnesota, Minneapolis)

Society of the Sigma Xi. (T. T. Holme,
51 Prospect St., New Haven, Conn.)

27-29. Academy of Management, New
York, N.Y. (P. P. LeBreton, College of
Business Administration, Univ. of Wash-
ington, Seattle)

27-30. Differential Equations and Dy-
namical Systems. Univ. of Puerto Rico,
Mayaguez. (Center for Dynamical Systems,
Brown Univ., Providence, R.I)
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