SCIENCE x
Vol. 156, No. 3771

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE

GIANT PANDA



Sample temperature is becoming We need faster runs, A way to tell that everything
a more critical factor. .. more sample per run... is running smoothly...

THE NEW BECKMAN L2-65B
PREPARATIVE ULTRACENTRIFUGE
SHOULD PLEASE EVERYBODY

SEE IT IN OUR CONRAD HILTON
HOTEL BOOTH IN CHICAGO,
APRIL 16-20.
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It should be solid-state It should keep the rotor steady
throughout . .. as it slows down
to protect the separations...
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It should handle all Beckman prep What if somebody turns A stainless steel work surface

rotors, especially the new high the speed up too high... would be nice...
performance and zonal rotors. ..
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SAUNDERS BOOKS

To challenge and stimulate the modern student

Carpenter—

MICROBIOLOGY

By PuiLip L. CARPENTER, Ph.D.,
University of Rhode Island.

NEW (2ND) EDITION! This
carefully revised, completely up-
to-date edition includes both fun-
damentals and applications in a
concise, accurate, and lavishly
illustrated account of microorga-
nisms Designed for the one-
semester course for freshmen or
sophomores, it provides the stu-
dent with: a general survey of

microorganisms—a detailed study -

of the biology of bacteria—a dis-
cussion of the ecological relation-
ships and roles of microorganisms
in natural or controlled environ-
ments—and an explanation of the
interactions of pathogenic micro-
organisms and their plant or ani-
mal hosts.

Dr. Carpenter has up-dated all
discussions, and has added much
new material on bacterial struc-
ture, physiology, metabolism, and
genetics. He has introduced the
identification and classification of
bacteria earlier in the book to fa-
cilitate understanding. An entirely
new chapter on the history of
microbiology is included, and the
discussions of food and dairy mi-
crobiology are now incorporated
into a single chapter.

476 pp. About 300 illus.
About 38.25. New (2nd) Edition
—Just Ready!

Walker—A Study of

THE CAT

By WARREN F. WALKER, JR.,
Ph.D., Oberlin College.

NEW! Here is a comprehensive
and complete dissection manual
of the cat, prepared for under-
graduate laboratory courses in
comparative or human anatomy.
Dr. Walker gives step-by-step in-
structions for locating and under-
standing the many systems and
organs of the mammal. In the
case of the brain and other select-
ed organs, the author bases his
description on more easily under-
stood and readily available mate-
rial from the sheep or calf.

To give the student a broader
outlook than is usual for anatomy
courses at this level, Dr. Walker
includes brief evolutionary sum-
maries. Throughout the manual,
he pays close attention to termi-
nology. He presents both Nomina
Anatomica terms and the cor-
responding anglicized version.

Over 60 detailed illustrations
clarify the text. Many show the
relationship of the organs to sur-
rounding regions of the -cat.
Three helpful appendices pre-
sent definitions of terms—plans
for sectioning-—instructions for
preparation of sections—and a
bibliography.

181 pp. Hlustrated.
$3.50. Just Published!

Cantarow and Schepartz—

BIOCHEMISTRY

By ABRAHAM CANTAROW, M.D.,
formerly of Jefferson Medical
College; and BERNARD
SCHEPARTZ, Ph.D., Jefferson
Medical College.

NEW (4TH) EDITION! The
comprehensive new revision of
this popular biochemistry text is
carefully geared to the needs of
the first year medical student. The
authors stress normal physiologic
processes, introducing abnormal-
ities only to help clarify the nor-
mal.

A new introductory chapter pro-
vides a broad view of the entire
field of biochemistry. Extensive
revisions have been made in dis-
cussions on: chemistry of glyco-
lipids—Ievels of structural orga-
nization of proteins—structures
and macromolecular properties of
nucleic acids—metabolism and
mechanism of hormone action—
coagulation of blood. A com-
pletely new chapter has been add-
ed on metabolic regulatory mech-
anisms, introducing the student to
one of the most rapidly expand-
ing areas in biochemistry. The
chapters on enzymes and biologi-
cal oxidations have been rewrit-
ten to conform to present nomen-
clature. More than 100 of the
illustrations are new.

898 pp. 324 illus. $15.00.
New (4th) Edition—
Just Published!

W. B. SAUNDERS COMPANY West Washington Square, Philadelphia, Pa. 19105

Please send on approval and bill me: 5 4/1/67
| Carpenter-—MICROBIOLOGY, about $8.25. O Walker—THE CAT, $3.50

[0 Cantarow and Schepartz—BIOCHEMISTRY, $15.00.

Discount accorded to full time teachers listing aﬁiliations.
(Affiliation)

Address zip

Name
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“Discovered less than a century ago,
[the panda] is as much loved as it
is little known. It has never been
seriously studied in the wild and no
more than seventeen live specimens
have been seen outside China. Thir-
ty years ago the western world
had encountered nothing more than
stuffed specimens in a few museums.
Then . . . the giant pandas ar-
rived. . . . The public saw them
and were conquered.” [From Men and



all on one apparatus?
and for less than $1000?

Can do! come see it for yourself, in operation, at our Federation Meeting Exhibit.

It's a very unique device, nothing before like it . . .
uses a combination of electrophoresis, hydrostatic
pressure, dialysis, and some black magic involved
in the complex capabilities of a special electrolyte.
It does so many things that we’re hard put for a single
name that describes all of its functions. For instance
you can:

M concentrate ten 20 m/ aliquots to 10x in only 15 minutes! Or up
to ten of 200 ml each in 150 minutes! Or larger volumes at 3
liters per hour!

B continue to concentrate to 100x in 15 minutes more!

W recover 80 to 100 percent of starting protein!

M desalt ten 20 ml samples from 12 percent salt to near zero in
40 minutes, and larger volumes at one liter per hour!

W filter and sterilize continuously and without clogging—pro-
ducing up to 50 ml clear filtrate per minute (3 liters per hour)
of the most hard-to-filter isotonic biological mixes.

W filter low-salt mixes and non-biologicals (like pollutant col-
loids in water) up to 75 liters per hour!

W fractionate isoelectric or weakly-charged from highly-charged
isotonic components (like serum fractions) at 25 ml per minute
(1.5 liters per hour)!

W and wash less-charged from more-charged components (like
extra-cellular enzymes from bacteria, or glycerol from red cells)
at comparable rates!

]

5635 Fisher Lane

NALCO

all this from a little bench device, which
measures only 10” cubed . . . great for
the space-pressed researcher

AND IF YOU'RE THINKING BIG . . .

we have pilot plant units, about the size of your secretary’s
desk, which can do any of the above at rates up to 7000
liters a day for biologicals or 4000 gallons a day for fresh
water treatments. So call it what you will . . . for catalog
purposes we’ve named it the “EFC”, which stands for
“Electrophoretic Filter/Concentrator”’. Come and see the
EFC working, demonstrated before your very eyes at our
Federation Exhibit. We'll be concentrating, desalting, filtering
and separating a variety of materials all day every day.
Write it down:

Booths 112 - 115, East Room
(right off the Registration Lobby)

Conrad Hilton Hotel
Chicago, April 16-20

or, if you can’t attend, write us
for further details—

Canal Industrial Corporation
Dept. 5-42
Rockville, Maryland 20852

Telephone (301) 427-1515

Sales Offices in— e Boston e Chicago e Cincinnati e Cleveland = Denver s Houston e Los Angeles

e Minneapolis o New York e Ottawa e Philadelphia e Pittsburgh » San Francisco e Washington, D.C,

Ei
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distribut
who wea

this...

The symbol on this tie clip means he’s a Du Pont
Reagents Distributor and the Laboratory Hand-
book is just one of the many services he offers you.

You'll find that the Du Pont Laboratory Hand-
book contains some of the most useful lab data
available—conversion tables, periedic chart, loga-
rithms, standard solutions—just to name a few.

The section on “Safety in the Laboratory” is
among the most useful ever compiled in this form.
It includes safety tips, check lists for general lab
safety and personal protection, data on hazard-
ous mixtures and much more.

In addition to this popular handbook, your
Du Pont Reagents Distributor offers you the best in

You can depend on Du Pont Reagents. ..
For Quality, Service and Safety Features
NITRIC ACID GLACIAL ACETIC ACID

SULFURIC ACID AMMONIUM HYDROXIDE
HYDROCHLORIC ACID FORMIC ACID 90%

DU P

A CONDENSEQ | Reacents

LABORATORY HANDBOOK | |

an offer you this

service and quality. He’s one of more than 160
nationwide distributors who will give your order
prompt attention.

Why not call the man behind the Du Pont Re-
agents symbol the next time you need reagents?

You can count on him for the best in Quality,
Safety and Service. And ask him for the Du Pont
Laboratory Handbook. It's so useful it should be

on the “Best Seller” list. l .

816w s ear O
BETTER THINGS FOR BETTER LIVING...THROUGH CHEMISTRY

LB LB L B B B B LB AL R BB BB B

L]

.

+ DU PONT COMPANY, ROOM 48988

« WILMINGTON, DELAWARE 19898

.

> Send [] name of nearest Distributor [ Prices
e [J DuPont Reagents Lab Handbook & Catalog Sheet.
-

+ Name

-

e Title

. Firm

.

+  Address

-

e City. State Zip
-

o Telephone No.

‘I“lllly_ll‘..I.O.....-O.Q..O..




Report from

BELL
LABORATORIES

AN s/ IN

Two programming methods used to gen-
erate graphical ~material: An integral
sign (top) is formed by the *“patch”
method, whereby the image is divided
into a number of constituent areas or
patches (fourteen patches in this case).
After the areas are specified, the elec-
tron beam fills each one in. In another
method, used here to form the letter
“n”, the electron beam follows the paths
of the vector lines shown. Beam is wide
enough to fill in areas between vectors.

Bell Telephone Laboratories

M Research and Development Unit of the Bell System

ELECTRONIC GRAPHICS
BY COMPUTER

Computer information is most useful when it is
displayed in an easily usable form. For this reason,
much effort is currently being directed toward finding
better visual outputs from computers — graphs and
“pictures” instead of numbers. And an important aspect
of this problem is improving the graphic quality of the
images.

At Bell Telephone Laboratories, researchers M. V.
Mathews and H. S. McDonald have devised an efficient
and versatile method of “drawing” any conceivable shape
or graphical design on the screen of a cathode-ray tube.
For example, entire pages of text matter can be drawn
on the screen in any desired type font, and then
photographed. As a demonstration, the above headline,
these words, and the sample mathematics and music
below were produced by this experimental method.

”n,.,
'3 7

[’\/5— e % dz

At present, information describing the shapes of each
of about 450 letters and symbols is stored numerically
in a computer. No masks, negatives or other physical
forms of the graphics are used. An operator tells the
computer what text and/or other matter is to be
produced. The computer calls upon its memory and
directs the motions of the electron beam in the
cathode-ray tube needed to trace out the images.

Preparing material with this technique offers the
advantages of current mechanical methods plus the
opportunity to correct while writing, change letter style
and symbol forms, arrange lines with an even right-hand
margin (justification), and vary type size — all with a
heretofore unattainable ease and speed.




The hope of doing each other some good prompts these advertisements

Restoring the traces

Much technical information on the way from sensing devices
to men’s minds passes through the conveniently visible form of
analog traces on paper. So great is the volume of information
passing through this form that the full working time of a score
of our men is required to call on places that need the papers
and other products we make for the purpose.

Most of our paper for this application is no longer dipped
in chemicals to make the traces visible after light beams from
oscillograph mirrors have drawn them at around 80,000
inches/sec, which is faster than the old-fashioned needle on the
old-fashioned smoked drum. Such is the state of the emulsion-
making art that mere ambient light suffices nowadays as the

i i

What light creates . . . light may spoil . ..

developer. Eventually, after receiving a great deal more ambi-
ent light, the traces do become indistinguishable.

Once in a while this loss causes distress. On those unhappy
occasions it would be nice if one could do something that
would restore the traces. Now one can. It’s very simple. There
are two steps: 1) always make sure that oscillographs are
loaded with a paper identified as KoDAK LINAGRAPH 1843
Paper (1855 if extra-thin stock is desired); 2) then to restore
faded traces simply dip for a minute or two in conventional
developer like Kopak DEkTOL Developer. Back they come as
white on black! Stop bath, fix, and wash then make up the
frosting on the cake.

: One of those men should
perhaps drop in on you oc-
casionally. You might want
to ask him whether the
same emulsion is available
on film. Or about equip-
ment to dispense with the
undignified dipping. Or for
a free gimmick that calcu-
lates writing speed on pa-
per as a function of fre-
quency and amplitude, as
well as spatial wavelength
on mag tape. Leave a call
for him through Eastman
Kodak Company, Instru-
mentation Products, Roch-
ester, N. Y. 14650. Phone
716-325-2000, extension

. . . but nothing is lost.
3170.

The writer’s favorite teeth

‘Writer’s right molars gave this radiographic
image on September 24, 1952.

Same writer’s same molars gave this radio-
graphic image on April 6, 1965, but with less
than 1/25 the radiation dose required in 1952.
Reason: writer’s employer had increased
the sensitivity of x-ray film.

Same molars on August 22, 1966. This time

it was even comfortable. No more of those

wretched hard, sharp edges on the x-ray

film packets that make the gums feel as

tlﬁough l}iehn‘;g cué tg ribbﬁx}s. F&xrtf(lemo;e,

the new needed much less darkness for H
processing, so that the gal didn’t have to Never t,ell your dentist
spend time dark-adapting her eyes, which what kind of products
kept things moving more briskly in the .

w;;i‘img r?om. dlrnprci\;eme}l;ti ségl}iﬁed by to put in your mOUth9
additional trademar] “Poly-Soft” and i

“Morlite” after the basic trademark but see !um regularly
“Kodak” on dental x-ray film. and be friendly.

Still doing paper chromatography?

Toward the close of each winter, large numbers of analytical
chemists foregather in Pittsburgh to apprise one another of the
past year’s progress. Papers aren’t the only means by which
they communicate. Commercial exhibits further inform the
chemists of developments that have reached a stage where
strenuous effort is justified to put them to work for the benefit
of all. We chose this route to make known our desire to share
with all a new form of cellulose which our chemists have de-
veloped for partition TL.C with aqueous solvents.

No longer fibrous, cleansed of impurities and most amor-
phous components to make it more homogeneous than paper,
with the right particle size distribution to maximize speed and
degree of resolution —this cellulose we offer coated some 160u
thick, tight without resort to a binder substance, on scissorable
20cm x 20cm sheets of poly(ethylene terephthalate). It’s a good

7 APRIL 1967

medium for electrophoretic migration in the cross-direction to
the partition-TLC migration. Available either with or without
CaSiO3(Pb,Mn) incorporated in the sorbent as a fluorescent
indicator, this product joins four types of precoated EASTMAN
CHROMAGRAM Sheet for adsorption TLC: silica gel and alu-
mina, each with or without the indicator.

Small sample and further information about cellulose-coated
CHROMAGRAM Sheet from Distillation Products Industries, Roch-
ester, N.Y. 14603 (Division of Eastman Kodak Company).
(Another CHROMAGRAM Sheet for partition TLC, this one
bearing microporous polyamide, is imported from our
French affiliate for resale here at $25.30 for twenty f

20cm x 20cm sheets to those who wish to
experiment with it, but no samples and not
much information can be supplied.)

Price subject to change without notice.




FROM PAR| Detection, Measurement or Comparison of Noisy Signals

New Signal Correlator

PERFORMS AUTO- OR CROSSCORRELATIONS IN REAL TIME
CORRELATION FUNCTION COMPUTED FOR 100 DELAY POINTS SIMULTANEOUSLY

The PAR Model 100 Signal Correlator,
a general purpose, high accuracy in-
strument of wide dynamic and delay
range, computes the auto- or cross-
correlation function of input signals
and makes them available for contin-
uous display. This system computes
100 points of the correlation function
over total spans from 100 micro-
seconds to 1 second. It operates by
simultaneously multiplying one input
signal by 100 separate delayed rep-
licas of the second input signal.
The resulting 100 products are individ-
ually averaged and stored in analog
memory elements. Readout, which
may be performed continuously as the
correlation function is being com-
puted, is accomplished by scanning
the memory bank at a rate consistent
with the speed of the external read-
out device, e.g., an oscilloscope or
X-y recorder.

Correlation analysis — an extremely
powerful signal processing technique
in many areas of science and engi-
neering — has heretofore been neg-
lected, largely due to a lack of avail-

ability of suitable equipment. The.

PAR Model 100 Signal Correlator will
be useful in such diverse fields as
aero- and hydrodynamics, plasma phy-
sics, vibration analysis, radio astron-
omy, radar, lasers, medical physics
and geophysics.

PAR Model 100—

Hundred Point Time Delay Correlator

SPECIFICATIONS IN BRIEF:

Total Delay Range: 100 xSec to 1 Sec
in 1, 2, 5 sequence.

Input Signal Levels: Peak-to-peak sig-
nals of 0.4 volts to 200 volts are
accommodated without overload in
each channel.

Correlator Gain Factor: At gain of 1 in
each channel, 1 volt into each input
will give 1 volt of correlated output.
Gain for each channel is .01 to 5, in
1, 2, 5 sequence.

Noise and Dynamic Range: Base line
noise with no signals, 103 volts
peak-to-peak. Maximum correlated
output, =3.5 volts.

Frequency Response and Resolution:
Channel amplifiers flat to 1 mega-
cycle. Resolution: 100 sampling
points on output function.

Averaging Time - Constant: Nominally
20 seconds: May be changed to any
value from 0.1 to 100 seconds.

Accuracy: Better than 1%.

Readout: 0-3.5 volts at sweep rates of
20 per Sec, 1 per 10 Sec, 1 per 50
Sec.

Price: $8500.00. Export price approx-
imately 5% higher, except Canada.

T T T

Typical Photograph of Crosscorrelation

Function of Input and Output Signals of

ﬁomplex Passive Network Driven by White
oise.

For more information call (609)
924-6835 or write Princeton Applied
Research Corp., Dept. G, P.O. Box 565,
Princeton, N. J. 08540,

PRINCETON APPLIED RESEARCH CORP.

10
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Still the only
elecirodes so good
they're guaranteed.

w-ns} J

And we're
repealing that
guarantee.

Customer response to our initial six-month
guarantee on all our electrodes has been so
high —and replacement claims so low,
because our electrodes are that good —that
we're repeating our guarantee:

“Any CORNING" electrode purchased by a
user between January 1, 1967 and June 30,
1967 is guaranteed for a period of six
months from the date of customer
registration. The guarantee applies to any
cause that renders the electrode inoperative
during six months of normal laboratory use.”
Conditions: 1. Register the purchase
with Corning Glass Works, Medfield, Mass.,
within one month of purchase date.

2. Return the inoperative electrode directly
to Medfield. Upon receipt of the registered
inoperative electrode, Corning Glass Works
will promptly send the user a replacement
electrode free of charge.

Take advantage right now of this
no-risk opportunity to evaluate the new
standards in pH electrode value. Whether
your needs call for CORNING pH Electrodes
with the Triple Purpose Glass Membrane,
or for reference, combination, or metallic
electrodes, you buy knowing that
quality is guaranteed.

Call your CORNING Scientific Instruments
dealer. Ask him for our complete electrode
and instrument catalog, or write to
Dept. ADF, Scientific Instruments,

Corning Glass Works, Medfield, Mass. 02052

CORNING electrodes —still the only
electrodes so good they carry a guarantee.
And that guarantee is another new
standard from Corning.



NEW from PHARMAGIA

SEPHADEX' LH-20

extends gel filtration
to organic solvents

Pharmacia Fine Chemicals now
introduces the first lipophilic
derivative—Sephadex LH-20—to
extend the use of Sephadex to
organic solvents. Since it swells
in water, polar organic solvents
and in mixtures of these solvents,
Sephadex LH-20 makes it pos-
sible to apply the conventional
Sephadex gel filtration technique
in fields such as lipid chemistry,
polymer chemistry and other
areas of organic chemistry and
biochemistry where organic sol-
vents must be used.

Sephadex Solvent-Resistant Columns

The only laboratory columns es-
pecially designed for use in chro-
matographic separations with
organic solvent systems. The col-
umns are equipped with two spe-
cially designed adjustable flow
adaptors for use with various
bed heights and for ease of sam-
ple application. The columns have
the advantage of allowing either
descending, upward flow or re-
cycling chromatography as one

g of their many features.

RANGE OF APPLICATION

2 1

Approx. solvent regain | Approx. bed volume

Solvent mi solvent/g dry gel mi/g dry gel
Dimethylformamide 2.2 4
Water 21 4
Methanol 1.3 3.5-4.0
Ethanol 18 3.0-3.5
Chioroforms 1.8 3.0-3.5
n-butanol 1.8 3
Dioxane 1.4 2.5-3.0
Tetrahydrofuran 14 2.5-3.0
Acetone 0.8 1.5

*Containing 1% ethanol, Particle size: 25-100 12

EXAMPLE OF SPECIFIC APPLICATION

\ [

Concentration
Tristearin Mw891
Tricaprin Myw554

-> Triacetin Mw218

Y 5 T T v
Elution volume ml

Separation of glycerol esters in chloroform. Bed
dimensions: 2.5x32 cm. Sample: 2 ml containing
4 mg of each substance. Flow rate: 0.6 m!/min.

For additional technical information, including the
booklets Sephadex LH-20 and The Sephadex Sol-
vent-Resistant Columns, write to:

—_) PHARMACIA FINE CHEMICALS INC.
( m 800 Centennial Avenue
| I Piscataway, New Jersey 08654
== Pharmacia (Canada) Ltd., 110 Place Crémazie,
Suite 412, Montreal 11, P. Q.

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

See us at the Federation Meeting
Booths 63, 64, 79 and 81

14

life, we may be working against tre-
mendous odds in trying to change his
thinking later on.

At least two major curriculum proj-
ects are now operating with this pos-
sibility in mind. One, based on the
work of Gagné (2), is organized around
a sequence of processes; the other is
based on the work of Piaget, and
stresses developmental levels. If we
can reach the child early enough, this
type of approach may be of great use
in developing scientific thinking in
non-Western cultures.

GUILFORD H. BARTLETT, JR.
Science Education-210, Teachers
College, Columbia University,
New York 10027

References

1. J. H. Flavell, The Developmental Psychology of
Jean Piaget (Van Nostrand, Princeton, N.J.,
1963), esp. pp. 15-40. “Piaget Rediscovered:
Selected Papers from a Report of the Confer-
ence on Cognitive Studies and Curriculum De-
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Pesticides: Overstated Dangers

The plague of Rachel Carson’s
Silent Spring continues to infest the
minds of scientists, despite the cures
offered by more sophisticated investi-
gations.

Wolff, in his review of Kihlman’s
new book, The Actions of Chemicals
on Dividing Cells (27 Jan., p. 443),
states that geneticists should be warned
against the indiscriminate use of radia-
tion, which presents a clear-cut genet-
ic hazard. He writes, “Any arguments
about whether or not geneticists
should heed this advice have become
academic since the publication of
Rachel Carson’s Silent Spring. The
lay public is now acutely aware of
the hazards attendant on the indiscrimi-
nate use of chemical agents.”

Many articles, papers, and books
have become available to both lay peo-
ple and scientists which refute the gen-
eral theme of Silent Spring and Car-
son’s interpretation of “indiscriminate.”
The most notable are the findings of
the Ribicoff Committee (7). After 3
years of intensive study of the use
of pesticides the committee reached
several conclusions on the benefit-risk
equation. Senator Ribicoff (Connecti-
cut) summed up the findings with the

statement, ‘“The committee concluded
that no significant human health
hazard exists today when the great
benefits of disease control and food
production are weighed against known
hazards.” Senator Pearson (Kansas)
added, “The exhaustive investigations
of the Subcommittee conclusively estab-
lish that the present use of chemical
pesticides do not constitute an environ-
mental health hazard.” These conclu-
sions were reached despite Carson’s
personal testimony to the committee.

A concurrent investigation was con-
ducted by the House Appropriations
Subcommittee on Agriculture, chaired
by Congressman Jamie L. Whitten
(Mississippi). Over 185 outstanding
scientists and 23 physicians were in-
terviewed, as well as officials of the
American Medical Association and uni-
versity medical school faculties. Also
included were biologists, chemists, en-
tomologists, nutritionists, pharmacolo-
gists, plant pathologists, toxicologists,
zoologists (including a geneticist), as
well as experts in agriculture, conserva-
tion, and public health. Whitten’s book,
That We May Live, is a result of the
remarkable investigation (2). Those
who would use Silent Spring as a ref-
erence should force themselves to read
the opposite conclusions in That We
May Live. . . .

PaiLir H. MARVIN

2015 Sunnymeade Road,
Manhattan, Kansas 66502
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Are There Inoffensive Weapons?

I note that the American Anthro-
pological Association condemned four
weapons of warfare, including napalm
and chemical defoliants, as “offending
human nature.” I presume they also
passed an antithetical resolution recom-
mending a series of weapons, such as
battle-axes, swords, guns, artillery, and
others as being pleasing to human na-
ture. Why such selectivity in serving
the instincts of Cain?

E. C. HuGHES
Standard Oil Company,
4440 Warrensville Center Road,
Cleveland, Ohio 44128
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New Coleman Junior II
Spectrophotometer

Easier reading, faster response,
new UV-Visible-NIR range!

Here’s the new spectrophotometer that equips
you for years of advancing analytical tech-
niques. Junior II combines the reliability of the
renowned Coleman Junior® Spectrophotometer
with all these added advantages:

Greater range. 325 to 825 mu. Junior II handles
your routine visible determinations and impor-
tant new tests at UV wavelengths, too—in-

cluding the new, timesaving enzyme analyses,
such as SGOT, SGPT, LDH and MDH.

Easier reading. Illuminated scale is 68% wider,
with readout so big and bright you can read
it at a glance.

Faster response. Junior II “locks in’” on its
reading in two seconds, for fast and accurate

transmittance/absorbance readout.
See it at F.A.S.E.B. Booth 66-67, Conrad-Hilton Hotel, Chicago

COLEMAN
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reading in two seconds, for fast and accurate
transmittance/absorbance readout.

100% solid state. Power supply is built in, too,
so that you have just one compact case on your
lab bench. Also new: jack for recorder, printer
or digital readout.

" Junior II accepts all present Coleman Junior

accessories—Model 21 Flame Photometer . . .
Model 12C Electronic Photofluorometer® . . .
Both sizes of Vacuvettes . . . All 13 kinds of
Coleman macro and micro cuvettes. You con-
tinue to use your present ‘“‘Junior’ procedures,
calibration tables and clinical methods manual.

Send today for details on the new Coleman
Junior II. 20mp or 35mp bandpass. Request
Bulletin SB-310.
INSTRUMENTS @
MAYWOOD, ILLINOIS 60153
A Division of The Perkin-Elmer Corporation
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For the

medical student
only the best

IS good enough.

Leading medical schools have long
recognized the Leitz SM as

an ideal microscope for medical
studies. Over a century of
microscope design leadership has
contributed to this popularity.

The SM welcomes comparison and e Periplanatic, wide-field eyepieces
boasts many conveniences

: e Cool, low-voltage, high-intensit
and refinements. ge, hig Y

substage lamp

e Single-knob coarse/fine

focusing adjustment that never

requires lubrication ...and many other advantages that
. only the Leitz SM can offer.

e Spring-protected

high-power objectives P
. I e‘,tz@For further information
e Wide-range magnification, . on Leitz Medical Micro-

3510 1250x scopes, write for Catalog No. 51.2D-SM.

* Monocular, binocular, or ,  E.Leitz, Inc., 468 Park Ave. South,
trinocular bodies that rotate 360° New York. N.Y. 10016

667627

® Contour-fitted carrying case

o Anti-reflective coating throughout

e Mechanical stage for both
standard and 3" x 2" slides, coaxial
or separate motion
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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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Educational Equality

A new report* by James B. Conant reviews changes in the American
high schools since the publication in 1959 of his influential The Ameri-
can High School Today. This time he concentrated on “widely compre-
hensive” high schools, those which provide both academic and vocational
education for from 750 to 2000 students and which send from 25 to
75 percent of their graduates on to college. Among such schools, which
enroll about half of all public high school students, Conant rated only a
few as highly satisfactory. Nevertheless, he reports, there has been sub-
stantial progress in teaching modern foreign languages, science, and
mathematics. (Another recent study shows, however, that the U.S. lags
behind several other countries in effectiveness of teaching mathematics.)
- The most striking finding was the great variability on all standards
of quality. In terms of what a high school offers its students, there are
inequalities both among the states and within individual states. These
inequalities will persist so long as school budgets—and hence staffing
ratios, course offerings, libraries, shops, laboratories, and other aspects
of school quality—are determined by local attitudes and financial resources.
Conant’s conclusion—he calls it a prejudice—is that states rather than
local communities must become responsible for school support and that
large amounts of federal money will be needed before we can approach
equality of opportunity in what is offered to high school students.

What is offered, however, only partly determines what is learned.
James S. Coleman, in his Equality of Educational Opportunity (reviewed
in Science, 9 December 1966), presents massive support for the gen-
eralization that differences in school achievement are so closely related
to differences in family background that changes in school facilities
and curricula have little effect in overcoming deep-seated environmental
handicaps. He reaches the dismal conclusion that “schools bring little
influence to bear on a child’s achievement that is independent of his
background and general social context; and that . . . the inequalities
imposed on children by their home, neighborhood, and peer environ-
ments are carried along to become the inequalities with which they
confront adult life at the end of school.”

Studies of children and young animals are producing increasingly
strong evidence that early environment is crucial in determining the
course of development. However good an infant’s genetic potentialities
may be, a stimulating early environment is essential for satisfactory
intellectual development through childhood and adolescence. We have
started to recognize this principle in the Head Start program. But that
effort is too small to be more than a demonstration. It probably starts
too late in life. And it is surely supported by too little understanding of
how children learn and are motivated.

Equality of educational opportunity is one of our fundamental national
ideals. The deeply entrenched principles of parental responsibility for
the preschool years and local responsibility for the schools perpetuate
so much bad practice as to make attainment of the ideal impossible.
Only when we acquire and disseminate widely a much better understand-
ing of how young children learn and how one may help them learn
can we hope to approach the ideal. At best, this will require more than
a generation. For the immediate future, Conant’s book, like his 1959
report, is a plea to interested citizens to bring about improvements we
already know how to make.—DAEL WOLFLE

* James B. Conant, The Comprehensive High School (McGraw-Hill, New York, 1967),
vi 4 95 pages; $3.95 ($1.95 in paper covers).



MODEL 141 DIGITAL POLARIMETER

TWO INSTRUMENTS
TAKE THE MYSTERY
OUT OF POLARIMETRY

Here are two polarimeters designed for
everyday use in laboratories. They're good,
reliable instruments — easy to operate and
accurate. They take the complications out of
determining polarimetric data.

Since its introduction, the Model 141 Digital
Polarimeter has established itself in analytical
laboratories as the highest quality polarimeter
available. It has brought very high sensitivity
measurement and digital readout within reach
of many laboratories. With the Model 141 you
can get readings at five filtered wavelengths—
four of mercury and one of sodium. It can also
be converted for use with our Model 5200
Llaser to give a red line at 632.8my, for ex-

' MODEL P-22 POLARIMETER

tremely small sample volumes.

To meet the demand for continuous record-
ing, we developed a more versatile instrument,
the Model P-22. It adds two grating mono-
chromators (one for spectral dispersion fol-
lowed by another for eliminating stray light)
and a versatile external recorder. The P-22
uses the 141 polarimeter and extends its
wavelength range while providing continuous
auvtomatic recording of ORD spectra and
simultaneous digital readout.

This new instrument records optical rotatory
dispersion (ORD) spectra directly from 210 to
600 millimicrons. You get a choice of four
ordinate scales with full pen deflections of
2, 1, 0.5 and 0.1 degrees. Instrument accu-
racy is ==0.001°, The one-degree scale has a
range changer designed to take care of rota-
tional values between -+ 80° and —80°, The
Model P-22 has exceptional capability, be-
cause of automatic gain control and a high

ORD

energy xenon source, for recording ORD spec-
tra in the presence of very high sample
absorbance.

The illustrated spectrum of L-tyrosine dem-
onstrates the characteristic Cotton-effect ORD
curve in the energy-limited region near 250mpu.
In the 300mu region, the P-22 can tolerate a
sample absorbance of 4.

Our polarimeters offer plenty of other ad-
vantages, including a precise series of sample
cells that are totally free from optical strain.
But the real topper is the price—a large per-
centage lower than the nearest comparable

-competitive model. Send for the details. We

also suggest getting your name on the mailing
list for our UV-Bio Newsletter. Write to: Instru-
ment Division, Perkin-Elmer Corporation, 723
Main Avenue, Norwalk, Conn. 06852

PERKIN-ELMER

—CH:—CIH—COOH
NH.
SAMPLE : L-Tyrosine
CONCENTRATION: 0.1g/100 m10.1 N NaOH
ORDINATE :  0.04°/100 div.
CELLTHICKNESS : O.1cm
SPEED : 10(4)myu/min
ORD SCAN

armienime ABSORBANCE SCAN



Do They Know Something You Don't Know? . . .

Educators bought 509,
more TIAA life insurance
in 1965 than in 1964, the
previous all-time high.
And the average policy
($30,000) continues to be
much higher than the
average for companies
insuring the general
public.

It must be TIAA'S new

A comprehensive review of the sar-
coplasmic reticulum (SR) by L. Peachey
covered many species from many phyla.
He stressed the progressive increase in
the structural complexity of the sys-
tem and in the regularity of SR-
sarcomere relationships, and showed
that these changes can be correlated
with a progressive increase in the speed
of the contraction-relaxation cycle. For
reviewing fine structural details, Peachey
chose the amphibian fast muscle (frog
sartorius). In addition to the now fa-
miliar features of this system (T tubes,
terminal cisternae, connecting tubules,
and central collar, which were inter-
preted in terms of excitation-contrac-
tion coupling and subsequent relaxa-

tion), he stressed the presence of a
granular content in the terminal cis-
ternac and of a constricted passage
For example, bet\fveen these cisternae and the longi-
tudinal tubules. On the basis of these
and other findings (see Ebashi), he

$ $
A 50,000 POLICY COTS oMLY Q) age 30. Here's how:w | POStulated that during relaxation Ca?+

is pumped into the longitudinal tubules
and subsequently accumulates in the

lower premium rates,

) ) o terminal cisternae, presumably by com-
$50,000 20-Year Home Protection ?°.!'°¥ws;?‘*""' plexing with their granular content.
Age at Issue 25 ' Ty 35 40 S. Ebashi reviewed the develop-
Annual Premium (Payable only 16 years) $134.00 $$159.00 § $206.50 $290.00 ment of current concepts concerning

v I . e .
Cash Dividend End of First Year (bosed on 1966 55.50 § 7050 8800 | | the function of SR from the initial

finding of a muscle Mg2+-activated
adenosine triphosphatase by Kielley and
Meyerhof, through the relaxing factor,
to in vitro experiments with SR frac-
tions isolated from muscle. The main

This is a plan of level premium Term insurance which conclusion of this line of work—that is,

e el the ATP-dependent ability of SR frac-
U ; : [ : tially, re- .
provides its largest amount of protection initially, tions to accumulate Ca’-+ in vitro—

ducing by schedule each year over a 20-year period | .o 14 jead (o an understanding of the
to recognize decreasing insurance needs. There are physiological role of the system in vivo
several other insurance periods, and Home Protection | provided that: (i) the accumulation of
Ca%+ be extensive enough to reduce

concentration in the cell sap below a

. ) critical value for relaxation; (ii) the
Mail the coupon for ARE YOU ELIGIBLE FOR TIRA? Yes, if you are employed by | movement of Ca2+ be fast enough to

the new Life Insurance 4 college, university, private school, or other nonprofit | account for the known rapidity of re-

Guide and a pexsonal o 400001 or scientific institution that qualifies for | laxation; and (iii) the release of accu-
illustration of TIAA TIAA oligibilit mulated Ca®+ be induced by a change
policies for your age. eligibtlity. in electric field related to the arrival

of a depolarization wave in the adjacent

dividend scole; not guaranteed for the fufure)

First Year Net Premium

§ 78.50 {$ 98.00f $136.00 $202.00

policies are available at all ages under 56.

______________________________ " T tubules. Evidence obtained in
I~ qu Ebashi’s and Weber’s laboratories indi-
; YEACHERS INSURANCE AND ANNUITY ASSOCIATION | cate that requirements (i) and (ii) are
l 730 Third Avenue, New York, N. Y. 10017 | fulfilled; requirement (iii) is not yet
' Please mail the new Life Insurance Guide and a personal illustration. 5 satisfied by unquestionable evidence.
! Your I Ultraviolet, microbeam irradiation car-
} Name._ Date of 8irth——————— | | ried out by Endo leads to contraction
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| college, university, or other educational or scientific instituti i | Ca?+ accumulation takes p]ace in the
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functionally compartmented. Ebashi
mentioned that cell membrane excita-
bility is dependent on Ca?+ concentra-
tion in the cell sap; he postulated that
Ca2+ accumulation in SR may have a
double function: control of the relaxa-
tion-contraction cycle, as well as of
cell membrane excitability. In this re-
spect, he showed recent results indicat-
ing the presence of an ATP-dependent
Ca®*+ accumulation by brain micro-
somes.

K. Hama presented two new ex-
amples of sarcoplasmic reticulum in
muscle fibers of the heart. His work
may challenge current interpretations
of the role of the T system in excita-
tion-contraction coupling. The first ex-
ample was found in the neurogenic mus-
cle fibers of the heart in the mantis
shrimp, and is characterized by two
T systems for every sarcomere: one
system is part of a triad at the Z-band
level, while the other occurs in a dyad
facing the middle of the A band. The
second example is the myogenic mus-
cle fiber of an avian myocardium in
which no T system can be identified,
although the equivalent of a terminal
cisterna is recognized at the Z-band
level.

D. Fawcett considered the biogene-
sis of ER membranes induced by
drugs. His experiments, carried out in
collaboration with Jones, confirm and
extend to another species (the hamster)
results obtained by Remer and Merker
and by Orrenius and Ericsson on rats
and rabbits. The main finding is the
massive increase in smooth ER that
follows the administering of drugs. The
event has already been correlated with
an increase in the activity of the
enzymes of the detoxifying system of
the liver; Fawcett reported that choles-
terol synthesis is also increased under
such conditions. The broad implications
of the main finding (that is, the drug-
induced proliferation of smooth ER)
were discussed in terms of cellular
pathology as well as in terms of a
morphologically justified, basic distinc-
tion between smooth and rough ER.

G. Palade reported on work, car-
ried on in collaboration with Dallner
and Siekevitz, on a critical phase in
the differentiation process of the rat
hepatocyte. The phase occurs within
a few days before and after birth and is
characterized by: (i) the appearance (us-
ually immediately after birth) of enzyme
activities typical of the ER (microso-
mal) membranes of fully differentiated
hepatocytes; (ii) asynchronous increase
in activity even for enzymes which are
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Ultraviolet rotatory dispersion curve obtained from 10 ug of iso-chlorotetracycline.

ON GETTING TO KNOW YOUR
OPTICALLY ACTIVE SAMPLE

Optical rotatory dispersion (ORD) and circular dichroism (CD), when
used as complementary tools for exploring the structure of optically
active molecules, have become indispensable techniques in the labora-
tory. The recent availability of reliable, well-performing ORD and CD
instruments, transforming a once difficult measurement into a laboratory
routine, has encouraged widespread use of these techniques.

This new class of ORD and CD instruments has been used in studies
of such optically active substances as steroids, alkaloids, proteins, poly-
peptides, nucleic acids, triterpenes, synthetic polymers, and many others.
A partial list of the types of information that may be derived from the
use of ORD-CD would include;

* conformation and configuration of molecules

¢ stereochemical characteristics

® kinetic properties

* concentrations of optically active components in mixtures

¢ secondary structure of high molecular weight substances

Maximum capability for conducting these studies is available in the
Durrum-Jasco®™ Recording Spectropolarimeter, which combines in a
single instrument the complementary techniques of ORD and CD. This
dual capability, offered at a price lower than some instruments having
ORD or CD only, puts the acquisition of both valuable techniques well
within the budgetary reach of many laboratories. Among the instru-
ment’s basic features are numbered:

* modes for measuring ORD, CD, absorbance, and per cent transmit-

tance in one instrument

wavelength range from 185 to 700 mg

circular dichroism sensitivity of 2 X 10°0.D.

angular rotation sensitivity of 0.001°

simultaneous recording of slit width and photomultiplier voltage

along with spectra

¢ $32,000 for ORD and CD; $22,950 for ORD only (price includes
installation, training of operators, two preventive maintenance calls,
and one year’s warranty)

A 16-page reprint entitled “Applications of Optical Rotatory Dispersion
and Circular Dichroism in Stereochemistry” is now available. For a free
copy, plus the new brochure describing the Durrum-Jasco instrument,
write to:

(1) Japan Spectroscopic Company, Ltd,

DURRUM

Durrum Instrument Corp., 925 E. Meadow Drive, Palo Alto, California 94303
Telephone (415) 321-6302
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From other
primates—
lessons for

LEMUR BEHAVIOR
A Madagascar Field Study
by Alison Jolly
A description of the behavior of
troops of Lemur catta and Pro-
pithecus verreauxi — which com-
pares them with other primate
societies. Isolated for fifty mil-
lion years, and now facing ex-
tinction, lemurs have evolved
many types and give scientists
an independent evolutionary
line to compare with the old and
new world monkeys. This field
study provides one of the few
descriptions of their individual
behavior, troop structure, and
their feeding, sleeping, and sex-
ual habits. Illustrated with maps,
figures, tables, and photographs.
$6.95

SOCIAL
COMMUNICATION
AMONG PRIMATES
Edited by Stuart A. Altmann
The published proceedings of the
international symposium on
Communication and Social In-
teractions in Primates (American
Association for'the Advance-
ment of Science meeting, Mont-
real, 1964.) An interdisciplinary
approach with contributions
from such diverse fields as psy-
chiatry, linguistics, anthropol-
ogy, and zoology, revealing the
major recent research trends in
this vital field. Illustrated with
numerous charts, graphs, and
photographs. $15.00

UNIVERSITY A
OF CHICAGO
PRESS

\.W

7Sth Year

part of a common multienzyme sys-
tem; and (iii) rapid proliferation of
ER, primarily smooth ER membranes.
Experiments with actinomycin D and
puromycin indicated that these events
reflect the synthesis of new proteins.
Experiments which changed the lipid
composition of the membranes (by
dietary changes, or by the addition of
various lipids to defatted membranes)
suggested that these lipids do not play
a critical role in the differentiation
process. Kinetic experiments showed
that the activity of the microsomal
constitutive enzymes appears first in
the rough and then in the smooth ER.
Pulse-labeling experiments revealed that
the same applies for total, newly syn-
thesized membrane proteins. The re-
sults were considered in terms of a se-
ries of models which assume that new
membrane is produced in the cell
either in a one-step operation or in a
multistep operation. In the latter case,
a “primary” membrane is presumably
laid down in a first step and various
enzymes are added to it in subsequent
steps. Each of these models could ap-
ply to a homogeneous membrane within
which all constitutive proteins are ran-
domly distributed, or, alternatively, to
a mosaic membrane in which each tes-
sera represents a multienzyme system
or an aggregate of identical enzymes.
More recent results, which may nar-
row the choice between these various
models, were reported by T. Omura.
He showed that in fully differentiated
hepatocytes the turnover of microso-
mal membrane lipids, as followed by
regression of labeling with 14C-glyc-
erol, is much faster (half life ~ 40
hours) than the half life of the total
membrane proteins (half life ~ 100
hours). Two constitutive enzymes which
at present can be isolated and purified
from microsomal membranes also
proved to have different half lives.
Hence, ER membranes appear to be
continuously synthesized, even in the
fully differentiated hepatocytes of the
adult animal. The general turnover rate
is relatively high and appears to be
different for some of the membrane
components. In this situation, it is pos-
sible to check on adult animals, under
more favorable experimental condi-
tions, some of the results previously
obtained in newborns. For instance,
kinetic studies on labeled membrane
proteins can be carried out at the level
of individual, satisfactorily purified
enzymes (cytochrome b; and NADPH-
cytochrome c¢ reductase). The results

show that these enzymes are produced
in the rough ER, presumably by at-
tached ribosomes, and subsequently
transferred to the smooth ER. They
also suggest a superimposed and rela-
tively rapid process of membrane ex-
changes between the rough and the
smooth ER, which leads in time to an
equilibrium of the label.

So far, the findings exclude the exist-
ence of a homogeneous membrane in
which all components turn over in
synchrony, and favor a multi-step as-
sembly model, probably of the mosaic
version.

G. PALADE
K. PORTER
Rockefeller University, New York,
and Harvard Upniversity,
Cambridge, Massachusetts

Forthcoming Events

April

11-13. Nursing Service and Hospital
Administration, American Hospital Assoc.,
Chicago, Ill. (E. J. Lanigan, AHA, 840
N. Lake Shore Dr., Chicago 60611)

12-]14. Optical Soc. of Amer., Colum-
bus, Ohio. (Miss M. Warga, OSA, 1155
16th St., NW, Washington, D.C. 20036)

12—-14. Shock Tube Symp., 6th intern.,
Freiburg, West Germany. (R, G. Fowler,
Dept. of Physics, Univ. of Oklahoma,
Norman 73069)

13-14. Teaching of Mathematics to
Physicists, Inst. of Physics and Physical
Soc. and Inst. of Mathematics and Its Ap-
plications, conf., Exeter, England. (Meet-
ings Officer, Inst. of Physics and Physical
Soc., 47 Belgrave Sq., London, S.W.1,
England)

13-15. American Assoc. for Cancer Re-
search, 48th annual mtg., Chicago, Il
(Secretary-Treasurer, The Association,
7701 Burholme Ave., Philadelphia, Pa.)

13-16. British Medical Assoc., annual
clinical conf., Londonderry, Northern Ire-
land. (Secretariat, Tavistock Sq., London,
W.C.1, England),

14-15. Echoencephalography, intern.
symp., Univ. of Erlangen-Nurnberg, West
Germany. (W. Schiefer, 8520 Erlangen,
Krankenhausstrasse 12, West Germany)

14-21. French Physical Soc., 61st ex-
hibition, Paris. (The Society, 33 rue
Croulebarbe, Paris 13°)

15-16. American Soc. for Artificial In-
ternal Organs, annual mtg., Atlanta, Ga.
(P. M. Galletti, Dept. of Physiology, Em-
ory Univ., Atlanta)

15-16. Histochemical Soc., 18th annual
mtg., Chicago, Ill. (G. M. Lehrer, Div. of
Neurochemistry, Mount Sinai School of
Medicine, 11 E. 100 St., New York 10029)

15-16. Nucleic Acids Symp., Santa
Monica, Calif. (M. S. Dunn, 9325 Venice
Blvd., Culver City, Calif.)

17-19. Elementary Particles, Inst. of
Physics and Physical Soc., conf., London,
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PUROMYCIN......... N’

1.1 curies/mM

$75/250pc, $225/1mc, $675/5mc

Shipment from stock

tAaseted B TEL
CHEMICALS 17 i a426-73114

NEW ENGLAND NUCLEAR CORP.
575 ALBANY STREET. BOSTON, MASS. 02118

enjoy study this
summer at the

university
of minnesota

MINNEAPOLIS

FIRST TERM: June 12 - July 15
SECOND TERM: July 17 - August 19

A full range of undergraduate
and graduate courses.

.. . workshops
. « . professional institutes.

Distinguished faculty . . .
outstanding library and
research facilities.

Recreational and cultural
opportunities.

Music . . . theatre . . .
museums . . . Sports.
For bulletin, write to

Dean of Summer Session

6742 Johnston Hall
University of Minnesota
Minneapolis, Minnesota 6442

Laboratory Research
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fisperser
homogenizer
emulsifier

....succeeds
where others fail

The Willems Polytron® instruments are based on a
unique design which produces unequalled results
through a kinematic high-frequency system combining
sonic and ultrasonic forces. This approach is so effec-
tive in inducing chemical and physical change that it
has already revolutionized numerous procedures in
diverse fields of research, application and production—
with materials whose consistency ranges from penicil-
lin to bauxite, in solid, semi-solid, liquid or gas forms.

If you have such a problem, contact us and request a
demonstration without obligation.

ERINKMANN
INSTRUMENTS

CANTIAGUE ROAD, WESTBURY, N.Y. 11590/ED 4-7500
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WRITE FOR
YOUR

FREE COPY
OF THIS

VITAL REPORT

It describes the use of analog and
hybrid computers for data processing
and statistical analysis of continuous
signals. The general purpose analog
computer can provide an economical
and flexible approach to your on-line
data reduction requirements. Expen-
sive intermediate steps of digitizing
and manvual calculations are elimina-
ted. Answers are immediately available
for oscilloscope display or for plotting
on recorders. Pre-patch panels permit
storage of many different data reduc-
tion routines. The report also describes
the value of the analog/hybrid com-
puter as a tool for the simulation or
modeling of dynamic systems.

Analog and Hybrid computers
in instrumentation and automatic
on-line signal processing

For your free copy, send the coupon to
Electronic Associates, Inc., West Long
Branch, N. J.07764. s.46

NAME

TITLE

ORGANIZATION

ADDRESS.

P

ary. STATE (0DE

EA'%I.F(ZTRONIC ASSOCIATES, INC.
West Long Branch, New Jersey 07764
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England. (Meetings Officer, Inst. of Phys-
ics and Physicai Soc., 47 Belgrave Sq.,
London, S.W.1)

17-19. Technical Assoc. of Pulp and
Paper Industry, 4th annual water conf.,
Philadelphia, Pa. (Technical Secretary,
360 Lexington Ave., New York 10017)

17-19. Institute of Electrical and Elec-
tronics Engineers, Jackson, Miss. (J. E.
May, 1120 Auburn Dr., Jackson)

17-19. Urban Transportation, 2nd
intern. conf., Pittsburgh, Pa. (W. H.
Shepard, P.O. Box 1291, Pittsburgh
15230)

17-20. American Geophysical Union,
annual mtg., Washingion, D.C. (F. R.
Boyd. Eastern Natl. Mtg. Committee,
AGU, 1145 19th St., NW, Washington,
D.C. 20036)

17-21. American Assoc., of Immunol-

ogists, Chicago, lll. (Executive Secretary, -

Massachusetts General Hosp., Boston)
17-21. American Inst. of Nutrition, an-
nual mtg., Chicago, Ill. (Secretary, The
Institute, Dept. of Foods and Nutrition,
Michigan State Univ., East Lansing)

17-21. American Soc. of Biological
Chemists, Chicago, Ill. (Secretary, The
Society, c¢/o Harvard Univ., 12 Oxford

St., Cambridge, Mass.)

17-21. Central Service Management,
American Hospital Assoc., Miami Beach,
Fla. (E. J. Lanigan, Conv. and Mtg. Bu-
reau, 840 N. Lake Shore Dr., Chicago,
M. 60611)

17-21. Use of Isotopes and Radiation
in Plant Pathology Studies, Intern. Atom-
ic Energy Agency and Food and Agricul-
ture Organization, symp., Vienna, Austria.
(J. H. Kane, Chief, Conf. Branch, Div. of
Technical Information, Atomic Energy
Commission, Washington, D.C. 20545)

18-2. International Hydrographic Bu-
reau, intern. conf., Monte Carlo, Monaco.
(Contre-Amiral Charles Pierre, Quai des
Etats Unis, Monte Carlo, Monaco)

18-19. Applications Related Phenomena

in Titanium Alloys, American Soc. for '
Los Angeles, |

Testing Materials, symp.,
Calif. (The Society, 1916 Race St., Phila-
delphia, Pa. 19103)

18-20. Computer Conf., Atlantic City,
N.J. (American Federation of Information
Processing Societies, 211 E. 43 St.,, New
York 10017)

18-20. Space Instrumentation for In-
dustry, southeastern instrument conf.,
Cocoa Beach, Fla. (A. L. Keith, 1127 S.
Patrick Dr., Satellite Beach, Fla. 32935)

18-21. National Council of Teachers of
Mathematics., 45th annual, Las Vegas,
Nev. (J. D. Gates, NCTM, 1201 16th St.,
NW, Washington, D.C. 20036)

19. Intensity of Casual Relationships in
Schizophrenia: Living in Imagination, As-

soc. for the Advancement of Psycho-
analysis, New York, N.Y. (The As-
sociation. 329 E. 62 St. New York
10021)

19. Oral Cancer Symp., 5th, St. Francis
Hospital, Poughkeepsie, N.Y. (M. A. En-
gelman, 1 E. Academy St., Wappingers
Falls, N.Y.)

19-20. 1967 Electronics and Instrumen-
tation Conf. and Exhibit, Cincinnati, Ohio.

(G. McVey, Procter & Gamble Co., Ivory- |

dale Technical Center, Cincinnati 45227)

19-21. Extended Care Facilities in Gen-
eral Hospitals, American Hospital Assoc.,
Miami Beach, Fla. (E. J. Lanigan, Conv.

Two new
SCIENCE JOURNALS
from Cambridge

Journal of
Plasma Physics

Editor: J. P. DOUGHERTY
University of Cambridge
Associate Editors:
DANIEL BERSHADER
Stanford University
F. D. KAHN
The University, Manchester
W. B. THOMPSON
University of California,
La Jolla

Vol. 1, Part 1, February 1967

The Journal of Plasma Physics pub-
lishes results of original research on
experimental and theoretical plasma
physics and its application to thermo-
nuclear research, electrical and chemi-
cal engineering, astrophysics, radio
astronomy, the physics of space and
the ionosphere. It also reviews relevant
literature. An index will appear in the
last part of each volume.

One volume of four parts annually.
Subscription price: $24.50.

Special introductory price to sub-
scribers to Vol. 1: $19.75 for one year.

The Journal
of General Virology

Editors: COLIN KAPLAN

Lister Institute of

Preventive Medicine

PETER WILDY

The Medical School,

Birmingham
Vol. 1, Part 1, January 1967
Published by Cambridge for the Society
for General Microbiology. Virological
papers that would have been published
formerly in the Journal of General
Microbiology now appear in the new
journal.

It covers original work in general
virology, interpreted broadly as the
study of bacterial, plant and animal
viruses including structure, genetics.
systematics and interactions with host
cells. Pathogenesis is also within its
scope.

One volume of four parts annually.
Subscription price: $19.50.

Special introductory price to sub-
scribers to Vol. 1: $15.50 for one year.

Cambridge University Press

32 East 57th Street
New York, N.Y. 10022
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