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Information is snowballing

®I B M is finding new ways of using computers

to cope with the great volume of information that is piling
up in science and business today.

One recent IBM development is a computer system that
acts as an electronic traffic director for information. From
the flood of reports, articles and books received by an or-
ganization, the new system selects and routes information to
people according to their specific interests and needs.

In another areq, IBM has developed a prototype information
system that can store millions of document pages, yet is able
to find and deliver a copy of any page within seconds. IBM
scientists are also investigating new techniques for abstract-
ing and indexing technical articles automatically. v
New information-handling systems like these from IBM are
urgently needed if scientists and businessmen are to make
the best use of man's vast and growing store of information.



THE NEW AND
THE KNOWN...

COME FIRST FROM

“NBC

Four new uses for four important biochemicals.
N.B.Co. reports them. N.B.Co. is ready to deliver
them . . . fast. Within 48 hours, anywhere in the
world. New compounds, or known ones, if you
need biochemicals fast, call N.B.Co. collect.

NEW

Puromycin
A most unique antibiotic.

After recent testing
against a vavriety of experi-
mental tumors in various
animals, puromycin showed
significant cytotoxicity in
vitro against a series of tis-
sue cultures derived from
normal and neoplastic hu-
man and animal cells. Char-
acteristically, puromycin
completely inhibited protein
synthesis in Pseudomonas
fluorescens. But not nucleic
acid systhesis. In experi-
ments with Escherichia coli,
puromycin prevented the
final condensation of acti-
vated amino acids to pep-
tides. It cured Trypanosoma
equiperdum infections in
mice and rabbits, and was
partially effective against T.
cruzi. In Tobie's tests on
mice for puromycin's trypan-
ocidal properties, puromycin
had a strong suppressive
effect against all species,
except T congolense

Send for a free review of
puromycin, and a detailed
bibliography.

PUROMYCIN
DIHYDROCHLORIDE

1 gram bottle . . gram $450.00
500 mg. ampule, ampule 235.00
100 mg. ampule, ampule  47.50

25 mg. ampule, ampule 13.25

NUTRITIONAL BIOCHEMICALS CORPORATIO

21010 Miles Avenue ¢ Cleveland 28, Ohi

NEW

Puromycin
Aminonucleoside,

produced by a chemicab
cleavage of puromycin.

Unlike puromycin, the
aminonucleoside is not anti-
bacterially active. But it is
more active than the anti-
biotic against trypanosomes
and mammary adenocarci-
noma in mice. It is totally
active against Toxoplasma
gonii in tissue culture. Its
daily subcutaneous adminis-
tration in rats is reported to
result in Nephrotic syndrome
and pathology .which closely
resemble the nephrotic syn-
drome in children.

A summary of research
work with Aminonucleo-
side, and a detailed bibliog-
raphy, are available free.
Write NBCo.

PUROMYCIN
AMINONUCLEOSIDE

25 mg. ampule, ampule $ 14.90
100 mg. ampule, ampule  53.50
500 mg. ampule, ampule 255.00
1 gram bottle . . gram 490.00

N
o

NEW

A Tetrazolium Dye.
Tetranitro BT (TNBT) offers
many advantages for the
histo and cytochemical local-
ization of oxidative enzymes
in tissue sections.

1. Maximal deposition of
TNBT occurs over a wide
pH range.

2. Crystallization phenomena
has never occured in TNBT
stained tissues.

3. The granular precipitute
of TNBT formazan is of
exceedingly fine dimen-
sion, for a more corrective
staining picture.

4, Cyanide inclusion into in-
cubating media shows lit-
tle effect on highly active
tissues such as heart and
kidney. To suggest that
TNBT is probably a more
efficient reagent for the
cytochemical demonstra-
tion of enzyme systems
such as succinic dehydro-
genase and diphosphopy-
ridine nucleotide diaphor-
ase. Available as follows:

TETRANITRO BT (TNBT)

10 gram bottle . . gram $22.50
5 gram bottle . . gram 23.50
1 gram bottle . . gram 24.75

e, ——— —_———

Send for our free October, 1962 Catalog con-

BANA as a substrate@

for the measurement
of proteolytic enzymes.

Blackwell and Mandl recently
reported Benzoy! DL Arginine
beta Naphthylamide HCI
useful for the biochemical
and histochemical measure-
ment of proteolytic enzymes.
Its many advantages include
specificity, good reproduci-
‘bility, sensitivity and lack
of interference of contami-
nants. BANA has also been
used to assay trypsin inhibi-
tors, and in the quantitative
colorimetric determination
of trypsin. Order in the
following quantities:

BENZOYL DL ARGININE
beta NAPHTHY LAMIDE
HCI (BANA)

10 gram bottle . . gram $7.90
5 gram bottle . . gram 8.50
1 gram bottle . . gram 8.90

taining more than 2600 items. Fill out coupon
and mail today for your copy. SC
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THE FIRST FREE FLOW
ELECTROPHORETIC SEPARATOR

ELPHOR MODEL “FF”’ ELECTROPHORESIS APPARATUS

NOW SEPARATE
50° ML PER HOUR —

10 GRAMS DRY
WEIGHT PER DAY

*Up to 100 ML per hour under optimum conditions. i

The model “FF" is the most efficient continuous flow electro-
phoretic separator because it is based on the unique prin- |
ciple of separation in a free-flowing buffer film between two -
glass plates which form the chamber and without other
carrier medium — no paper, starch, gel or glass beads.

MAJOR ADVANTAGES INCLUDE:

o Greater throughput volume than any similar system e Extremely uniform field potential eliminates diffu-

e Separations of all molecular weights, which are sion problems.
limited or impossible with similar apparatus can be e Faster changeover—ten minutes. for sample; thirty

handled, including viruses, dissolved protein fibers, minutes for buffer wash
bacterial suspensions and others o Voltage 0 to 3000 volts; 50 v/cm
© 48 or 96 collection tubes o Buffer flow adjustable from 45 to 820 ml/hr
* 100% recovery of sample; permits use of very o ynmatched reproducibility and control of operating
small samples : conditions by cooling of chamber, dosaging and col-
o No interaction between carrier and sample lection systems through integrated refrigeration
circuit.

For further information and complete descriptive Iiteraturé on the Elphor “FF"” contact:

BRINKMANN

BRINKMANN INSTRUMENTS, INC., 115 CUTTER MILL ROAD, GREAT NECK, N.Y.

PHILADELPHIA - CLEVELAND - HOUSTON - MIAMI - MENLO PARK, CAL. - 8T. LOUIS
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Editorial

Articles

News and Comment

Book Reviews

Reports

. Departments

Cover

"Contributors Can Contribute Too. . ......................... [P e
The Light of the Atom Bomb: C. P. Butler ...................... ..., e

In brightness, a nuclear detonation is comparable to the sun. ' ‘
Human Water Needs and Water Use in America: C. C. Bradley............... een

A permanent water shortage affecting our standard of living will occur
before the year 2000.

The Ocean Bottom: R. M. Pratt .......... A .‘ ....................... e

Instructions for Contributors: The Editors of Science. . ................. e

Nobel Award—Genetic Code . . . Penguins and Politics ........................ ’

Technical Progress, Social Structure, and Personality: N. J. Smelser. .. ............
Advances in Comparative Physiology and Biochemistry, reviewed by C. L. Prosser. . ..

Malic Dehydrogenases in Sea Urchin Eggs: R. O. Moore and C. 4. Villee . ..............
Lactic and Malic Dehydrogenases in Human Fetal Tissues: B. Wiggert and C. 4. Villee . ...
A Protein Present in Fetal But Not in Maternal Rat Serum: P. C. Kelleher and C. 4. Villee
Secretion of Benzaldehyde and Hydrogen Cyanide by the Millipede Pachydesmus

crassicutis (Wood): M. S. Blum and J. P. Woodring ......... ... .. ... .. voninn
Marrow Chimerism in Marmosets: K. Benirschke, J. M. Anderson, L. E. Brownhill ......
Ribonucleotides of RNA: Separation by Chromatography on Sheets of )

Diethylaminoethylcellulose: K. B. Jacobson ...................ccccieiivinnrnncnns
Force of Response during Ratio Reinforcement: D. E. Mintz .. .................covevn
Sarcoma 180 Inhibition by Combinations of 6-Thioguanine and Uracil Mustard:

B. A. Booth and A. C. Sartorelli ...... ... . .. . . . . . . . e
Maintenance of Globulin Levels in X-irradiated Rabbits after Immunization:

M. B. Rittenberg and E. L. Nelson ............ ... .. ... .. ciiooun e .
Four-Electrode Method for Measuring the Direct-Current Resistivity of Ice:

G. GIFOSS . . ot e
Natural Occurrence of Amino Acids in Virgin Crocidolite Asbestos and Banded

Ironstone: J. S. Harington .. ........ ... ... ... i, R
Impedance to Water Movement in Soil and Plant: W. R. Gardner and C. F. Ehlig ........
Angiotensin II: Its Metabolic Fate: P. A. Khairallah et al. ...... ... ... ... ... ......... .
Relation of Infrared Spectra to Coordination in Quartz and Two ngh-Pressure i

Polymorphs of Silicon Dioxide: C. B. Sclar, L. C. Carrison, C. M. Schwartz .........
Pollen Sequence at Kirchner Marsh, Minnesota: T. C. Winter .............cccveienenn

Inhibition of Antigen-Antibody Reactions by Aminocarboxylic Acids:
W. A. Atchley and N. V. Bhagavan . ............. ... ... it innrasnnsies

Fallout Radionuclides in Euphausiids: C. Osterberg ...... ... ... ... iiiiiiinenrarns
RNA: A Marker in Embryonic Differentiation: L. Gluck and M. V. Kulovich
Amino Acids in Deep-Sea Water: K. Park et al. .. ... ... .. .. .. .. .. ... ... . 0.

Wate; I})elagonks of Plant Communities as a Management Factor for Western Watersheds:
ecker

Letters from K. D. Ansevin and W. B. Webb; D. K. Price; D. A. Holm

and G. F. Jordan . ... ... . . . . . i

Meetings: Muscle Contraction; Acarology; Treatment of Irradiated PrlmateS"
Forthcoming Events

New Products

Frames from a motion picture film showing an effect of the light from an atomic
fireball at Eniwetok. Roosting birds, awakened by the light, took to the air. The
feathers of black birds were ignited, and the birds fell to the ground (see trails in the
two pictures at the bottom). White-feathered birds remained airborne. See page 483.
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Word Picture. This is a picture of the
spoken word ‘you." By analyzing the
sound with a spectrograph, the Labora-
tories’ Lawrence G. Kersta makes a print
of the word in graph form. Graph shows
frequency, time taken, and intensity used
in making speech sound.

News from Bell Telephone Laboratories

WE'RE “FINGERPRINTING”
VOICES...TO FIND BETTER WAYS
OF TRANSMITTING THEM

Acoustics scientists at Bell Telephone Laboratories study
voices to learn how one voice differs from all others, what
makes yours instantly recognizable to friends and family, and
what the elements of a voice are that give it the elusive
qualities of “naturalness.”

To enable us to examine speech closely, we devised a
method of making spectrograms of spoken words. We call
them voiceprints. They are actual pictures of sound, reveal-
ing the patterns of voice energy. Each pattern is distinctive
and identifiable. They are so distinctive that voiceprints may
have a place, along with fingerprint and handwriting identifi-
cation, as an important tool of law enforcement.

The shape and size of a person’s mouth, throat and nasal
cavities cause his voice energy to be concentrated into bands
of frequencies. The pattern of these bands remains essen-
tially the same despite modifications which may result from
loss of teeth or tonsils, the advancement of age, or attempts
to disguise the voice.

Study of voiceprints and recognition factors is part of our
exploration of new techniques to extract and transmit the
minimum essentials of a person’s voice and from these recon-
struct the original voice at the receiving end, retaining its
factors of naturalness.

Our ultimate goal, as always, is to learn how to improve
your telephone service and make it a better value.

BELL TELEPHONE LABORATORIES

World center of communications research and development




YOU REALLY OUGHT TO LOOK INTO THE NEW IEC HN
...A "COMPACT” WITH BIG CENTRIFUGE VERSATILITY

Examine this superb new instrument. You'll
see that IEC has built extraordinary versatility into this
modern, compact, quiet-running centrifuge.

Look at the angle head in the upper left
picture, for example. It swings twenty-four 15 ml tubes
at 3800 rpm — 2100 X G. Look at the horizontal head
at the upper right. It swings six 50 ml tubes at 2670
rom — 1120 X G. These are just samples. You can
acquire over fifty heads and accessories which can be
interchanged in hundreds of combinations to perform
an exceptional variety of work.

You'll find the new model HN centrifuge con-
venient and efficient, too. It has an automatic timer;
smooth, stepless speed controller; an electric brake
and a heavy gauge steel guard bowl. In fact, you'll find
the features and versatility of the HN put it well into
the work range of larger, more expensive centrifuges.
It fills a universal need for an intermediate centrifuge
with capacities formerly available only in larger cen-
trifuges. It is priced well within the most conservative
budget. Would you like complete literature? Write for
12-page Bulletin HN.

INTERNATIDNAL@ EQUIPMENT CO.

1284 SOLDIERS FIELD ROAD . BOSTON 35, MASSACHUSETTS



What's

the Vanguard
Model 1000

collector?

Only the Vanguard Model 1000 Yolumatic 'rac- ~
tion Collector is completels transistorized. com-
pletely self-contained. Thanks to transistorization,
you're assurcd ol absolute reliability in perform-
ance. This reliability even extends to cold-room
environments where temperature often causes
erratic operation or complete instrument failure.
Q. How does the Vanguard Yolumatic Fraction Collector affect
hold-up and mixing?
A. In volumetrically controlled separations, hold-up and mix-
ing are virtually eliminated between fractions.

Q. How is this reduction possible?

A. The Model 1000 uses a unique system of repetitive cuts for
a single sample, in conjunction with a photo-electric sensing
device. It actually collects from one to ten times the siphon
volume in each test tube. You simply dial the number of times
you want the siphon filled and discharged into each test tube.

Q. Is the Model 1000 compact and portable?

A. Vanguard’s Model 1000 is highly compact. Specifically: 25"
wide, 30” long and 6” high. So, you make maximum use of
laboratory and cold-room space. The Volumatic weighs less
than 50 lbs. Yet, because the instrument cabinet is cast alumi-
num, you get the strength and rigidity needed for large columns
and ancillary equipment,

Q. Any other facts?

A. Interchangeable turntables for 13mm, 15mm and 18mm test
tubes are standard accessories. There’s a complete selection of
siphons, For increased versatility, a time and drop counting plug-
in unit is available.

Q. Where can I get more information?

A. For complete information about the Model 1000, write:
Vanguard Instrument Company, Box 244, LaGrange, Illinois.

2
&

VAINGUARD

VANGUARD INSTRUMENT COMPANY
P. O.Box 244 « LaGrange, Illinois « FLeetwood 4-5656

470

so different about

volumatic fraction

Designers and Manufacturers of
Precision Instrumentation for Research

o e

Shown above are Vanguard’s all new Model 1056
Automatic UV Analyzer and Model 1000 Volumatic
Fraction Collector.

Regional Offices; New York, N.Y., 520 Fifth Avenue, TN 7-1998 « San Francisco, Calif., 115 New Monigomery Street, EXbrook 2-0511

SCIENCE, VOL. 138
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Electron micrograph and graphic analysis of AL (OH); sol. 16,000x,

How to get an accurate picture of
particle size distribution quickly

The Carl Zeiss Particle Size Analyzer TGZ3 is basically a com- The circular shape of the bright spot makes it easy to estimate
bination projector and electrical counting device. 1t is easy to sizes, also length and width of rod-shaped particles. Step widths
operate: Place the enlarged photomicrograph or electron micro- can be recorded as absolutely constant or exponentially increas-
graph on the stage of the instrument. Turn a knob until the round, ing and as either a distribution or summation curve.

bright spot of light has the same area as the se-
lected particle. Then press a foot pedal. A signal
pulses to one of the 48 counters, determined by
the size of the image of the iris diaphragm forming
the spot. At the same time a punch descends and
puts a minute hole in the counted particle to pre-
vent repetition of a count.

With this instrument you can count and classify
approximately 1000 particles in less than 15 min-
utes. Fatigue is reduced and accuracy improved.

Carl Zeiés, Inc, 444

The Analyzer is about the size and weight of a type-
writer, It offers two particle-image measuring ranges:

1.0 to 2.2mm and 1.2 to 27.7mm. Since it is semi-
automatic you can also count agglomerations of
particles. A knob allows you to adjust background
light for comfortable contrast. Fields in which
this instrument is successfully used are: rub-
ber, pigments, films, abrasives, etc. Write to

us for further details. Complete service

facilities available,

CARL '
ZEISS The Symbol of World Famous Optics

WEST GERMANY

Fifth Ave, New York 18, N.Y.




Recent AAAS Symposium Volumes

##72. Spermatozoan Motility.

1962. 322 pages. 113 illustrations.

Edited by: David W. Bishop.

For the first time the details of sperm motility
are here presented in monograph form. A
wealth of previously unpublished data. A
valuable souce of reference for the student
and investigator, as well as for the practitioner
of applied reproductive biology.

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

#71. Great Lakes Basin.

1962. 320 pages. 92 illustrations.

Edited by: Howard J. Pincus.

The reader will find here material on pure and
applied science, accounts of new research and
reviews of material published elsewhere, histori-
cal and social studies, and pleas for action
and planning.

§6etsa(z;l Price: $7.50. AAAS Member's Cash Price:

#70. Fundamentals of Keratinization.

1962. 202 pages. 136 illustrations.

Edited by: Earl O. Butcher and Reidar F.
Sognnaes.

The fields of anatomy, dentistry, dermatology,
medicine, pathology, and zoology are repre-
sented in this volume.

gset;zsil Price: $6.50. AAAS Member's Cash Price:

#69. Biophysics of Physiological and Pharmacological
Actions.

1961. 612 pages. 212 illustrations.
Edited by: Abraham M. Shanes.
A bird’s-eye view of a number of principles
now considered important. Useful for teaching,
as well as for research purposes.

Retail Price: $13.50. AAAS Member's Cash
Price: $11.75.

#68. Sciences in Communist China.

1961. 884 pages. 23 illustrations.

Edited by: Sidney H. Gould.

“, . . strongly recommended to all who are
in search of facts and source material on the
sicg:)igrllces in China.”—Science, 22 September

Retail Price: $14.00. AAAS Member's Cash Price:
$12.00.

British Agents: Bailey Bros. & Swinfen, Ltd., Hyde House, West Central St., London, W.C.1
Clip out this Form. Fill in and Mail Today

Sy S N ———————————— PR Tl B D B bbb

American Association for the Advancement of Science

|

Circle Volumes 1515 Massachusetts Avenue, NW =

You Wish To Washington 5, D.C. i

Order . . . Please send the symposium volumes circled on this form, to: 1

72 7 70 Dt L= S O T R I
69 68 67

J N e o L |

66 65 64 . Stat i

Y. e one: ......... ate: ..

63 City: ......... }

$ Please check: . I

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

Payment prices. «C )S$...... ... .enclosed. i

Enclosed ( ) I am not a member of AAAS. ( ) Please bill me. |

() Please send Membership Application Form.

e — ———————— —" ———— ——— — ———— ——— — S

#67. Oceanography.

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

Edited by: Mary Sears.

“I know of no other volume that so well de-
fines oceanography, its purpose, opportunities
and requirements.”—Science, 9 June 1961

Retail Price: $14.75. AAAS Member's Cash Price:
$12.50.

#66. Germ Plasm Resources.

1961. 394 pages. 59 illustrations.

Edited by: Ralph E. Hodgson.

“This book will be of interest to nonplant and
animal breeders, for the rather general treat-
ment of various topics . . . allows for rapid
perusal.”—Bulletin of the Entomological So-
ciety of America, September 1961

getail Price: $9.75. AAAS Member’s Cash Price:
8.50.

#65. Aging . . . Some Social and Biological Aspects.

1960. 436 pages. 65 illustrations.

Edited by: Nathan W. Shock.

“The 26 contributors include many of the most
respected names in American gerontology, and
the chapters cover a wealth of material.”—
Journal of Gerontology

getail Price: $8.50. AAAS Member’s Cash Price:
7.50.

#64. Calcification in Biological Systems.

1960. 526 pages. 283 illustrations.

Edited by: R. F. Sognnaes. .
“Those interested in current concepts of min-
eralization of calcified tissues will find in this
text the sources of current knowledge on the
subject.”—American Journal of Orthodontics,
May 1961

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

#63. Congenital Heart Disease.

1960. 372 pages. 147 illustrations.

Edited by: Allan D. Bass and Gordon K. Moe.
“Should serve as a valuable and concise sum-
mation of the more important aspects of con-
genital heart disease.”—American Journal of
Cardiology, August 1961

Retail Price: $7:50. AAAS Member’s Cash Price:
$6.50.

SCIENCE, VOL. 138
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Researchers are making rapid advances in Gel Electrophoresis . . . I

Electrophoresis on gel supporting media affords much improved resolution in comparison with paper-strip or
free solution electrophoresis. The most common gel material used at present as a supporting medium is
hydrolyzed starch. The synthetic polyacrylamide Cyanogum® recently introduced as an electrophoresis
medium has however many practical advantages. Agar is also used for special purposes. Each of these media
gives a different type of resolution and in many problems you will find it advantageous to employ all three
concurrently or successively.

For most problems, however, we recommend the use of Cyanogum gel for the following reasons:

® It is easy to prepare in aqueous buffer solu- ® You obtain superior differentiation.

tions of any pH without heating. ® You regulate the pore size by the concentra-
tion of the gel.

® The gel normally carries no electrical charge,
hence no electrosmosis.

® Your finished pattern may be stored or filed e Gel may be positively or negatively charged
indefinitely. for special effects.

In making separations, you will find that a vertical gel slab.is preferable—providing that a proper

supporting apparatus is available. It is for this reason that we have designed the versatile,
compact, soundly engineered instrument pictured below.

® The gel is strong and flexible.
® It is transparent and insoluble,

VERSATILITY COMPACT AND SIMPLE DESIGN

Accepts all types of gel, including starch, agar, Gel introduced in liquid form is entirely within
silica, and acrylamide.

GREATER CAPACITY

the cell; no separate mold necessary.

‘Will separate up to 30 components in 2 hours
(Hemoglobin patterns in 4 hour). As many
as 10 individual samples can be run con-
currently on a single gel slab. Up to 500 mg
of pl:'otein can be processed for preparative
work.

@ Sy

Two dimensional gel electrophoresis

with EC470! Results are startling. Ask
for Technical Bulletin #131.

‘A new attachment for the EC475
Destain Unit permits electrophoretic

destaining in 20 minutes!

THE EC470 VERTICAL ELECTROPHORESIS
APPARATUS designed to employ the
advantages of gel electrophoresis

in the most convenient manner.

it IR ERRMBE R b S BN & i
Ref.: “Two-dimensional gel electrophoresis,” Science, 12 Oct. 1962, pp. 152-153.



choose the

SARGENT
MODEL XV

RECORDING
POLAROGRAPH

4 important advantages!

Registered Trade Mark (Pat. No. 2,931,964) &,

1. Full 10’” Chart
2. 1/10% Accuracy of Measurement

3. 10 Standardized Polarizing
Ranges

4, Low Cost

This Sargent. POLAROGRAPH gives
you a large 250 mm (10 inches) chart and
the highest accuracy and current sensi-
tivity at the lowest price of any pen
writing polarographic instrument meet-
ing these specifications.

It offers you optimum specifications
based on over twenty years of leadership
in design, manufacture and service in
this specialized field of analysis.

The polarographic method is capable
of reproducibility to 1/10% and analyt-
ical accuracy to 4%. To make use of this
facility, the instrument must be accurate
to 1/10% and chart space must be pro-
vided for recording large steps to achieve
measuring precision. We strongly advise
against the purchase of any polarogra-
phic instrument using miniature (5 inch)
charts and low gain balancing systems
in the 1% order of precision.

This Model XV is adaptable to 10¢M
determinations with the S-29315 Micro
Range Extender,

SPECIFICATIONS
Current Ranges: 19, from .003 to 1.0 pA/mm,
Polarizing Ranges, volts: 0to -1; -1 to-2; -2 to
-3; -3 to -4; +.5 to -5; 0 to -2; -2 to -4; +1 to -1;
0to-3; +1.5t0 -1.5.
Balancing Speed: standard, 10 seconds; 1
second or 4 seconds optional.
Bridge Drive: synchronous, continuous re-
peating, reversible; rotation time, 10 minutes.
Chart Scale: current axis, 250 mm; voltage
axis, 10 inches equals one bridge revolution.
Current Accuracy: 1/10%
Voltage Accuracy: %%
Chart Drive: synchronous, 1 inch per minute
standard; other speeds optional.
Writing Plate: 10} x 12} inches: angle of
slope, 30°
Standardization: manual against internal cad-
mium sulfate standard cell for both current
and voltage.
Damping: RC, four stage.
Pen: ball point; Leroy type optional.
Suppression: zero displacement control, mer-
cury cell powered, 6 times chart width, upscale
or downscale.
Potentiometric Range: 2.5 millivolts, usable
as general potentiometric recorder.
Finish: case, enameled steel; panels, anodized
aluminum; writing plate, polished stainless
steel; knobs and dials, chromium plated and
buffed.
Dimensions: 23 x 17 x 10 inches.
Net Weight: 65 pounds.

$-29310 Sargent Model XV Recording
Polarograph with accessories and sup-
plies.coeeieeienncescnnesnes..$1585.00
For complete information write for Sargent
Bulletin P,

E. H. SARGENT & CO0., 4647 W. FOSTER AVE., CHICAGO 30, ILLINGIS
Detroit 4, Mich..Dallas 35, Texas - Birmingham 4, Ala.
Springfield, New Jersey « Anaheim, California

3

SARGENT

Scientific Laboratory Instruments:
Apparatus + Supplies + Chemicals



- ACCESSORIES
INCREASE
'CAPABILITIES OF
THE MODEL 350
SPECTROPHOTOMETER

Highly versatile as a basic analytical instrument,
the Perkin-Elmer Model 350 UV-VIS-NIR Spectro-
photometer has even more impressive capabilities
with accessories to perform extra functions. Here
are some of the auxiliaries that are available:

Controlled-T ature Cell Mount (illustrated),
for Perkin-Elmer Cylindrical Sample Cells, main-
tains any specified temperature from 0°C to 100°C
within 0.5°C. Helps determine the kinetics of re-
actions at various 'te'mperaiures.

Standard Time Drive Accessory—records trans-
mittance or absorbance against fime at any of 11
different speeds, for precise one-point kinetic
studies. .

Repetitive Scan Accessory enables the operator
to re-scan any selected segment of an absorption
spectrum automatically at regular time intervals,
to analyze general chemical reaction changes.
Linear Wovelengfh:Accessories pfovide uv, VIS
or NIR linear wavelength readout on the standard
preprinted Mode! 350 chart, where this mode of
recording is desired.

Auxiliary Recorder Readout produces additional
spectra for any desired purpose: enables oper-
ator to stretch or compress spectra, by chart speed

variations. Useful with Linear Wavelength Acces-

sories, above. .

Other accessories include Potassium Bromide Disc
Mount, Short Fixed-Path Liquid Cell, and Variable-
" Path Liquid Cell. For complete details -on Model
350 accessories, write to Instrument Division, Perkin-
Elmer Corporation, 910 Main Avenue, Norwalk,
Connecticut,

PERKIN-ELMER
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“publicly” by . antivivisectionists and
others in our society who either have
not known or have not cared about
the scientific aspects of the problem. I
-regret that Ansevin is apparently un-
aware of the very grave problems that
the scientific community is even to-
.day facing as a result of several con-
gressional bills regarding animal ex-

perimentation. She certainly seems un-.

aware Of the concerted efforts of the
various scientific societies in response
to these bills. For some sense of this
problem I refer her to the 4.1.B.S. Bul-
letin of February 1961. In my opinion
it would have been better not to “pub-
licly” raise this complex problem in
this manner at this time.

Regarding the experiment itself, if
precedent may be taken as a defense,
we find ourselves on solid ground. The
bibliography on sleep deprivation ex-
periments runs into the hundreds. Such
experiments extend at least from
1891—from an early experiment by
Manasseina on the exhaustion of young
pups by sleep deprivation—to a recent
Russian experiment in 1961, by Feld-
man, involving prolonged sleep depri-
vation in cats and dogs. The tread-
mill apparatus used in our experiment
with rats was described in 1946 by
Bunch and Licklider, in the Journal

. of Comparative and Physiological Psy-

chology, and an “improved” version
for mice was described by Kavanau
in March 1962 in the Journal of Ap-
plied Physiology. Certainly these prece-
dents should place our experiment at
least within the general professional
ethic.

As for the animals themselves, con-
siderable care was taken in dealing with
them. Evidence of this is the fact that
only one animal died in the 28-day
experiments, and that this death re-
sulted from a pulmonary condition
which could have occurred under cir-
cumstances independent of the ex-
periment. The remaining animals were
carefully watched, often -at the cost
of considerable discomfort and occa-
sional “exhaustion” on the part of the
experimeters. Finally, the animals were
carefully tested for several months after
their experience on the wheel, and no
evidence of permanent damage was
found by comparison with the con-
trol group. I do not, of course, have
measures to indicate whether “pitiful
states of exhaustion” occurred, or
whether the animals were forced to
counteract a “sensation of drowning.”

However, Ansevin’s letter poses two
more general propositions that cannot

be so specifically dealt with. It is sug-
gested (i) that we refrain from per-

_forming “extreme” experiments, and

(i) that when animals are used in ex-
periments that involve “acute suffer-
ing” “clear and important justification”
be provided. Clearly, the words ex-
treme, acute suffering, and clear and
important justification are highly judg-
mental and value-laden terms. Extreme
may be defined as any condition ex-
ceeding that occurring to an “average”
animal at an “average” time; acute

“suffering, as any condition in which it

might be inferred that the subject
would not freely volunteer for the con-
dition; clear and important justification,
as the prospect of completely modify-
ing a theory or saving x number of
lives in y time. Clearly, on the basis
of such criteria or variations thereof,
to provide controls would be impossible
and the range of our experiments would
be pedestrian; the use of subjects

‘would be governed by whimsy or short-

term emotional outbursts. Perhaps
even more important, the requirement
of “justification” would obliterate basic
research. I hope that we may rather
continue to be guided in our choice of
conditions and use of subjects by the
desire to seek systematic relationships
in the world about us and integration
of these relationships with the theories
and accumulated knowledge of our
various disciplines. Let us hope that
the “ethic” that we are to be governed
and judged by in our choice of such
conditions or subjects will be that of
our peers in the scientific community
rather than one derived in the absence
of an awareness of the overall issues
involved.

Finally, I cannot. forbear noting that
the “inconsequential” findings which
Agnew and I reported have been of
such interest to at least a portion of
our scientific community as to ex-
haust our supply of reprints within
6 weeks.

, WiLse B. WEBB
Department of Psychology,

University of Florida, Gainesville

Wrong Subtitle

Since political scientists have not yet
invented a new and more accurate lan-
guage for their discipline, I think they
have an obligation to be as precise and
objective as they can in writing plain
English. For this reason I trust you
will let me note for the record that
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Chromatogram (left) shows con-
ventional single-column: analysis
of chlorinated hydrocarbons. Un-

stable baseline is caused by
column substrate bleeding at ele-
vated temperature. At right, same
sample and conditions, with good
stability and definition of final
peak, because of differential

effect of dual-column/detector _A

feature of Model 800.

NEW
CHROMATOGRAPH'S
DIFFERENTIAL FLAME
IONIZATION DETECTOR
ADDS SENSITIVITY

TO BASELINE STABILITY

Perkin-Elmer’'s new Model 800 is the first
gas chromatograph to give you-a differen-
tial flame ionization detector. Combined

‘with dual columns and a highly-accurate
linear temperature programmer, it pro--

vides high sensitivity and range with
maximum baseline stability, particularly
in the analysis of trace components at high
temperatures.

Dual columns can completely cancel out
the effects of column substrate bleeding
during either programmed or isothermal
analyses, allowing full use of the ioniza-
tion detector’s inherent sensitivity. Dual

injection ports permit you to use either
column independently.

A high-velocity circulating air oven, coin-
bined with a precision programming sys-
tem, allows seventeen linear heating rates
from 0.5 to 50°C per minute; top oven
temperature is 400°C.

For more information on the Model 800
gas chromatograph, write to Instrument
Division, Perkin-Elmer Corporation, 910
Main Avenue, Norwalk, Connecticut.




TO HELP YOU
STANDARDIZE
COLUMN
CHROMATOGRAPHY

MiniFLow

MICROPUMP

The MiniFlow is an all-glass meter-
ing pump, capable of working against
a head of up to 4 atmospheres (60
1bs/m2) at 4-60 ml/hr or with high-
speed model, 12-180 ml/hr—a range
of flow rates normally encountered
in column chromatography.

The alternately-acting twin syringes,
driven by a linear cam and powered
by a synchronous motor, ensure a
flow wvirtually free from pulsation.
Exchangeable gears permit easy selec-
tion of feed rate.

The MiniFlow Micropump is the
natural complement to any liquid-
phase chromatography system con-
taining a column, a photometric
analyzer and a fraction collector.
Holds eluant flow constant irrespec-
tive of swelling of the column filling,
Time and volume on the recorder
chart become equivalents and over-
flow caused by mains voltage failure
is eliminated.

For complete details on the LKB
Micropump request bulletin 4500822

LKB INSTRUMENTS, INC.
4840 Rugby Ave., Washington 14, D.C.
International Headquarters

LKB-PRODUKTER AB
P. 0. B. 12220, Stockholm 12, Sweden
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the subtitle which Science added to my

‘article entitled “The scientific establish-

ment” [136, 1099 (1962)] was not writ-
ten by me, and indeed was one which
I had expressly objected to using.

That subtitle, as published, read thus:
“The American system gives scientists
in government a freedom and influence
unmatched in other countries.” The
statement is vague enough to be de-
fensible, but I do not really believe it
is true, and my article made no such
sweeping gesture to our national self-
esteem. I would not argue with a British
scientist that he is less free than his
American colleague, and I am not sure
that certain Russian scientists have less
influence than their counterparts here.

The subtitle which I proposed (and
which T am sure was left out by mis-
take) was this: “Scientists in policy
roles help create a constitutional sys-
tem unlike parliamentary or Marxist
models.” I was trying to say that scien-
tists in the United States had had an
important role in creating a different
system, not that the system was better.
I happen to like it, but it is a good
idea, I think, to analyze objectively a
system that we are talking about even
if we then wish to judge it according
to our prejudices. I have been pleased
to note that some of the things in my
article which American readers thought
were meant to give high praise to the
system have been taken by certain Brit-
ish friends as a shameful confession of
the political delinquency of the United
States.

Don K. PRICE

Graduate School of Public
Administration, Harvard University,
Cambridge Massachuseits

We plead guilty to the oversight of
not substituting the subtitle suggested
by Dr. Price after his article had gone
to the printer. Our proofreaders should
have caught the mistake in the galley
proofs.—ED.

Sand Dune Alignment

G. F. Jordan in his excellent paper
on “Large submarine sand waves” [Sci-
ence 136, 839 (1962)] has quoted me
[ibid. 132, 1369 (1960)] as implying
that linear sand dunes from the Ara-
bian Peninsula are oriented parallel to
the prevailing winds.

Without detracting from the excel-
lence of his paper, I wish to state, for

the record, that as far as the Arabian
Desert is concerned, under no circum-
stances can linear dunes be aligned
parallel to the prevailing winds. The
situation is much more complex than
this. Linear dunes are generally formed
parallel to a line that may be the re-
sultant of forces exerted by winds from
a minimum of three directions, only
one of which, usually a mild or mod-
erate wind, is apt to be parallel to the
axes of the dunes.

In the Rub‘ al Khali, linear dunes
originate as fields of transverse cres-
centic dunes, which, in the course of a
long time, evolve into elongated, linear
groups, which may in turn become
partly or entirely linear in shape. Relief
is built up by seasonal storm winds
from opposite to adjacent quarters and
the lineation is accentuated by mod-
erate winds parallel to the axis, usually
from one direction.

The curved linear sand waves shown
in Jordan’s Fig. 7, bear some similarity
to desert dune patterns but appear to be
oriented 180° out of phase. For desert
dunes, the arcs are always upwind and
the concavities are downwind.

The analogy of sand dunes to waves
is unfortunate. Dunes, contrary to com-
monly held notions, are immobile, thus
can hardly be considered as wave
fornts. Sand migrates; dunes do not.
The distinction is made obscurely by
R. A. Bagnold in his book, The Physics
of Blown Sand and Desert Dunes.

DonNaLp A. HoLM
Box 4834, Tucson, Arizona

My statement about extensive linear
dunes and their alignment parallel to
“prevailing winds” should have been
attributed to Kadar, whom I cited, and
to others, including Bagnold, cited by
him, who described Libyan dunes, not
to Holm, who described the Arabian
dunes. The latter dunes appear to be
parallel to “reversing winds,” as indi-
cated in Holm’s paper by his descrip-
tion of the wind regime in Rub‘ al
Khali and by lineations in his Fig. 1.

As for the curvature of crestlines on
Cultivator Shoal in my Fig. 7 in rela-
tion to cross-sectional asymmetry (Pro-
file 2), it does appear that conditions
are contrary to those in the encircled
area to the west (Profile 7) and in dune
patterns described by Holm and others.
Further field investigations of the en-
vironment here are certainly needed.

G. F. JorDAN
U.S. Coast and Geodetic Survey,
Washington 25, D.C.
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THE
HOTTEST
STAGES IN
MICROSCOPY

Leitz Heating Stages

POSSIBILITIES UNLIMITED ...with the unprecedented

range of precisely controlled temperatures in new Leitz
Heating Stages and Microscopes. Poscible —substantial
savings from tests in the molten state now feasible for
the first time. Possible—elimination of long, costly
series of tests during systematic tempering. Possible —
establishing exact softening and melting characteristics
of non-homogeneous substances. Possible —new break-
throughs in knowledge of materials structure. Possible —
a whole new range of discoveries in metallurgy, ceram-
ics, pharmacology and other fields in which observation
under a wide range of controlled temperatures is vitally
significant.

1750

AND RETURN

 Heating Stage —20° to 80° C for tissue, cell cultures
® Heating Stage — 20° to 350° C for microchemistry
 Heating Stage 0° to 1350° C for transmitted and reflec-
ted light

e Vacuum Heating Stage 0° to 1750° C for reflected light
Different Heating Microscope Outfits are available with
ranges from —20° to 1750° for observing and recording
photographically the thermal behavior of materials from
tissue cultures to fuel ashes, slags, glass, glazes,
enamels, ceramics, etc.

WRITE FOR ILLUSTRATED TECHNICAL BROCHURES ON THESE AND OTHER LEITZ SCIENTIFIC INSTRUMENTS, INCLUDING THE LEITZ
MICRO-METALLOGRAPH AND THE LEITZ DILATOMETER...THE HOTTEST THINGS IN MICROSCOPY. 43762

Distributors o f

E. LEITZ, INC., 468 PARK AVENUE SOUTH, NEW YORK 16, N. Vv,
$. h e
Ernst Leitz G. m.b. H., Wetzlar, Germany—Ernst Leitz Canada Ltd.
LEICA AND LEICINA CAMERAS - LENSES - PROJECTORS -t MICROSCOPES
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SCIENCE, VOL. 138



26 October 1962, Volume 138, Number 3539

AMERICAN ASSOCIATION FOR THE
ADVANCEMENT OF SCIENCE

Board of Directors

THOMAS PARK, Retiring President, Chairman
PaurL M. Gross, President
ALAN T. WATERMAN, President Elect

HENRY EYRING DoN K. Price
H. BENTLEY GLASS MiNa REES
MARGARET MEAD ALFRED S. ROMER

WiLLiaMm W. RUBEY
PauL A. SCHERER, Treasurer
DAEL WOLFLE, Executive Officer

Editorial  Board

Davib M. BONNER ‘WiLLArRD F. LiBBY
MELVIN CALVIN NEAL E. MILLER
ERNEST COURANT PHiLIP M. MORSE
FARRINGTON DANIELS COLIN S. PITTENDRIGH
Joun T. EpsaALL KENNETH S. PIezer

. Davip R. GODDARD H. BURR STEINBACH
ALEXANDER HOLLAENDER DEWITT STETTEN, JR.
ROBERT JASTROW WiLLIAM L. STRAUS, JR.
KoNraD B. KRAUSKOPF EDpwaArRD L. TATUM
EpwIN M. LERNER JoHN R. WINCKLER

CLARENCE M. ZENER

Editorial Staff
DAEL WOLFLE Hans NuUSSBAUM
Publisher Business Manager

PHiLLip H. ABELSON, Editor

ROBERT V. ORMES ELLeN E. MURPHY
Managing Editor Assistant Editor

NaNcy TEIMOURIAN, Assistant to the Editor

News: DANIEL S. GREENBERG, PATRICIA D.
PADDOCK

Book Reviews: SaRaH S. DEES

Editorial Assistants: ELEANOR J. BuTZ, GRAYCE
A. FINGER, Nancy S. HaMILTON, OLIVER W.
HEATWOLE, JANE N, HUFF, EpGar C. RICH, JOHN
E. RINGLE, CONRAD YUNG-KWAI

Staff Assistants: LiLLIAN Hsu, MarioNn Y.
KLINE, KAY E. KROZELY

EARL J. SCHERAGO, Advertising Director

SCIENCE, now combined with THE SCIEN-
TIFIC MONTHLY, is published each Friday by
the American Association for the Advancement
of Science at National Publishing Company,
Washington, D.C, SCIENCE is indexed in the
Reader’s Guide to Periodical Literature.

Editorial correspondence should be addressed
to SCIENCE, 1515 Massachusetts Ave., NW.
Washington 5, D.C. Manuscripts should be typed
with double spacing and submitted in triplicate.
The AAAS assumes no responsibility for the safety
of manuscripts. Opinions expressed by authors are
their own and do not necessarily reflect the
opinions of the AAAS or the institutions with
which- the authors are affiliated. For detailed
suggestions on the preparation of manuscripts,
see Science 138, 496 (26 Oct. 1962).

Advertising correspondence should be addressed
to SCIENCE, Room 1740, 11 West 42 St., New
York 36, N.Y.

Change of address notification should be sent
to 1515 Massachusetts Ave.,, NW, Washington 5,
D.C., 4 weeks in advance. Furnish an address
label from a recent issue. Give both old and new
addresses, including zone numbers.

Annual subscriptions: $8.50; foreign postage,
$1.50; Canadian postage, 75¢. Single copies, 35¢.
School year subscriptions: 9 months, $7.00; 10
mo?ths, $7.50. Cable address: Advancesci, Wash-
ington,

Copyright © 1962 by the American Association
for the Advancement of Science.

SCIENCE

Contributors Can Contribute Too

This week, on page 496, we publish a paper of our own that is
neither an editorial, news, nor Association affairs. It is called “Instruc-
tions for contributors.” It describes the kinds of papers we believe
readers expect to find in Science, the level of language that is appro-
priate, and the form in which manuscripts should be prepared. We
urge prospective contributors to follow these instructions, for if they
do, the selection process can be speeded up and the period between
receipt and publication of papers can be shortened. Failure to follow
the instructions will inevitably result in delays. '

No precise boundaries for the subject matter of interest to our
readers can be set forth. Basically, we seek to publish papers that
will advance the knowledge of the scientific community. The mate-
rial may be of broad general interest, of interdisciplinary interest, or
of particular significance in a limited field. Material that opens new
vistas or serves as a step toward further work is especially appropriate.
It may be concerned with any of the physical, biological, earth, be-
havioral, or social sciences. It may consist of a first account of new
research results, a review of the state of knowledge in one field, a
study in the history or philosophy of science, or a discussion of the
problems science raises for other forms of human endeavor, includ-
ing problems raised by the interaction of science and public affairs
and problems in the administration of research and in science education.

The readers of Science come from all fields, and an author may
expect that 75 to 99 percent of them work in a field different from
his own. Hence all articles, meeting reports, book reviews, and let-
ters should be written in language suitable for a general scientific
audience. Similar language is also desirable for at least the first few
paragraphs of reports, even though technical terms peculiar to a field
must be introduced to present the data and arguments.

The organization of papers is important. Most papers should focus
on a particular point or problem that is stated succinctly in the first
paragraph. Data and supporting arguments can follow logically, pro-
vided that their relationship to the problem is made clear. Steps in
the work are most understandable if they are presented in terms of
the purpose they serve rather than in chronological order. If readers
are confused by poor organization or by writing that is incoherent or
too technical they will not continue reading. To the extent that readers
stop reading or skip papers, both the authors and the editorial staff
fail in their effort. _

Manuscripts should be prepared in the form described. Everything
should be double-spaced. If the instructions for paging, titles, abstracts
or subtitles, subheads, tables, figures, equations, and references are
followed carefully, the result will be a manuscript that invites rapid
handling. .

Publication of the new instructions, like the enlargement of our
editorial board which was announced in this space last week, is part
of an effort to achieve rapid publication without sacrificing quality in
selecting papers and presenting them in Science. Rapid publication
benefits both readers and authors. Authors can make a solid contribu-
tion to the effort.—R.V.O.



THE NEW PACKARD NARROW CONSOLE AUTO-
GAMMA® SPECTROMETER SYSTEM FEATURES A
100 SAMPLE CAPACITY WITH CONSTANT BACK-
GROUND...attained by means of a patented sample
changer which locates the test tubes peripherally
around -the lead-shielded, well-type detector. Because
the distance from detector to each sample remains
constant, background remains constant even when
“hot” samples are located adjacent to samples with
little or no activity. .

Another unique feature of the Model 402 Auto
Gamma Spectrometer is a narrow window and expander

amplifier circuitry which assures stability of the
discriminators at window settings as small as 1% of
full scale. The narrow window allows the operator
to examine a small segment of the spectrum, define
true photopeaks more accurately and decrease cali-
bration time significantly.

For manual operation choose the Model 410A Auto-
Gamma Spectrometer and a well-type scintillation
detector. By adding a sample changer, automatic
control unit and a digital printer, automatic operation
will free your personnel of routine sample-handling and
data recording chores.

For a complete technical description of Auto-Gamma
Spectrometer Systems, call your Packard Sales
Engineer or write for Bulletin AD-1004.
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Instructions for Contributors

General Editorial Policies

All papers submitted are considered
for publication and acknowledged on
receipt. Most are sent to two or more
outside reviewers for evaluation of their
significance and soundness. The au-
thor’s membership or lack of member-
ship in the AAAS is not a factor in
selection. Papers are accepted with the
understanding that they have not been
published, submitted, or accepted for
publication elsewhere. However, short
reports of important findings may be
acceptable if they can be published in
Science before the complete results are
published in a specialty journal. Au-
thors will usually be notified of accept-
ance, rejection, or need for revision in
10 days to 3 weeks.

Types of papers. Three types of un-
solicited, signed papers are published:
Articles, Reports, and Letters. Meeting
Reports and Book Reviews are so-
licited. Familiarize yourself with the
general form of the type of paper you
wish to submit by looking over a recent
issue of the journal, and then follow
the instructions for that type of paper.

Proofs. One set of galley proofs is
provided for each paper. Keep altera-
tions to a minimum, and mark them
only on the galley, not on the manu-
script. Extensive alterations may delay
publication by a week or two. Heavily
edited papers are returned to the au-
thor for approval before type is set.

Reprints. Reprints are provided at
cost. An order blank accompanies
proofs.

Writing Papers

Organize your material carefully,
putting the news of your finding
or a statement of the problem first,
supporting details and arguments sec-
ond. Make sure that the significance
of your work will be apparent to read-
ers outside your field, even if you feel
you are explaining too much to your
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colleagues. Present each step in terms
of the purpose it serves in supporting
your finding or solving the problem.
Avoid chronological steps, for the pur-
pose of the steps may not be clear to
the reader until he finishes reading
the paper. Omit minute and compre-
hensive details of method and equip-
ment. You are giving news to scientists
outside your field, not necessarily tell-
ing your colleagues how to repeat your
work step by step.

Avoid specialized laboratory jargon
and abbreviations, but use technical
terms as necessary, defining those likely
to be known only in your field. Read-
ers will skip a paper they do not under-
stand. They should not be expected
to consult a technical dictionary.

Choose the active voice more often
than you choose the passive, for the
passive voice usually requires more
words and often obscures the agent of
action. Use first person, not third; do
not use first person plural when singu-
lar is appropriate. Use a good general
style manual, not a specialty style man-
ual. The University of Chicago style
manual, the style manual of the Ameri-
can Institute of Physics, and the Style
Manual for Biological Journals, among
others, are appropriate.

Manuscripts

Prepare your manuscript in the
form used by Science. Use a good
bond paper for the first copy. Submit
two carbons. Do not use “erasable” or
thin paper for the first copy. Double
space title, abstract, text, signature, ad-
dress, references (including the lines of
a single reference), figure legends,
tables (including titles, column head-
ings, body, and footnotes). Do not use
single spacing anywhere. Put the name
of the first author and the page number
in the upper righthand corner of every
page.

Paging. Use a separate page for the
title; number it page 1. Begin each

major section—text, references and
notes, and figure legends—on a new
sheet. Put each table on a separate
sheet. Place figure legends and tables
after the references.

Titles. Begin the title with a word
useful in indexing and information
retrieval (not “Effect” or “New”).

References and Notes. Number all
references to the literature, footnotes,
and acknowledgments in a single se-
quence in the order in which they are
cited in the text. Gather all acknowl-
edgments into a single citation, and
keep them short (“I thank,” not “I
wish to thank™). Cite all references
and notes, but do not cite them in
titles or abstracts. Cite several under
one number when feasible. Use Chem-
ical Abstracts List of Periodicals for
abbreviations of journal names. If the
journal is not listed there, provide the
full name. Use the following forms:

Journal: H. Smith, Am. J. Physiol.

(1931).

98, 279

Book: F. Dachille and R. Roy, Modern Very

High Pressure Techniques (Butter-
worth, London, 1961), pp. 163-180.

Chapter: F. Dachille and R. Roy, in Reactivity
of Solids, J. H. De Boer, Ed. (Else-
vier, Amsterdam, 1960), p. 502.

Hlustrations. Submit three copies of
each diagram, graph, map, or photo-
graph. Cite all illustrations in the text
and provide a brief legend, to be set in
type, for each. Do not combine line
drawings and photographs in one illus-
tration. Do not incorporate the legend
in the figure itself. Use India ink and
heavy white paper or blue-lined co-
ordinate paper for line drawings and
graphs. Use heavier lines for curves
than you use for the axes. Place labels
parallel to the axes, using capital and
lower-case letters; put units of meas-
urement in parentheses after the label—
for example, Time (sec). Plan your
figures for the smallest possible printed
size consistent with clarity.

Photographs should have a glossy
finish, with sharp contrast between
black and white areas. Indicate mag-
nification with a scale line on the
photograph.

Tables. Type each table on a sepa-
rate sheet, number it with an arabic
numeral, give it a title, and cite it in
the text. Double space throughout.
Give each column a heading. Indicate
units of measure in parentheses in the
heading for each column. Do not
change the unit of measure within a
column. Do not use vertical rules. Do
pnot use horizontal rules other than
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those in the heading and at the bottom.
A column containing data readily cal-
culated from data given in other col-
umns can usually be omitted; if such
a column provides essential data, the
columns containing the other data can
usually be omitted.

Plan your table for small size. A one-
column table may be up to 42 char-
acters wide. Count characters by count-
ing the widest entry in each table col-
umn (whether in the body or the head-
ing) and allow three characters for
spaces between table columns. A two-
column table may be 90 characters
wide.

Equations and formulas. Use quad-
ruple spacing around all equations and
formulas that are to be set off from
the text. Most should be set off. Start
them at the left margin. Use the solidus
for simple fractions, adding the neces-
sary parentheses. But if braces and
brackets are required, use built-up
fractions. Identify hand-written sym-
bols in the margin, and give the mean-
ing of all symbols and variables in
the text immediately after the equation.

Articles

Articles may range in length from
2000 to 5000 words. Write-them clearly
in reasonably nontechnical language.
Provide a title of one or two lines of
up to 26 characters per line and a
subtitle consisting of a complete sen-
tence in two lines with a character count
between 95 and 105 for the sentence
(spaces between words count as one
character each). Do not break words
at the ends of lines. Write a brief au-
thor note, giving your position and
address. Do not include acknowledg-
ments. Place title, subtitle, and author
note on page 1. Begin the text on page

Insert subheads at appropriate places
in the text, averaging about one sub-
head for each three manuscript pages.
Keep them short—up to 35 characters
and spaces. Do not use more than one
degree or level of subheads.

Provide a summary at the end.

Do not submit more than one illus-
tration (table or figure) for each 800
words unless you have planned care-
fully for grouping. With such planning,
many illustrations can be accommo-
dated in one article. Consult the edi-
torial office for help in planning.

Particularly good photographs suit-
able for use on the cover are desired
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if they can be published in connection
with an article.

Articles in the series on Current
Problems in Research are usually so-
licited. Each is focused on a problem
and the mode by which it is being
attacked but presents enough of the
background and state of knowledge in
the field to let the reader appreciate
the significance of the problem under
discussion.

Reports

Short announcements of current re-
search results are published in the
Reports section. A report should have
news value for the scientific commu-
nity or be of unusual interest to the
specialist or of broad interest because
of its interdisciplinary nature. It should
contain solid research results or re-
liable theoretical calculations. Specula-
tion should be limited and is permis-
sible only when accompanied by solid
work. The preferred length is 600 to
1200 words, but longer papers can be
accommodated if the extra length is
necessary to present the news. Limit
illustrative material (tables and figures)
to one item of two-column width or to
two itcms of one-column width. More
can be accommodated, but papers with
limited amounts of illustrative material
(preferably one column wide) can be
published most expeditiously.

Title. Begin thc title with an im-
portant word (preferably a noun) that
is likely to be useful to indexers. The
title may be a conventional one (com-
posed primarily of nouns and adjec-
tives), a sentence (containing a verb),
or a structure with a colon (Nictitating
Membrane: Classical Conditioning and
Extinction in the Albino Rabbit).
Limit it to three lines of complete
words of no more than 32 characters
per line (spaces between words count
as one character each). Do not use
abbreviations. Type the title in the
middle of page 1.

Abstract. Provide an abstract of 45
to 55 words on page 2. The abstract
should amplify the title but should
not repeat it or phrases in it. Quali-
fying words for terms used in the title
may be used. Tell the results of the
work, but not in terms such as
“——— “was found” or “is described”
or “is presented.”

Text. Begin the text on page 3. Put
the news first. Do not refer to unpub-
lished work or discuss your plans for

further work. If your paper is a short
report of work covered in a longer
paper to be published in a specialty
journal, you may refer to this paper
if it has been accepted. Name the jour-
nal. If the manuscript has not been
accepted, refer to it as “in preparation.”
Omit references to private communi-
cations. Do not use subheads.

Signature. List the authors on the
last page of the text and give a simple
mailing address.

Received dates. Each report will be
dated the day an acceptable version is
received in the editorial office.

Letters

The Letters section provides a fo-
rum. Letters are usually comments on
articles and reports (not letters) al-
ready published, but they may also be
expressions of opinion about some
question of interest to scientists. No
illustrations are used. Technical com-
ments or letters containing data will
be considered for publication as re-
ports.

Letters will be judged only on clarity
of expression and interest to the scien-
tific public. Keep them short, prefer-
ably to less than 250 words. The edi-
tors may shorten letters. Proofs are
not furnished to authors; reprints are
not available.

Meeting Reports

Meeting reports should summarize
a few of the most important scientific
results and give an interpretation of
them in terms that can be understood
by a wider audience than that repre-
sented by those who attended the sym-
posium. Focus your report on events
that will have interest, news value, and
significance to an audience of varied
background. A definitive report is not
possible, and a catalog of who spoke
on what subject is dull. Most meeting
reports are solicited.

Book Reviews

Book reviews for Science are solic-
ited. Describe, appraise, and evaluate
the book. Write for a general scientific
audience. Consider the book’s scope,
purpose, contents, and potential useful-
ness, and state your opinion of the
book clearly and concisely.
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myosin having been used synonymously
for the protein that makes up the
major part of the thick filaments of
molluscan muscle. J. Hanson pre-
sented electron micrographs (obtained
with J. Lowy) that demonstrated the
presence of only two kinds of filaments
in “catch” muscles.

The fact that the paramyosin-
containing filaments have free tapered
ends, and are therefore discontinuous,
was adduced as evidence that para-
myosin (tropomyosin A) is not re-
sponsible for the “catch” or main-
tenance of tension. Lowy and Hanson
propose that the “catch” in these spe-
cialized muscles is due to the slow re-
lease of the links formed between ac-
tin and myosin in contraction. An
alternative point of view was put for-
ward by C. Ruegg, who described ex-
periments in which the actomyosin sys-
tem was inactivated by various re-
agents, including thiourea, without con-
comitant impairment of the “catch”
mechanism. W. Johnson and A. G.
Szent-Gyorgyi presented corroborative
data indicating a pH-dependent phase
transition in the paramyosin system of
glycerol-extracted fibers. These re-
sults supported the view that paramyo-
sin (tropomyosin A) is the component
responsible for the “catch” and is dis-
tinct from the actomyosin system re-
sponsible for the development of ten-
sion.

The session on the interaction be-
tween myosin and actin, with H. H.
Weber as chairman, was dominated
by discussion of the relaxing factor in
muscle. Although it was generally
agreed that the sarcoplasmic reticulum
participates in the mechanism of relax-
ation, the precise mode in which this
structural component exerts its effect
was not established. In view of the
ATP-dependent binding of calcium by
the sarcoplasmic reticulum (Ebashi
and Hasselbach) and the well-known
inhibition of relaxation by calcium,
some investigators considered that cal-
cium binding alone may explain the
phenomenon of relaxation. Others ex-
pressed the view that the elaboration of
a soluble relaxing substance by the
reticulum could play an important role
with or without further calcium bind-
ing.

The problems relating to the ener-
getics of muscle were introduced by the
session chairman, D. R. Wilkie. R. E.
Davies and D. F. Cain reported the
disappearance, during the single con-
traction, of adenosine triphosphate in

A
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frog muscles treated with 1,2,4-fluorodi-
nitrobenzene. This significant observa-
tion, if confirmed in other laboratories,
should settle the doubts that have per-
sisted for several years about the role
of adenosinetriphosphate as the immedi-
ate source of energy for contraction.

The last session of the conference
dealt with theories of muscle contrac-
tion and with some problems -related to
excitation coupling. The chairman,
R. J. Podolsky, ably outlined theories
based essentially on the double-filament
model. Two alternative schemes were
examined: one involved simple sliding
of filaments without changes in the
structure during contraction; the other
was based on the possibility of shorten-
ing in the thin filaments. A. G. Szent-
Gyorgyi and W. Johnson proposed a
new theory derived from the fluorescent
antibody results, in which connections
were postulated between the myosin
and the actin filaments in opposing
halves of the sarcomere. According to
their hypothesis, some reorganization
or folding within the myosin filaments
would pull in the opposing actin fila-
ments during contraction. In the discus-
sion that followed it was noted that no
evidence for structural changes in the
thick filaments during contraction has
as yet been demonstrated.

The participants felt that this had
been a useful and stimulating confer-
ence, enabling workers in various fields
to focus on critical and unresolved
problems in the structure and function
of muscle.

C. CoOHEN
Children’s Cancer Research Foundation,
Children’s Hospital Medical Center,
and Harvard Medical School,
Boston, Massachusetts
J. GERGELY
Retina Foundation, Massachusetts
General Hospital, and Harvard
Medical School, Boston
A. MarTONOSI
Retina Foundation

Acarology

For the first time in the Western
Hemisphere, acarologists from the
diverse disciplines of taxonomy, physi-
ology, biochemistry, genetics, disease
transmission, behavior, and economic
control met together to share their re-

search and to focus upon their mutual

concern—acarology. Observers have
noted that this historic meeting pushed
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the discipline of acarology ahead sever-
al years and provided the stimulus
needed for planning an annual sympo-
sium on acarology. Among the 168
participants were acarologists from
Germany, France, the Congo, South
Africa, Canada, New Zealand, and
the Canal Zone. Notable among
these acarologists from other countries
was Marc André, editor of Acarologia.

Financial support for the meeting
was provided by several chemical com-
panies, and considerable interest was
evidenced in the 23 papers dealing with
bionomics and control of acarine pests.
These discussions centered about such
diverse subjects as acaricidal activity
and chemical structure and the control
and bionomics of acarine pests of cot-
ton, florists crops, citrus, woody orna-
mentals, and poultry and other live-
stock. Attention also centered upon the
predatory activity of certain mite
species with respect to housefly eggs
and eggs of other mite species. New
techniques for mounting, rearing, and
testing chemical and biological re-
sponses in acarine forms were reported.

Of special interest was the strong
program in the areas of physiology,
biochemistry, and nutrition of acarine
forms. Attention was focused upon
carbohydrate metabolism; esterases and
the biochemistry of nerve function in
the two-spotted spider mite; water
balance and equilibrium humidity;
population dynamics; genetics of re-
sistance and cross resistance of acarine
forms; and nutrition.

Transmission of disease by the
Acarina was also considered as the
relationship between mites and ticks
and their role in disease transmission
in plants and animals were reviewed.
Recent discoveries on the intricate role
mites play in the transmission of plant
diseases were discussed in detail.

Current problems in acarine sys-
tematics were carefully examined, par-
ticular attention being paid to the in-
creasingly important role of numerical
taxonomy and the current complexity
of spider-mite taxonomy, genetics, and
morphology. A thorough discussion of
the systematics of endoparasitic acarines
and some novel approaches to the
measurements of microacarines were
included. The behavior of mites and
ticks in response to light, humidity, and
hosts and their sex behavior also re-
ceived attention.

The symposium was characterized by
a spirit of fraternity which led to the
formation of a Committee on Acarology

comprised of all those in attendance,
with the following elected officers:
Dean Furman, chairman; Tyler Wooley,
program chairman for 1963; Donald
Chant, secretary; and John Naegele,
treasurer. Under the leadership of these
officers the committee members will
decide whether to become an autono-
mous society or a subgroup of some
larger society.

Plans for the publication of the
papers presented at the symposium are
being made. It is anticipated that they
will be published in a bound volume,
the first of a series of yearly symposium
volumes to be entitled “Recent Ad-
vances in- Acarology.”

JoHN A. NAEGELE
New York State College of Agriculture,
Cornell University, Ithaca

Treatment of Irradiated Primates

From 15 to 18 August 1962 an inter-
national symposium on bone marrow
therapy and chemical protection in ir-
radiated primates was held in Rijswijk,
the Netherlands. The main objective of
the symposium was to exchange ideas
as to the causes of difficulties in the
treatment of irradiated primates, in-
cluding human patients, and to discuss
future research plans for overcoming
these difficulties.

There were sessions on bone marrow
transplantation in monkeys, on the im-
munological activity of the primate
fetus, on human applications of bone
marrow transplantation, on chemical
protection of primates, and on monkey-
colony management.

The symposium was sponsored by
the Organization for Health Research,
T.N.O. The Radiobiological Institute,
T.N.O., acted as host for the meetings.
There were 32 participants, from
France, the Netherlands, the United
Kingdom, and the United States; 22 of
the participants presented papers.

The proceedings of the conference,
including transcripts of the discussions,
are expected to be available by 1 No-
vember from the Radiobiological In-
stitute, T.N.O., 151 Lange Kleiweg,
Rijswijk (Z.H.), Netherlands, or from
Dr. R. R. Overman, University of Ten-
nessee College of Medicine, Memphis
($4).

D. W. vaN BEKKUM
Radiobiological Institute,
National Health Research Council,
Rijswijk, Netherlands
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Forthcoming Events

November

18-21. Information System Sciences,
congr., Hot Springs, Va. (E. M. Bennett,
MITRE Corp., P.O.Box 208, Bedford,
Mass.)

-19-21. European Packaging Federation,
congr., Paris, France. (EPF, 3 rue La
Boétie, Paris 8°)

19-23. Radioactive Dating, intern.
symp., Greece. (Intern. Atomic Energy
Agency, 11 Kirntner Ring, Vienna 1)

19-26. Paris Intern. Dental Sessions,
Paris, France. (G. Delbart, 3 place de la
Gare, Mantes, S.-et-O., France)

20. Manufacturing Chemists’ Assoc.,
mid-year conf., New York, N.Y. (MCA,

1825 Connecticut Ave., NW, Washing-
ton 9)
20-24. Fish Diseases, intern. symp.,

Turin, Italy. (R. Vittoz, Intern. Office of
Epizootics, 12 rue de Prony, Paris 17¢,
France)

22-23. International Waste Rubber and
Plastics Federation, conf., Antwerp, Bel-
gium. (R. G. Kirkpatrick, Moorgate Hall,
Moorgate, London, E.C.2, England)

22-24. Central Assoc. of Science and
Mathematics Teachers, St. Louis, Mo. (J.

Kennedy, Indiana State College, Terre
Haute)
22-24. National Council for Geo-

graphic Education, Chicago, Tll. (L. Ken-
namer, Univ. of Texas, Austin)
22-27. Automation and Instrumenta-

tion, congr., Milan, Italy. (Federazione
delle Associazioni Scientifiche e Techniche
di Milano, Via del Politecnico 10, Milan)

22-27. Thermotechnology, intern. conf.,
Milan, Italy. (A Barbieri, Via Marcona
15, Milan)

22-3. Latin American Forestry Com-
mission, Santiago, Chile. (U.N. Food and
Agriculture Organization, Regional Of-
fice, Casilla 10095, Santiago)

23-24. American Mathematical Soc.,
Chicago, Ill. (AMS, 190 Hope St., Provi-
dence 6, R.I)

23-24. American Physical Soc., Cleve-
land, Ohio. (K. K. Darrow, APS, Co-
lumbia Univ., New York 27)

23-24. American Soc. of Animal Sci-
ence, Chicago, Ill. (C. E. Terrill, Animal
Husbandry Research Div., Agricultural
Research Center, Beltsville, Md.)

24-25. American College of Chest Phy-
sicians, Los Angeles, Calif. (ACCP, 112
E. Chestnut St., Chicago 11, TIL)

26-28. Atomic Industrial Forum, an-
nual clinical meeting, Los Angeles, Calif.
(Circulation and Records Dept., AMA,
535 N. Dearborn St., Chicago 10, TIL)

25-30. American Soc. of Mechanical
Engineers, New York, N.Y. (ASME, 345
E. 47 St., New York 17)

25-30. Radiological Soc. of North
America, annual, Chicago, IIl. (M. D.
Frazer, 1744 S. 58 St.,, Lincoln, Neb.)

26. Industrial Pharmacy Section, Amer-
ican Pharmaceutical Assoc., annual re-
gional, Chicago, Ill. (M. Higgins, G. D.
Searle Co., Chicago 80)
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26-27. Combustion Inst., western states
section, Sacramento, Calif. (G. Fenech,
Combustion Inst., 16902 Bollinger Dr.,
Pacific Palisades, Calif.)

26-29. American Nuclear Soc., Wash-
ington, D.C. (O. Bizzell, Isotope Tech-
nology, Development Branch, Div. of
Isotopes Development, €U.S. Atomic
Energy Commission, Washington 25)

27-28. Medical Conf., North Atlantic
Treaty  Organization, Paris, France.
(NATO, Information Service, Port Dau-
phine, Paris 16°)

27-29. AtomFair, ‘American Nuclear
Soc.—Atomic Industrial Forum, Wash-
ington, D.C. (R. Barlow, Atomic Indus-
trial Forum, 850 Third Ave., New York
22) .
27-30. Biological Future of Man, symp.,
London, England (by invitation only).
(Ciba Foundation, 41 Portland Pl., Lon-
don, W.1) .

28-29. Materials Information Retrie-
val, symp., Dayton, Ohio. (E. Dugger.
ASRCEM-1, Aeronautical Systems Div.,
Wright-Patterson AFB, Ohio)

28-30. Human Factors Soc., annual,
New York, N.Y. (G. E. Rowland. Row-
land and Co., Box 61, Haddonfield, N.J.)

28-30. National Foundation Birth De-
fects Centers, conf., Miami, Fla. (Science
Information Div., National Foundation,
800 Second Ave., New York 17)

28-30. Reinforced Plastics. intern. conf.,
London, England. (British Plastics Fed-
eration, 47-48 Piccadilly, I.ondon, W.1)

28-30. Technical Progress in Communi-
cation Wires and Cables, annual symp.,
Asbury Park, N.J. (H. F. X. Kingsley,
U.S. Army Signal Research and Devel-
opment Laboratory, Fort Monmouth,
N.J)

28-30. Ultrasonics Engineering, symp.,
New York, N.Y. (R. N. Thurston, Bell
Telephone Laboratories, Murray Hill.
N.J)

28-30. Vocational Rehabilitation, sem-
inar, Manila, Philippines. (D. J. Tablan,
Philippine Foundation for the Rehabili-
tation of Disabled, Philippine Natl. Red
Cross Bldg., corner of Gen. Luna and
Victoria, Intramuros, Manila)

29-1. Homogeneous and Heterogene-
ous Catalysis, symp., Rostock, Germany.
(Institut fiir Organische Katalyseforschung.
Deutsche Akademie der Wissenschaften zu
Berlin, Buchbinderstr. 5-6, Rostock)

29—1. Legal Medicine and Forensic Sci-
ence, 1st interamerican conf., Rio Piedras,
Puerto Rico. (L. A. Bear, First Inter-
american Conf., P.O. Box 12065, Univer-
sity Station, Univ. of Puerto Rico, Rio
Piedras)

29-]. Physical Factors Modifying Re-
sponse to Radiation, conf., New York,
N.Y. (E. P. Cronkite, Medical Research

Center, Brookhaven Natl. Laboratory,
Upton, L.I., N.Y.)
29-1. National Acad. of Sciences,

autumn meeting, Austin, Tex. (Meetings
Dept., NAS, 2101 Constitution Ave.,
Washington 25) .

29-1. Texas Acad. of Science, Austin.
(D. E. Edmondson, Mathematics Dept..
Univ. of Texas, Austin 12)

30-1. Connective Tissue: Intercellular
Macromolecules, symp., New York, N.Y.
(S. J. Farber, c/o New York Heart Assoc..
10 Columbus Circle, New York 19)
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