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In Medical Research THE TYPE S SETS THE RECORD STRAIGHT

If you're an investigator who wants the convenience of rectilinear recording, the economy
of ink-on-paper, and the superb circuitry of an Offner, you can now get them all in the
new Type S Dynograph® recorder.

The Offner Type S gives you other notable advances too: the sharpest, cleanest pen traces
you have ever seen; positive-pressure ink system with instant-drying ink (you couldn’t
smudge it if you tried); new push-button speed shift; and of course the full line of Offner
plug-in couplers to record different signals economically.

Literature on the remarkable ink-rectilinear Type S lists other features and specifications;

ask for Data File S-5.

Beckman® ISt -
SPINCO DIVISION
PALO ALTO, CALIFORNIA

International Subsidiaries: Geneva, Switzeriand; Munich, Germany; Glenrothes, Scotland; Paris, France; Tokyo, Japan; Capetown, South Africa



Texts and references on
basic and applied sciences

A New Reference Work!

‘Atomic ENERGY ENCYCLOPEDIA

IN THE LIFE SCIENCES
Edited by CHARLES WESLEY SHILLING

Written and published under the auspices of the Atomic
Energy Commission, this fascinating and authoritative ref-
erence work gives you up-to-the-minute information on the
effects of radiation on living material. It covers uses of
atomic energy in medicine, agriculture and biology; it de-
scribes scores of other peaceful uses of atomic power, radi-
ation, and radioactive isotopes. More than 1200 alphabeti-
cally arranged entries are included. They range in topic
and length from definitions of technical terms (absorp-
tion coeflicient, radiation belt) to journal-length articles
on procedures and problems (treatment of cardiac disease

with radioactive iodine, radioactive waste disposal).
Editor and Major Contributor, CHARLES WESLEY SHILLING, M.D., D.Sc.,
Consultant to the U. S. Atomic Energy Commission; Deputy Director,
Division of Biology and Medicine, USAEC, 1955-60. 474 pages 7v4” x
10v4 ", 268 illustrations, 98 tables. About $10.50

New—Ready January, 1964

New! A Collection of Classic Papers
HAZEN—

READINGS IN PoPULATION AND
ComMuNITY EcoLoGY

Carefully chosen from the literature (1935 to 1963), each
paper in this select collection is a classic. Each offers in-
teresting and important supplementary reading for stu-
dents in the standard course in ecology. Dr. Hazen has
grouped -the 25 readings into four general classifications:
Single Species Population; Relationships between Species;
Community Metabolism; Community Structure. Included
in these groups are papers on: Studies of Population Dy-
namics of the Salamander Cenus Desmognathus. in Vir-
ginia—Beetles, Competition and Populations—Daily En-
ergy Requirements of a Wild Anna Hummingbird—Species
Abundance and Community Organization—Life Tables for

National Populations of Animals.
Collected by WiLLIAM E. HazeN, Ph.D., Assistant Professor of Zoology,
San Diego State College, San Diego, California. About 384 pages, paper-
bound, 7Y4” x 10¥4”. About $4.50.

New—Ready January, 1964
13 DECEMBER 1963

A New Programed Text!
CARNELL & REUSCH—

MOLECULAR EQUILIBRIUM

-'This programed manual is the initial unit of a complete
12-unit course in General Chemistry. It presents, at a rig-
orous yet workable level, one of the chemistry areas fresh-
men find most difficult. Molecular Equilibrium is a sup-
plement to text and classroom . . . enabling the student
to successfully teach himself . . . at his own pace. Pro-
gressively and surely, the student substantiates each fact
as he goes along. He is required to respond correctly to
questions on each small step, each new bit of information,
before he may proceed. Sections include: Reversible Re-
actions; Static vs. Dynamic Equilibrium; Heterogeneous
Reactions; Stress; The Role of the Catalyst; etc. A prob-
lem section at the end of the book helps check understand-
ing. This course was tested at 12 schools, using more than
200 students.

By PauL H. CARNELL, Ph.D., Albion College, Michigan; and ROSETTA
N. ReuscH, Ph.D. 217 pages, 74" x 10v4”, illustrated. $2.25.
New—Published September, 1963

Completely Revised New (2nd) Edition
MAINLAND—

ELEMENTARY MEDICAL STATISTICS

Here, thoroughly rewritten and enlarged, is the New (2nd)
Edition of a respected American text on use of statistics
in medical research. Dr. Mainland aims at showing the
teacher, researcher, and student how to think statistically.
A unique question-and-answer format is employed to em-
phasize the considerations the investigator must take into
account when planning, implementing, and evaluating his
project. A valuable how-to-do-it-portion of the text con-
centrates on organization and performance of specific in-
vestigatory methods. Emphasis is devoted to procedures
especially useful to the small-scale researcher. Among prob-
lems discussed here are: random sampling; standard devi-
ation; correlation coefficients; estimation of population
percentiles; etc.

By DonNALD MAINLAND, M.B., Ch.B.,, D.Sc., Professor and Chairman,
Department of Medical Statistics, New York University College of Medi-
cine. 381 pages, 68” x 914", illustrated. $9.00.

New (2nd) Edition—Published September, 1963.

W. B. SAUNDERS COMPANY

West Washington Square, Philadelphia 5, Penna.
Please send and bill me: :

[0 Carnell & Reusch—Molecular Equilibrium..........$2.25
[0 Mainland—Elementary Medical Statistics............$9.00
[J Shilling—Atomic Energy Encyclopedia......About $10.50
[1 Hazen—Readings in Ecology.................About $4.50
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A single thallus of the “Appalachian
gametophyte” taken from sandstone
rocks in Ohio. Mats of thousands of
these plants, which are similar to
liverworts, cling to rocks and trees
over a large area of eastern United
States north to Ohio and Virginia. It
is evidently a fern from which the en-
tire sporophyte generation has been



digital-type
reading

Another first from Sartorius.

Sartorius pioneered in the introduction
of analytical balances with a 1000 mg
optical range reading direct to 0.1 mg
(without interpolation). Now, while most
competitive instruments still offer
shorter, less practical, optical ranges,
Sartorius is first to introduce a new pro-
jection scale on which each division is
individually numbered. And, this scale
is available on models with various sen-
sitivities including a semi-micro version
(reading direct to 0.01 mg).

The Digital Read-Out was achieved
through an increase in magnification
made possible by Sartorius’ longer light
path—because the scale is located in the
base of the housing.

The new image is physically much larger
and brighter than scales on other bal-
ances, and the higher magnification has
also improved reproducibility.

In every respect, weighings are simpler
and faster. Reading errors are virtually
impossible. Before you buy, compare the
Sartorius Projection Scale and the
Sartorius Balance to any other model
available. You cannot appreciate the dif-
ference until you see it. Prices begin at
just $725,

Today, Sartorius is first in balance
design.

BRINKMANN INSTRUMENTS INC.,
CANTIAGUE ROAD, WESTBURY, L. I., NEW YORK

ST. LOUIS * CHICAGO * HOUSTON ¢ CLEVELAND
PHILADELPHIA « SAN FRANCISCO
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Model R7 Recipro-Glide Shaker
Variable speed range: 65-200 strokes per min.
Uniform 1%, reciprocal stroke. Available with
box carrier (illustrated), as well as with a vari-
ety of shaker platforms. Larger capacity model
also offered. Holds 40/250-ml flasks*.

Model S-3 Gyrotory Shaker
Variable speed range: 85-285 rpm or 140-
400 rpm. Uniform 34" stroke. Holds 25/250-
ml flasks*.

R

Model G76 Gyrotory Water
Bath Shaker

Speed ranges: 85-285 rpm or 140-400 rpm.

14" stroke. Temperature adjustable to 100°

C + 0.5 C. Cooling coil and gassing hood

optional. Models available with reciprocal

agitation. Holds 9/250-ml flasks*.

Model G10 Gyrotory Shaker
Variable speed range: 140-400 rpm or 50-
150 rpm. Uniform 17 stroke. Holds 40/250-
ml flasks*. Larger platform holds 70/250-
ml flasks*.

What Type of Shaker
Do You Prefer?

Gyrotory®, reciprocating, water bath or incubator...
there is a New Brunswick shaker to meet your
particular requirements.

Model G25 Gyrotory

Incubator-Shaker
Variable speed range: 140-400 rpm or 50-
150 rpm. Uniform 17 stroke. Thermostatic
temperature control to 60°C <+ 0.5° C.
Optional connections for gassing. Larger
refrigerated models also available. Holds
40/250-ml flasks*.

mut‘m’-

Over 25 different models are
available with numerous holding
devices and interchangeable
shaking platforms for flask sizes
from 10-ml to 6 liters, test
tubes, separatory funnels, 5-gal-
lon carboys, or other containers.

Ranging in size from bench-
top shakers to large, 4-tier in-
dustrial models, this apparatus
is available in a wide range of
speeds and strokes. Some units

are equipped with facilities for
gassing; others are refrigerated
and illuminated for low temper-
ature and photosynthesis studies.

NBS shakers are precision-
built with powerful drives for
continuous operation and long
life. Performance is smooth,
quiet, and dependable regardless
of speed and loading conditions.
The apparatus is uncondition-
ally warranted for one full year.

WRITE FOR CATALOG GRS/12133

New Brunswick Scientific Co., Inc.
1130 Somerset St.,New Brunswick,N.J.

Manufacturers and Distributors of Precision Laboratory Apparatus

13 DECEMBER 1963

Model R82 Reciprocating
Tier Shaker
Speed range: 35-200 strokes per min. Con-
tinuously adjustable stroke from 0-4”7,
Holds 192/250-ml flasks on 6 removable
trays*.

Model V Rotary Flask Shaker
Variable speed range: 160-400 rpm or 100-
250 rpm. 17 stroke. Holds 40/250-mi
flasks*.

* Accommodates a variety of flask sizes.

250-ml size used for comparing shaker capacities.
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We could build his trainer by applying all of our experience
on submarine and aircraft trainers, space suits, digital
computers, life science projects and optical displays. We
have built trainers that take submariners down deep,
through every undersea maneuver and hazard imaginable,
miles from the nearest salt water. We wrote the specifica-
tions for the F-105.trainer. Pilots fly it at 50,000 feet and
1400 miles per hour, in a quiet little room. And for years
we've been researching the problems related to space
trainers such as those that will be needed for NASA’s moon
shot and other space voyages. The men who design these
trainers first project themselves into the vehicle, in the

alienenvironment, and anticipate everyconceivable hazard.
Then they make a mathematical model of the vehicle and
its mission. They program logic circuits for every event in-
cluding errors and breakdowns—every sight, sound, touch
and smell—the crew might encounter. They build a working
duplicate of the control center, complete. And finally they
add a console where an instructor can put the crewmen
through the journey over and over again until every single
detail of it becomes routine. When it comes to training peo-
ple for survival in hostile environments, Republic knows its
business. Even though all our experience so far happens
to be with Earthmen. REPUBLIC AVIATION CORPORATION

We could train a Martian to orbit the earth, land
a complicated vehicle, make scientific observations
and get back to Mars to tell about it.

1416

Republic Aviation Corporation, Farmingdale, Long Island, New YorR
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Sample Changer: No change in temperature level
because light sources located at safe distance.

Monochromatar: Enlarged measuring range from

5 185 mu« to 2500 mu at highest resolving power.

Amplifier: Linearity assured due to modulated light. . Friction-free slit adjustment. Chopper diaphragm in-
Therefore, wide choice of amplification steps i corporated for modulating light.

Light Sources: By operating a knob, tungsten or hy
drogen bulb can be used.

iy 3 : Power Supply: Operates on line voltage and takes
& : care of stabilization

Detectors: Choose either multiplier or
phototube by operating a lever

Optical Bench: Makes quick interchange of all ac
cessories possible without realignment

Scales: The projected enlarged precision micro
scales can be read off conveniently, free of parallax.

The Carl Zeiss Spectrophotometer PMQ I

The PMQ Il is outstanding for rapid measurements of liquids, gases Device, attachments for analysis of chromatograms, fluorescence
and solids at the highest resolving power of the spectrum. You can and reflectance measurements, and for flame photometry. Write
make a quick survey of a sample, find out where its absorption Dept. SC for further details or a demonstration of the Spectropho-
bands lie and determine its concentration precisely due to direct tometer PMQ Il. Complete service facilities available.

indication. The instrument operates on a.c. line voltage and is
completely stabilized electronically. Modulation of the measuring
light by built-in chopper diaphragm assures linearity of the amplifi- 10
cation, constancy of zero point and the elimination of dark cur- <A[my]

rent. Sensitivity can be varied as follows: £
0-10 (in steps of 0.1 optical density—calibrated) 4
10-100 (calibrated) 0BT

100 to approximately 3000

An adjustable damping device for varying the response time
results in minimum fluctuations at highest amplification. This is 05
especially useful for Flame Photometry. All important electrical cir-
cuits and tubes can be tested by a built-in checking device. Slit

width can be set to 0.2 microns. Thanks to frictionless design of 025 R 2 1 V\ 'T

the Spectrophotometer PMQ I, no play is possible in slit and ' "\@J’ \/XJ\/ \J 72

wavelength settings. Combined error of wavelength setting and

reading, for instance at 250mp, is == 0.05mpu. %1022 [om-]
The PMQ Il is extremely accurate and versatile. Accessories 0 — T T in'o 'cm —

) 45 . : :
available are: servo motor to operate the 100 Point Adjustment S i >

2200 2100 2000 1900 1800 1700
N L L \ 1

CARL ZEISS, inc.

444 Fifth Avenue, New York, N. Y. 10018 EadRaustend

BRANCH OFFICES IN ATLANTA, CHICAGO, LOS ANGELES, SAN FRANCISCO, SEATTLE IN CANADA: TORONTO, MONTREAL, WINNIPEG, VANCOUVER

The Great Name in Optics
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CONTROL DATA CORPORATION TO
SCIENTIFIC & INDUSTRIAL MANAGEMENT

THIS IS TO INFORM YOU THAT CONTROL DATA CORPORATION ANNOUNCES THE
CONTROL DATA® 3200 COMPUTER SYSTEM, NOW AVAILABLE AS THE INDUSTRY'S
FASTEST, MOST VERSATILE, LEAST EXPENSIVE MEDIUM-SCALE COMPUTER SYSTEM
ANYWHERE TODAY.

3200 DESIGN IS SPECIFIC TO YOUR ORGANIZATION'S REQUIREMENTS WITH
DECIMAL ARITHMETIC TO PROCESS MANAGEMENT DATA, FLOATING POINT FOR HIGH
PRECISION SCIENTIFIC COMPUTING, MODULAR INPUT-OUTPUT FOR COMPREHENSIVE
REAL-TIME PROBLEMS OR ANY OPTION COMBINATION FOR MOST COMPLETE SYSTEM
MANAGEMENT.

FIRST DELIVERIES SCHEDULED TO AUSTRALIA COMMONWEALTH BUREAU OF CENSUS
AND STATISTICS TO PROCESS DATA ON POPULATION, DEMOGRAPHIC TRADE, SOCIO-
ECONOMIC STATISTICS, GOVERNMENT FINANCIAL ACCOUNTING. ALSO TO COMMON-
WEALTH SCIENTIFIC AND INDUSTRIAL RESEARCH ORGANIZATION (CSIRO) FOR RESEARCH
IN ASTROPHYSICS, CHEMICAL ENGINEERING, AGRICULTURAL SCIENCES, RESEARCH
SUPPORT TO AUSTRALIAN UNIVERSITIES AND GOVERNMENT SCIENTIFIC GROUPS.

c OMPL ETE 8 z O 0 IN FO RMATI ON %ﬁggf:‘ﬁz'écéﬁgﬁﬁ‘i%“sﬁé‘i‘;; 5 Bcel::glya:'g'f t;a:?:s. co NTRO L DATA
ton a.y ?’luntsvﬁlneve; :th:ctawl: .K?v?snaoslu(':l:t ; :iol:':s.
AVAILABLE NOW, NEAREST CONTROL A.Itos e Minneapolis ¢ Newark e New York City —

Omaha e Orlando ¢ Palo Alto e Philadelphia

DATA REPRESENTATIVE . : Szauc:icDri‘ee.o aasdea’_:gren;u\’lvsas.higgt'?:.P.c. / Luzern CORPORATION

Melbourne




PHASE OF THE MOON" SYSTEMS

THE SIMPLE SOLUTION TO COMPLEX COUNTING ROOM PROBLEMS

Up to 30
digits of
programmed ’
information 160 ten
4 mc scal-
ers with a
single
readout

ALI_ NEW : pile-up

during

FROM : readout
RIDL

GROUP 99

INSTRUMENTS

pabilities:
e 999 days in
Py 0%, e o . millidays
synchronized. ] L '_ a
time/preset k.. ; v
count

v

o
! ®Phase of the Moon
is a registered trademark
of RIDL

Radiation Instrument Development Laboratory

: ke o 4501 WEST NORTH AVENUE « MELROSE PARK, ILLINOIS - 681-2323 - CABLE: RADILAB - TWX: 312-681-3448
n l D L DIVISION OF NUCLEAR-CHICAGO CORPORATION
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Let him get you
the zew Beckman

pH
electrod
catalog

It’s free.

All it takes is a stamp
with which to mail
your request.
It describes 121
different pH electrodes.
And all are available
from stock.
Send him for it today!

==Yl €80 =1a 0l |NSTRUMENTS, INC.

SCIENTIFIC AND PROCESS
INSTRUMENTS DIVISION
FULLERTON, CALIFORNIA

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

1422

investigators working in nonprofit in-

stitutions. It would ‘be disastrous were
this system to change.

MELVIN BLECHER
Department of Biological Chemistry,
School of Medicine, Georgetown
University, Washington, D.C.

Your past editorials have always
struck a strong sympathetic response
with me. However, concerning your ef-
fort of 25 October 1963, might I ask
that you expand your arguments of the
last two paragraphs into a full article.
It is tempting to think that you might
talk yourself out of some of this folly
in considering more fully the possible
results.

C. K. BIRDSALL
Department of Engineering,
University of California, Berkeley

. .. It is hard to separate prejudice for
an established institution and an estab-
lished investigdtor from prejudice for a
specific proposal. Therefore, I propose
the following change. . . . The scientific
portion and the budget of the proposal
should be easily separable from the
identity of the individual principal in-
vestigator and the institution. . . . The
study sections can then first weigh the
scientific merits of each individual pro-
posal and budget. The identity of the
principal investigator and the institution
can then be matched up with the pro-
posal. The investigator and the insti-
tution can then be weighed. Some sim-
ple formula can be worked out where-
by these three separate categories can
be weighed together to yield an overall
order for the proposals. . . .

ARTHUR M. WILSON
Department of Chemistry,
Emory University, Atlanta 22, Georgia

The Noble Gases

In an article entitled “Some predict-
ed chemistry of group VIII elements;
the aerogens” [J. Am. Chem. Soc. 85,
2202 (1963)], R. M. Noyes suggests
the generic name “aerogens” for the
inert gases because the latter designa-
tion has been made inappropriate by
the recent synthesis of many chemical
compounds of these gases. He bases
his suggestion on an analogy with the
term halogens, which he translates as
“formed [or derived] from the salt of
the sea.” This is an erroneous deriva-
tion. “Halogen” means salt-forming or
salt-former and refers to the unique

“noble gas
“used,

property. of the elements in question
of forming salts directly with metals.
The names oxygen, hydrogen, and ni-
trogen likewise: mean acid-, water-,
and niter-former, respectively.

The term “noble gases” is a very
good substitute for “inert gases.” (i)
This name already exists in English
chemical literature, and its German
and Dutch translation (Edelgas) is the
only word used in those languages for
the inert gases; in French, gaz noble
is a known substitute-name for gaz
inerte. (ii) These gases are “noble” in
the sense in which gold, for example,
is a noble metal; that is, 'they react
only in isolated cases. (iii) The term
structure” is frequently
especially in physicochemical
text books, to designate an electronic
structure with eight electrons in the
outer shell (two in the K-shell), which
is found in the zero-group elements.

U. A. TH. BRINKMAN
Free University,
Amsterdam, Netherlands

Virus and Pseudocowpox Disease

In the report by Moscovici et al. on
the isolation of a viral agent from
pseudocowpox disease [Science 141,
915 (1963)] there is a lack of evidence
that the virus, which was isolated in
tissue cultures and characterized by
various techniques, is actually the caus-
ative agent of the disease in question.
It is evident that the new virus is
capable of producing various effects in
growing cells of bovine origin and is
capable of surviving extensive passage
through several generations in tissue
culture, but these facts do not sub-
stantiate the suggestion of the authors
that “the isolate is the etiologic agent
of the pseudocowpox syndrome.” The
authors refer to an earlier report,
“Milker’s nodules: isolation of a pox-
virus from a human case” by
Friedman-Kien, Rowe, and Banfield
[Science 140, 1335 (1963)]. In the
latter account there is likewise no evi-
dence that the new isolate can produce
pseudocowpox in cows or milker’s nod-
ules in man.

With the development of tissue cul-
ture as an instrument for isolation and
study of viruses, many agents have
been discovered in various animal and
plant sources in complete absence of
any disease or obvious pathologic
changes. Discovery of the virus family
in the human intestinal tract which

SCIENCE, VOL. 142



The new Beckman Research pH Meter—an instrument so precise, its relative accuracy is 0.001 pH.
Its repeatability is 0.0005 pH. And proven Beckman features like the null balance of the Model G
are comhined with new concepts to provide you with unparalleled performance. Your Beckman

Sales Engineer is eager to give you a personal demonstration or you may write to us direct.

Beckman® instrRumenTs,inc.

SCIENTIFIC AND PROCESS INSTRUMENTS DIVISION
FULLERTON, CALIFORNIA

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




Someday man will hang his hat on the moon

It may not be the hat pictured here. But it will be
close. For man's ancient dream of journeying to the
moon is steadily nearing reality.

Bellcomm is busy planning this journey, evaluating
systems needed for manned space flight there and
back. If qualified, you might like to join the vanguard
creating this exciting expedition. There are rewarding
openings in the fields of physics, chemistry, engineer-

ing, psychology, mathematics, flight mechanics, com-
puting and programming, propulsion, aerodynamics
and aeronautical engineering.

Bellcomm welcomes your résumé. Send it to
Mr. W. W. Braunwarth, Personnel Director, Bellcomm,
Inc., Room 1118S, 1100 17th St., N. W., Washington 6,
D. C. Bellcomm, newest company of the Bell System,
is an equal opportunity employer.

E BELLCOMM, INC.

A Bell Telephone System Company
v
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The American Association for the Advancement
of Science was founded in 1848 and incorporated
ip 1874, Its objects are to further the work of scien-
tists, to facilitate cooperation among them, to im-
prove the effectiveness of science in the promotion
of human welfare, and to increase public under-
standing and appreciation of the importance and
promise of the methods of science in human progress.

SCIENCE

By Scientists for Scientists

The publisher and editor of Science are frequently asked: What
are your objectives with respect to the magazine? This is a good ques-
tion and one to which we address ourselves often. We begin by con-
sidering our situation.

Members of the American Association for the Advancement of
Science include many of the best personnel in almost every field of
science. Among them are about half the members of the National
Academy of Sciences and some of the top scientists in industry. Else-
where in the world, outside the United Kingdom, our circulation
matches that of Nature. There are about 95,000 subscribers and
members, 15 percent more than a year ago. More indicative is that
Science is noticed and read as few journals are. Our authors receive
many requests for reprints. Not long ago an editorial mentioned an
article by Alvin Weinberg. As a result, he received 1000 pieces of
mail. Cover photographs have also attracted attention: 18 different
authors have requested permission to use in their books a single
photograph that appeared less than a year ago.

About 5000 scientists each year help in matters of editorial con-
tent. They prepare much of the material, judge it, and suggest how
it can be improved. The editorial staff has freedom enjoyed by com-
paratively few, for we are not subjected to pressures from adver-
tisers or from the officers of AAAS. Science has a potential speed of
publication matching that of the news weeklies. Thus, we have an
important audience, adequate scientific and financial support, and
freedom of selection. '

Our goal is to meet the needs of our readers, most of whom are
individuals of broad interests who wish to be informed of notable
developments outside their special fields. We attempt to do this by a
number of mechanisms. First, there are announcements of new find-
ings, in the reports section. These cover part, but only a fraction, of
important developments. Through consultation with hundreds of lead-
ing scientists, however, we become aware of significant topics and
then solicit articles to cover much of what otherwise might be missed.
This effort is supplemented by publication of meeting reports and
book reviews. :

News of government has been of growing significance to many sci-
entists. To meet the need, Science has the full-time services of three -
of the best reporters in Washington. They have opportunity to do the
research necessary for thoughtful stories. Their material is not cen-
sored or arbitrarily edited.

Another function of Science, only partially developed, is that of
serving as a means of communication among its readers. If there is
to be an effective scientific community, its members must speak to
each other. This communication can take the form of articles by indi-
viduals, or of summaries of reports of important committees. Often
our editorials are a means of such communication, for they fre-
quently express views shared by many of our readers. So, too, are
letters to the editor. This section has been expanding, and the material
submitted has increased, while improving in quality. Our goal in this
area is to create a forum that the best minds will consider desirable
and appropriate. ' ’

In summary, we wish to make Science a magazine of excellence
which, at the same time, fills many of the intellectual needs of our
members and draws them into solid fraternal relationship.—P.H.A.
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Packard
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SPECTROMETERS

Background subtraction is an essential operation in
data computations for most experiments involving the
measurement of radioactivity. Background must be
determined accurately, and subtracted from gross
counts in order to achieve meaningful results.

New 3000 and 4000 Series Tri-Carb Spectrometers per-
form background subtraction automatically at the user's
option. This eliminates the work of manual subtrac-
tion as part of the post count computations. More
importantly, it ensures the accuracy of the scaler ratios
which these instruments are capable of calculating
automatically. In quench monitoring, for example, cal-
culation of scaler ratios using gross counts (back-
ground not subtracted), can introduce significant
errors, even for samples with count rates as much as
a hundred times background.

There are several methods of performing the automatic
subtraction of background. The one found to be most
accurate at all count rates is electronic subtraction of
a statistically pre-determined background prior to each
counting run. In new Tri-Carb Spectrometers, the user
simply dials into a four-digit register the background
to be subtracted from each channel during the preset
time period. This method assures complete statistical
accuracy, even on low activity samples and on the
blanks used to monitor background in every experi-
ment. An informative data sheet comparing alternate
methods of background subtraction is available and
will be mailed on request,

Automatic background subtraction is just one of many
significant new features available in Packard Tri-Carb
Spectrometers. Ask your Packard Sales Engineer for
complete details, or write for Bulletin 1030.

PACKARD INSTRUMENT COMPANY, INC.
BOX 428 - LA GRANGE, ILLINDIS * AREA CODE 312 * 485-8330
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Baker Aralyzed
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Impurities often become a part of the crystal lat-
tice of the dominant material. The yellow spheres
in the representation of the structure of crystalline
sodium chloride denote bromide as the impurity.

Specify ‘Baker Analyzed' reagents on your next
order for laboratory chemicals. When you do,
you're assured of reagents manufactured
competently to the highest specifications of
purity. We confirm the purity of every lot of reagent
chemical we prepare and then put the actual
analytical data on the label.

Check and compare the low level of impurities.
Satisfy yourself that every ‘Baker Analyzed’ reagent
is the finest available for your laboratory needs.
Benefit from the latest innovations in safe



and convenient packaging, too.

You get delivery of ‘Baker Analyzed’ reagents on
the date you specify from a near-by source of
supply. Check the last page of this folder for a list
of distributors in your area. Ask one of them for
a copy of our latest ‘“Specification Catalog and
Price List.” Or you can obtain a copy by mailing
the coupon on the last page to us.

J.T.Baker Chemical Co. J@Phillipsburg, N.J.

4I.|L'

In the spectrophotometric
method for iron, the low level of
iron impurities in such ‘Baker
Analyzed’ reagents as
hydrochloric and nitric acids,
ammonium hydroxide, and
acetone instantly mark them as
suitable for use.

. &
‘Baker Analyzed’ sodium hydroxide,
sodium sulfate, and sulfuric acid
are widely used in Kjeldahl
digestions for the determination of
nitrogen. These J. T. Baker
chemicals are produced and
controlled for low content of
nitrogen compounds and the actual
analytical value—to the decimal—
is on the Baker label.




Well-balanced inventories of ‘Baker Analyzed’ reagents, laboratory equipment and apparatus are available in your
local area. You're assured of fast delivery and on the exact date you specify. You also benefit from the personal-
ized service of a laboratory supply representative . . . he's a good source of information on the latest laboratory
chemicals and equipment, and he’s experienced
in solving difficult or unusual problems.

ILLINOIS

A. Daigger & Co.
159 West Kinzie St.
Chicago 10
644-9438

LaPine Scientific Co.
6001 S. Knox Ave.
Chicago 29
REliance 5-4700

E. H. Sargent & Co.
4647 W. Foster Ave.
Chicago 30

SPring 7-2700

Schaar Scientific Co.
7300 W. Montrose Ave.
Chicago 34

NAtional 5-7000

Scientific Glass App.
Co., Inc.

2375 Pratt Blvd.

Elk Grove Village

HEmpstead 9-2500

Stansi Scientific Co.
1231-41 N. Honore St.
Chicago 22

ARmitage 6-8737

INDIANA

Curtis & French, Inc.
444 W. 16th St.
Indianapolis 2
WAInut 6-5301

KENTUCKY

Preiser Scientific, Inc.
1500 Algonguin Pkwy.
Louisville 10
636-3307

Steidle Chemical Co., Inc.
1613 N. Western Pkwy.
Louisville 3

583-3183

MICHIGAN
Eberbach & Son

200 E. Liberty Street
Ann Arbor

NO 2-5634

J. T. Baker Chemical Co.

Phillipsburg, N.J.

Please send me a copy of ‘'620 Spec-
ification Catalog and Price List.”

»

J.T.Baker Chemical Go.J@Phillipsburg,N.J.

Matheson Scientific
of Detroit

9240 Hubbell Avenue

Detroit 28

VErmont 6-6300

Haviland Agricultural
Chem. Co.

421 Ann Street

Grand Rapids 2

EMpire 1-6691

E. H. Sargent & Co.

8560 W. Chicago Ave.

Detroit 4

WEbster 1-0337

MINNESOTA

Lerlab Supply Co.

P. 0. Box 810

Hibbing

AMherst 2-3456

Physicians & Hosp.
Supply Co. Scientific
& Laboratory Div.

1400 Harmon Place

Minneapolis 3

FEderal 2-2494
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Geo. 7. Walker & Co.
2218 University Ave. S.E.
Minneapolis 14
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MISSOURI
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Co.
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JEfferson 1-7745
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Chemical Rubber Co.
9974 Springfield Pike
Cincinnati 15
771-8192

Chemical Rubber Co.
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Cleveland 14
SUperior 1-8330

Matheson Scientific
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Cleveland 6

VUlcan 3-2424

K & L Scientific Co.
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Columbus 16
CApitol 8-5527
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Ixtures
Test Gas
Span Gas

Zero Gas
Calibration Gas

READILY AVAILABLE

e For many applications, such as:
nuclear counters...X-ray
fluorescence spectroscopy. .. bridge
control gas for instrumentation...
calibration standards use in
laboratories and production control.
Mixtures for gas-filled tubes.

@ Mixed to your precise specifications
and tolerances —over a wide
range of variations.

® Fast nation-wide delivery.

SEND FOR NEW 20-PAGE
ONE-SOURCE GAS BOOKLET

First comprehensive
price and specification
list for most gases and
mixtures.

CLIP COUPON — ATTACH TO
BUSINESS LETTERHEAD

Union Carbide Corporation
Linde Division, Dept. SC-12
270 Park Avenue, N. Y, N. Y.

10017

|

|

|

|

|

| [0 Please send a copy of your booklet
| listing prices, specifications, and in-
| formation on LINDE Atmospheric
] Gases.
|
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|

|

[0 Have a representative contact me.

UNION YA
(W.\:{:][')TW DIvISION

“Linde” and “Union Carbide” are registered
‘trade marks of Union Carbide Corporation.

Zwar and his colleagues also found
that sublimation, which Beauchesne
used as a purification step, may pro-
duce artifactitious kinins. It is possible
that a conjugation between adenine and
an amino acid could occur under con-
ditions of sublimation. Thus, the com-

be a native kinin.

The investigations just discussed
were concerned only with the induction
of cell division. F. C. Steward and E.
M. Shantz (Cornell) have sought to
resolve a related but more complicated
phenomenon: the impressive growth of
excised phloem tissue of carrot root
when liquid endosperm of coconut is
added to an otherwise defined medium.
The main factors in coconut milk

- which act synergistically may now be
specified as auxin, kinin, hexitols, and
reduced nitrogen compounds. E. Maia
(National Institute for Agronomic Re-
search, Versailles) has isolated a carrot
growth factor from tomato fruits. From
another attempt to duplicate a particu-
lar growth phenomenon, in this case
the growth of crown gall tissue, arose
the investigation by H. N. Wood
(Rockefeller Institute) of factors ex-
tractable from crown gall tissue of
Vinca rosea, which induced cell divi-
sion in pith tissue from tobacco stem.
One of two factors, not yet obtained
in pure form, has been tentatively iden-
tified as a compound of a nicotinamide-
like residue and glucose sulfate.

So far, kinins have been defined and
assayed in terms of their ability to in-
duce cell division. It is also possible,
in our present ignorance of their mode
of "action, to define and assay kinins
in terms of their property of delaying
the breakdown of protein in excised
leaves through their effect upon RNA
status. This property, which is usually
manifested without accompanying cell
division, was used by J. E. Loeffler and
J. van Overbeek (Shell Development
Company) as an assay for kinins in
coconut endosperm. Evidence for three
active compounds was obtained. The
activity of coconut milk to tissue
of the Jerusalem artichoke was found by
A. Kovoor (University of Paris) to be
due to its content of auxin and purines.

The characterization of native kinin
should occur soon, since ways leading
to the isolation of at least a derivative
are clear. If, as seems likely, native
kinin is a close relative of kinetin, the
properties of kinetin should be a good
guide to the properties of native kin-
in. Kinetin, for example, is required,

together with auxin, for DNA replica-

pound of Beauchesne, also, may not

tion, mitosis, and cytokinesis in divid-
ing cells; it stimulates RNA synthesis
in senescing tissues; and it interacts
with auxin in regulating organ differen-
tiation. The movement of kinetin with-
in plant tissues is restricted, suggesting
that the native kinin may be synthe-
sized by the cells requiring it. Kinetin-
like molecules are metabolized in plants
along the normal pathways for purines.
In whole plants, metabolites tend to
move toward sites at which kinetin has
been applied locally, and A. C. Leo-
pold (Purdue) has made use of this
tendency to create ‘“sinks,” at will, for
metabolites for the study of leaf se-
nescence. His observations, such as the
observation that creation of a “sink”
in the oldest leaf of a bean plant brings
about senescence in younger leaves,
support the concept that senescence is
a correlative phenomenon. Senescence,
being reversible, differs from the other
developmental processes discussed here
and it may therefore represent a dif-
ferent mode of influence of regulators
upon development. Auxins and gibber-
ellins, as well as kinins, are known to
affect senescence. Leopold considers
the effect of kinetin upon senescence
to be due to an induced stimulation of
mass flow of nutrient.

Inhibitors or Regulators

It is customary to label certain
growth regulators as inhibitors. This
name arises from their property of in-
hibiting auxin-induced enlargement of
cells in excised stem tissues. But this
property usually has no particular rel-
evance to their suggested function in
the plant. They are sought out as regu-
lators of positive developmental proc-
esses such as dormancy or abscission;
thus use of the term inhibitor, with
its negative connotations, seems inad-
visable, and terms relevant to the pro-
posed physiological functions would ap-
pear to be more appropriate. In addi-
tion, inhibition of a complex process
is too unspecific to be a reliable cri-
terion for a regulator.

Dormancy regulators should be ca-
pable of inducing dormancy, and so far
the only demonstrated case of this is
in birch. P. F. Wareing (University
College of Aberystwyth) has studied a
substance which increases in birch
leaves under dormancy-inducing, short-
day conditions and when applied to
leaves on twigs maintained under long-
day conditions, induces dormancy of
the buds. The substance has been iso-
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Xodalk reports on:

a barb...some less earthbound kinds of film... air-conditioned brilliance for 8mm movies

Dye an esterase can release

Distillation Products Industries, Rochester, N. Y., the
division of Eastman Kodak Company which purveys
EastMAN Organic Chemicals for laboratory use, hereby
offers to demonstrate to future purchasers of Phenol-
phthalein Dibutyrate (EASTMAN 9044, $5.45 for 10 g.)
that a constructive purpose has been accomplished by
the tone of the following communication from a past
purchaser who used it as a substrate for testing esterase
activity of mycobacteria:

SUBJ: Phenolphthalein dibutyrate recently obtained

from you.

We find that adding sodium carbonate or bicarbonate in very
small quantity to a solution of the chemical you furnished
produces an immediate purple color. We interpret this as
due to free phenolphthalein. Solution is obtained by use
of acetone (3 ml per 10 mg of the ester brought to 20 ml
by the addition of distilled water).

I look forward to hearing from you further.

Upon receipt of the gentleman’s barb we switched
over to the method we use for making Fluorescein Di-
butyrate (EASTMAN 8965, $6.75 for 25 g.). This other
dibutyryl ester of a dye is employed in a similar scheme
for determining lipase fluorometrically in the presence
of other esterases (Anal. Chem. 35, 588). Now they’re
both clean of free dye. Only honest and successful
men can afford to advertise like this.

Prices subject to change without notice.

Grosser than gossamer

Some of the advanced-type photographic film you see around
these days is only. 0025” thick. See how flat it lies. Though still
hopelessly grosser than gossamer, it offers in its thinness these
advantages: much footage in little roll diameter, vast infor-
mation-capacity for the volume, no afunctional plastic sneak-
ing in as payload. And these disadvantages: an unaccustomed
limpness, a disinclination to be pushed, an irresponsible re-
sponse to edge-guiding. Since, therefore, intuitive notions
based on personal experience with more earthbound kinds of
films can mislead the designer of super-sophisticated cameras
and other film-handling apparatus, he had better have a chat
with us early in the doodling stage. He is allowed to play his
cards as close to his chest as prudence demands.

Strictly in the sensitized-goods business are the gents he finds him-
self talking to in c q e of an inquiry to Eastman Kodak Com-
pany, Special Sensitized Products Division, Rochester, N. Y. They
are happy, for example, to disclose the existence of a Kopak High
Definition Aerial Film (ESTAR Thin Base) with an Exposure Index of
1.6 but a resolving power of 200 lines/mm at test-object contrast of
only 1.6:1. They can go on from there, either to more detail about
that one or to other films. Ever hear of KoDAK PANATOMIC-X Aerial
Film (EsTAR Thin Base)? Or Kopak PLus-X Aerial Film (ESTAR

Thin Base) ? Had never mentioned them in the ads, for some reason
or other.

Action safely frozen, slowed, or reversed

This new 8mm movie projector is designed for use
in the home, and we would not pretend otherwise.
In addition to the now familiar reversing feature of
home movie projectors that has always so delighted
Uncle Henry, the family clown, when he shows
those friends of his riding backward on the horse,
the Kopak CHEVRON 8 Projector, Model 10, can
show film at less than half normal running speed
without flicker, and it can project single frames just
like slides at the same high brightness as for the
normal speed. Because of a constant blast of air
through internal pipes to cool the film gate, single-
frame viewing fails to sauté the film. Flicker fails
to appear at low speed because the shutter then
automatically increases from three to six blades, in
order to keep above what is known in physiological
optics as critical flicker frequency.

While this message is timed to inspire serious
consideration of the projector as a Christmas gift
for the household, you may find some pleasure in
outwitting our little plot. You may decide to get
along yet a while with the old family movie ma-
chine, to buy them a color television set instead,
and to slap down on some nearby camera counter
a couple of income-tax-deductible $100 bills, more
or less, for a CHEVRON 8, Model 10, as a perfectly
satisfactory device for detailed examination of quite
unfunny 8mm motion-picture studies exposed in
the pursuit of your profession.

This is another advertisement where Eastman Kodak Company probes at random for mutual interests
and occasionally a little revenue from those whose work has something to do with science
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Use Time Tapes and Llabels in your DOCTOR
lab. Eliminate errors and confusion.

Time labels are quick and easy to
use. These clean, white tapes accept
any kind of pen or pencil marking —
or they can be pre-printed to your

and LABELS

|
E

NAME
SPECIMEN
Rm. No.

Date

PATHOLOGY SPEC.

SPECIMEN

specifications. Acid, water, dirt,
grease or heat will not affect them,

Withstand temperatures from 250°

to —70°.

" Also available in a variety of colors,

See your nearest hospital
or laboratory supplier for
service.

Gut costs and save time with TIME Tapes and Labels

PROFESSIONAL TAPE CO., INC.

365ii Burlington Rd.

Hlckory 7-7800

Riverside, Il

o5ty

Daiac LABORATORIES

Will one of these new reagents
answer your needs in medical
research or biochemical testing?

Acrylamide

Amino Acid Sample Kit

Benzoyl Thiocholine lodide
6-Bromo-2-Carbonaphthoxy Choline lodide
5-Bromoindoxyl Acetate

Cystine Aminopeptidase Activity Kit
3,5-Dinitrobenzoyl Chloride
2,4-Dinitro-1-Fluorobenzens

Fast Navy 2-R

Fluorescent Labeling Kit
B-Hydroxybutyrate, Sodium
Methacholine lodide
N,N’-Methylene-bis-Acrylamide
6-Phosphogluconate, Trisodium
Polyvinyl Alcohol, Enzyme Grade
Taurine ‘
Tetranitro BT-TNBT

Tetrazolium Salt Screening Kit
L-Tryptophan

New catalog gives data and prices
on these and 300 other reagents.
Write for your FREE COPY of new
catalog to Department §-123.

THE 30/&@/1 CHEMICAL COMPANY
5000 LANGDON STREET - P. O. BOX 9522
PHILADELPHIA 24, PA

1500

EPIDEMIOLOGY
OF MENTAL DISORDER

AAAS Symposium
Volume No. 60

Edited by Benjamin Pasamanick

A symposium organized by the
American Psychiatric Associa-
tion to commemorate the centen-
nial of the birth of Emil Kraepe-
lin; cosponsored by the American
Public Health Association.

. . . pioncering interdisciplinary
studics by investigators from bio-
statistics, genetics, obstetrics, pe-
diatrics, psychiatry, psychology,
public health and sociology.

December 1959, 306 pp., $6.50
AAAS members’ cash orders, $5.75

English Agents: Bailey Bros. & Swinfen, Ltd.
West Central Street
London W.C.1, England

American Association
for the Advancement of
Science

1515 Massachusetts Ave., NW
Washington, D.C. 20005

lated from Acer pseudoplatanus, but in
quantities too small for conclusive
identification. Its spectral properties
suggest an aliphatic or alicyclic sub-
stance, possibly a beta-hydroxy acid.
There is no evidence of phenolic or
other aromatic structure. Substances of
apparently similar structure have been
isolated from Lupinus luteus by XK.
Rothwell and R. L. Wain (Wye Col-
lege), and from cotton fruits by F. T.
Addicott and his co-workers (Univer-
sity of California); both substances are
considered to be regulators of flower or
fruit abscission. For substances with
the same or similar structure to regu-
late processes as different as dormancy
and abscission would appear to require
that these regulators depend for their
specific effects on the other classes of
regulators present in the system. In this,
of course, these substances are not
unique. The workers mentioned have
shown interactions between the sub-
stances they have isolated and added
gibberellin, kinetin, or auxin.

Unclassified Regulators

There are a number of regulators
which do not fit into any of these
classes, and prominent among them,
of course, are regulators of reproduc-
tion. Classically this is the province of
florigen—the specific flower-forming
substance. In general, however, the con-
cept of specific organ-forming sub-
stances is no longer favored, and the
concept of florigen has been of little
help in investigations of the regulation
of flowering, which, as is well known,
results from a complex of partial proc-
esses. It is preferable to study the regu-
lation of each of these processes, and
it now appears that situations occur in
which different partial processes limit
flowering, and in which treatment with
gibberellin, auxin, or kinin, depending
on the situation, may cause flowers to
form. But the evidence is against any
of the above three regulators being the
means by which the photoperiodically
induced stimulus moves from the recep-
tive leaves to the reaction center in
the apex. Substances with this function
have yet to be definitely located. D. L.
Mayfield (Phytotron, Gif-sur-Yvette)
has confirmed the earlier finding that
extracts of Xanthium plants in which
flowering had been photoinduced in-
duce flowering in Xanthium plants held
under noninductive, long-day condi-
tions, whereas extracts of plants in
which flowering had not been induced
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CALOREX TUBING

an elastic heat exchanger which
can be wrapped around anything

Calorex may be used for heating or cooling from —50 to +120°C.
Typical applications include the tempering of chromatographic
columns, reaction vessels, distillation bridges, filters, pipelines,
and storage vessels containing highly aggressive chemicals,

BRINKNMANN

CANTIAGUE ROAD, WESTBURY, N.Y. 115380
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(and there are
87,000+
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ShOU'd know at
‘ least one place
_ that would profit
' f th -
ARS Science Book s o Chilren 0 "% PV
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THE AAAS SCIENCE BOOK LIST FOR CHILDREN

second, revised edition, November, 1963
220 pp., $1.50

a selected, annotated, graded list of more than
1200 titles in the pure and applied sciences.

You can be o tremendous influence for the improvement of
elementary libraries and collections if you call this announce-
ment to the attention of
your local elementary school librarian, principal,
or science specialist;
your public librarian;
your own family book-buyer.

Now available from

American Association for the Advancement of Sciencek

1515 Massachusetts Avenue, NW Washington, D.C., 20005
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MonEL n_z Just set up your chromatographic analysis in
(1 1]

the usual way, turn on the digital integrator and

"Ew walk away—your attention isn't needed. -

ElEcTno"lu Return later and your chromatogram will be

waiting, together with a printed tape readout

Gns of the entire analysis.
c“nnMATnﬁnAP Unlike previous digital integrators, the

new D-2 which connects directly to the

I"TEGMT“R detector output of the chromatograph, prints

the time of emergence of the peak as well as
PR'“Ts AREAS. the time of peak maximum. What's more, the
RETE"TION TlMEs instrument's unique automatic attenuator

feature instantaneously adjusts counting

-UNATTE"nEn rate and recorder span to yield precise unat-
tended measurement of the smallest and largest

components, with all signals in proper ratio to each other. For details, write
Instrument Division, Perkin-Elmer Corporation, 910 Main Avenue, Norwalk, Conn,

©0 00060000

Chromatogram of an
alkane mixture and
corresponding tape

readout (above)
with peaks

(2] identified by

digits 1
o through 9.
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NEW!

An Introduction to the
Fine Structure of
Cells and Tissues

By KeiTtH R. PORTER, Ph.D., Department
of Biology, Harvard University, Cam-
bridge; and MARY A. BONNEVILLE, Ph.D.,
Department of Anatomy, College of Phy-
sicians and Surgeons, Columbia University,
New York City. 56 loose-leaf sheets,
814" x 11”7, punched to fit standard size
notebook. 26 full-page electron micro-
scopic illustrations and 26 accompanying
legends. .Student edition, $3.75. Cloth-
bound, $6.00.

Problems peculiar to teaching submicro-
scopic histology are overcome effectively
with this portfolio of electron micrographs.
Each illustration fills an 8%2” x 11”7 page
and is accompanied by an explanatory
legend. The exceptional clarity of the elec-
tron micrographs makes them ideally
suited to illustrate lectures and laboratory
exercises. When used in tests as “un-
knowns” they will reveal promptly whether
students have learned enough about sub-
microscopic morphology to discuss and
interpret previously unseen micrographs.

NEW EDITION!

An Atlas of
Human Histology

By M. S. H. piFIoRE, University of Buenos
Aires. 224 pages, 7" x10%”. 103 orig-
inal color plates. 160 figures. New 2nd
edition. $8.50.

This is a student’s manual which supple-
ments, rather than supplants, a textbook
of histology. Illustrations are composite
drawings of what may be seen only after
a study of several slides. Five new original
color plates have been added for this 1963
edition. “A very valuable aid to begin-
ning histology students.”—Bulletin of the
Tufts-New England Medical Center.
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Philadelphia, Pa. 19106
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do not have this effect. The active fac-
tor is water-soluble and acidic. A car-
boxylic acid of low molecular weight
has been found by B. R. Voeller
(Rockefeller Institute) to be the factor
produced by fern gametophytes and to
be active in inducing antheridia. A
factor which has the same effect as
vernalization of seeds has been isolated
by T. Tomita (Tohoku University)
from extracts of vernalized winter rye
or radish. This factor and uridylic acid
have very similar chemical properties,
and both hasten the flowering of un-
vernalized plants, particularly in the
presence of auxin.

A number of substances with char-
acteristics of oxygenated terpenoids,
which are cofactors with IAA in in-
ducing root initiation on stem cuttings,
have been found by C. E. Hess (Pur-
due) to occur in greater amounts in
cuttings which readily form roots than
in cuttings which root only with diffi-
culty. Also among the as yet uncate-
gorized regulators one may place the
gibberellin-like substance extracted by
Harada from hollyhock, the auxin-
containing peptide found by Street in
root-culture medium, and the lipid-
like substance found by R. H. Roberts
(University of Wisconsin) to quanti-
tatively affect the growth of flowers.

It should not be inferred that the
regulators which have not been fitted
into a category represent the dregs of
our experimental effort. On the con-
trary, they may represent a phase of
growth regulation about which little is
yet known. But it is unlikely that they
act in isolation; rather, their effects
probably result from interactions with
other regulators. One substance which
has the properties of a regulator and
which interacts intimately and intricate-
ly with other regulators is ethylene. Its
association with auxin is well known
and, at the conference, was further
documented by W. C. Hall and P. W.
Morgan (Texas A & M), but an as-
sociation with other regulators cannot
be excluded. Auxin treatment may en-
hance ethylene synthesis, and ethylene
treatment may enhance or inhibit aux-
in destruction, depending on the cir-
cumstances. An auxin-ethylene interac-
tion can be demonstrated to regulate
abscission, and S. P. Burg (University
of Miami) has proved the general role
of ethylene in regulating fruit ripening
and flower fading. In mango fruits,
however, the effect of ethylene may be
counteracted, while the fruits are on
the tree, by an inhibitor of ripening
from the parent plant.

ESCAPING
RADIOACTIVITY

Problem: A convoy has been at-
tacked by a thermonuclear weapon.
What maneuvers will permit the
ships to best avoid the radioactivity
that will follow?

This is an example of the challeng-
ing tasks assigned to the Center for
Naval Analyses of The Franklin
Institute.

Several possible tactics have been
evaluated by CNA analysts. Each
has its advantages and disadvan-
tages. If the convoy stays together
and maintains course, possibility of
collision is minimized, but the
swiftest escape from contamination
may not be attained. While other
maneuvers may reduce the possi-
bility of contamination, they may
lead to confusion, minimizing the
convoy’s over-all progress, and
increasing the danger of repeat
attack. The conclusion is that one
of the intermediate tactics is best.

CAREER OPPORTUNITIES in this and
other problem areas are now avail-
able with CNA for Operations
Analysts, Mathematicians, Physi-
cists, and Engineers. For additional
information, write:

Director

CENTER FOR NAVAL ANALYSES
Dept. S

1710 H st., N. W., Washington, D.C,

CNA ________

CENTER FOR NAVAL ANALYSES
OF THE FRANKLIN INSTITUTE

OEG ® OPERATIONS EVALUATION GROUP
INS ® INSTITUTE OF NAVAL STUDIES
NAVWAG ® NAVAL WARFARE ANALYSIS
GROUP

An equal opportunity employer
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At this point we might ask whether
all types of plant-growth regulators have
been detected. It is not yet possible to
answer this question. The classes of
regulators already known are capable
of producing a wide variety of devel-
opmental phenomena, but there may be
other regulators still to be discovered.
That some classes of chemicals may
have been systematically excluded from
consideration as regulators by the
methods of extraction usually employed
was suggested by J. Guern (Univer-
sity of Paris).

Analysis of Development

The structures of a number of classes
of compounds which have been pro-
posed as regulators of plant develop-
ment have been described accurately
or tentatively. The impression that
plant development is the result of a
developing pattern of interacting fields
of these regulators has been built up.
But this impression is far from ready to
be put to the test. The design of such
tests probably depends as much upon
advances in the analysis of develop-
ment, down to the molecular mecha-
nisms for the inter- and intracellular
regulation of metabolism, as on defi-
nition of the primary reaction sites of
the regulators in the cell. At the con-
ference, the analysis of development at
a variety of levels was discussed. In
an analysis of the contributions of cell
enlargement and cell division to the
growth, form, and maturation of or-
gans and of their reactions to regulators
or environmental stimuli, A. H. Haber
and D. E. Foard (Oak Ridge National
Laboratory) have demonstrated that
the dominant process may be cell en-
largement, quite independent of the oc-
currence or nonoccurrence of cell di-
vision, or of the total number of cells
in a tissue. Within the process of cell
division, D. Mazia (University of Cali-
fornia) recognizes two levels of con-
trol, thus differentiating between the
induction and the maintenance of cell
division. The former is considered to
be regulated by the induction of a clus-
ter of enzymes, including DNA polym-
erase; the latter, by the state of the
DNA. An analysis on yet another level
has been made by J. Heslop-Harrison
(University of Birmingham). He has
been concerned with the mechanisms
of events in development which are
sequential, and in particular he has
studied the transition from the vegeta-
tive to the floral state in meristems..
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NEW |

FROM HONEYWELL

THE MODEL 2802 LABORATORY POTENTIOMETER

The New Honeywell Model 2802 Laboratory Potentiometer
is the most accurate and easy-to-use DC instrument we’ve
ever built for your primary standards lab.

Calibrated accuracy of this new instrument is +0.0010%
of reading 4-0.1 microvolt. The range of the 2802 is from
0 to 2.0999999 volts, with only four measuring dials.

Its new improved single-window readout lets you read all
eight digits without squinting or bending over the instru-
ment.The built-in self-checking feature eliminates the chance
of error that exists when you must compare one instrument
with another. Both battery circuits are guarded, and the
entire instrument is electrostatically shielded.

For complete specifications, contact your nearest Honey-
well office or write Honeywell, Denver Division, Denver 10,
Colo. In Canada: Honeywell
Controls, Ltd., Toronto 17.

LABORATORY STANDARDS

Honeywell
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Lecss SINGLE & DOUBLE
MIRROR-MONOCHROMATORS

With exchangeable prisms for the visible,
ultraviolet, infrared from 200 millimicrons to
20 microns.

Write for Bulletin 7+ 980 to
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The Commission of the European

Atomic Energy Community
(EURATOM)

invites applications for the post of

SCIENTIFIC OFFICER

in the Biology Department of the Directorate-General
for Research and Training, Brussels. Candidates
must be nationals of one of the Member States of
the Community (Belgium, France, Germany, ltaly,
Luxembourg, the Netherlands); selection will be
based on qualifications.
Principal qualifications required:

University degree, preferably in Physics. Thor-

ough knowledge of dosimetry of ionizing radi-

ations with reference to biological systems.
Maximum age: 50 years
Languages:

Thorough knowledge of one of the following

languages:

Dutch, French, German, ltalian.

Satisfactory knowledge of one other of these

languages and, if possible, English.
Closing date for receipt of applications: 31.12.1963.
Further information, candidature requirements and
compulsory application form are published in the
Journal Officiel des Communautés européennes, No.
165, 16 November, 1963, which can be obtained on
application to:

Community Information Offices

808 Farragut Bldg., Farragut Square, Washington, D. C., USA.
Price 15¢
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GLASS ABSORPTION
CELLS = KLEIT

SCIENTIFIC APPARATUS

Klett-Summerson Photoelectric Colorimeters—

Colorimeters — Nephel s — Fluorimeters—
Bio-Colorimeters — Comparators — Glass Stand-
ards—Klett Reagents.

Klett Manufacturing Co., Inc.
179 East 87 Street, New York, New York

1504

INEXPENSIVE
“SCIENCE™
BINDERS

Keep your copies of SCIENCE always available
for quick, easy reference in this attractive, prac-
tical binder. Simply snap the magazine in or out
in a few seconds—no punching or mutilating.
It opens FLAT—for easy reference and read-
ability. Sturdily constructed, this maroon buck-
ram binder stamped in gold leaf will make a
fine addition to your library.

Starting with January 1962, SCIENCE Binders
hold one three-month volume of SCIENCE. They
now have a 3-inch back and 13 flat fasteners.
$3.25 each. Four binders, $12.00.

For six-month volumes, through December 1961,
SCIENCE binders with 4-inch back and 26 flat
fasteners are available. $3.25 each.

Add 50¢ for orders outside the U.S. Name of
owner, 75¢ extra; year of issues, 50¢ extra.

SCIENCE « Washingon, . 20005
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