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Preparative Ultracentrifagation gives the idtimate 

in fractionation according to size, density, or both 

Density gradient (or zone) centrifugation is a rapidly developing 

major technique for achieving separations by centrifugal means. 

The method has many uses for separation, identification and 

quantitation. It is ideal for analyzing cytoplasmic homogenates 
...individual components from a mixture can be separated for 

chemical or biological assay...materials of identical size but 

differing slightly in density, or those of similar density but differ- 

ing slightly in size, are readily distinguished and isolated. 

The powerful 

technique of 

DENSITY GRADIENT 

CENTRIFUGATION 

STABILIZING DENSITY GRADIENTS 
Gradients can be formed either before 

n the tube and 

le formed either before Rate Separations ?In this density Equilibrium 
sgins, by layering solu- gradient method, particles migrate from method, partic 
concentrations of a sub- the top of the tube at different rates levels in the tu 
lucrose?or they can be depending on their size, shape and den- positions whicf 
ntrifugation by the redis- sity. Slight differences in density can be sity alone. Res 
terial like cesium chloride exaggerated by changing the density of materials is de 
nce of centrifugal force. the solution in the centrifuge tube. tude of the der 

Equilibrium Separations 
centrnugation begins, by layering solu- 
tions of different concentrations of a sub- 
stance such as sucrose?or they can be 
formed during centrifugation by the redis- 
tribution of a material like cesium chloride 
under the influence of centrifugal force. 

eir own density 

rhich are dependent upon den- 
Resolving power in separating 
s dependent upon the magni- 
: density gradient. 

The standard equipment for doing density gradient work is the 

Model L Preparative Ultracentrifuge (left) and SW-39 Swinging 
Bucket Rotor (above). The rotor operates at speeds to 39,000 

rpm, generating 173,000 g at the outer tube edge. 
Let the Model L with its outstanding ability to speed 

through jobs?both routine and exotic?start working for you 
now. Write for full technical information including: a description 
of the instrument; an applications chart showing types of mate? 

rials which can be run (with rotors, times, speeds and references); 
a new paper summarizing density gradient techniques and how 

to use them. 

Address: Beckman Instruments, Inc, Spinco Division, 
Stanford Industrial Park, Palo Alto, California, and ask for 

Data File L-5. 

% YEARS 3 
Beckman 

Spinco Division 

Beckman Instruments, Inc. 

S-66A 
SALES AND SERVICE FACILITIES ARE MAINTAINED BY 
BECKM AN/1NTERN ATIONAL DIVISION IN F1FTY COUNTRIES 
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for the extremely thin sections 

required by electron 
microscopy 

the new LEITZ ULTRA-MICROTOME 

MOTOR-DRIVEN ROTOR WITH SPEED DRIVE 

For investigations in biology, pathology and metallography using the electron microscope, the new LEITZ ULTRA-MICROTOME 

by Dr. Fernandez Moran produces sections as thin as 100-200 A. (.01-.02 /*). The extremely small advance of the specimen 
in the ULTRA-MICROTOME is controlled by means of thermal expansion of a nickelsteel rod. 

Glass and diamond knives of optimum quality and hardness, as well as an automatic drive with special motor, permit 
the LEITZ ULTRA-MICROTOME to be used in the most varied fields of investigation. It is constructed with a minimum of 

moving parts each with sapphire-surfaced bearings eliminating backlash and the need of lubrication, and insuring an 
extra long and trouble-free life. 

The unique motor-rotor combination offering choice of constant speed or variable speeds gives the ULTRA-MICROTOME 
widest versatility. The variable speed drive is essential for cutting resin-embedded specimens; while the high-speed, 
high-force constant drive is used for cutting metal specimens. Write today for brochure on the LEITZ ULTRA-MICROTOME. 

Diamond knives available: 45? for biological material ? 60? for metals and hard materials 

E. LEITZ, INC, 468 PARK AVENUE SOUTH, NEW YORK 16, N. Y. 
Distributors of the world -famous products of 
Ernst Leitz ?.m.b.H., Wetz lar. ?ermany ?Ernst Leitz Canada Ltd. 

LENSES? PROJECTOR8. MICROSCOPES? BINOCULARS LEICA CAMERAS ? 
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RESEARCH AT GRUMMAN 
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With one of the most useful research tools in the entire 
aero-space industry?The Hypersonic Shock Tunnel ? 

Grumman engineers have been able to duplicate space 
vehicle performance. Air flows of Mach numbers from 
6 to over 20, at the energies encountered by re-entering 
satellites or space vehicles, are achieved for brief but 
extremely useful periods of time. 

Air flow to which experimental aerodynamic bodies 
are subjected is created by producing a reservoir of 

very high pressure, high temperature air at the end of 
a 130' long shock tube, and then expanding this air 
through a hypersonic nozzle. The flow duration is of the 
order of 2 to 4 milliseconds. The energy in the flow 
(which may approach that existing at the stagnation 
point of a vehicle traveling at Mach 50) is sufficient to 

cause dissociation and ionization of the air as it passes 
over the model in the downstream test section. 

Experiments planned for the Hypersonic Shock Tun? 
nel facility include: Investigation of various phenomena 
of conducting fluid flows and their interaction with elec- 

tromagnetic fields (magneto-hydrodynamics); measure- 
ment of pressure distributions and heat transfer rates 
on various hypersonic aerodynamic shapes; and, utiliz- 

ing the shock tube section, studies of an extensive range 
of gas dynamics problems and theories. 

Grumman Research is active in expanding many 
spheres of man's knowledge. We invite your inquiry if 

your interest lies in fluid mechanics research or any of 
the following areas: 

MAGNETO-HYDRODYNAM- 
ICSr PLASMA PHYSICS. 

Theoretical and experi? 
mental research on such 
problems as hydromagnetic 
shocks, electromagnetic in- 
teraction, with hypersonic 
flows, and plasma genera- 
tion, acceleration and sta? 
bility. 

PHYSICAL CHEMISTRY - 
MATERIALS R & D. 

Research and advanced 
development in high tem? 
perature reactions, coat- 
ings, powder metallurgy, 
refractorycomposite struc- 
tures, ceramics, fatigue 
and fracture. 

MATH-PHYSICS-ELECTRON- 
ICS-COMPUTING R & D. 

Basic research and develop? 
ment in areas such as: airborne 
and special purpose computing 
systems, combined analog-dig- 
ital computation, simulation, 
programming, mathematical 
and numerical techniques. 

SOLID STATE. NUCLEAR. 
GENERAL PHYSICS. 

Theoretical and experimental 
research in broad areas of field 
theory, energy conversion, nu? 
clear physics, acoustics, elec- 
tromagnetic radiation (particu- 
larly, but not limited to, micro- 
and millimeter waves). 

Send your resume to Mr. W. Brown, Dept. GR-91, 
to arrange for a mutually convenient interview. 

GRUMMAN AIRCRAFT ENGINEERING CORPORATION 

Bethpage, Long Island, N. Y. 

1218 SCIENCE, VOL. 132 



NEW FALL BOOKS 

FOR REFERENCE AND STUDY 

CONTROLLED THERMONUCLEAR 
REACTIONS 

by Samuel Glasstone and 

Ralph H. Lovberg 
A unique and up-to-date survey of basic 

principles and of the experimental ap- 
proaches which are being followed in the 
effort to develop procedures which might 
be used to produce controlled energy by 
nuclear fusion. 

Published, $5.60 

ANIMAL PARASITES IN MAN 

by Nicholas H. Swellengrebel and 
Max M. Sterman 

Up-to-date, a standard work presenting a 
full account of the life cycles and mor- 

phology of protozoan, helminthian, insect 
and other anthropod parasites that afflict 
mankind. Profusely illustrated. 

November, prob. $9.00 

ELEMENTS OF MASER THEORY 

by Arthur A. Vuylsteke 
A basic guide to the physical theories 

fundamental to maser theory including all of 
the concepts and mathematical apparatus 
necessary to an understanding of the basic 

subject matter. 
Published, $9.50 

PLANT DISEASE HANDBOOK, 
2nd ed. 

by Cynthia Westcott 

Completely up-to-date, this handy com- 
pendium contains some 2000 plant diseases 
of North America and their control. Re? 
cent findings on nematodes and virus dis? 
eases, a wider range of host plants and a 
number of new diseases are included. 

Published, $13.50 

COMPREHENSIVE ANALYTICAL 

CHEMISTRY, VOL. I-B 

edited by Cecil L. Wilson and 
David W. Wilson 

Retaining the high standards of its prede- 
cessor, this volume continues the coverage 
of classical analysis. Full treatment is given 
to Inorganic Titrimetric Analysis and Or? 
ganic Quantitative Analysis. 

November, prob. $17.50 

H & & __ 

rjeiH*1*** 

THe0*Y 

CHEMISTRY OF CARBON 

COMPOUNDS, IV-C 

edited by E. H. Rodd 

Here is the final book in Volume IV 
that continues the comprehensive coverage 
of the whole field of heterocycle chemistry. 
Lucid in style, concisely presented, this 
wealth of information is amply clarified by 
extensive use of tabulation and a magnifi- 
cent index. 

November, subscription $22.00; 
single volume $26.50 

HANDBOOK OF MICROBIOLOGY 

by Morris B. Jacobs and 
Maurice J. Gerstein 

In a series of 38 tables, this unique book 
provides all the data needed for profes- 
sional work in modern microbiology from 
routine testing to fundamental research. 

Published, $8.50 

APPLIED THERMODYNAMICS 

by S. H. Bransom 

A lucid and practical introduction, plac- 
ing the thermodynamic functions in logical 
order from first principles and discussing 
their application to the basic operation of 

physical chemistry, chemical and fuel tech? 
nology and heat-engineering. 

November, prob. $6.50 

DICTIONARY OF SCIENTIFIC 

TERMS, 7th ed. 

by I. F. Henderson and W. D. Henderson 

November, prob. $12.50 

ULTRAVIOLET GUIDE TO 
MINERALS 

by Sterling Gleason 

This most valuable guide develops the 
art of identifying minerals by their fluores? 
cence under ultraviolet light, and provides 
unique charts for simple identifications, 
surveys of ores, prospecting, etc. 

Published, $6.95 

SPOT TESTS IN ORGANIC 

ANALYSIS, 7th ed. 

by Fritz Feigl 
November, prob. $13.50 

SEND FOR YOUR ON-APPROVAL COPY 

OSTRAND COMPANY-Inc. 

120 ALEXANDER STREET PRINCETON . NEW JERSEY 

Publishers Since 7 848 
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SETTING NEW STANDARDS 

at99.98^? of the speed of light 

One of the world's most powerful when completed, this high-energy electron accelerator 

will enable the U, S. National Bureau of Standards to carry out extensive programs in: 

? Nuclear Physics Research 

? Radiation Effects 

? Dosimetry Standards 

... to meet the need for new data in the growing field of applied radiation. 

The linear accelerator (Linac) is under construction at the manufacturing and test 

facility of Applied Radiation Corporation, Walnut Creek, California, 

Particle accelerators 

for science and industry. 
High Voltage Engineering 

CORPORATION 
BURUNGTON, MAS$ACHU$?TTS * U. 5. A. 

APPUED RA0IATI0N COftPOftATtdN Hi$H V0LTA6C ?NCH*?EftM6 (EUftOPA) tt.V. 

1220 SCIENCE, VOL. 132 



28 October 1960, Volume 132, Number 3435 

AMERICAN ASSOCIATION 
FOR THE 

ADVANCEMENT OF SCIENCE 

Board of Directors 
Chauncey D. Leake, President 
Thomas Park, President Elect 
Paul E. Klopsteg, Retiring President 
Harrison Brown 
H. Bentley Glass 
Margaret Mead 
Don K. Price 
Mina Rees 
Alfred S. Romer 
William W. Rubey 
Alan T. Waterman 
Paul A. Scherer, Treasurer 
Dael Wolfle, Executive Officer 

Editorial Board 
Konrad B. Krauskopf H. Burr Steinbach 
Edwin M. Lerner William L. Straus, Jr. 
Philip M. Morse Edward L. Tatum 

Editorial Staff 
Dael Wolfle, Executive Officer 

Graham DuShane, Editor 
Joseph Turner, Assistant Editor 

Robert V. Ormes, Assistant Editor 

Bethsabe Asenjo, Charlotte F. Chambers, Sarah 
S. Dees, Nancy S. Hamilton, Oliver W. Heat- 
wole, Howard Margolis, Ellen E. Murphy, 
Barbara Sutherland, Nancy Teimourian, Lois 
W. Woodworth, Conrad Yung-Kwai 

Earl J. Scherago, Advertising Representative 

SCIENCE, which is now combined with THE 
SCIENTIFIC MONTHLY, is published each Fri? 
day by the American Association for the Ad- 
vancement of Science at National Publishing 
Company, Washington, D.C. The joint journal is 
published in the SCIENCE format. SCIENCE 
is indexed in the Reader's Guide to Periodical 
Literature. 

Editorial and personnel-placentent correspond- 
ence should be addressed to SCIENCE, 1515 
Massachusetts Ave., NW, Washington 5, D.C. 
Manuscripts should be typed with double spac- 
ing and submitted in duplicate. The AAAS 
assumes no responsibility for the safety of 
manuscripts or for the opinions expressed by 
contributors. For detailed suggestions on the 
preparation of manuscripts and illustrations, see 
Science 125, 16 (4 Jan. 1957). 

Display-advertising correspondence should be 
addressed to SCIENCE, Room 740, 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. If possible, furnish an 
address label from a recent issue. Give both old 
and new addresses, including zone numbers, if 
any. 

Annual subscriptions: $8.50; foreign postage, 
$1.50; Canadian postage, 75^1. Single copies, 35^. 
Cable address: Advancesci, Washington. 

Copyright 1960 by the American Association 
for the Advancement of Science. 

Middle Ground 

Discussion about private or public and local or national responsi- 
bility for education, for housing, and for health is often carried on as 

though there were no middle ground, as though the choice lay between 
extremes. 

Any appraisal of the way things actually work will show, however, 
an intimate blending of private and public, local and national, responsi- 
bilities. A good example is the way methods have been evolved for 

dealing with poisoning by toxic substances. 
In older and simpler days the local physician could be expected to 

know how to deal effectively with the relatively few poisons?lye, 
aspirin, kerosene, and so on?that might be ingested. With the intro- 
duction of scores of new insecticides, chemotherapeutic agents, and 

detergents?to mention only a few of the estimated 250,000 toxic or 

potentially toxic products now available to consumers?the problem 
of appropriate treatment has increased enormously. The infant or child 
of today (and more than 90 percent of all poisoning victims are chil- 

dren) has a much greater opportunity than his predecessors did to 

ingest toxic liquid and solid materials not intended for his consump- 
tion. A survey by the American Academy of Pediatrics in 1951 showed 
that accidental poisoning accounted for more than half of all emer? 

gency cases handled by pediatricians. It was recognition of the 
seriousness of this problem that led to the formation of the first 
Poison Control Center in Chicago in 1953. The center became a focus 
of community effort in the prevention of poisoning and in the accumu? 
lation of information about symptoms and treatment. Other major 
cities followed Chicago's lead, and by 1956 centers had been estab? 
lished in 38 cities. 

This widespread response at the local level led to recognition of the 
need for national coordination. Representatives of the control centers, 
industry, the American Medical Association, and state and federal 

government got together at a meeting of the American Public Health 
Association and recommended that the Department of Health, Edu? 

cation, and Welfare set up a National Clearing House for Poison 
Control Centers. Such a clearing house was established in 1957. It 
collects information about poisons and possible poisons in new 

products, from the control centers, from industry, and from other 

sources, and supplies this information free to the local centers, which 
now number more than 400. Many of the local centers report all 
cases of poisoning in their communities?some 2000 per month?to 
the clearing house. The accumulation and analysis of this information 

permits study of the epidemiology of poisoning, detection of new 

hazards, and extension of knowledge of human toxicology. This in? 
formation is, in turn, made available to all control centers and to the 
medical profession in general. 

This pragmatic, nondoctrinaire approach has been carried a step 
further. The centers have organized themselves into the American 
Association of Poison Control Centers, which, on 18 October, accepted 
a set of standards for the operation and designation of centers. Thus 
the federal government neither controls nor licenses the local centers; 
it merely furnishes all of them with information necessary to their 
effective operation.?G.DuS. 



"Project Echo" sateltite went into 
a near-perfect circular orbit 1000 
miles high, circling the earth once 
every two hours. Its orbital path 
covered all parts of the U. S. 

FIRST PHONE CALL VIA 

MAN-MADE SATELUTE! 

BELL TELEPHONE LABORATORIES BOUNCES VOICE OFF SPHERE 

PLACED IN ORBIT A THOUSAND MILES ABOVE THE EARTH 

Think of watching a royal wedding in Europe by live TV, 
or telephoning to Singapore or Calcutta ? by way of outer- 
space satellites! A mere dream a few years ago, this idea 
is now a giant step closer to reality. 

Bell Telephone Laboratories recently took the step by 
successfully bouncing a phone call between its Holmdel, 
N. J., test site and the Jet Propulsion Laboratory of the 
National Aeronautics and Space Administration (NASA) 
in Goldstone, California. The reflector was a 100-foot sphere 
of aluminized plastic orbiting the earth 1000 miles up. 

Dramatic application of telephone science 

Sponsored by NASA, this dramatic experiment ?known as 

"Project Echo" ?relied heavily on telephone science for 
its fulfillment. . . 

? The Delta rocket which carried the satellite into space 
was steered into a precise orbit by the Bell Laboratories 
Command Guidance System. This is the same system which 

recently guided the remarkable Tiros I weather satellite 
into its near-perfect circular orbit. 

? To pick up the signals, a special horn-reflector antenna 
was used. Previously perfected by Bell Laboratories for 
microwave radio relay, it is virtually immune to common 
radio "noise" interference. The amplifier?also a Labora? 
tories development?was a traveling wave "maser" with 

very low noise susceptibility. The signals were still further 

protected from noise by a special FM receiving technique 
invented at Bell Laboratories. 

"Project Echo" foreshadows the day when numerous 
man-made satellites might be in orbit all around the earth, 
acting as 24-hour-a-day relay stations for TV programs 
and phone calls between all nations. 

This experiment shows how Bell Laboratories, as part 
of the Bell System, is working to advance space communi? 
cation. Just as we pioneered in world-wide telephone serv? 
ice by radio and cable, so we are pioneering now in using 
outer space to improve communications on earth. It's part 
of our job, and we are a long way toward the goal. 

Giant ultra-sensitive horn-reflector antenna which received signals 
bounced off the satellite. It is located at Bell Telephone Laboratories, 
Holmdel, New Jersey. 

BELL TELEPHONE LABORATORIES 
WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 



GET YOUR ADVANCE COPY 

of the General Program of the 

AAAS New York Meeting 

by first class mail ? 
early in December 

The General Program of the 127th Meeting of the AAAS in New York, 26?31 December 

1960, will be available to you, at cost, within the first week in December?whether you can attend 

the Meeting or not. 

Program Content 
1. The two-session AAAS General Symposium, "Moving 

Frontiers of Science V"?Speakers: Edward Anders, 
H. W. Magoun, George Wald, and H. H. Goldstine; 
Thomas Park, presiding. 

2. The "Challenge to Science" evening with Sir Charles P. 
Snow, Theodore M. Hesburgh, and W. O. Baker; War- 
ren Weaver, presiding. 

3. On "AAAS Day," the three broad, interdisciplinary sym? 
posia?Plasma: Fourth State of Matter; Life under Ex- 
treme Conditions; and Urban Renewal and Develop? 
ment, arranged by AAAS Sections jointly. 

t. The Special Sessions: AAAS Presidential Address and 

Reception; Joint Address of Sigma Xi and Phi Beta 

Kappa by Polykarp Kusch; the Tau Beta Pi Address; 
National Geographic Society Illustrated Lecture; and the 
first George Sarton Memorial Address by Rene Dubos. 

5. The programs of all 18 AAAS Sections (specialized sym? 
posia and contributed papers). 

6. The programs of the national meetings of the American 
Astronomical Society, American Nature Study Society, 
American Society of Zoologists, History of Science So? 
ciety, National Association of Biology Teachers, Scientific 
Research Society of America, Sigma Delta Epsilon, So? 
ciety for General Systems Research, Society for the Study 
of Evolution, Society for the History of Technology, 

Society of Systematic Zoology, and the Society of the 
Sigma Xi. 

7. The multi-sessioned special programs of the American 
Association of Clinical Chemists, American Astronauti- 
cal Society, American Geophysical Union, American 
Physiological Society, American Psychiatric Association, 
American Society of Criminology, Association of Ameri? 
can Geographers, Ecological Society of America, Myco- 
logical Society of America, National Science Teachers 
Association, New York Academy of Sciences?and still 
others, a total of some 90 participating organizations. 

8. The four-session program of the Conference on Scien? 
tific Communication: The Sciences in Communist 
China, cosponsored by the AAAS, NSF, and ten so? 
cieties. 

9. The sessions of the Academy Conference, the Confer? 
ence on Scientific Manpower, and the conference of 
the American Council on Women in Science. 

10. The sessions of the AAAS Cooperative Committee on 
the Teaching of Science and Mathematics, and of the 
AAAS Committee on Science in the Promotion of Hu? 
man Welfare. 

11. Titles of the latest foreign and domestic scientific films 
to be shown in the AAAS Science Theatre. 

12. Exhibitors in the 1960 Annual Exposition of Science 
and Industry?103 booths?and descriptions of their ex- 
hibits. 

Advance Registration 
Advance registration has these decided advantages: (1) You avoid delay at the Registration Center upon arrival; (2) 

You receive the General Program in ample time to decide, unhurriedly, which events and sessions you particularly wish to 
attend; (3) Your name is posted in the Visible Directory as the Meeting opens. 

The following coupon may be used both by advance registrants and by those who wish only 
the advance copy of the General Program. 

-THIS IS YOUR COUPON FOR AN ADVANCE COPY OF THE GENERAL PROGRAM- 
la. ? Enclosed is $3.50 for my advance Registration Fee which brings me the General Program, Convention Badge, and 

all privileges of the Meeting (50^ is for first-class postage and handling). 
lb. ? Enclosed is $2.50 for only the General Program. (It is understood that, if I should attend the Meeting later, the 

Badge-necessary for the privileges of the Meeting?will be secured for $1.00 more.) 
(check la or lb) 

2. FULL NAME (Dr., Miss, etc.). 
(Please print or type write) (Last) (First) (Initial) 

3. ACADEMIC, PROFESSIONAL, OR 
BUSINESS CONNECTION . 

4. OFFICE OR HOME ADDRESS. 
(For receipt of General Program) 

CITY . ZONE . STATE. 

5. FIELD OF INTEREST .. 

6. CONVENTION ADDRESS . 
(May be added later, after arrival) 

Please mail this Coupon and your check or money order for the total amount to the 
AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 

1515 Massachusetts Avenue, NW, Washington 5, D.C. 
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EXPOSED! 

TO ;:K' 

CROSS- 

INFECTIONS 

HANDS ? most active in distribution of INFECTION! For the manage? ment and handling of specimen containers requiring a label, use a 
"no-lick" TIME Tape or TIME Specimen Collection Label for service, a new advancement specified in the "Guide to Laboratory Safety".* 

Every dressing, every collection of 
specimen, blood, sputum, etc. requires 
hand service. Eliminate contact by 
using the satin finish, vinyl coated 
TIME Tape or Label. 
A qualified consultant will teach you the effective TIME procedure. It is 
your first step to a safer laboratory. Write today to Dept. RH. 
* In April 1960 issue of Lab World. 

N PROFESSIONAL TAPE CO., INC. 
355 BURLINGTON AVE. ? RIVERSIDE, ILL 

Hlckory 7-7800 

YOU CAN iepend on the 

RELIABILITY 

COLORADO 

SERUM CO. 

Order with confidence, 
the quality and dependabilify 
your laboratory and 
research needs demand. Prompt 
service. All correspondence 
and inquiries answered 
Immediately. 
? serums ? bloods 
? ultrafiltrafes 
o complement ? globulins 
? fluorescent materials 
o diagnostic reagents 
? tissue culture reagents 
We maintain a variety 
of our own laboratory animals 
under the finest conditions. 

>__k Write for this FREE ̂ 
CATALOG NOW! 

No salesman 
will ca//. 

COLORADO 

SERUM CO. 

laborafory and General Office \^J PEAK OF QUALITY 

4950 YORK STREET ? DENVER 16, COLORADO ? MAin 3-5373 

28 OCTOBER 1960 
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DIRECT READING... 

NO VERNIERS ON 

VDF, MICRO 

TORQUE BALANCES 

VDF Micro Torque Balances are widely used in science and 

industry for repetitive weighings of small samples. These 
balances are extremely fast, yet accurate and simple to oper- 
ate. Service requirements are negligible due to the absence 
of moving parts, bearings, springs and other complicated 
mechanisms. Select from 14 different models; all at surpris- 
ingly low, economy prices. 

SPECIAL FEATURES: 
? No bearings?no friction 

? Combined torsion/suspension wire 

? No delay in reading, oscillation stops instantly 
? Direct reading, no reading errors 

? No Ifatigue, dial at eye level is adjustable 
? No parallax?special straight view pointer 
? Considerable overload tolerance 

For descriptive literature write for Bulletin 66 

BRINKMANN 

INSTRUMENTS, INC. 

115 Cutter Mill Road, Great Neck, N.Y. 
Philadelphia ? Cleveland ? Houston ? Miami ? Menlo Park, Cal. 
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GLASS ABS0RPTI0N 

CELLS f KLETT 

SCIENTIFIC APPARATUS 
Klett-Summerson Photoelectric Colorimeters? 
Colorimeters ? Nephelometers ? Fluorimeters? 
Bio-Colorimeters ? Comparators ? Glass Stand? 
ards?Klett Reagents. 

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

PHOTOMICROGRAPHY 

PHOTOVOLT CORP. 

95 Madison Ave. New York 16, N. Y. 
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As far as can be determined now, 
these data do not confirm the paleo- 
magnetic observations of either Irving 
or Runcorn, both of whom have con? 
tributed extensively to the cause of 

paleomagnetic measurement and to its 
concomitant result of polar wandering 
through the ages [Irving, "Rock Magne- 
tism: A new approach to the problems 
of polar wandering and continental 
drift," symposium, Univ. of Tasmania 
(1958), pp. 24-57; Runcorn, Advances 
in Phys. 4, 244 (1955)]. Probably no 
other single line of investigation has 
done so much as this geophysical pro? 
cedure to advance the cause of con- 

tinental shifting and polar wandering. 
Certainly such confirmation studies by 
many eminent and thoroughly com- 

petent workers such as Runcorn, Irving, 
E. R. Deutsch, B. W. Wilson and R. H. 
Nanz, Jr., J. Hospers, A. Cox and R. R. 
Doell, and many others have elevated 
the hypothesis to a respectable level 
from its limbo of derision. 

Strong support for the hypothesis of 
continental shifting and polar wandering 
has also been derived from many other 
sources. One of the more spectacular 
contributions are the paleoclimatic 
studies of G. W. Bain based on the "in- 
alienable characteristics of the different 

HARSHAW 

SCIENTIFIC 

Spotlights pH 
Meters 

With our comprehensive line of pH meters 

?ranging from the ultra-sensitive Beckman 
Model GS to the tnexpensive Beckman 
Pocket Model?we offer the proper instru? 
ment for your particular need. 

Representative models are described briefly 
below. We welcome your requests for more 
detailed information. 

H-29604- 
Beckman Pocket 
pH meter, bat- 
teryoperated.6" 
x 3" x 2" deep. 
Light weight with 

unique combination glass and refer? 
ence electrode which permits holding meter in one hand while taking read? 
ings, leaving the other hand free for 

recording ... $99.50 

H-28915- Beckman Zero- 
matic pH meter, line operat- 
ed. Simply push button and 
take pH or millivolt reading. 
Drift free, no warm-up time, 
iine voltage compensation, 
continuous 0-14 pH scale. 
Outlets provided for recorder, 

polarizing current, 
etc- $310.00 
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latitudinal zones" which control life 

types, air circulation, ocean currents, 
and energy distributions in a major 
sense. When these characteristics are 
applied to ancient environments, inter- 

pretations show "shifts in the zones 
of high and low sun of about 90 de? 

grees. . . ." 

Finally, the oceanographic investiga- 
tions by M. Ewing and B. Heezen of 
Lamont Geological Observatory have 
shed great light upon the geophysics of 
the ocean floor and the crust, as well 
as upon the ubiquitous oceanic ridges 
which more or less bisect the major 
oceans. These data have supplied pre? 
cise and provocative knowledge of a 
once largely unknown quantity and 
seem to have added support to the con- 
tention of an expanding earth. As a re? 
sult, a positive mechanism has been 
suggested by S. Warren Carey by means 
of which not only continental shifting 
may be accomplished, but also many of 
the observable tectonic features of the 
earth's surface may be rationalized. 

It must be reiterated in conclusion, 
however, that these propositions and 

hypotheses are not yet proved, persua- 
sive and inviting as they may be. Much 

rigorous and critical work remains to 
be done in many areas, but major 
avenues of investigation have now been 

suggested and the way for future work 
has been clearly indicated. I sincerely 
hope that an ever-increasing number of 
workers will be stimulated and encour- 

aged to undertake some facets of these 
studies. The challenge is east and the 

goals are nearly infinite in scope and 
size. The quantity of data is enormous, 
but it is hoped that the forthcoming 
volume of the Society of Economic 

Paleontologists and Mineralogists giving 
the papers of the 1960 symposium will 
be an anchor point for future investiga- 
tions. 

The 1960 SEPM symposium brought 
together leading authorities in these 
fields of study: S. Warren Carey, Uni? 
versity of Tasmania, geodesy and tec? 
tonics; S. K. Runcorn, University of 
Durham (England), geophysics; B. W. 
Wilson and R. H. Nanz, Jr., Shell De? 

velopment Co., geophysics; E. R. 
Deutsch, Imperial Oil Co., geophysics; 
B. C. Heezen, Lamont Geological Ob? 

servatory, oceanography; G. W. Bain, 
Amherst College, paleoclimatology; 
Ting-Ying H. Ma, Taiwan University, 
paleontology; K. E. Caster, University 
of Cincinnati, paleontology; S. C. 

Nordeng, Michigan Tech., paleontology; 
W. L. Donn, Lamont Geological Obser? 

vatory, glaciology; W. C. Gussow, 
Union Oil Co., tectonics; D. Swartz and 
D. D. Arden, Sohio Petroleum Co., 
tectonics. 

Arthur C. Munyan 
Sohio Petroleum Company, 
Oklahoma City, Oklahoma 
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No. 4048 LOW FORM, PRICE, WITH TWO EXTRA WEIGHTS ...$21.00 
No. 4048C. PLASTIC COVER, For No. 4048 .Each, $0.90 
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Rapid Zero Setting. 
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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. 

. . . pioneering interdisciplinary 
studies 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.l, England 

American Association 

for the Advancement of 

Science 

1515 Massachusetts Ave., NW 

Washington 5, D.C. 

HERE'S A QUALITY 

STUDENT MICROSCOPE 

AT A BUDGET PRICE! 

Although budget priced. the 
UNITRON Model MUS is definitely 
not just another student microscope. 
It includes these significant features 
often lacking in much more costly 
student models: 
? NOT JUST a disk diaphragm ... 

but an iris diaphragm for perfect 
control of aperture. 

? NOT JUST a single focusing con? 
trol ... but both coarse and fine. 

? NOT JUST a mirror... b 
condenser for optimum illumina? 
tion and resolutiort. 

? NOT JUST one objective ... but 
three: SX.10X.40X. 

? NOT JUST one eyepiece ... but a 
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classroom and laboratory. 
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Forthcoming Events 

November 

17-20. American Anthropological 
Assoc, Minneapolis, Minn. (B. J. Meggers, 
1530 P St., NW, Washington 5) 

17-20. Southern Thoracic Surgical 
Assoc, Nassau, Bahamas. (H. H. Seiler, 
517 Bayshore Blvd., Tampa 6, Fla.) 

18-19. American Medical Writers' 
Assoc, Chicago, 111. (H. Swanberg, 510 
Maine St., Quincy, 111.) 

21-23. Fluid Dynamics, annual, Balti? 
more, Md. (R. J. Emrich, Div. of Fluid 
Dynamics, APS, Dept. of Physics, Lehigh 
Univ., Bethlehem, Pa.) 

24-25. American Physical Soc, Chica? 
go, 111. (K. K. Darrow, APS, 538 W. 120 
St., New York 27) 

24-26. Central Assoc. of Science and 
Mathematics Teachers, 60th annual conv., 
Detroit, Mich. (L. A. Conrey, School of 
Education, Univ. of Michigan, Ann Arbor) 

25-26. American Soc. of Animal Pro? 
duction, Chicago, 111. (C. E. Terrill, 
Animal Husbandry Research Div., Agri? 
cultural Research Center, Beltsville, Md.) 

25-26. National Council for Geographic 
Education, Cincinnati, Ohio. (L. Kennd- 
mer, Univ. of Texas, Austin) 

25-16. Bahamas Medical Conf., Nassau. 
(B. L. Frank, P.O. Box 4037, Fort Laud- 
erdale, Fla.) 

27-7. Latin American Cong. of Neu- 
rology, Santiago, Chile. (R. Nunez, 
Almirante Montt 485, Dep. 11, Santiago) 

27-2. American Soc. of Mechanical 
Engineers, annual, New York, N.Y. (A. 
B. Conlin, Jr., ASME, 29 W. 39 St., New 
York 18) 

27-5. International Federation of Agri? 
cultural Producers, 11th conf., New Delhi, 
India. (IFAP, 1624 Eye St, NW, Wash? 
ington 6) 

28-1. Entomological Soc. of America, 
Atlantic City, N.J. (R. H. Nelson, 4603 
Calvert Rd., College Park, Md.) 

29-2. American Medical Assoc, Wash? 
ington, D.C. (F. Blasinggame, 1535 N. 
Dearborn St., Chicago 10, 111.) 

30-2. Steels in Reactor Pressure Cir? 
cuits, symp., London, England. (Secre- 
tary, Iron and Steel Inst., 4 Grosvenor 
Gardens, London, S.W.l) 

December 

1-16. Commission for Climatology, 3 rd 
session, London, England. (World Mete- 
orological Organization, Campagne Rigot, 
1, avenue de la Paix, Geneva, Switzerland) 

2-5. Central American Medical Conf., 
8th, Panama City. (A. Bissot, Departamen- 
to de Saud Publica, Ministerio de Trabajo, 
Prevision Social y Salud Publica, Panama) 

3-6. Visual Communications, 4th an? 
nual intern. cong., Chicago, 111. (Visual 
Communications Cong., 10600 Puritan 
Ave., Detroit 38, Mich.) 

3-8. American Acad. of Dermatology 
and Syphilology, Chicago, 111. (R. R. Kier- 
land, First National Bank Building, Roch? 
ester, Minn.) 

4-6. Spectroscopy, annual southern sem- 
inar, Gainesville, Va. (Annual Seminar on 
Spectroscopy, Univ. of Florida, Gaines? 
ville) 

4-7. American Inst. of Chemical Engi? 
neers, annual, Washington, D.C. (F. J. 

Van Antwerpen, AICE, 25 W. 45 St., New 
York 36) 

4-9. Radiological Soc. of North Amer? 
ica, Cincinnati, Ohio. (D. S. Childs, 713 
E. Genesee St., Syracuse 2, N.Y.) 

5-7. American Soc. of Agricultural En? 
gineers, winter, Memphis, Tenn. (J. L. 
Butt, 420 Main St., St. Joseph, Mich.) 

5-7. Electronic Industries Assoc, 3rd 
conf. on maintainability of electronic 
equipment, San Antonio, Tex. (E. B. Har- 
wood, Office of the Secretary of Defense, 
Room 3D1018, Pentagon, Washington 25) 

5-8. American Rocket Soc, 15th an? 
nual, Washington, D.C. (R. L. Hohl, ARS, 
500 Fifth Ave., New York 36) 

7-13. American Acad. of Optometry, 
San Francisco, Calif. (C. C. Koch, 1506- 
08 Foshay Tower, Minneapolis 2, Minn.) 

9-10. The Myocardium?Its Biochemis? 
try and Biophysics, New York, N.Y. (A. P. 
Fishman, New York Heart Assoc, 10 
Columbus Circle, New York 19) 

9-11. American Psychoanalytic Assoc, 
New York, N.Y. (D. Beres, 151 Central 
Park West, New York 23) 

10-11. Academy of Psychoanalysis, New 
York, N.Y. (J. H. Merin, 125 E. 65 St., 
New York 21) 

11-14. Hot Laboratory and Equipment 
Conf., 8th, San Francisco, Calif. (J. R. 
Lilienthal, Los Alamos Scientific Labora? 
tory, P.O. Box 1663, Los Alamos, N.M.) 

12-14. American Nuclear Soc. (Isotopes 
and Radiation Div.), San Francisco, Calif. 
(O. J. Du Temple, ANS, 86 E. Randolph 
St., Chicago 1, 111.) 

12-14. Water Pollution, natl. conf., 
Washington, D.C. (Natl. Conf. on Water 
Pollution, F. A. Butrico, Office of Engi? 
neering Resources, Div. of Engineering 
Services, U.S. Public Health Service, 
Washington 25) 

12-16. Atomic Industrial Forum, conf., 
San Francisco, Calif. (D. J. Scherer, 3 E. 
54 St., New York 22) 

13-15. Eastern Joint Computer Conf., 
New York, N.Y. (E. C. Kubie, EJCC, 
Computer Usage Co., Inc, 18 E. 41 St., 
New York 17) 

19-20. Statistical Mechanics, conf., Lon? 
don, England. (Organizing Secretary, Phys? 
ical Soc, 1, Lowther Gardens, London) 

22-2. Panamerican Diabetic Congress, 
lst, British Honduras. (B. R. Hearst, Di? 
rector, Diabetic Inst. of America, 55 E. 
Washington St., Suite 1646, Chicago, 111.) 

26-30. Inter-American Cong. of Psy? 
chology, 7th, Havana, Cuba. (G. M. Gil- 
bert, Psychology Dept., Long Island Univ., 
Brooklyn 1, N.Y.) 

26-31. American Assoc. for the Ad- 
vancement of Science, annual, New York, 
N.Y. (R. L. Taylor, AAAS, 1515 Mas? 
sachusetts Ave., NW, Washington 5. 

27-14. Bahamas Surgical Conf., Nassau. 
(B. L. Frank, P.O. Box 4037, Fort Lauder- 
dale, Fla.) 

28. Association for Education in Inter? 
national Business, St. Louis, Mo. (J. N. 
Behrman, Univ. of Delaware, Newark, 
Delaware) 

28-30. American Economic Assoc, St. 
Louis, Mo. (J. W. Bell, Northwestern 
Univ., Evanston, 111.) 

28-30. Econometric Soc, St. Louis, Mo. 
(R. Ruggles, Dept. of Economics, Yale 
Univ., New Haven, Conn.) 
(See issue of 21 October for comprehensive list) 
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