
SC I EN C E 20 SepteCllber 1963 
Vol. 141, No. 3586 

SANO E 
20 

Setme 1 9 S6 



The Analytical Ultracentrifuge... a review of some exciting new measurements 

The Analytical Ultracentrifuge has come 
a long way from its early days of simply 
photographing molecules as they sedi- 
ment in high force fields. It now provides 
many of the highly sophisticated mea- 
surements needed in such rapidly ad- 
vancing disciplines as biochemistry, bio- 
physics, genetics and polymer chemistry. 
Three measurement areas are particular- 
ly active. 
Interacting Systems The analysis of sys- 
tems containing interacting components 
is the focus of considerable theoretical 
interest. An important contribution has 
been Gilbert's theory for reversibly in- 
teracting systems involving a single com- 
ponent. Systems of two components 
which react to form a complex also have 
been studied in detail. Bethune and 

Monomer-Trimer Equilibrium Forms 
Two Boundaries 

Kegeles have applied a computer to ana- 
lyze these systems as well as systems in- 
volving polymerization. Townend, Tima- 
sheff and co-workers have studied mole- 
cules which associate in aggregates as 
large as pentamers, and dissociate into 
sub-units. Others have examined isomer- 

izing systems in which molecular inter- 
actions occur at speeds comparable to 
the time of separation of the molecular 
species. Both sedimentation and electro- 
phoresis have provided important mea- 
surements in these studies. 
Density Gradients Now established as a 
powerful and sensitive method to study 
nucleic acids, equilibrium sedimentation 
in a density gradient is rapidly finding 
other uses. Ifft and Vinograd have 
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used density gradients to calculate molec- 
ular weights for solvated macromole- 
cules, and have studied in detail the be- 
havior of a protein of known molecular 
weight in a density gradient. Hu, Bock 
and Halvorson through use of stable iso- 
topes have distinguished between newly 
synthesized and pre-existing proteins in 
a cell-free system. Wales has used density 
gradients of organic solvents to study 
extremely small quantities of various 

synthetic polymers, and Hermans has 
used density gradients to analyze for 
molecular weight distribution and density 
distribution of polymers. Both the ana- 
lytical ultracentrifuge with ultraviolet 
and schlieren optics, and the preparative 
unit with swinging bucket rotors are 
widely used in density gradient centrifu- 
gation. 
Synthetic Polymers The two density 
gradient studies noted above are only 
part of the recent surge of research using 
the ultracentrifuge to study synthetic 
polymers in organic solvents. Important 
papers have been published by investiga- 
tors at the National Bureau of Standards, 

111 

Ultracentrlfuge 

Comparison ^ --- Preclpitation Chromatography 

of Data for 
Molecular 

Weight 
Distribution 

of 
Polystyrene 

Esso, Shell Development, Dow, and 
Chemstrand. Their work covers linear 
polyethylene, polystyrene, Hevea rubber, 
and cis-l, 4-polyisoprene. A particularly 
significant example is the study by Wales 
and Rehfeld showing excellent results in 
measuring molecular weight distributions 
from sedimentation velocity data, and 
demonstrating clearly that their method 
did not require calibration with fractions 
of known molecular weight. 

Such developments as these, together with 
up-to-date information on advances in the 
instrumentation itself, are reported regularly in 
our publication "Fractions" which is sent to 

. .. owt'ners of ultracentrifuges, electrophoresis- 
diffusion instruments, amino acid analyzers, 
and other Beckman biochemical instruments. 
If you would like a copy of "Fractions", we 
would be happy to send one to you. Please write 
Beckman Instruments, Inc., Spinco Division, 
Stanford Industrial Park, Palo AIto 5, Calif. 

INSTRUMENTS, INC. 

SPINCO DIVISION 

PALO ALTO, CALIFORNIA 

International Subsidiaries Geneva, Switzerland; Munich, Germany; 
Glenrothes, Scotland; Paris, France; Tokyo, Japan; Capetown, South Africa. 
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Saunders keeps you current with teaching trends 

Contemporary Textbooks 
for the study of 

Anatomy 

New (2nd) Edition-Anson's 

Atlas of Human Anatomy 
An important revision of a beautifully organized and 

magnificently illustrated anatomical atlas. Ideal as a 
reference for anyone interested in the structure of the 
human body, this work is admirably suited to accom- 

pany the present-day anatomy text. The presentation 
is regional, based on original dissections. Many illus- 
trations are arranged in serial sets, in the order of 

progressively deeper dissection. Dozens of variations 
of the "normal" are pictured and the incidence for 
each type of variation is given. Many drawings have 
been added and many others have been redrawn for 
this New (2nd) Edition. Labels and legends are fully 
revised to insure clarity and completeness. A new in- 
troductory section on topography describes the planes 
of orientation. A detailed table of contents precedes 
each section. Among the many new illustrations you'll 
find views of: venous drainage of the head and neck- 
contents of the suboccipital space-areas of muscle at- 
tachment in the pectoral girdle, humerus, radius and 
ulna, hands, etc. 
By BARRY J. ANSON, Ph.D., (Med. Sc.), Robert Laughlin Rea Professor 
Emeritus, Department of Anatomy, Northwestern University Medical 
School; Research Professor, Department of Otolaryngology and Max- 
illofacial Surgery, College of Medicine, State University of Iowa. 632 
pages, 8"x 103/4", 632 illustrations on over 600 plates (76 in color). 
$18.00. New (2nd) Edition-Published March, 1963. 

New-Davenport's 
A Dissector's Manual of 

Human Anatomy 
This practical new manual gives the student of 
anatomy specific instructions on how to accomplish 
regional dissection of the human body with a mini- 
mum of personal instructional assistance. Special at- 
tention is devoted to the sites most difficult to dissect. 
151 exquisite drawings help the dissector anticipate 
the results of his work. Sufficient material is included 
to point out interstructural relationships and the sig- 
nificance of structure and function. The manual is 
organized to follow the major natural subdivisions of 
the body, with minor deviations inserted only where 
they favor regional dissection. Irtroductory material 
helps save laboratory time by covering such topics as: 
care of the cadaver, laboratory ethics, selection and 
use of instruments, terminology. 
By HAROLD A. DAVENPORT, Ph.D., Northwestern Medical School, Chi- 
cago. 235 pages, 778" x 1034", with 151 illustrations. $7.75. 

Published July, 1963. 

W. B. Saunders Company 

Programed Textbooks 
for the study of 

P00 ~ Chemistry 

New-Carnell & Reuseh's 

Molecular Equilibrium 
This is one of the first programed courses in chem- 
istry for the beginning student . . . the initial unit 
of a complete 12-unit series on General Chemistry. 
Molecular Equilibrium presents, at a rigorous yet 
workable level, one of the subjects beginners have 
found most difficult to grasp. The unique vertical 
programing encourages self-study, releasing valuable 
classroom time for (leeper investigation. Proceeding 
at his own pace, the student progressively builds his 
knowledge of the subject. New information is intro- 
duced gradually and thoroughly reinforced. A fact 
is given, a question posed, and the student immedi- 
ately checks his response. Subject matter is covered 
in sections, including: Reversible and Irreversible Re- 
actions; Static vs Dynamic Equilibrium; Hetero- 
geneous Reactions; The Role of the Catalyst. Review 
questions are spaced tlhroughollt the book to help in 
self-measurement of comprehension. This course was 
field-tested by more than 200 students, in over a dozen 
schools. 
By PAUL H. CARNELL, Ph.D., Albion College, Albion, Michigan; and 
ROSETTA N. REUSCH, Ph.D. About 208 pages, 74" x lO", illustrated. 
About $2.50. New-Just Ready! 

New-Christensen's 

pH and Dissociation 
Here is the first progranmed text covering a difficult 
area of biochemistry. The vertical-frame arrangement 
of this carefully constructed program makes the as- 
sociation and dissociation of the hydrogen ion in 
aqueous solutions easier to learn, easier to teach. The 
reader learns a new fact, reads a question relating to 
that facts, writes his answer, then immediately checks 
the accuracy of his response. Full comprehension is 
required before the reader can properly progress to 
the succeeding frame. The author pre-stlpposes only 
a minimal acquaintance on the part of the realde: 
witll pH, logarithms, titration, stoichiometry, ant 
structural chemistry. After only 7 hours of study, the 
reader can expect to be familiar with calculation of 
the pH of buffer systems, selection of indicators and 
buffers for various applications, interpretation of the 
titration curves of multifunctional compounds, and 

prediction of the electrophoretic behavior. 
By HALVOR N. CHRISTENSEN, Ph.D., Professor of Biological Chemistry, 
and Chairman of the Department, the University of Michigan. 60 pages, 
71/4" x 103/4", illustrated. $1.75. New-Published July, 1963. 
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belong in NEW KIMAX@ 

Super-Strength Beakers 

An accident at the crucial point could 
mean lost time. Lost effort. Now 
Kimble has strengthened the con- 
ventional beaker to insure against 
this costly loss. You can expect new 
Kimax Super-Strength Beakers to 
last 300% longer than the ordinary 
type. Their longer life, greater accu- 
racy comes from the improvements 
shown on the right. 

Kimax Super-Strength Beakers are 
available in five sizes. Compare. 
You'll see how-good as conventional 
beakers are-the new ones from 
Kimble give you even more value 
with longer glass life at a competitive 
price. Orders can be assorted with 
those for other Kimax Laboratory 
Glassware to obtain maximum dis- 
counts available from most dealers. 

Heavy, 
uniform 
sidewalls 
throughout. 

I-- - 
Improved 
white matte 
finish for 
easy marking, 
easy reading. 

Heavy, 
tapered top, 

Graduations 
accurate to 

?5% for fast 
preparation 

of solutions, 

Heavier, 
evenly 

distributed 
radius at 

vulnerable 
.heel area. 

f mmmm--r,-- mmm 

OWENS-ILLINOIS 
maker of Kimble Products 

Toledo 1, Ohio I 
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A nnouncing. The 

NATURAL 

HISTORY 

PRESS 

THE NATURAL HISTORY PRESS, publisher of books and periodicals for The 
American Museum of Natural History, is a new publishing venture with an 
exciting present-and a future limited only by man's exploration of his uni- 
verse. A division of Doubleday & Company, Inc., with editorial headquarters 
at The American Museum, the Press will publish titles in the life and earth 
sciences, including anthropology and astronomy. Its authors and editors are 
creating books for both the young reader and for adults, for students from 
the earliest grades through high school and college. The first "list" of just-pub- 
lished books includes one hardcover volume and four new paperbacks, the 
first of a series to be known as American Museum Science Books: 
WASP FARM by Howard Ensign Evans, Associate Curator, Museum of Com- 
parative Zoology at Harvard University. An eminent entomologist who has 
spent thousands of man-hours observing the ways of wasps records his findings 
with precision and humor-revealing, in rich detail, the infinite resourcefulness 
of insects in the business of survival. Illustrated with 43 photographs and 
drawings; hardbound, $3.95 
BIOLOGY OFBIRDS by Wesley E. Lanyon, Associate Curator of Ornithol- 
ogy, The American Museum of Natural History. A vivid "family portrait"- 
describing the evolution of birds, flight design, classifications, migration, and 
varied life cycles. Illustrated with 64 line drawings; paperback original, $1.25 
EXPLORATION OF THE MOON by Franklyn M. Brantey, Astronomer, The 
American Museum-Hayden Planetarium. An astronomer sums up man's lunar 
observation and theory-from our current "axioms" (no wind, no weather, no 
water) to the controversies which -only first-hand exploration will resolve. 
Illustrated with 30 line drawings and photographs; paperback original, 95? 
INDIANS OF THE NORTHWEST COAST by Philip Drucker, formerly of the 
Smithsonian Institution. A comprehensive and definitive study of the Indians 
who lived in the region from Alaska to northern California-prehistory to 
potlatch; economny and technology to ritual and art. Published for the first 
time at paperback prices. Illustrated with 50 photographs and 27 line draw- 
ings, $1.95 
INDIANS OF THE PLAINS by Robert H. Lowie, late Professor of Anthro- 
pology, University of California. A classic study of the prehistory and culture 
of the tribes-Blackfoot, Cheyenne, Sioux, Crow, to name a few-which in- 
habited the Plains from the Mississippi to the Rockies. Published for the 
first time at paperback prices. Illustrated with 37 photographs and 43 line 
drawings, $1.95 
These five volumes begin what promises to become one of the most stimulating 
and far-reaching libraries ever published for the science-minded reader. We 
urge you to see these books. at your bookseller now, and invite you to write for 
a free announcement describing The Natural History Press and its future plans. 
Just write: 

THE NATURAL HISTORY PRESS -Garden City. New York 

SCIENCE, VOL. 141 1124 



What should you look for in 

a Direct-Writing Recorder? 
The true criterion of performance of a direct-writing recorder is the ability to produce a trace that faithfully duplicates 
incoming signals of all degrees of complexity-not only DC signals or wave forms of simple content, but highly complex 
signals and fast transients full of high harmonic content. The AO Tracemaster Recorder has this ability to a much greater 
degree than any other direct-writing recorder. The reason for this superior performance is a radically unique pen motor design 
with far better dynamic response characteristics than the galvanometers used by other direct-writers, and a completely different 
writing technique known as Direct Carbon Transfer (DCT). 

Before you select any direct-writing recorder, you should investigate the following four basic performance requirements of 
most recording problems and compare to what degree available direct-writing recorders meet this requirement. 

1. Signal Resolution 
Signal resolution is the ability to obtain the maximum amount 
of useful information from the recorded trace. Very small 
signal variations can be missed due to insufficient pen excur- 
sion or from the signal becoming masked in a wide trace. AO 
specifications are based on a full 50 division pen excursion, 
since only then can maximum signal resolution be attained. 
This permits the trace to be "spread" over a wider area of the 
chart, thus making it much easier to see and interpret mean- 
ingful variations in the signal. 

2. Frequency Response-Amplitude 
For faithful reproduction of complex wave forms, even with 
low fundamental frequencies or repetition rates, a frequency 
response expressed at full 50 division pen excursion is vital. 
Frequency response expressed at small pen excursion or a sub- 
stantial roll-off from an initial pen deflection is not a satisfac- 
tory representation of recording capabilities. The frequency 
response at full amplitude is the true gage of a recorder's 
ability to provide the greatest amount of information on com- 
plex incoming signals or transients. 
The frequency response of the Series 250 Tracemaster 
Recorder is DC-110 cps ?1% at 50 divisions -twice that of 
any other unit. At a frequency response up to 200 cps the AO 
still provides an excursion of 12-14 divisions, where other rec- 
order pens cease to deflect or barely deflect at such frequencies. 
3. Rise Time 
The ability of a recorder to record short duration transients 
with steep wave fronts - their presence, accurate amplitude 
without attenuation and exact complexion- depends upon 
its rise time capabilities over a full 50 divisions. The dynamic 
response of AO's Pen Motor backed up with fine electronics 
provides a rise time of 3.2 milliseconds (10% - 90%) at a full 
50 divisions. Other recorders may specify equal rise time, but 
generally fail to mention that this is only at 5, 10 or 25 divi- 
sions of pen excursion. This superior rise time capability 
enables the Tracemaster Recorder to record transients far 
more faithfully. 

4. Trace Uniformity and Definition 
The trace must be uniform and of absolute minimum width in 
order to make clearly visible the smallest detail of information. 
The user must not confuse aesthetics with function; a rela- 
tively heavy "pretty" trace cannot provide as much signal 
information as a thin trace. 
The AO Tracemaster Recorder uses the Direct-Carbon-Trans- 
fer technique to provide the finest line definition of any 
recorder and a degree of trace uniformity, under radically 
varying operating conditions, far superior to other writing 
techniques. The AO trace width is approximately 0.005 - 0.008 
inches. This very fine, highly uniform trace is possible because 
it is independent of pen speed, paper speed or amplitude; line 
width is a direct function of stylus design, stylus pressure and 
carbon characteristics - all constant factors. 

The Direct-Carbon-Transfer writing technique uses the principle 
of a very low mass rigid structure stylus operating against a 
Mylar base carbon film in direct contact with chart paper - all 
across a knife edge. The Mylar base serves as a natural lubricant 
between the stylus and knife edge, minimizing the friction load- 
ing effects and greatly extending stylus and knife edge life. It 
is the only writing system that can produce a good trace of (a) 
high frequency signals at full amplitude, and (b) wide excursion 
short duration transients as well as simple wave forms and DC 
inputs. It fully exploits the unique dynamic properties of the 
Tracemaster Pen Motor to provide a trace that can reveal the 
most minute variations in the input signal, thus providing the 
user with more useful information. 

Thermal or heat writing systems cannot provide the trace unifor- 
mity or constancy of the AO DCT writing method. Any change in 
pen velocity or paper speed will cause (a) loss of signal, (b) 
burning of paper, or (c) wide variations in line width. While 
chart speed changes of such systems vary the amount of current 
to the styli, thermal lag still results in several seconds loss of trace 
or widening (or burning) of line. For pen speed changes, how- 
ever, adequate adjustment of heat is impossible and sharp tran- 
sients can be completely lost. 
While pressurized ink writing alleviates some of the disadvan- 
tages of heat writing, its line width is substantially greater than 
AO DCT and it still does not have the capability of writing at 
the high frequency response-amplitude and rise time necessary 
for faithful reproduction of complex wave forms and transients. 
Pen clogging, ink splatter, run out and changes in flow charac- 
teristics under varying operating conditions may still cause loss of 
information. In addition pen breakage on transients can be 
critical. 

Other Considerations 
There are other things to look for when comparing direct-writing 
recorders-chart speed range, chart paper costs, operating conve- 
nience and flexibility. The AO Tracemaster 250 has the widest chart 
speed range-0.1mm/sec to 500mm/sec-of any recorder. Chart 
paper costs range from 3.6? to 4.60 per foot, including carbon. 
This is similar to ink paper costs and half that of heat writing 
paper. Roll length and paper take-up is a full 1000 feet. The AO 
250 Series includes an exclusive tilt front writing table for 
convenient observation of chart traces and easy notations. It also 
features a completely modular plug-in approach for all couplers, 
pre-amplifiers and driver amplifiers to provide maximum flexi- 
bility of selection and interchangeability. 
These are the reasons why Tracemaster Recorders are the highest 
performing direct-writing recorders on the market. These are the 
reasons why AO has established new standards for quality and 
recording performance. These are the reasons you should specify 
Tracemaster! For complete information or a demonstration write: 
American Optical Co., Instrument Division, Industrial Electronics 
Dept., P. 0. Box A, Buffalo 15, N. Y. Phone: 716-895-4000, 
TWX 716-858-1380. 
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No. 1 in a Series: 

ADVANCES IN ELECTRON MICROSCOPY 
This is an objective lens pole piece for 
the Hitachi Perkin-Elmer HU-11A Elec- 
tron Microscope. It represents the cul- 
mination of one half million scientist 
and engineer hours of research and 
development. It is one element in the 
remarkable imaging system of the HU- 
11A. The electron optics of this instru- 
ment are unmatched in performance 
and versatility. Introduced one year 
ago, the enormous potential of the 
HU-11A as a fundamental research 
tool is now being realized in nearly 

100 laboratories throughout the world. 
Its guaranteed resolution is 7A. 
The background electron micrograph 
on this page shows the (111) orienta- 
tion of single crystal gold. The spacing 
of the vertical lines is 2.35A. It was 
taken by the tilted illumination method. 
The total magnification is 6,700,000. 
This extraordinary micrograph was ob- 
tained with a standard Model HU- 1A 
by an expert electron microscopist un- 
der controlled conditions at the Hitachi 
Central Research Laboratory in Koku- 

bunji, Japan. It is by far the highest 
resolving power demonstrated to this 
time by any electron microscope. 
Perkin-Elmer, as exclusive U.S. distribu- 
tor, is proud to be associated with this 
milestone achievement in Electron 
Microscopy. 
A print of this electron micrograph 
and complete information on the HU- 
11A can be obtained by writing to: 
The Perkin-Elmer Corporation, Distrib- 
utor Products Department, 910 Main 
Avenue, Norwalk, Connecticut. 

PERKIN-ELMER 
ERB & GRAY DIVISION 



IF YOU ARE RECORDING IN THE LAB... OR IN THE FIELD, YOU CAN NOW... GET PRECISION PERFORMANCE... 

~~~~~~I ~~~~~~~~~~~~~~r~~~~~~~~~~i~~~~~~~~~. 

,~~~~~~~~~~~~~~~~~~~~~?si 

IN A 25-POUND RECORDER/REPRODUCER THAT IS COMPLETELY SELF-POWERED, CAN BE HAND-CARRIED ANYWHERE. 

oiooo l0 . DIRECT SYSTEM 12 

*TapeSpeed Frequency Response ? 3db 11,1 

17/8 50--5,000 1 5 7~ Ll 

6'3/4 50-10,000 0.8'II-. 
7 lVllf2 IP250--20,000 1 0.7 

50.6 
9 _ 0,5_L 

2IS 

FM SYSTEM 

*opftional speeds available MAXIMUM CUMULATIVE FUTTER 

CAN SIMULTANEOUSLY RECORD/REPRODUCE FM OR DIRECT, WITH EXTREMELY LOW FLUTTER. 
4 TRACKS. 

THE NEW LOCKHEED 411 
INSTRUMENTATION RECORDER 

LOCKHEED ELECTRONICS COMPANY/TAPE PRODUCTS DEPT., 
INDUSTRIAL TECHNOLOGY GROUP, Metuchen, New Jersey 

Mr. Bernard Mayer: Send me free product specification folders 
on the Lockheed 411 instrumentation recorder/reproducer. 

ADDRESS ........................................ 

CITY .............. . ............. . ...... ..... .. STATE ..a......... ........... 

LOCKHEED ELECTRONICS COMPANY 

--- --- -- --- -- --- -- --- --- -- --- -- --- -- ------- - -- --- - -, 

q I 
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CLEVELAND * 130th AAAS 
Order Your General Program 

It provides complete, detailed information about all the 
sessions and symposia scheduled, the Annual Exposi- 
tion of Science and Industry, and the Science Theatre. 

Program Highlights 
Moving Frontiers of Science A. M. Gleason on nature and direc- 
tion of current mathematical research; Gordon J. F. MacDonald on 
deep structure of continents and ocean basins; A. L. Schawlow on 
infrared optical masers; V. G. Dethier on biology of behavior. 
Interdisciplinary Symposia AAAS day: Uses of lasers and masers; 
philosophical aspects of present-day cosmogony and cosmology; de- 
velopmental aspects of immunity; biological and sociological research 
on the effects of human reproduction control; the federal government, 
science, and the universities. 
Special Sessions AAAS Presidential Address by Paul Gross; the 
AAAS Distinguished Lecture by J. K. Galbraith; the Joint Address 
of Sigma Xi and Phi Beta Kappa by Paul Sears; the George Sarton 
Memorial Lecture by Hudson Hoagland; and the National Geographic 
Society Illustrated Lecture. 
Other General Events Three-session symposium on Japanese sci- 
ence sponsored jointly by the Science Council of Japan and the AAAS. 
Two symposia sponsored by the Office of Economic and Statistical 
Studies of the National Science Foundation: Planning and adminis- 
tration of scientific research programs, and nontechnical aspects of 
instrumentation and equipment in research and development. 
AAAS Committees Sessions of the Cooperative Committee on the 
Teaching of Science and Mathematics, the Committee on Science in 
the Promotion of Human Welfare, and perhaps others. 
Sections and Societies The 20 AAAS Sections and some 70 par- 
ticipating societies are scheduling specialized symposia, and many have 
sessions for contributed papers. 
Science Theatre The latest foreign and domestic films. 
Exposition The Annual Exposition of Science and Industry is con- 
veniently located adjacent to the Ballroom on the mezzanine of the 
Sheraton-Cleveland. 
Advance Registration By registering in advance, you avoid delay 
at the Registration Center on arrival, you receive the General Pro- 
gram in time to plan your days at the meeting, and your name is 
posted in the Visible Directory of Registrants when the meeting opens. 

Use the coupon below for advance registration or to order your 
Terminal Tower advance copy of the General Program. 

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

(Check la or Ib) 
la. -] Enclosed is $5.00 for Advance Registration, including the General Program and Convention Badge. 

Ib. Fj Enclosed is $3.00 for the General Program only. (If I attend the meeting, the badge, which I need to obtain the privileges of the 
meeting, will cost me $2.00 more.) 

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

3. OFFICE - OR HOME J ADDRESS ............................................................................................. 
(For receipt of General Program) 

4. ACADEMIC, PROFESSIONAL, OR 
BUSINESS CONNECTION ....................................................................................................... 

CITY .................................................... . STATE .......................... ZIP CODE .................... 

5. FIELD OF INTEREST ................ ?????????t????????? ??????.??????????s? ?**???*v?v@? 

6. CONVENTION ADDINTERESS .......................................................................................................... 
6. CONVENTION ADDRESS ............................................ be added lar, after ar....riv 

(May be added later, after arrival) 

Please mail this coupon and your check or money order for the total amount to the AAAS. 
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MEETING * 26-30 DECEMBER 
Reserve Your Hote R............................oo 

headquarters is the Sheraton-Cleveland. 

ae rese te h fo l AAAS Clevela nd meeting have establishe d 
special, low flat rates and hoave reserved large blocks of rooms for the.. 
Tme o oetin et in Resg. 

Use the coupon b elow to make your hotel reservation in Cleve- 

Cleveland, not to any hotel. Give a definite date and estimated hour 
of arrival, and also probable date eof departure. The Housing Bureau 
will make the assignment and send you a confirmation in two weeks 
or less. 

A rollaway bed can be added to any room at $3.00 per night. Mail 
your application now to secure your first choice of accommodations. 

HOTEL RATES* 
AMERICAN ASSOCIATION 

FOR THE ADVANCEMENT OF SCIENCE 
For a list of the headquarters of each participating society and sec- 

tion, see page 280, Science, 19 July. 

Hotel Single Bed Double Bed Twin Beds Suites 

Sheraton-Cleveland $8.50 $14.00 $15.50 $33.00-$60.00 

Statler-Hilton 8.50 14.00 15.50 28.00- 59.00 

Manger 7.50 13.00 14.50 25.00- 35.00 

Pick-Carter 7.50 13.00 14.50 32.50- 60.00 

Auditorium 5.50-10.50 8.50-12.50 12.50-13.50 

All rooms are subject to a 3% Ohio state sales tax. 

Cleveland Art Museum 

AAAS Housing Bureau 
511 Terminal Tower Date of Application ............................... . 
Cleveland, Ohio, 44113 

Please reserve the following accommodations far the 130th Meeting of the AAAS in Cleveland, 26-30 December 1963 

First Choice Hotel ......................Second Choice Hotel............ ....... Third Choice Hotel ........................ 

Type of room: Single [1] Double El Double, twin beds [1 Suite LJ Rates: Desired ................ Maximum ................ 

Number in party...................................Sharing this room will be: .................. ..................... 

(List name and address of each person, including yourself. Attach list if space is insufficient.) 

DATES: ARRIVAL ........................ A.M ......... P.M ......... DEPARTURE ..................................................... 
(These must be indicated--add approximate hour, A.M. or P.M.) 

NAME .......................................................................................................................... 
(Individual requesting reservation) (Please print or type) 

ADDRESS ....................................................................................................................... 
(Street) (City) (State) (ZIP Code) 

Mail this coupon now to the Housing Bureau. Rooms will be assigned and confirmed in order of receipt of reservation. 



Goodbye Air! 

Latest techniques in the field of sterilization utilize high vacuum. The CASTLE 
ORTHOVAC CONTROL SYSTEM is the first high vacuum system that assures 
complete sterilization of packages regardless of size. A technique we call "steam 
bleeding" makes sure of total sterilization of every load handled by a Castle Ortho- 
Vac high vacuum sterilizer. Large or small loads make no difference. And, Castle 
OrthoVac does the job four times faster than conventional sterilizers. Your prob- 
lem may be solved by using a Castle OrthoVac 
high vacuum industrial installation. For complete 
information, write to the Wilmot Castle Company, 
1733 East Henrietta Road, Rochester 2, New York. Subsidiary of Ritter Co. Inc. 
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Polaroid Land Infrared Film 
A limited quantity of experimental infrared film is now available from 

Polaroid Corporation. It fits all standard Land cameras and backs using 
40-series film and produces a 314" x 414/4 print. Development time is 10 

seconds, and there are 8 exposures to the roll. 
This high-speed material has an ASA equivalent rating of 800 without a 

filter. With a No. 25 filter, it is 560; with a No. 87 filter it is 200. Contrast is 
greater than that of the familiar Polaroid Land roll films. The spectral range 

o 
is illustrated above. Infrared sensitivity extends out to 9000 A, peaking at 
about 8000 A 

Applications for this material may be found in laser photography, spec- 
troscopy, heat pictures, medical photography, aerial photography, crimi- 
nology and other fields. 

The film is being offered for sale at this time to determine its potential. 
No guarantee can be made on future quantities and it will be sold on a first 
come, first served basis. Price is $5.00 per roll, FOB Needham, Massachu- 
setts. Minimum order is 3 rolls. Order directly from Polaroid Corporation, 
Technical Sales Department, Cambridge 39, Massachusetts. Polaroid? 

20 SEPTEMBER 1963 
1133 



?I:?:t?.  : 3 ff6jllllp 
.?i-?? 

jii 
_15 a g i? 

1 
aai 

j 
t.ar 

i ii:,i.:1.9 : : uan 9- i . .--.1: iiB8iil i P SB& f::t 
iiiiii :1..:??? -??.'Z 

.5 

iiill iiii iiiii?::;?-? ?;?;-?;?;? 
Cliaiz I'":''I z:iiitiii:8? :.i',;s:l:-g::;r::;:::::d  :i?; :.I:,j.i:''ljj:-,l.i?18ii':81-i 

iiii 
""""k:ii:.'"""'alii  -?::??:: 

:,:?i:i:i-i:;:. :j:,.,:,,,,,,,, 

20 SEPTEMBELi: 963 135 



Engineer A. H. Evans measures the effect of voltage surges on Bell Laboratories' simulated undersea telephone cable. 
Simulating 180 amplifiers and 181 cable sections, with a total length of 3600 miles, the arrangement includes over 
1100 electrical components. Photo merges two sides of the simulated cable so that both can be viewed at once. 

THE UNDERSEA 
"CABLE" THAT 

NEVER GOES TO SEA 
In undersea cable systems, electric power for the am- 
plifiers is transmitted along the cable itself. To make 
this possible, precisely engineered circuits and de- 
vices must be designed into the system for protecting 
electron tubes and other components from sudden 
voltage surges which may result from accidental 
damage to the cable. 

In systems such as these, the computation of the 
effects of such surges to establish the needed design 
parameters is extremely complex. Here, as in many 
other areas of our work, a solution to the problem 
has been found through electrical simulation. 

Full-scale simulation is achieved by means of net- 
works of electrical components. For the new 128- 
channel cable scheduled for transatlantic service this 
year, a network (above) was built to simulate the power 
path of a 3600-mile cable with its 180 amplifiers. 

With the aid of this simulator, engineers can study 
the effects of voltage surges, the operation of electron 
tube protectors, and the performance of the power 
supply in the various contingencies that may occur 
in active service. 

This study of unknown factors by means of elec- 
trical simulation is an example of how engineers at 
Bell Laboratories work to assure the performance and 
reliability of new communications systems before they 
are committed to service. 

? Bell Telephone Laboratories 
World center of communications research and development 

Report from 

_A^Em^ 1" _liTifflCT... 



1138 SCIENCE, VOL. 141 



20 September 1963, Volume 141, Number 3586 20 September 1963, Volume 141, Number 3586 

American Association for the 
Advancement of Science 

BOARD OF DIRECTORS 
Paul M. Gross, Retiring President, Chairman 

Alan T. Waterman, President 
Laurence M. Gould, President Elect 

Henry Eyring Mina Rees 
John W. Gardner Walter Orr Roberts 
H. Bentley Glass Alfred S. Romer 
Don K. Price H. Burr Steinbach 

Paul E. Klopsteg Dael Wolfle 
Treasurer Executive Officer 

VICE PRESIDENTS AND 

SECRETARIES OF SECTIONS 

MATHEMATICS (A) 
Magnus R. Hestenes Wallace Givens 

PHYSICS (B) 
Elmer Hutchisson Stanley S. Ballard 

CHEMISTRY (C) 
Milton Orchin S. L. Meisel 

ASTRONOMY (D) 
Paul Herget Frank Bradshaw Wood 

GEOLOGY AND GEOGRAPHY (E) 
John C. Reed Richard H. Mahard 

ZOOLOGICAL SCIENCES (F) 
Dietrich Bodenstein David W. Bishop 

BOTANICAL SCIENCES (G) 
Aaron J. Sharp Harriet B. Creighton 

ANTHROPOLOGY (H) 
David A. Baerreis Eleanor Leacock 

PSYCHOLOGY (I) 
Lloyd G. Humphreys Frank W. Finger 

SOCIAL AND ECONOMIC SCIENCES (K) 
Kingsley Davis Ithiel de Sola Pool 

HISTORY AND PHILOSOPHY OF SCIENCE (L) 
Adolph Griinbaum N. Russell Hanson 

ENGINEERING (M) 
Clarence E. Davies Leroy K. Wheelock 

MEDICAL SCIENCES (N) 
Francis D. Moore Oscar Touster 

DENTISTRY (Nd) 
Paul E. Boyle S. J. Kreshover 

PIHARMACEUTICAL SCIENCES (Np) 
Don E. Francke Joseph P. Buckley 

AGRICULTURE (0) 
A. H. Moseman Howard B. Sprague 

INDUSTRIAL SCIENCE (P) 
Alfred T. Waidelich Allen T. Bonnell 

EDUCATION (Q) 
H. E. Wise Herbert A. Smith 

INFORMATION AND COMMUNICATION (T) 
Foster E. Mohrhardt Phyllis V. Parkins 

STATISTICS (U) 
Harold Hotelling Morris B. Ullman 

American Association for the 
Advancement of Science 

BOARD OF DIRECTORS 
Paul M. Gross, Retiring President, Chairman 

Alan T. Waterman, President 
Laurence M. Gould, President Elect 

Henry Eyring Mina Rees 
John W. Gardner Walter Orr Roberts 
H. Bentley Glass Alfred S. Romer 
Don K. Price H. Burr Steinbach 

Paul E. Klopsteg Dael Wolfle 
Treasurer Executive Officer 

VICE PRESIDENTS AND 

SECRETARIES OF SECTIONS 

MATHEMATICS (A) 
Magnus R. Hestenes Wallace Givens 

PHYSICS (B) 
Elmer Hutchisson Stanley S. Ballard 

CHEMISTRY (C) 
Milton Orchin S. L. Meisel 

ASTRONOMY (D) 
Paul Herget Frank Bradshaw Wood 

GEOLOGY AND GEOGRAPHY (E) 
John C. Reed Richard H. Mahard 

ZOOLOGICAL SCIENCES (F) 
Dietrich Bodenstein David W. Bishop 

BOTANICAL SCIENCES (G) 
Aaron J. Sharp Harriet B. Creighton 

ANTHROPOLOGY (H) 
David A. Baerreis Eleanor Leacock 

PSYCHOLOGY (I) 
Lloyd G. Humphreys Frank W. Finger 

SOCIAL AND ECONOMIC SCIENCES (K) 
Kingsley Davis Ithiel de Sola Pool 

HISTORY AND PHILOSOPHY OF SCIENCE (L) 
Adolph Griinbaum N. Russell Hanson 

ENGINEERING (M) 
Clarence E. Davies Leroy K. Wheelock 

MEDICAL SCIENCES (N) 
Francis D. Moore Oscar Touster 

DENTISTRY (Nd) 
Paul E. Boyle S. J. Kreshover 

PIHARMACEUTICAL SCIENCES (Np) 
Don E. Francke Joseph P. Buckley 

AGRICULTURE (0) 
A. H. Moseman Howard B. Sprague 

INDUSTRIAL SCIENCE (P) 
Alfred T. Waidelich Allen T. Bonnell 

EDUCATION (Q) 
H. E. Wise Herbert A. Smith 

INFORMATION AND COMMUNICATION (T) 
Foster E. Mohrhardt Phyllis V. Parkins 

STATISTICS (U) 
Harold Hotelling Morris B. Ullman 

PACIFIC DIVISION 

Phil E. Church Robert C. Mi 
President Secretary 

SOUTHWESTERN AND ROCKY 
MOUNTAIN DIVISION 

Edwin R. Helwig Marlowe G. 
President Executiv e Sec, 

ALASKA DIVISION 

PACIFIC DIVISION 

Phil E. Church Robert C. Mi 
President Secretary 

SOUTHWESTERN AND ROCKY 
MOUNTAIN DIVISION 

Edwin R. Helwig Marlowe G. 
President Executiv e Sec, 

ALASKA DIVISION 

iller iller 

Anderson 
retary 
Anderson 
retary 

Allan H. Mick George Dahlgren 
President Executive Secretary 

The American Association for the Advancement 
of Science was founded in 1848 and incorporated 
in 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. 

Allan H. Mick George Dahlgren 
President Executive Secretary 

The American Association for the Advancement 
of Science was founded in 1848 and incorporated 
in 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. 

SCIE NC:E SCIE NC:E 

In Memory of. 

Each year we receive a few letters asking us to contribute to a 
memorial trust that is being established to honor an eminent scholar 
or teacher. Occasionally someone writes proposing to use his own 
estate for this purpose. These letters always pose a problem: the 
man's memory deserves honor, but there is real question whether 
there will be effective handling of a fund that almost certainly will 
be small. If the income is to be used locally-for example, to support 
a lectureship or a scholarship at a particular institution-and if the 
management is centralized, as in a faculty committee at that institu- 
tion, there is reason to hope that the fund will be effectively utilized. 
But if these conditions are not met, the management may be pretty 
casual and the income may not be used very effectively, or the time 
required for thoughtful management may be unreasonably great for 
the amount of money involved. 

Twenty-odd years ago a former president of the AAAS established 
a trust fund to support research in the field in which he was particu- 
larly interested. The fund is small and not widely known. Its grants 
have therefore been subject to the variable quality and size of the 
requests received each year. The trustees have been conscientious, 
and much of the income has been used to carry out the donor's 
wishes. But in some years the trustees have not found work of suitable 
merit and character to support. Instead of frittering the money away 
on work of poor quality, they have in those years added some of the 
income to capital. This action has led to a new difficulty: the Internal 
Revenue Service has charged the fund with unreasonable accumula- 
tion of income and is threatening to remove its tax-exempt status. 
This situation may serve as a warning to those who accept responsi- 
bility for the management of other small trusts. 

This particular trust has partly solved its problem in a fashion that 
may be of interest to the sponsors or trustees of other small memorial 
funds: by transferring income to the Sigma Xi-RESA Research 
Fund. That fund is widely known and thoughtfully administered. Its 
small grants ($100 to $2000) provide all fields of science with a 
kind of support that is not likely to be supplied by grants from gov- 
ernment agencies or large private foundations. Sigma Xi would 
welcome additional monies for its Research Fund, and it has in fact 
recently increased its own contributions because the amount of money 
available annually has been insufficient to meet all the meritorious 
requests. The officers of Sigma Xi are willing to take over responsi- 
bility for other funds, either by accepting the entire trust or by making 
grants from annual income. The cost of selecting appropriate grantees 
and other administrative costs would be borne by Sigma Xi, so all of 
the income from a transferred fund would be used for research grants. 

We commend the idea to those who are proposing to establish new 
memorial trusts and to those who are finding it difficult to use in 
satisfactorily constructive ways the income from existing funds of 
this character. Surely the man whose memory is being honored 
would want the fund that bears his name to be used as constructively 
as possible. Sigma Xi offers a convenient and respected means of 
achieving this end.-D.W. 
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MODEL 880 4 PI AUTOSCANNER REDUCES 
BACKGROUND TO LESS THAN 10 CPM, REVOLU- 
TIONIZES COUNTING OF H3, C14, AND S35 

Directly below you see the Vanguard Model 880 Auto- 

scanner which combines low background (actually less 

than 10 cpm) with 4 pi detection, plus automatic opera- 
tion. The result is remarkable sensitivity in chromato- 

gram scanning of low-energy, beta-emitting radioiso- 

topes. Since its introduction, the Model 880 Autoscanner 

has been in constant demand from medical, agricul- 
tural and pharmaceutical research laboratories. 

Windowless gas-flow, geiger detection, counts radi- 

ation on both strip sides simultaneously * Completely 
transistorized ? Automatic shut-off of gas and power 

* Handles chromatograms 1 Y to 4 cm. wide in lengths 
to 100 ft. n Automatically marks solvent fronts, leading 
and trailing edges of strips 10 scanning speeds, 5 rate 
meter time constants, 7 count rate ranges, 5 individual 
slit width collimations [ Better than 2% accuracy of 
count rate on all ranges * Compact, one unit system, 
adaptable to direct digital quantitation. 

Informative brochure available! If you would like detailed 
information about Vanguard's Model 880 Autoscanner, 
send for this free brochure. It outlines distinctive fea- 

tures and lists all operational characteristics. 
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ANALYZE RADIO CHROMATOGRAMS WITH EXCEPTIONAL 
SENSITIVITY, EASE AND SPEED. 

MODEL 880 

"VA...TN TJ~ACRD INSTRUMENT COMPANY ? P. 0. Box 244 ? LaGrange, Illinois 60525 . FLeetwood 2-1600 

Designers and Manufacturers of Precision Instrumentation for Research 

Regional Offices: New York, N. Y., 520 Fifth Avenue, TN 7-1998 * San Francisco, Calif., 115 New Montgomery Street, EXbrook 2-0511 

Baltimore 2, Maryland, 217 North Calvert Street, 301-727-3666 
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In June we spent $336,450 for office furniture alone 

Just to furnish the 33 new field offices we opened on July 1st. And that's only a portion of the 
investment necessary to bring you the industry's finest sales and service force. Your Beckman 

laboratory instrument team. What's more, 11 new stocking warehouses were established-each with 
a complete inventory-to guarantee you prompt delivery of any laboratory instrument. But invest- 

minent is still only a portion of our total effort to satisfy your instrument needs. Call us and see. 

INSTRUMENTS, INC. 

SCIENTIFIC AND PROCESS INSTRUMENTS DIVISION 

FULLERTON, CALIFORNIA 

INTERNATIONAL SUBSIDIARIES: GENEVA, SWITZERLAND; MUNICH, GERMANY; GLENROTHES, SCOTLAND; PARIS, FRANCE; TOKYO, JAPAN; CAPETOWN, SOUTH AFRICA 
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NEW BOOKS NEW BOOKS 
Study Projects in 
Physical Chemistry 

By F. E. CONDON 
203 pp., plus 32 sheets of graph paper, 
$4.75. 

Biological Organization at the 
Cellular and Supercellular Level 
Proceedings of a Symposium held in 
Varenna, September 24-27, 1962 under 
the auspices of UNESCO 

Edited by R. J. C. HARRIS 
261 pp., $9.50 

Pathology of Domestic Animals 
By K. V. F. JUBB and 

P. C. KENNEDY 
Volume 1, 814"x 11?"/, 477 pp., $18.00 

Physical Techniques in 
Biological Research 

Volume 6: Electrophysiological 
Methods, Part B 

Edited by WILLIAM L. NASTUK 
425 pp., $14.50 

Dynamics of Satellites 
Proceedings of the Symposium held in 
Paris, May 28-30, 1962 

Edited by MAURICE ROY 
A Springer-Verlag book, published by 

Academic Press in the U,S.A. and 
Canada 

335 pp., $15.00 
Insect Pathology 
An Advanced Treatise 

Edited by E. A. STEINHAUS 
Volume 1, 661 pp., $22.00 
Volume 2, 689 pp., Special price until 

October 31, 1963: $20.00 
Thereafter: $23.00 

Informational Macromolecules 
A Symposium held at the Institute of 
Microbiology of Rutgers, The State Uni- 
versity, with support from the National 
Science Foundation 

Edited by HENRY J. VOGEL, 
VERNON BRYSON, and 
J. OLIVER LAMPEN 

542 pp., $16.50 

Ultracentrifugal Analysis in 
Theory and Experiment 
A Conference held at the Rockefeller 
Institute, June 18-21, 1962 

Edited by J. W. WILLIAMS 
282 pp., $10.00 

Analytical Methods for 
Pesticides, Plant Growth 
Regulators, and Food Additives 
Complete in, 4 volumes 

Edited by GUNTER ZWEIG 
Volume 1, 637 pp., Non-subscription 

price: $24.00 
*Subscription price: $21.00 

*Subscription price valid on orders for 
the complete set received before publica- 
tion of the last volume. 
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The series correlated well with the 
highest temperatures of the normal en- 
vironment. 

Ushakov described an interesting 
geographic study on populations of a 
frog collected over a range from north- 
western Russia to central Asia. The 
populations at the western and eastern 
ends of the dine are clearly different 
in thermostability of muscles, those in 
the central region are intermediate. It 
is argued that cellular adaptations are 
important for natural selection only in 
gametes and that integrative adapta- 
tions are dominant in adult animals. 

There was general agreement that 
the tolerance limits of intact animals 
are narrower than for cells studied in 
vitro. Also concurred upon was the 
concept shown by one of Ushakov's 
experiments with leeches. He postu- 
lated that there may be meaningful 
capacity adaptation of cholinesterase 
in muscle with no change in thermal 
tolerance of the enzyme after acclima- 
tion to different temperatures. Ushakov 
generalized that acclimatory changes 
result from "integrative" effects in 
whole animals, and that thermoresist- 
ance is a "conservative" character, not 
adaptive for cells. Prosser suggested 
that perhaps similar tests made on 
nerve cells might give results close to 
those with whole animals. 

Because the survival-temperature 
curves for heat death are very steep 
(Qio approaches 4), it is suggested 
that heat death of muscle may be due 
to protein denaturation. A possible ex- 
planation of the apparent lack of re- 
sistance adaptation in muscle may be 
that protein primary structure is strictly 
determined by the genotype, hence 
there can be no qualitative effects on 
protein structure induced by the en- 
vironment. The effects induced by en- 
vironment which do occur in cells of 
animals may be in capacity adaptation 
and may result from quantitative 
changes in various enzymes, that is, 
by induction, repression, and inhibition 
of alternate pathways, or from changes 
in cofactors, lipids, and so forth. There 
seems to be no clear case of a direct 
acclimation effect on primary struc- 
ture of any cellular protein, and this 
is to be expected if all protein syn- 
thesis is genetically determined. The 
possibility of effects on tertiary struc- 
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an eel were cooled or warmed sep- 
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arately. Capacity adaptation in the 
sense of changes in oxygen consump- 
tion of muscle measured at intermedi- 
ate temperatures occurred. Nervous 
acclimation was discussed by Prosser. 
In a report on hormonal factors in fish 
and earthworms Rao (India) noted a 
histological increase in height of cells 

secreting thyroid in Tilapia and inac- 

tivity of neurosecretory cells of a trop- 
ical earthworm when cold-acclimated. 
He also reported that body fluids from 
these cold-adapted animals stimulate 

oxygen consumption by isolated tissues 
of warm-adapted ones. The nature of 
such stimulating agents is unknown. 

There were expectations that some 

vestige of Lysenkoism, in respect to 
cold adaptation, would be found, but 

Leningrad and Moscow groups seem 
to be going to extremes to prove that 
resistance adaptation in animals is ge- 
netic and that variation is fixed only 
by natural selection. When the ques- 
tion was raised in group discussions, 
a most emphatic denial of belief in 

Lysenko's theories was voiced. In fact, 
the Lysenkoists who are most active 
in the field of plant hardiness were not 
even included in the symposium. How- 
ever, as recently as December 1962, a 
conference was held in Moscow on the 
problems of controlling heredity of 
farm crops. 

It is apparent that in several fields 
Western biologists cannot neglect So- 
viet research. As an example, though 
reprints have been exchanged by the 
plant group for several years, a total 
of some three dozen new reprints and 
six books were presented to an Ameri- 
can participant during the sessions. 
There is also an urgent need for more 
extensive translation of Russian arti- 
cles. 

The symposium was organized by 
the Institute of Cytology under the 
auspices of the Academy of Science of 
the U.S.S.R. with some support from 
UNESCO. Hospitality of the Soviet scien- 
tists to the foreign visitors was most 
generous and it was evident that there 
was a real thirst for information about 
the Western interpretation of research 
in the fields discussed. The general 
consensus was that more interchange 
between the U.S.S.R. and the United 
States is desirable. 

JACOB LEVITT 

University of Missouri, Columbia 
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FROM HONEYWELL FROM HONEYWELL 
THE MODEL 2802 LABORATORY POTENTIOMETER 

The new Honeywell Model 2802 Laboratory Potentiometer 
will probably be the most accurate and easy-to-use instru- 
ment in your primary standards lab. 

Calibrated accuracy of this new instrument is ?0.0010% 
of reading +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 H 
Controls, Ltd., Toronto 17. .HollitI LABORATORY STANDARDS 
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The Challenge of 
the materials age 

. ..... 

The single crystal one of nature's most beautiful geo- 

metrical forms. . . . Here man is searching for materials of the 

future - to find answers to many of the secrets of material 

behavior. With this knowledge he will be better prepared to 

design materials with vastly superior properties . . materials 

to satisfy the urgent needs of space travel and nuclear 

energy . . . and the competitive demands of industrial society. 
Even beyond the perfection of a single crystal, with its rows 

and planes of atoms in ordered array, there is much scientific 

interest in the minute imperfections in the symmetry of the 

atomic lattice. These "errors" in symmetry cause precious 

gems to show their beautiful colors and semiconductors to 

exhibit their important electrical properties. Also, the stress- 

strain behavior of a crystal is influenced, to a marked degree, 

by the kind and number of these lattice imperfections. If we 

can better understand the mechanisms by which these "mis- 

takes" influence material properties, we may hold the key to 

the synthesis of new materials - materials from which we 

will fashion the tools of the future! 

Laboratory investigations of single crystals require pre- 

cision and ingenuity which is totally new. To assist in this 

work, we at Instron build sensitive and accurate testing in- 

struments suitable for a broad range of stress-strain studies. 

In other fields, Instron instruments are used to study the 

rheology of high polymers, the performance of refractory 
metals and ceramics at high temperature or the properties of 

textile materials and biological tissues, for example. 
We have reprinted many technical articles describing the 

work of outstanding men in this new technology of materials. 

If you would like to know more about the work being done 

in single crystals, or any other material, tell us your field 
of interest. We will be glad to send appropriate literature. 
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ENGINEERING CORPO R ATION 
2500 WASHINGTON ST.. CANTON, MASS. 

Electronic and Mechanical Engineers - If you are interested in designing instrumenta- 

tion for this new and fast growing science, please send us your professional resume. 
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Social Anthropology: Models, 
Political Systems, Religion, 
and Urbanization 

The relevance of models for social 
anthropology, political systems and 
the distribution of power, modern ap- 
proaches to the study of religion, and 
the social anthropology of complex 
urban societies were the chief new 
developments discussed at a joint An- 
glo-American meeting of the British 
Commonwealth Association of Social 
Anthropology held at Cambridge Uni- 
versity, 24-30 June. 

In the sessions devoted to models, 
Ward Goodenough (Pennsylvania) 
approached the concepts of status and 
role through the utilization of cogni- 
tive theory and Guttman scaling tech- 
niques; and David Schneider (Chi- 
cago) and I. M. Lewis (University 
College, London) presented a critical 
analysis of alliance and descent theory 
with reference to unilineal descent and 
prescriptive marriage. Remarks by the 
latter stimulated comments on the na- 
ture of the models used by anthropolo- 
gists and their relevance to different 
field and research problems (Edmund 
Leach, Cambridge; M. N. Srinivas, 
Delhi; George Homans, Harvard). 
Marshall Sahlins (Michigan) offered 
new interpretations on the interrela- 
tions between the forms, material con- 
ditions, and social relations of ex- 

change in primitive communities; he 
made a basic distinction between re- 

ciprocal exchange and centralized pool- 
ing of goods, and related different 

types of reciprocity to kinship, rank, 
and wealth differences. 

Since the war, anthropologists have 
become increasingly interested in polit- 
ical systems and the distribution of 

power. A number of papers were pre- 
sented by members of the School of 
Oriental and African Studies, London, 
on concensus in decision-making (F. 
G. Bailey), the comparative study of 
factions (R. Nicholas), and the signif- 
icance of quasi-groups (Adrian Mayer). 
Concerned with the typology of African 
states, L. A. Fallers (Chicago), P. C. 

Lloyd (Ibadan), and A. Southall 
(Makerere) drew on the theoretical 
researches of American political scien- 
tists and their own field work to de- 

velop more adequate classifications 
for studies of political change. 
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ton) when he argued that an adequate 
explanation for the persistence of reli- 
gion requires both psychological and 
sociological variables and suggested 
some important areas for investigation. 
C. Geertz (Chicago), viewing relig- 
ion as a cultural system, urged a 
wider conception of religion which 
would center on the meaning of the 
symbol systems. A number of papers 
were concerned more specifically with 
religion in various African societies, 
notably V. W. Turner (Manchester) 
on color symbolism among the Nd- 
embu, R. E. Bradbury (University Col- 
lege, London) on ancestor worship 
among the Edo, and E. H. Winter 
(Virginia) on religion and society 
among the Iraqw. J. Loudon (Medi- 
cal Research Council, South Wales) 
presented the results of a pilot study 
of religious order and mental disorder 
in a Welsh parish. 

Various aspects of complex socie- 
ties, such as urbanization in both new- 
ly developing nations and in Western 
society, were discussed. Eric Wolf 
(Michigan) pointed to the role of kin- 
ship, friendship, and patron-client re- 
lations in making the formal structures 
of complex societies operate more ef- 
fectively; and B. Benedict (London 
School of Economics) analyzed the so- 
cial characteristics of isolated commun- 
ities. The theoretical orientations of 
urban studies in Africa were outlined 
by J. C. Mitchell (University College of 
Rhodesia and Nyasaland); and some 
preliminary hypotheses with regard to 
society and culture in urban Britain 
were presented by W. Watson and R. 
Frankenberg (Manchester). 

The general discussions emphasized 
differences of approach with regard to 
the strategy and scale of research. 
Much to the surprise of many partici- 
pants was the fact that there were 
no significant differences in American 
and British points of view, a situation 
that would not have been true even a 
decade ago. 

Because the conference had been 
unusually successful, plans were made 
for future joint meetings; however, it 
was decided that they would be on a 
smaller scale, and with a more specific 
agenda. Participation of the American 
contingent, which included about 12 
anthropologists, was made possible by 
a grant from the National Science 
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BRONWILL BIOSONIK? 
The most versatile and easy-to-use ultrasonic apparatus avail- 
able for biochemists, bacteriologists and cytologists. Pretuned 
for sample loads up to 100 ml, the Biosonik can be converted to 
semi-continuous flow accommodating samples from 4 to 500 
ml/hr. Easy, semi-automatic tuning remains stable throughout 
run-and provides positive repeatability. System operates on 
quiet 20 Kc .. no need for shielding or sound-proofing. No 
excessive or uneven heating. 600, watt peak power to chamber 
enables breakdown of larger cell suspensions. Made of #316 
stainless steel, Biosonik is completely steam sterilizable. Ideal 
for sonic research on liquids, living organisms, chemical mixtures, 
oil-water emulsifications, preparing solutions of difficult to 
dissolve substances such as steroids. 

Continuous flow model Biosonik available for processing large 
quantities of cells. Custom units can be designed for processing 
even larger quantities. Write us stating your requirements . . . 
we'll be glad to send additional information and recommendations. 

I Bilcal Ce 

Biological Cell 

Disruption with 

BRONWILL BIOSONIK? 
The most versatile and easy-to-use ultrasonic apparatus avail- 
able for biochemists, bacteriologists and cytologists. Pretuned 
for sample loads up to 100 ml, the Biosonik can be converted to 
semi-continuous flow accommodating samples from 4 to 500 
ml/hr. Easy, semi-automatic tuning remains stable throughout 
run-and provides positive repeatability. System operates on 
quiet 20 Kc .. no need for shielding or sound-proofing. No 
excessive or uneven heating. 600, watt peak power to chamber 
enables breakdown of larger cell suspensions. Made of #316 
stainless steel, Biosonik is completely steam sterilizable. Ideal 
for sonic research on liquids, living organisms, chemical mixtures, 
oil-water emulsifications, preparing solutions of difficult to 
dissolve substances such as steroids. 

Continuous flow model Biosonik available for processing large 
quantities of cells. Custom units can be designed for processing 
even larger quantities. Write us stating your requirements . . . 
we'll be glad to send additional information and recommendations. 

BRONWILL SCIENTIFIC 

@^ 
~A DIVISION OF WILL SCIENTIFIC, INC. 

104 N. GOODMAN ST., ROCHESTER 3, N. Y. 

1205 

BRONWILL SCIENTIFIC 

@^ 
~A DIVISION OF WILL SCIENTIFIC, INC. 

104 N. GOODMAN ST., ROCHESTER 3, N. Y. 

1205 



BUCHLER 

FLASH EVAPORATORS 

FOR EVERY APPLICATION 

BUCHLER 

FLASH EVAPORATORS 

FOR EVERY APPLICATION 

BUCHLER 

FLASH EVAPORATORS 

FOR EVERY APPLICATION 

(A) PORTABLE MODEL Rigid balanced 
design. Evaporation within glass 
and teflon prevents contamination. 

$174.40 
(B) PORTABLE MODEL with DEWAR 
Condenser to perform evaporation 
of heat-sensitive materials. $197.00 
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To evaporate aqueous solutions, high-boiling-point solvents, strong acids, alkalis and radioac- 
tive materials without contaminating back-drip. 

GLASS-TO-GLASS AND TEFLON CONNECTIONS THROUGHOUT! 
Prevent contamination-Distillation occurs only within glass and teflon-Balanced design 
permits smooth rotation without drag and larger output without loss of material- 
Continuous feed of solution or inert gas. 

Components and accessories available at low cost to convert easily from one model to 
another. 

Made in U.S.A. and available for immediate delivery. 

SEND TODAY FOR NEW BULLETIN S-FE1000 

with complete information and prices on all models and 
all components and accessories 
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Raymond Firth (London School of Ec- 
onomics) and Fred Eggan (Chicago) 
and was chaired by Max Gluckman 
(Manchester). 

During the conference, participants 
attended the annual meeting of the 
Royal Anthropological Institute, and 
heard the presidential address of I. 
Schapera and the Huxley Memorial 
Lecture, delivered by E. E. Evans- 
Pritchard. 

FRED EGGAN 

Department of Anthropology, 
University of Chicago 

Forthcoming Events 

October 

1-3. Physics and Nondestructive Test- 
ing, symp., San Antonio, Tex. (W. J. Mc- 
Gonnagle, Southwest Research Inst., 8500 
Culebra Rd., San Antonio 6) 

1-3. Space Electronics, 8th annual 
symp., Miami Beach, Fla. (H. E. Weber, 
Martin Co., Orlando, Fla.) 

1-4. Animal Care Panel, Los Angeles, 
Calif. (A.C.P., Box 1028, Joliet, Ill.) 

1-4. Aerospace Nuclear Safety, 1st natl. 
topical meeting, Albuquerque, N.M. (A. J. 
Smith, Topical Meeting, Box 818, Kirk- 
land Air Force Base, N.M.) 

1-4. Electronics Research and Devel- 
opment for Civil Aviation, London, Eng- 
land. (Secretary, Inst. of Electrical Engi- 
neers, Savoy PI., London W.C.2) 

1-4. American Council of Independent 
Laboratories, Lincoln, Neb. (ACIL, 4302 
East-West Highway, Washington, D.C.) 

1-5. Aviation and Cosmonautical Medi- 
cine, 6th intern. congr., Rome, Italy. (Sec- 
retariat of the Congress, Centro di Studi 
e Ricerche di Medicina Aeronautica, Via 
P. Gobetti 2 a, Rome) 

1-6. Microbiology of Crude Oil, in- 
tern. symp., Greifswald, Germany. (W. 
Schwartz, Institut ftir Mikrobiologie, 
Ludwig-Jahn-Str. 15, Greifswald) 

3-4. Physics of Optical Glass, conf., 
Lathom, England. (Inst. of Physics and 
the Physical Soc., 47 Belgrave Sq., Lon- 
don S.W.1, England) 

4-5. Documentation, intern. federation, 
Stockholm, Sweden. [Tekniska Littera- 
tursallskapet (TLS) Ranhaamrsvagen 12, 
Stokholm-Bromma 11] 

4-5. Muscular Dystrophy, symp., Hous- 
ton, Tex. (M. M. Guest, Dept. of Physi- 
ology, Univ. of Texas Medical Center, 
Galveston) 

4-6. American Acad. of Psychothera- 
pists, New York, N.Y. (H. Rockberger, 44 
S. Munn Ave., East Orange, N.J.) 

5. Paleontological Research Inst., Ithaca, 
N.Y. (K. Caster, Geology Dept., Univ. of 
Cincinnati, Cincinnati, Ohio) 

7-10. Instruments and Research Equip- 
ment, symp. and exhibit, 13th annual, 
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(C. W. Pelzer, Div. of Special Projects, 
U.S. Atomic Energy Commission, Wash- 
ington 25) 

7-12. Communication, 11th intern. 
congr., Genoa, Italy. (Civico Instituto 
Colombiano, Palazzo Tursi, Genoa) 

8-10. Analytical Chemistry in Nuclear 
Technology, 7th conf., Gatlinburg, Tenn. 
(C. D. Susano, Oak Ridge Natl. Lab., 
P.O. Box X, Oak Ridge, Tenn.) 

5-6. New England Intercollegiate Geo- 
logical Conf., Providence, R.I. (J. Rogers, 
Dept. of Geology, Yale Univ., Box 2161 
Yale Station, New Haven, Conn.) 

6-9. Process Engineers, annual, Han- 
over, Germany. (German Engineering As- 
soc., Rheingau Allee 25, Frankfurt-am- 
Main) 

6-10. Water Pollution Control Federa- 
tion, Seattle, Wash. (to be reconvened 
13-16 Oct., Honolulu, Hawaii). (R. E. 
Furman, WPCF, 4435 Wisconsin Ave., 
NW, Washington, D.C.) 

6-12. Clinical Pathology, 5th intern. 
congr., Mexico City, Mexico. (E. Cervera 
B., Asociacion Mexicana de Laboratorio 
Clinico, Durango 213, Mexico 7) 

7. Pediatric Radiology, Montreal, P.Q., 
Canada. (R. G. Lester, Box 151, Medical 
College Station, Richmond, Va.) 

8-10. Ciba Foundation Colloquium on 
Endocrinology and Aetiology of Diabetes 
Mellitis and Its Complications, London, 
England. (Ciba Foundation, 41 Portland 
PI., London W. ) 

8-,10. Science and Engineering, 10th an- 
nual symp., U.S. Air Force Academy, 
Colo. (Maj. J. Shafer, RROND, U.S. Of- 
fice of Aerospace Research, Washington, 
D.C.) 

8-11. Electromagnetic Relays, intern. 
conf., Sendai, Japan. (C. F. Cameron, 
School of Electrical Engineering, Okla- 
homa State Univ., Stillwater) 

8-11. American Roentgen Ray Soc., 
Montreal, P.Q., Canada. (American Col- 
lege of Radiology, 20 N. Wacker Dr., 
Chicago 6, Ill.) 

8-12. Neurological Surgeons, 13th 
congr., Denver, Colo. (J. R. Russell, 1815 
North Capitol Ave., Indianapolis 2, Tnd.) 

9. American Acad. of Arts and Sciences, 
Brookline, Mass. (R. W. Burhoe, Ameri- 
can Acad. of Arts and Sciences, 280 New- 
ton St., Brookline Station, Boston, Mass.) 

9-11. Aerospace Electronics, exposition 
and conf., Los Angeles, Calif. (E. Niles, 
Aerospace Electrical Soc., 3540 Wilshire 
Blvd., Los Angeles 5) 

9-13. Cytophotometry and Interference 
Microscopy, symp., Giessen, Germany. 
(W. Sandritter, Pathologisches Institut, 
Justus Liebig Universitat, Giessen) 

10-11. Bioassay and Analytical Chem- 
istry, 9th conf., San Diego, Calif. (G. 
Bucolo, General Atomic Div., General 
Dynamics Corp., P.O. Box 608, San Di- 
ego 12) 

10-11. Engineering conf., Long Beach, 
Calif. (Natl. Soc. of Professional Engi- 
neers, 2029 K St. NW, Washington, D.C. 
20006) 

10-11. Kidney, 15th annual conf., New 
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New Bausch & Lomb 
~V.M;,5 RECORDER 
New Bausch & Lomb 
~V.M;,5 RECORDER 
... an all-new, complete 5-inch strip-chart recorder that breaks all precedent 
in the field ... brings you the finest features of potentiometric recorders for 
one low price. Compare these exclusive advantages, all these "extras" at no 
extra cost, with any other recorder in its class. 

... an all-new, complete 5-inch strip-chart recorder that breaks all precedent 
in the field ... brings you the finest features of potentiometric recorders for 
one low price. Compare these exclusive advantages, all these "extras" at no 
extra cost, with any other recorder in its class. 
* Six voltage ranges, 10 millivolts 

to 500 volts D.C.-full scale 
deflection. 

* Six linear ohms scales, 
1-to-100,000 ohms full scale, with 
zener diode D.C. supply. 

* Five D.C. current ranges-10 
microamperes to 100 milliamperes. 

* Off balance input impedance- 
over 10 megohms. 

* Five chart speeds, 
400-to-i range. i 
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* Event marker, with 
interchangeable pens. 

* Function switch with mechanical 
pen letdown. 

* Operates in flat, 30? tilt, 
or wall-mounted position. 

* Compact-only 434" x 
141/2"x 113/". 

* Portable-only 16 lbs. 

And more. Lots more! Mail the coupon 
now for the whole story on this new 
5-speed recorder with versatility-plus! 
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BAUSCH & LOMB 
I O] Please demonstrate the V.O.M.-5 Recorder 
I at my convenience. 

BAUSCH & LOMB E Send Recorder Catalog D-2032. 
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1 85645 Bausch Street n Com.nv i 
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H@NEYWELL 
STRO@ONAR 

F@R 
PHOTOMICROGRAPHY 
The new Honeywell Model 52A Stro- 
bonar Electronic Flash Unit is a ver- 
satile and economical light source for 
all types of photomicrography, black 
and white or color. 

Concentric with the electronic flash 
tube is an incandescent light with 
which the unit is positioned for cor- 
rect light reflection. Users report in- 
tensity of flash is excellent even at 
maximum magnification. Absence of 
heat protects specimens from physical 
change and warping. 

A universal bracket fits the unit for 
many assignments in both laboratory 
and field. The 52A can be flashed by 
any camera synchronized for elec- 
tronic flash. Specify: Model 52A Stro- 
bonar Electronic Flash; 11OV-AC, 90 
Watts; 16 ft. cord; 3 lbs.; 8" x 42't x 5', 

For illustrated folder on the 52A Strobonar 
Electronic Flash, please write: David 
Moore, Mail Station 209, Honeywell, 
Denver Division, Denver 10, Colorado. 

Honeywell 
PHOTOGRAPHIC PRODUCTS 
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Heron, American Soc. of Clinical Hyp- 
nosis, 800 Washington Ave., SE, Min- 
neapolis 14, Minn.) 

13. American College of Dentists, At- 
lantic City, N.J. (O. W. Brandhorst, 4236 
Lindell Blvd., St. Louis, Mo.) 

13-17. Neurosurgery, 10th Latin Amer- 
ican conf., Buenos Aires, Argentina. (R. 
Morea, Callao 1685, Buenos Aires) 

13-18. Society of Motion Picture and 
Television Engineers, Boston, Mass. (H. J. 
Hall, Itek Corp., Lexington, Mass.) 

13-18. Plastic Surgery, 3rd intern. 
congr., Washington, D.C. (Capt. Joseph 
Connelly, Bethesda Naval Hospital, Be- 
thesda 14, Md.) 

14-16. Geological Sciences, intern. un- 
ion, Rome, Italy. (T. Sorgenfrei, Tra- 
negaardsvej 20, Hellerup, Denmark) 

14-16. Systems and Procedures Assoc. 
of America, intern., Milwaukee, Wis. 
(R. L. Irwin, 7890 Brookside Dr., Cleve- 
land 38, Ohio) 

14-18. Audio Engineering Soc., 15th, 
New York, N.Y. (J. Harvey, Harvey As- 
sociates, 580 Fifth Ave., New York 36) 

14-17. Association of Official Agri- 
cultural Chemists, Washington, D.C. (L. 
G. Ensminger, AOAC, Box 540, Benja- 
min Franklin Station, Washington 44) 

14-18. American Rocket Soc., 18th an- 
nual, New York, N.Y. (ARS, 500 Fifth 
Ave., New York 36) 

14-19. Anatomical Pathology, 4th Latin 
American congr., San Salvador, El Salva- 
dor. (F. K. Mostofi, Armed Forces Inst. 
of Pathology, Washington 25) 

15. Oak Ridge Inst. of Nuclear Studies, 
Oak Ridge, Tenn. (W. G. Pollard, ORINS, 
Oak Ridge) 

15-16. Reactor Operations, symp., 
American Nuclear Soc., Ottawa, Ont., 
Canada. (ANS, 244 E. Ogden Ave., Hins- 
dale, 11.) 

15-17. Progress in Metallography, semi- 
nar, Leoben, Austria. (Eisenhiitte Oster- 
reich, Eisenhiitteninstitut, Montanistische 
Hochschule, Leoben) 

15-18. American Dietetic Assoc., 46th 
annual, Philadelphia, Pa. (ADA, 620 N. 
Michigan Ave., Chicago 11, 11.) 

16-18. Ballistic Missile and Space Tech- 
nology, San Diego, Calif. (C. T. Morrow, 
Aerospace Corp., P.O. Box 95085, Los 
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NEWS AND COMMENT 

(Continued from page 1165) 

areas: (i) the setting up of a coordi- 
nated weather satellite program; (ii) 
joint communications experiments with 
a passive reflector (an Echo satellite); 
(iii) joint contributions of satellite data 
to the World Magnetic Survey which 
will be conducted in 1965. 

The August memorandum is re- 
garded as significant by Washington ob- 
servers because the Soviets followed 
through with dispatch and thoroughness 
in settling details and arrangements on 
equipment, communications links, ex- 
changes of data, and so forth. There 
had been some who expected the Rus- 
sians to drag their feet. 

Another instance of Soviet-American 
scientific joint effort was announced 
earlier this month by the National 
Science Foundation, which said that 
the two nations will cooperate in Ant- 
arctica on a large-scale cosmic-ray in- 
vestigation as part of the International 
Years of the Quiet Sun (IQSY) pro- 
gram. High steel antenna towers will 
be built at three United States bases 
and at a still undetermined number of 
Soviet bases. Other nations may coop- 
erate in the project. 

The U.S. and Russia are both signers 
of the Antarctic Treaty, which, in ef- 
fect, makes the continent a demili- 
tarized zone. The treaty includes a 
unique open inspection clause, and last 
week the United States announced it 
would exercise its option for the first 
time and send inspectors to the bases 
of six or seven countries, including the 
Soviet Union. The State Department 
said that the inspections were intended 
to establish a precedent. Between the 
lines it was not difficult to read a 
connection with the Senate debate on 
the test-ban treaty, where the possi- 
bilities of "cheating" have been given 
much attention. In a rather round-about 
way the inspections may be an attempt 
to lay groundwork for further moves 
in the field of arms control. 

The U.N. Committee on the Peace- 
ful Uses of Outer Space is worth 
watching for action on arms control 
and disarmament, if only because the 
members, particularly the smaller na- 
tions, are so apprehensive about the 
nonpeaceful uses of space. And it is 
not unlikely that, before too long, ef- 
forts will be made toward progress in 
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In general, however, it seems far 
too early to judge whether the current 
ice age of diplomacy is actually moder- 
ating.-JoHN WALSH 
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