
SC/E T CE1~3~IF ll<T( 23 February 1968 
Vol. 159, No. 3817 

X:: ,a:1:t ? ?-v 

BRISTLECONE PINE 

' ??-&: ?  :P 'C? : ? 

.:::, 

1 
-- 

c 
I 

I i -- a 



compact, 

well-regulated, 

constant voltage 

bench power 

supply 

6215A 6217A : - I 

with no compromise in reliability and performance 
Because of new fabrication techniques, Hewlett-Packard has been 
able to design this new series of low cost DC power supplies without 
sacrificing component quality, circuit reliability, or performance. In 
addition to making ideal power sources for circuit development, 
component evaluation, and testing, BENCH Series supplies are 
convenient substitutes for batteries in many physical, chemical, 
and biomedical laboratory applications. 

Voltage is adjustable (as well as current in the Constant Voltage/ 
Constant Current models) to zero; the front panel meter can be 
switched to monitor either voltage or current. All models in the 
BENCH Series are designed to insure short-circuit-proof operation, 
and permit series and parallel connection of two or more supplies 
when greater voltage or current is desired. Design safeguards 
prevent overshoot of output voltage when AC power is suddenly 
applied or removed. 

All units have a constant voltage load regulation of 0.01% + 1 mV, 
and line regulation of 0.01% plus 4 mV. Maximum ripple voltage is 
200 MV RMS or 1 mV P-P (DCto 20 MHz). In addition, the constant 
current models have a constant current regulation for both load 
and line of 500 MuA. Maximum ripple current is 150 ,A RMS or 
500 AA P-P (DC to 20 MHz). 

The molded, impact-resistant case has an interlocking feature for 
vertical stacking, which cuts down the bench space required for 
multiple supplies. The size of all units is 31/" high, 5"1/ wide, and 
7" deep. Up to three units can be mounted side by side in a 19" 
rack using a special Rack Mounting Kit. 

For more information, call your local hp field engineer, or write 
Hewlett-Packard Company, 100 Locust Avenue, Berkeley Heights, 
New Jersey 07922. Europe: 54 Route des Acacias, Geneva. 

6214A 6216A 6218A 
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Mettler unleashes its new breed 
of balances on the weighing world 

The six balances of the new Mettler H 
series are setting the weighing world 
on its arrestment mechanism. Five of 
them-three macro analyticals and two 
semi-micro analyticals- have full-range 
taring, digital data presentation and a 
filling guide. Of these, one also has 
preweighing and two have digital print- 
out of weighing results. The sixth is an 
electronic balance designed to work 
jack-in-plug with a computer. 

the new shape 

DOWN WITH ARITHMETIC 

Unrestricted taring through their full 
capacity is a prime feature of the new 
analyticals. The weight of your con- 
tainer can be tared off in seconds, let- 
ting you begin weighing-in with the 
readout at zero. If you are adding sev- 
eral components, you can dial back to 
zero for each one. With all weighings 
beginning at zero, you just can't make 
a mistake. Unless you are unnecessar- 
ily obdurate. 

FIRST GUTENBERG, THEN METTLER 
Two of the new balances, the HIOP 
macro and the H20P semi-micro, have 
the Mettler printout system. Weighing 
results are printed out, at the push of 
a button, in all-digital form. They are 
printed on the adhesive-backed paper 
tape you see on telegrams. (Mettler's 
Marketing Director wanted to call this 
feature "Tell-a-gram" but we hooted 
him down.) 
You can affix weighing data directly 
to sample containers, laboratory note- 
books or other records. You can't mis- 
read, transpose, or forget your weigh- 
ing results. 

m-m-mmmm 

The one thing we haven't done is to 
lick the tape for you - you must find 
a way to do it yourself. If you are too 
fastidious to lick it, just call a friend. 

LINE UP, YOU DIGITS! 

All the new analyticals have their 
weighing results presented in aligned, 
all-numerical form. This speeds read- 
ing the data and avoids errors from 
misreading tricky verniers and 
micrometers. 

to 0.01 mg. 

The digital readout panel and controls 
are conveniently grouped for easy op- 
eration and reading. 

PREWEIGH OUR WAY 

One instrument, the Mettler HO1TW, 
offers improved preweighing for direct 
indication of rough weight. When pre- 
weighing, part of the optical scale is 
blocked out to avoid any risk of mis- 
taking the preliminary value for the 
final result. 

Further, the Mettler preweighing sys- 
tem operates over the full 160-gram 
range of the balance, eliminating the 
need for an additional dialing step if 
the unknown is more than 100 grams. 

GUIDE TO GRACIOUS FILLING 

Well over half of the hours spent be- 
fore a balance are used for weighing- 
in. The filling guide on each of our 

new analyticals lets you do the job 
without the usual repeated interrup- 
tions. No overshooting the target weight 
or waiting for the optical scale to stop 
whizzing past. . . you proceed in or- 
derly fashion, continuously adding your 
material right up to all but the final 
few milligrams. Our analyticals, the 
only ones ever to have a filling guide, 
can cut those hours spent at weighing- 
in by at least 50%. 

BALANCE WITH ELECTRICAL OUTPUT 

Last and most unusual of the new 
Mettler breed is the H20E electronic 
balance. It provides an analog signal 
for use with such instrumentation as 
recorders and analog-to-digital con- 
verters. It can be used to record weight 
changes, to code weight values into 
punch cards or paper tape, to print 
weight values by accounting machines, 
and to sort and control objects or proc- 
esses within given weight tolerances. 

! Connecting 
I possibilities 

Electrical 
Balance Scanning 2 -- 
system device 6 

1 Range selector 4 Recorder 
2 Regulator 5 Digital Voltmeter 
3 Photoelectronic 6 Printer, Computer 

system 7 Tolerance indicator 

Mettler H20E, figuratively 

How you use it depends upon your 
needs - and you know them better 
than we do. We don't know the an- 
swers to all your problems. Just hold- 
ing our position as the world's leading 
balance maker takes a lot out of'us. 

BALANCE AFICIONADOS TAKE NOTE 

The redoubtable Kolthoff and Elving 
TREATISE ON ANALYTICAL CHEMIS- 
TRY, Volume 7 (Interscience 1967) 
contains a chapter that serious stu- 
dents, analytical chemists and research 
chemists might well note. Written by 
Lloyd B. Macurdy, Mettler's well-known 
staff metrologist, it is a definitive ap- 
proach to the measurement of mass. 
History, definitions, instrumentation, 
units of mass, uncertainties of weighing 
and the elimination thereof... they're 
all there. 
DO IT NOW... 

Write for complete product literature 
on the new H balances. We are Mettler 
Instrument Corporation, 20 Nassau 
Street, Princeton, New Jersey 08540. 
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Wood of bristlecone pine (Pinus aris- 
MENcA1. CI N.ES (Wk~ . flENTI Nd~.tata) withstands erosion by the ele- 

ments for millennia after death. Tree- 
ring records of such remanents, added 
to the chronology derived from liv- 
ing trees almost 5000 years old, have 
made possible a continuous 7100-year 
tree-ring chronology. See page 839. 
[C. W. Ferguson, Laboratory of Tree- 
Ring Research, University of Arizona, 
Tucson] 



21 -jewel 

precision movement 

Borrowing these famous words of the watchmaker, we introduce you to an inside view of the 
,4 -exclusive Dynazoom/Flat Field Optical System by Bausch & Lomb. Conceived by an award- 

winning team of microscope designers. Executed by master craftsmen in optical/mechanical pre- 
0 cision. Nothing else in the world can match this advance in microvision. You glide through con- 

0 0 tinuously variable magnifications to the one just right for what you want to see or photograph. 
X , You are always in visual contact with the specimen... and you see it flat from edge to edge. 

e- 2 Such microscope performance cannot be matched for anywhere near the Dynazoom? price. But 

w -let your own eyes decide. We can arrange for you to try a Dynazoom in your own laboratory. 
w" Meanwhile we will send you the deluxe Laboratory Microscope brochure, 31-185, and an indexed 
z2 reproduction of the 21-jewel rendering. You'll want to display it in your office or use it in your 
| classroom. Just write Bausch & Lomb, 77402 Bausch Street, Rochester, New York 14602. 2 

S%g~~~~~~~~~~~ J~~~~In Canada, Bausch & Lomb Optical Co., Ltd., 16 Grosvenor St., Toronto. 
- 

See inimitable quality in microvision ... See a demc 
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The excellence of our 

manual spectrophotometer 

is automatic 

The Uncompromisers-They 
dedicated themselves to producing the 

best manual spectrophotometer. 
AM And did it. 

And like ou recording 
spectroph4 ometers, 
the CARY 16 manual 
instrument automati- 
cally achieves its excel- 
lence and reliable per- 
formance through unique 
design features. 

First, take the double- 
beam photometer. It gives 
high zero stability (drift is less 
than 0.00016 abs/hour in visible 
range) and continuous, automatic 
blank compensation. Saves time, pro- 
duces reliable data. 

Next, the double monochromator. 
This insures light purity. Permits meas- 
urements at high absorbance, reduces 
errors, minimizes sample preparation. 
The CARY 16's the only manual instrument that has 
a double-beam, double monochromator system. 

Then the photometric accuracy. It's the highest of 
any spectrophotometer made, manual or recording. 
0.00024 absorbance near zero, 0.001 near 1 
absorbance. 

_. ... . ori eFinally,the 

try is particu- 
'f larly important 
where sample 

volumes are limi- 
ted. Normally, 1 

milliliter semi-micro 
cells can be used. With 

masking, micro cells. 
(Even masking by a factor 

of 8 reduces the SIN ratio 
only by a factor of 2.) 

Add to these featuresnthe deep UV 
penetration (down to 1700A) plus ac- 
cessories to adapt for automatic sample 
changing and recording, and the CARY 

16 becomes the ideal spectrophotometer for kinetic 
measurements or exacting life science studies, as 
well as for general analytical work. 

A price list and catalog are yours for the asking. 
Write Cary Instruments, a Varian Subsidiary, 2724 
South Peck Road. Monrovia, California 91016. Ask 
for Data File E706-28. 

SCENCE, VO. 1 
SCIENCE, VOL. 159 810 



At Boeing, something new 
is always up. 

In Boeing's Vertol Division, 
it's straight up. A tough way to go, 
but there's the challenge for you. 

Meet it head-on. Work in the 
V/STOL aircraft field. A young 
field full of unanswered questions- 
problems waiting to be solved. 

At Boeing Vertol, there's a new 
wind tunnel and new engineering 
laboratories dedicated to finding 
solutions to tomorrow's needs. 

Pick up the challenge. 

Qualified engineers. Write or send your 
r6sum6 in complete confidence to: Profes- 
sional Employment S-2, The Boeing Com- 
pany, Vertol Division, Boeing Center, P.O. 
Box 16858, Philadelphia, Pa. 19142. 

Laboratory Test Engineers. Perform mechan- 
ical, structural, transmission and electrical 
laboratory testing including design, instru- 
mentation, analysis and report stages of 
these tests. 

Stress/Weights Engineers. Aircraft structur- 
al experience in determination of applied 
loads and performance of stress analysis 
to insure structural integrity. 

23 FEBRUARY 1968 

Rotor Blade Designers. Experienced in the 
design of fatigue loaded components and 
assemblies. Knowledgeable in bonded struc- 
tures and casting design. 

Composite Materials Engineers. Experienced 
in composite materials research and devel- 
opment, application, design properties and 
fabrication techniques, and/or structural 
analysis of component material properties 
and behavior. 

Avionic/Hydraulics Engineers. Experienced 
and knowledgeable relating to analysis, de- 
sign, development and testing of major elec- 
tronic or hydraulic equipment and systems. 

Preliminary Design Engineers. Broad aircraft 
experience. Capability for conceptual design 
in structures, flight controls, systems and 
equipment. 
Product Support Engineers. Ground support 
equipment design, Maintainability, Reliabil- 
ity, Custom Training, Field Service. 
Publishers. Technical and IPB writers, prod- 
uct collectors, technical illustrators. 

Other Divisions: Commercial Airplane ? Space 
* Wichita * Missile & Information Systems ? 
And Boeing Scientific Research Laboratories. 

An Equal Opportunity Employer. 
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We took your tip 
to speed up 
electron 

microscopy. 

The most important tip on the Zeiss Electron Microscope EM 9A is 
your fingertip. With it, you can activate time-saving automation 
never before possible. 

Your fingertip gives you complete control of the error-free, auto- 
matic vacuum system which saves time during start-up and shut- 
down. 

A flip of your fingertip is all it takes to activate a completely auto- 
mated photomicrographic system that sets correct exposure, takes 
the picture, numbers micrographs sequentially and neatly stacks 
up to 75 negatives without reloading. 

You save still more time in several other ways. Alignment is ex- 
ceptionally fast and stable with the EM 9A's new adjustable single 
condenser that gives 15 to 20 times more brightness than was pos- 
sible before. 

Specimen airlock is not only fast, but foolproof, too. Specimen 
exchange can be made within 10 seconds. 

Which all adds up to more time to concentrate on microscopy... 
rather than on the microscope. 

The EM 9A's resolving power: 10-12A. Operating range: 900x- 
40,000x. Astigmatism compensation: new, easy-operating electro- 
static stigmator. Focusing: easy, because the unique fine-focusing 
device with digital read-out combines advantages of both step and 
continuous focusing. Binocular: 10x with exceptionally high light 
transmittance; special high-eyepoint eyepieces for people who 
wear glasses. 

For more information, write Carl Zeiss Inc., 444 Fifth Ave., 
New York, N. Y. 10018. Complete service facilities available. 

ZEISS 
THE GREAT NAME IN OPTICS 

ATLANTA, BOSTON, CHICAGO, COLUMBUS, DALLAS, DENVER, DURHAM, LOS ANGELES, ST. LOUIS, SAN FRANCISCO, SEATTLE, WASHINGTON, D. C. 
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IF THEY ASKED US, 
WE COULD WRITE A BOOK. 
When you're as deeply involved with 
radiochemicals as we are and have such 
a substantial commitment to the field, 
you find yourself offering your cus- 
tomers a lot of different kinds of useful 
literature. 

Which is, perhaps, inevitable. We 
feel strongly that you-the user of our 
compounds-should be able to find 
what you need to know. Black on 
white. 

So we make available and freely 
distribute a considerable variety of 
printed materials. You may not want 
one of everything, but everything is 
yours for the asking. 

One thing you will want is our 
Radiochemical Schedule. Where else 
would you find such a complete listing 
of C14, H3, P32, and S35 compounds? 
Plus hundreds of new, higher specific 
activities and hundreds of new, lower 
prices. 

We also put out, on a continuing 
basis, our series of Radiochemical In- 
formation Booklets. They're authori- 
tative, up-to-date, and indispensable. 
You'll want a list of current titles. Ask. 

Our Radiochemicals Bulletins are just 
that-bulletins. Containing hot, hard 
news of new products, changes in our 
listings, whatever's happening. 

With every compound you order 
from us there is, of course, a Radio- 
chemical Data Sheet. It's sort of a 
biography of the compound-its 
method of preparation, results of the 
tests it's undergone, storage and sta- 
bility data, etc. 

Since we're always looking for new 
ways to inform, enlighten, help you, 
there's always something hot off the 
press. Such as our new Radiochemical 
Users Guide. It's written to clarify such 
subjects as the storage of a radio- 
chemical, the opening of its ampoule, 
as well as transferring it to another 
container. 

And if there's anything else you'd 
like to have in the way of printed mate- 
rials-bibliographies, abstracts, or you- 
name-it-we can help. Just call or 
write us. 

That's a good idea anyway. Because 
when you call or write us, we'll put you 
on our mailing list. You'll start re- 
ceiving all the publications we've talked 
about. 

RADIOCHEMICAL 
REVIEWS 

NUCLEAR-CHICAGO 
CORPORATION 
A SUBSIDIARY OF G. D. SEARLE & co. 
333 E. Howard Ave., Des Plaines, Illinois 60018 

(312) 296-1055 
Direct Radiochemical Telephone (Call Collect) 

THE CALL THAT COUNTS 

Up there beneath our name is a phone 
number. We printed it big so you'd 
take special notice of it. It's a pretty 
special phone number. 

For one thing, dialing (312) 296-1055 
puts you on a direct line with one of 
our radiochemical specialists. And a 
direct line is the shortest cut to the best 
answers to your questions. Whatever 
they may be. Our man is there to give 
you facts, figures, assistance. In short, 
to consult. And, of course, to take your 
order for radiochemicals. Your order 
will be processed by this same man. 
Putting things in his hands is the surest 
way we know to guarantee prompt 
delivery of any compound you order 
from us. 

So remember: when you call on our 
direct radiochemical telephone line, 
you talk to a man who specializes in 
radiochemical theory and application. 
And in being easy to talk to. 

HIGH SPECIFIC ACTIVITY 
C14 COMPOUNDS 

i i i:iii?ii 

We are now supplying carbon-14-la- 
belled compounds at over 90% iso- 
topic abundance-at no extra cost. The 
theoretical maximum specific activity 
for C14 is 62 mc/mA. Many of our 
compounds now approach this value. 

Our currently available high specific 
activity amino acids are listed below. 
We have determined by direct measure- 
ment (not calculation) that the activi- 
ties shown are higher than those offered 
by any other manufacturer. A further 
important exclusive: all these amino 
acids are crystallized at the final stage 
of purification. 

For prices on these compounds and 
ordering data, request our Radiochemi- 
cal Bulletin No. 33. It also contains 
similar information on other high spe- 
cific activity compounds of biological 
interest-steroids, sugars, nucleics. 

AMINO ACIDS 

L-Alanine-C14(U) 

L-Arginine-C14(U) 
monohydrochloride 

Current 
Specific 
Activity 
mc/mM 

162 

324 

L-Aspartic-C14(U) acid 217 

L-Crystine-C14(U) 324 
hydrochloride 

L-Glutamic-C14(U) acid 276 

Glycine 108 

L-Histidine-(2-ring-C14) 57.8 

L-Leucine-C14(U) 305 

L-isoLeucine-C14(U) 290 

L-Lysine-C14(U) 324 
monohydrochloride 

L-Methionine-(methyl-C14) 56.8 

L-Phenylalanine-C14(U) 495 

L-Proline-C14(U) 270 

L-Serine-C14(U) 160 

L-Threonine-C14(U)- 208 

DL-Tryptophan- 52 
(methylene-C14) 

L-Tryptophan- 52 
(methylene-C14) 

L-Tyrosine-C14(U) 475 

L-Valine-C14(U) 270 
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Among other 

things, it handles 

zonal rotors. 

Thing 14, 
Separates subcellar 
homogenates of intestine. 

Thing 13. 
Purifies virus 
preparation in 
cancer research. 

Thing 12. 
Prepares 
bacteriophage. 

Thing II. 
Prepares 
E coli. 

Thing IO, Prepares 
RNA extracts. 

Thing 1. 
Separates red-cell 
membranes. 

Thing 3, 
Handles high-speed 

and visual-observation 
i ng / zonal rotors. 

ares 
e extracts. 

Thing 4. 
Investigates electron 

transfer fractions. 

Thing 5. 
---- Prepares 

protein fractions. 

Thing 6. 
Obtains cell free- 
extracts of fungi. 

Thing 7. 
Removes radioisotope 

labeled cells. 

Thing 8. 
Does beta 
protein separations. 

Our B-20 really gets around. What's more, it's the only high-speed refrigerated centrifuge with 
features usually found only on expensive ultras. Like flexible drive. Automatic programming 
and speed control. Temperature range of -30C to 30C. A "Turbo Cover" that produces sta- 
bility and efficient temperature control. And zonal capability: the B-20 accepts B-XIV and 
B-XV rotors in high-speed titanium and aluminum plus the Z-15 for visual observation. Here's 
a machine looking for work. You should look into it. Write for Bulletin B-20. 

INTERNATIONAL 
_EQUIPMENT CO. 

300 SECOND AVENUE * NEEDHAM HEIGHTS, MASSACHUSETTS 02194 
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Recent AAAS Symposium Volumes 
#87. Formulation of Research Policies 

1967. 218 pages. Editors: Lawrence W. Bass and Bruce 
S. Old. Collected papers from a Gordon Research Con- 
ference held in Santa Barbara, California, in 1966. Goals, 
accomplishments-and weaknesses-of past and present 
science policies of nations, government agencies, individ- 
ual industries, and international organizations are given 
expert and candid appraisal in this work-the record of 
an exciting conference. 

Price: $7.75. AAAS Member's Cash Price: $6.75. 

#86. Ground Level Climatology 
1967. 408 pages. Editor: Robert H. Shaw. Relation of 
climate to the distribution and abundance of plants and 
animals; the effects of weather modification on physical 
processes within the microclimate; and the effects of 
moisture, temperature, and energy balance on physio- 
logical functions. 

Price: $12.50. AAAS Member's Cash Price: $10.50 

#85. Agriculture and the Quality of Our Environment 
1967. 480 pages. Editor: N. C. Brady. Damage resulting 
from air pollutants; extent and consequences to agri- 
culture of salt buildup in soils and water; dangers from 
radionuclide contamination of soil, water, and air. Ex- 
tent of pesticide buildup in soil and water and of means 
to minimize potential hazards from pesticide use; silta- 
tion of reservoirs and streams and their nutrient 
enrichment; disposal of animal wastes. 

Price: $13.50. AAAS Member's Cash Price: $11.50. 

#84. Molecular Mechanisms of Temperature Adaptation 
1967. 398 pages. Editor: C. Ladd Prosser. A collection 
of papers on the general physiology of temperature 
adaptation in cold-blooded animals, plants, and micro- 
organisms. 

Price: $12.50. AAAS Member's Cash Price: $10.50. 

#83. Estuaries 
1967. 776 pages. Editor: George H. Lauff. The first 
comprehensive collection of scientific papers covering 
the comparatively new field of estuarine research. 

Price: $27.00. AAAS Member's Cash Price: $24.00. 

#82. Civil Defense 
1966. 154 pages, paper. Editor: Henry Eyring. Scientists 
report their findings on problems related to modern 
warfare and passive civil defense systems. 

Price: $4.00. AAAS Member's Cash Price: $3.50. 

#81. Environmental Variables in Oral Disease 
1966. 328 pages. Editors: S. J. Kreshover and F. J. Mc- 
Clure. Contents: Geographical and clinical considera- 
tions; the oral environment-nutrition and dental caries; 
experimental considerations in oral soft lesions; pre- 
natally occurring influences. 

Price: $8.75. AAAS Member's Cash Price: $7.75. 

#80. Air Conservation 
1965. 348 pages. "The result of a 2-year study by the 
AAAS Air Conservation Commission, all aspects-socio- 
logical, technical, political and biological-of air pollu- 

tion are considered concisely." (Chemical Processing 
for Operating Management, May 1966) 

Price: $8.00. AAAS Member's Cash Price: $7.00. 
#79. Science in Japan 

1965. 496 pages. Editor: Arthur H. Livermore. A broad 
and detailed review of recent scientific and technological 
developments in Japan. 

Price: $13.00. AAAS Member's Cash Price: $11.00. 

#78. Man, Culture, and Animals 
1965. 304 pages. Editors: Anthony Leeds and Andrew 
P. Vayda. "This volume contains articles pertaining to 
the relationship between man and animals in different 
parts of the world, covering the influence of domesti- 
cated and non-domesticated animals on a variety of 
cultures." (Biological Abstracts, 1 February 1966) 

Price: $8.00. AAAS Member's Cash Price: $7.00. 

#77. Food Quality 
1965. 306 pages. Editors: George W. Irving, Jr., and 
Sam R. Hoover. "It is an excellent, well-edited review 
of the agronomical production and processing problems 
of the basic commodities, fruits and vegetables, cereals, 
dairy products, poultry and eggs, and meat products." 
(Cereal Science Today, November 1965) 

Price: $8.50. AAAS Member's Cash Price: $7.50. 

#76. Agricultural Sciences for the Developing Nations 
1964. 230 pages. Editor: Albert H. Moseman. "The 
book . . . is especially useful because of the author's 
combined experience with the situations and problems 
of agriculture in the less developed countries. . . . This 
book will be a valuable reference for many years." 
(BioScience, March 1966) 

Price: $6.75. AAAS Member's Cash Price: $6.00. 

#75. Mechanisms of Hard Tissue Destruction 
1963. 776 pages, 430 illustrations. Editor: R. F. 
Sognnaes. "Scientists in the fields of dentistry, medicine, 
and zoology presented a multidisciplinary symposium 
in 1962, dealing with varied but cognate topics such 
as coral reefs, dental caries, deer antlers, osteoclastic 
diseases, bone metabolism, chelation. It is a refreshingly 
well-planned, well-edited, and interesting symposium." 
(Journal of the American Medical Association, July 
1964) 

Price: $13.00. AAAS Member's Cash Price: $11.00. 

#74. Aridity and Man 
1963; 2nd printing, 1965. 604 pages, 98 illustrations. 
Editors: Carle Hodge and Peter C. Duisberg. 

Price: $12.00. AAAS Member's Cash Price: $10.00. 
#72. Spermatozoan Motility 

1962. 322 pages, 113 illustrations. Editor: David W. 
Bishop. 

Price: $7.50. AAAS Member's Cash Price: $6.50. 
#67. Oceanography 

1961; 4th printing, 1966. 665 pages, 146 illustrations. 
Editor: Mary Sears. 

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

British Agents: Bailey Bros. & Swinfen, Ltd., Warner House, Folkestone, Kent, England 
Clip out this Form. Fill in and Mail Today 

Circle Volumes 
You Wish To Order ... 

87 86 85 
84 83 82 
81 80 79 
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75 74 72 
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American Association for the Advancement of Science 
1515 Massachusetts Avenue, NW 
Washington, D.C. 20005 

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

Name ............................................................................ 

Address .......................................................................... 

City ................................... State ............ . Zip Code ............ 

Note: Special prices are allowed only to AAAS members for orders submitted directly to AAAS with payment. 
Individual membership at $12.00 per year includes a subscription to SCIENCE. 
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Which proves again that appearances can be misleading. 
For the Nikon SBR looks pretty much like any other con- 

ventional microscope. It offers little, if any, visual evidence of 
its capabilities. For this we must 
look to the total S system, from 
which the SBR derives its sin- 
gular versatility. 

The range of available at- 
tachments and accessories for 
the SBR is so wide, the func- 
tion so varied, it can, in a 
matter of moments, be trans- 
formed to deal with the most spe- 
cialized and sophisticated applications. So 
much so, that its proficiency as a bright-field 
microscope is almost eclipsed. 

The special condensers and objectives for dark-field 
and phase-contrast microscopy are hardly unusual. 
But the Interference-Phase attachment for unstained, 
transparent specimens; the new award-winning Inter- 
Ference-Contrast attachment for viewing micro/surface 
structures- these are not the garden-variety accessories 
normally available. 

Add the Epi-Illuminator attachment for metallurgy, the 
Fluorescence attachments for antigen-antibody work and ac- 
ridine-orange, the photo-micrographic and cine-micrographic 
equipment and the Polarizing attachment. They give some 

the resourceful 
Nikon SBR 

clue of the operating scope of the SBR, implemented by a 
complement of interchangeable stages, objectives, eyepiece 
tubes, eyepieces, condensers, illuminators and a multitude 
of other special accessories. 

TheNikon SBR microscope might well be called the micro- 
vscope for all reasons. It is as flexible as your needs; 

its quality of performance virtually assured by 
_ its Nikon heritage. For today, the Nikon name 

means quality wherever light has a task 
I =;to perform - hiarnessed, tamed and 

direted by optics. 
Write: Nikon Inc,,,Instr. Div.! 

Ehrenreich Photo-Optical 
Ind., Inc. Garden City, 

N.Y. 11530. (In Can- 
ada: Anglophoto, 

Ltd., Ontario) 



The Gilford 24t0 

Spectrophotometer g~ives lyou 
numbers tha;t count 

...repeatability 

...three decade 
absorbance range 

-/, 
... digital readout 

of wavelength 
9il 

readout 
width ... digital readout 

of true linear 
absorbance 

...plus versatility The Gilford Model 240 ance recording and equipment for gel scanning. 
illustrated is a complete manual spectrophotometer. YOUR FIRST STEP - find out how the new 
Its stability, sensitivity and range coupled Gilford Model 240 can meet your present 
with a variety of accessories make it the spectrophotometric needs without ex- 
ideal spectrophotometer for many applica- cessive expenditure, yet give you the 
tions. You may add at any time labor savy l 1 foundation and the flexibility to meet the 
ing accessories... such as a programmed |xpanding and changing needs of the 
automatic sample handling system, INSTRUMENT LABORATORIES, INC. future.Write for your copyof booklet B42, 
continuous flow cells, automatic absorb. OBERLIN, OHIO 44074 or better still, phone Area 216/774-1041. 
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Sometimes nature has the best solution 
to a design problem 

This uniquely designed four-sided test-tube rack holds all 
standard size test tubes from 6 to 25 mm. All you do is turn it to 
the side that accommodates the test tubes you're using. 

The L130 Multi-Rack is made of unbreakable, trans- 
lucent polypropylene. It is autoclavable (at tempera- 
tures to 250?F.), resistant to strong acids and 
bases, organic solvents and other commonly 
used lab reagents and immersible in any 
standard water bath. Can be disassembled 
for easy cleaning and compact storage. 

The Econo-Multi-Rack is just one of the 
precision-molded items in our labware line 
carefully designed to help make your labo- 
ratory operations more efficient, more 
economical. 

There's also our sturdy new polystyrene 100- 

capacity slide box for solid protection and fingertip accessi- 
bility. It costs far less than wood and it's a real heavyweight 
among plastic slide boxes. Comes in black simulated grain, 

with a numbered index system printed on the inside 
cover aligned with the numbered system on the 

moisture-resistant cork bottom. Ask for L153. 
The Econo-Ware line includes a full range of 

sizes in slide boxes as well as disposable grad- 
uated beakers and funnels. 

Ask your Econo-Ware distributor about the 
Multi-Rack, our hefty new slide box or any other 
labware item. Or request our catalog. 

SCIENTIFIC DIVISION 

i _MARYLAND PLASTICS, INC. 
9 East 37th Street, New York, New York 10016 

The Econo-Multi-Rack 
The test-tube rack you can use four ways 
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plug in a Tektronix rack-mount oscilloscope 

* Conventional or storage 
* Multi-trace, differential, sampling 

and spectrum analyzer plug-ins 
* 7 inches of rack height 

The Type RM561A 7-inch high rack-mount oscilloscope 
provides conventional oscilloscope performance with meas- 
urement capabilities extending from DC through 1 GHz with 
appropriate plug-in units. It has an 8 by 10-cm CRT with a 
bright P31 phosphor and an illuminated, internal graticule. 
The measurement system illustrated consists of the Type 
RM561A with the Type 3B4 Time-Base Plug-in and the Type 
3A6 Dual-Trace Amplifier. The Type 3B4 provides versatile 
triggering and calibrated sweep speeds from 5 s/div to 
50 ns/div. A direct-reading magnifier provides up to X50 
magnification about the center of the CRT. The Type 3A6 
Dual-Trace Amplifier has DC-to-10 MHz bandwidth and 
35-ns risetime over its 10 mV/div to 10 V/div deflection range. 

Type RM561A Oscilloscope . ................ ... $ 580 
Type RM561A MOD 171A (Includes slide-out tracks) ..... . $ 630 
Type 3B4 Time Base ..... ................. $ 425 
Type 3A6 Dual Trace Amplifier ............... $ 525 

Conventional or storage 
oscilloscopes 

The Type RM564 split-screen storage oscilloscope is 
virtually two instruments in one. It offers all the advantages 
of a storage oscilloscope plus those of a conventional 
plug-in oscilloscope. The contrast ratio and brightness of 
stored displays are constant and independent of viewing 
time, writing and sweep speeds, and signal repetition rates. 
The entire screen or either half can be used for storage and/or 
conventional displays. In the stored mode, either half of the 
screen can be erased independently of the other half. A rear 
panel connector permits remote erasure of either or both 
halves of the display. 
The plug-ins shown in the Type RM564 are the Type 2B67 
Time-Base Unit that has calibrated sweep speeds from 
5 s/div to 1 /us/div extending to 200 ns/div with the X5 magni- 
fier, and the Type 3A74 Four-Channel Amplifier that pro- 
vides DC-to-2 MHz bandwidth over its 20 mV/div to 10 V/div 
calibrated deflection range. 
Type RM564 Storage Oscilloscope .......... .. , $1025 
Type RM564 MOD 171A (Includes slide-out tracks) . . . . . . $1075 
Type 2B67 Time-Base . . . . . . . . $ 225 
Type 3A74 Four-Channel Amplifier ............. . $ 625 

U. S. Sales Prices FOB Beaverton, Oregon 

For a demonstration, contact your nearby Tektronix Field 
Engineer or write: Tektronix, Inc., P. O,. Box 500, Beaverton, 
Oregon 97005. 

U . . . with multi-trace, differential, 

rfsa msampling and spectrum analyzer plug-ins 
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I3n ^^^4^ , ^*-^ ^ ~So widespread is the pursuit 
Pu*4 r 

? 
s uT^it of the polymer molecule 

Pursuit _ by so many scientists in so 

of the , many laboratories that 

Of, th e ^' ^ ~Sunday Supplement writers 

Polymer will soon be calling it the 
polymer explosion. Even if 

it isn't really an "explosion", it certainly is an expensive pursuit 
because so much scientific time is involved . .. hence a growing 
demand for instruments to replace the tedious and time-consuming 
classical methods heretofore used by the polymer chemist. 

For some, it may seem curious that these demands come from 
analytical and micro-chemical sources as well as from the polymer 
chemist .., but polymer chemistry is a complex field that involves 
all these chemical disciplines. It will be more curious to others that 
Hewlett-Packard, a company generally known for its achievements 
in electronics, is also deeply involved with things chemical, includ- 
ing polymer research. 

Molecular weight determination, a chief factor in polymer char- 
acterization, provides examples. Hewlett-Packard offers no fewer 
than four types of molecular weight instruments now considered by 
many as standard laboratory apparatus because of their proven 
efficiency: the Model 302 Vapor Pressure Osmometer for determin- 
ing number average molecular weight in the range of 100 to 20,000; 
the Series 500 Membrane Osmometer for the same type of meas- 
urement up to 1 million; the Model 701 Light Scattering Photom- 
eter for determining weight average molecular weight from 500 to 
5,000,000; and the Model 5901B Auto-Viscometer for determining 
viscosity average molecular weight. 

When reminded that polymer characterization is a case of estab- 
lishing molecular weight by all rather than just one of these meth- 
ods, and that molecular weight determination via classical routes is 
expensive, complex, and time-consuming, the efficiency of one or 
all of these Hewlett-Packard instruments is considerably more bene- 
ficial than might otherwise be apparent. For a full description of 
these instruments, write for Data Sheets 3020, 5000, and 7010. 

Granted that molecular weight counts heavily in polymer chem- 
istry, there are several polymers (and many more co-polymers) 
whose characterization would be incomplete without CHN analysis 
(determination of carbon, hydrogen, nitrogen proportions). Unfor- 
tunately classical CHN analysis tends to defy efficiency, requiring 
lengthy procedure, costly equipment, and an environment-controlled 
balance room, all resulting in a somewhat classic laboratory fee. 

To the extent that H-P's Model 185 CHN Analyzer streamlines 
traditional CHN analysis it is a boon to all concerned. For the 
bench chemist, no more than this need be said of the 185's capa- 
bility: one sample, one weighing, ten minutes per determination, 
with reliability well within the traditional 0.3% allowable error. 
For the managing chemist, a more direct comparison might be in 
order: CHN analysis is valued on the order of $15.00 per hour, 
with the classical approach requiring about one hour per determina- 

tion. The 185 makes determinations at the rate of six per hour. Or 
a value of $90.00. Or an improvement over the classical of $75.00 per 
hour. The calculation of how long it would take the Model 185 to 
pay for itself will be left to others. The instrument costs $6,000.00. 
It's fully described in Bulletin 1850. 

Frequency If the CHN Analyzer strays from the classical, 
in Degrees C H-P's Model DY-2801A Quartz Thermometer D Degrees C. (hereinafter called the QT) departs radically. 
Platinum resistance thermometry has always been looked upon as 
the best (if not the most practical) means of making sensitive lab- 
oratory temperature measurements. This view will likely soon 
change in the direction of quartz thermometry, which in the QT 
has been developed to such a fine state that there's a breakthrough 
in the offing-both a technological and a practical one. 

The new technology lies in the precise angle of cut of a quartz 
crystal wafer,which gives the QTa linearity of ?0.05% vs ?0.55% 
(-40 to +250?C) for platinum resistance devices. The new prac- 
ticality can be traced to H-P's electronics design capability, which 
has given the QT direct digital readout in degrees-no bridge bal- 
ancing, no conversion tables. Together they make for a very gifted 
instrument: the QT is ten times more linear and conservatively that 
many times more convenient to use than anything else available. 

The QT operates on the basis of the variation of the resonant 
frequency of its quartz crystal due to temperature change. The 
crystal wafer is mounted in a small probe and connected by cable 
to its oscillator circuit. When the probe is placed in a test environ- 
ment, oscillator frequency is compared to a reference frequency, the 
difference is automatically converted to temperature and read out 
on a 6-digit electronic converter to a reso- _rn,,c 
lution as high as 0.0001?C or F. Because 
the QT can be equipped with one or two probes, it can measure the 
temperature of either probe or the difference between the two. It 
can also double as a highly accurate 300 kHz electronic counter. 

In application, the Quartz Thermometer can be depended upon 
to improve determinations in just about every popular area of tem- 
perature analysis. This is apparent in the field of differential thermal 
analysis-qualitative characterization and quantitative identification 
of a material by measuring the temperature difference between its 

-! sample and an inert reference-where the superiority of the QT can 
again be laid to its superior linearity. Discussions on how to use 
the QT in calorimetry and molecular weight determinations can be 
found in Application Notes 78-2, 78-3. 
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Garden "For the first time in the history of the world, every 
human being is now subjected to contact with dan- 

Variety gerous chemicals, from the moment of conception 

Pesticides- until death. In the less than two decades of their 
use, synthetic pesticides have been so thoroughly 

distributed throughout the aninmate and inanimate world that they 
occur virtually everywhere." RACHEL CARSON-Silent Spring 

The determination of precisely how much contact human beings 
do have with synthetic pesticides is currently a very active scientific 
pursuit, and a bit more difficult than Miss Carson's statement might 
reveal. In fact, never before in the field of chemical analysis has it 
been necessary to detect such minute amounts of such unstable 
compounds, whose presence is so greatly clouded by the natural 
samples in which they exist. 

While the men engaged in pesticide detection are many and far 
flung, instrumentation for this sensitive work falls almost solely on 
the gas chromatograph. On this basis much research effort at Hewlett- 
Packard's F & M Scientific Division is directed 
at pesticide analysis with the aim of perfecting 
both instrumentation and technique. In regard 
to the former, it is interesting to note that 
although pesticide detection is still most often 
recorded in the nanogram range, an F & M gc 
-more than two years ago-separated a 
laboratory pesticide sample at the picogram 
level (xlO-12, or .000,000,000,001 gram). 

Most of this chemical detective work is being performed on the 
F & M Model 402 High-Efficiency Gas Chromatograph-an instru- 
ment perfected especially for this and other biochemical research. 
H-P's pesticide analysts prefer to use this instrument equipped with 
an electron capture type of detector. The latter employs a radio- 
active tritium source to produce electrons whose capture by the 
pesticide molecules is a direct measure of their presence. Recently, 
H-P chemist-designers have perfected a new electron capture de- 
tector that employs a radioactive Ni03 source that is more stable at 
higher temperatures, thereby holding out a promise of more search- 
ing pesticide detection than the older tritium type can accomplish. 

Sometimes the inherent difficulty of pesticide analysis is resolved 
by improvements in technique rather than hardware. A case in point 
is an H-P developed procedure that aids in the identification of 
elusive eluted pesticide peaks by running the same sample through 
two dissimilar gc columns. When the suspected pesticide has the 
correct retention time in both columns, identification becomes more 
positive; conversely its presence is ruled out if it doesn't have the 
correct retention time in either column. 

This work was first recorded in H-P laboratories using samples 
of a domestic and an imported marmalade. The first column indi- 
cated that the domestic sample was free of pesticides but that the 
imported one showed the presence of Endrin. Those partial to im- 
ported jams should feel free to eat them anyway since the presence 
of Endrin was ruled out on the second column. 

H-P chemists have developed similar techniques for the analysis 
of pesticide residues in many foodstuffs, and sample extraction 
techniques for the analysis of bovine and human milk. 

If you care to pursue this subject in depth, ask for Applications 
Lab Report 1003. Write Hewlett-Packard, 1501 Page Mill Road, 
Palo Alto, California 94304. 
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Ligand Exchange Chromatography: 
a better way of amino acid analysis 
from Perkin-Elmer. 

Separation to baseline of threonine 
and serine, tyrosine and phenylalanine 
is now possible with Ligand Exchange 
Chromatography. It's the new tech- 
nique* for rapid and extremely precise 
separation of simple and complex 
amino acid samples-and Perkin-Elmer 
alone has it. 

Ligand Exchange Chromatography 
separates amino acids as highly selec- 
tive zinc complexes. The interaction of 
the amino acids with zinc ions in the 
resin phase, and in the eluting buffers, 
is a more specific interaction than the 

random electrostatic interactions of Ion 
Exchange Chromatography. 

Ligand Exchange Chromatography 
plus dual or single column, Ion Ex- 
change Chromatography, and Prepara- 
tive Chromatography, are all available, 
at push-button control, in the Hitachi 
Perkin-Elmer KLA-3B Amino Acid Ana- 
lyzer- automatically. 

The KLA-3B will automatically per- 
form two complete accelerated anal- 
yses of either a protein hydrolyzate or 
physiological fluid sample, including 
column regeneration, without operator 

attention. Two hydrolyzate samples will 
be analyzed by this technique in four 
hours, and two physiological fluid sam- 
ples in 15 hours. 

For detailed technical information 
on the Hitachi Perkin-Elmer KLA-3B 
featuring Ligand Exchange Chromatog- 
raphy, write to: Instrument Division, 
Perkin-Elmer Corporation, 723 Main 
Avenue, Norwalk, Conn. 06852. 

*Patent applied for. 

PERKIN-ELMER 

Ohr 0.5 hr I hr 1.5 hr 2 hr 
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Send today for your copy of the 
new, 1968 Mallinckrodt Labora- 
tory Products Catalog. Contains 
hundreds of AR reagents (big- 
gest list ever), plus your most- 
wanted organic reagents; SilicAR 
and ChromAR products for 
chromatography; solvents for 
spectrophotometry, NMR work, 
and GLC including pesticide 
residue analysis; plastic labware 
packed with new ideas and a 
host of other items-more than 
1,000 products in the laboratory 
chemist's most complete book 
of tools. Fill out the coupon now. 

a X 

Send today for your copy of the 
new, 1968 Mallinckrodt Labora- 
tory Products Catalog. Contains 
hundreds of AR reagents (big- 
gest list ever), plus your most- 
wanted organic reagents; SilicAR 
and ChromAR products for 
chromatography; solvents for 
spectrophotometry, NMR work, 
and GLC including pesticide 
residue analysis; plastic labware 
packed with new ideas and a 
host of other items-more than 
1,000 products in the laboratory 
chemist's most complete book 
of tools. Fill out the coupon now. 

a X 

Mail coupon to: 
Lab Products ICD 

Mallinckrodt Chemical Works 
2nd and Mallinckrodt Streets 

St. Louis. Mo. 63160 
/. C0 > o 

m-1 tn g 
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Mail coupon to: 
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population growth. At most it provides 
individuals with easier means of deter- 

mining their family size. The commit- 
tee skirts this challenge by inferring that 
the goal, too, must be acceptable. It 
thus conceives of population policy as 
simply a service function, providing 
means that people approve to give 
them what they want. This idyllic no- 
tion bears no relation to the problem 
of population growth about which the 
committee is presumably exercised. 
That problem implies a conflict be- 
tween behavior and its consequences, 
and it is that conflict that population 
policy must resolve. 

For clear thinking about population 
policy, the question of effectiveness 
must be separated from that of accept- 
ability. Analysis of the effectiveness of 

policies (actual and potential) is the 
scientific part of the task. Its contribu- 
tion, independent of acceptability, is 
precisely that it allows minds to break 
out of the tyranny of what is and think 
effectively of what can be. Even if it 
were true (as is not the case) that no 

people wants zero population growth, 
it would still be important, for popula- 
tion policy, that the goal be discussed 
and debated, and that the measures 
necessary to reach it be fully analyzed. 

Given the difficulty of determining 
acceptance in advance, and the tend- 
ency to assume that absence is proof 
of disapproval, a preoccupation with ac- 
ceptability encourages proposals that 
are behind public opinion. (No one pre- 
dicted the popularity of sterilization in 
Puerto Rico or mass abortion in Japan.) 
It causes the range and power of po- 
tential policies to be underestimated, 
because they are dismissed rather than 
analyzed. It thus precludes the possibilty 
of moving an effective measure from 
the unacceptable to the acceptable col- 
umn. Reforms do not suddenly jump 
from being tabooed to being welcomed. 
They have to be advocated, exposed to 
view, debated, tried out, improved. 
Early advocates of contraception did 
not wait until contraception was "with- 
in the framework of existing values"; 
they had more courage than that, and 
more sense. "Existing values" are not 
the means for solving the problem; they 
are the problem itself. Since they give 
the motivation for sizable families, poli- 
cies that "operate within" them will 
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pamphlets, suggests again that the 
emphasis on family planning in current 
population policies provides an escape 
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levels 
.,requires extremely low 
dark currents coupled with 
maximum useful sensitivity. 
The EMI 6256, a 13.stage 
venetian blind 2" photomul- . 
tiplier tube has the essential 
characteristics that are nec- 
essary for low light level ap. 
plications. The unique 10mm 
cathode-DI geometry, togeth- 
er with the ultra-stable EMI 
venetian blind design, has re- 
sulted in its widely success- 
ful use in astronomy, biology 
and spectrophotometry. The EMI 6256B has 
a quartz window and the S-11 cathode (S-13) 
which has a peak quantum efficiency of 
17% at 4,200 A. The EMI type 6256S has 
5 to 10 times lower dark current than the 
6256B, and should be used when system per- 
formance is dark current limited. This type 
is also available for visible light applications 
as 9502B/9502S, or with 11 dynodes as 
6094B/6094S. Many other EMI photomulti- 
plier tubes are available for special applica- 
tions from stock in sizes from 1" to 12". 
EMI photomultiplier tubes are available 

through qualified engineering representa- 
tives located in major marketing areas 

throughout the United States. A request on 

your company letterhead will bring you the 
name of your nearest representative as well 
as a copy of our latest catalog. 
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from consideration of the painful social from consideration of the painful social from consideration of the painful social 
and economic changes necessary to 
achieve fertility control. The common 
but mystical notion that family plan- 
ning "provides its own dynamic" does 
nothing to lessen this impression. 

KINGSLEY DAVIS 

Department of Demography, 
University of California, Berkeley 94720 

How Many Smokes per Flight? 

I concur with Abelson's editorial (22 
Dec., p. 1527), in which he expressed 
concern over the effects of smoking on 
air pollution and the infringement of 
the rights of nonsmokers. As a frequent 
airline passenger, I have experienced 
the initial stages of acute asphyxia re- 
sulting from too many people smoking 
in a poorly ventilated aircraft. I wonder 
whether the automatic devices to pro- 
vide oxygen used in airplanes are sensi- 
tive to these environmental conditions 
as well as problems of altitude. 

It may be necessary to provide spe- 
cial smoking sections, or smoking flights 
similar to the railroads' use of smoking 
cars. Certainly if individuals are unable 
to regulate their own activities, it may 
one day be necessary for the industry 
or government to regulate the number 
of smokes per flight. 

JACK WERBOFF 

Jackson Laboratory, 
Bar Harbor, Maine 04609 

. . . The situation that most irks me, 
I think, is the airplane at meal time. 
Pressurized aircraft cabin ventilating 
systems are good. No matter how good 
they are, however, I have yet to expe- 
rience one that can stay ahead of the 
smokers. When I am finishing a good 
airline meal and enjoying it, I frequent- 
ly have to hold my breath for the last 
several bites because some nervous 
smoker close by has lighted a cigarette 
before finishing his or her meal, and 
spews smoke out into the restricted 
confines of the cabin. Ugh! . . . 

HENRY F. DOBYNS 

Department of Anthropology, 
University of Kentucky, Lexington 

. Would someone explain to me 
the validity of my government using my 
tax money to support tobacco farmers 
whose product is detrimental to my 
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NEW-LEITZ SM-D LUX LABORATORY MICROSCOPE 

Here's a laboratory microscope-with plusses that make a 
big difference. A rugged, dependable, basic instrument for 
handling routine microscopy workloads in the laboratory 
with ease and efficiency. Features usually found in higher 
priced microscopes improve performance and operating 
convenience, add versatility. 
Refinements include a larger, heavier base ? built-in, vari- 
able lighting with low-voltage, high-intensity lamp -easily 

replaceable, precentered GE bulb . built-in field diaphragm 
centerable condenser . dual coaxial coarse and fine adjust- 

830 

ment-never needs lubrication . spring-loaded protective 
mounts for high-power objectives ? standard or coaxial 
mechanical stage -control knobs positioned for convenient 
operation . 3600 rotatable, anti-reflection coated, inclined 
binocular tube . wide-field eyepieces. 
Need a willing "extra hand" in your laboratory? Don't 
overlook the Leitz SM-D LUX microscope. 6306 

E. LEITZ. INC. 468 PARK AVENUE SOUTH. NEW YORK, NY. Yt001 
D i s t o r s o f t h wo I d a - o u s p r o d u c t s o f 

Er 

n 

s t Le it z G. m. b . .. Wetzl a, German yyF- t eitz C.n-da Ltd. 

LEICA AND LEICINA CAMERAS ? LENSES P? IROJECTORS ' MICROSCOPES 
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the presentation and discussion of impor- 
tant issues related to the advancement of 
science, including the presentation of mi- 
nority or conflicting points of view, rather 
than by publishing only material on which 
a consensus has been reached. Accordingly, 
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SCIENCE SCIENCE 

The Use of Human Subjects 

The conflict between the individual's right of privacy and the require- 
ments of research involving human subjects was the theme of an 
address* at the recent AAAS meeting by Oscar M. Ruebhausen, a 
member of the New York Bar who has devoted special attention to the 
relations between science and law. He advised scientists to get busy 
and establish standards to govern the use of human subjects, and 
promised that if their standards are adequate they "will rank high in 
relevance for a court of law." But he also warned that if they "are not 
thought to measure up to the values of the community . . it is 
probable that the judges will, themselves, seek to devise the necessary 
standards to give effect to the community's values." 

A range of rights must be considered. The individual's right to control 
the use of his own property and to preserve his own physical integrity 
have long been recognized. More recently, the courts have been coming 
to recognize a right of privacy of personality. There is also a range 
of research activities-in medicine, biology, psychology, sociology, and 
perhaps also anthropology-that may be thought to invade privacy 
unless there be proper consent, for the right of privacy is really the 
right of an individual to decide how he will share his privacy or what 
intrusions or exposures he will permit. 

The several disciplines differ somewhat in their research requirements, 
but it would be dangerous for them to work alone in establishing stand- 
ards. The reason is partly that no firm boundary separates man's biologi- 
cal and psychological natures and partly that standards adopted by one 
discipline are likely to be applied by the law to other disciplines. 

Medicine has accumulated much wisdom in the use of private and 
confidential data concerning patients. If scientists are to develop satis- 
factory standards, they will take account of medical experience. If 
scientists fail to develop satisfactory standards, the judges will probably 
take too much account of it. If the judges find the scientists' standards 
unsatisfactory, they are likely to turn to medicine for their model, and 
that model is incomplete. 

A recent studyt of the attitudes of physicians toward their patients 
reconfirms the fact that the physician considers his overriding re- 
sponsibility to be the individual patients with whom he is working at 
the time. This is exactly what we wish of physicians. But when we are 
concerned with public health or the advancement of knowledge we 
want to be assured that experimental methods and controls are adequate. 

The relation of doctor to patient need not be challenged by biomedical 
or behavioral research, but the distinction between this relationship and 
the relationship of researcher to subject must not be confused. It will 
be difficult to maintain this distinction clearly, to satisfy research needs, 
and to assure society that the rights of privacy are fully protected. But 
if by default, because the job is difficult, the judges are left to decide 
matters on the basis of their traditions and the experience of medical 
practice, progress in sciepce and its applications to human welfare will 
be retarded.-DAEL WOLFLE 
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emitted beta particles is predominant. 
This localized effect is of value as a 
source of internal radiation in studies 
of mutagenesis, carcinogenesis, chromo- 
some aberrations, and cell kinetics. As 
a source of radiation, C14 is unsuitable 
because of its long half-life and the 
low specific activities currently avail- 
able. In tracer studies these very factors, 
however, give C14 some advantages over 
IH. The transmutation of P32 leading 
to single- and double-strand breaks in 
DNA may be useful in studying the or- 
ganization and repair of DNA and 
chromosomes. The influence of local- 
ized effects in proteins may be studied 
with S35 transmutation, and the role of 
protein inactivation in lethality and 
mutagenesis assessed. Finally, it was 
agreed that consideration should be giv- 
en to possible biological applications of 
transmutation by neutron activation and 
the Auger effect. 

With respect to protection recom- 
mendations, the members concluded 
that presently there is no justification 
to modify the recommendations on 
body burdens on the basis of the con- 
tributions of effects resulting from 
transmutation. 

The panel proceedings, including 
papers, discussions, and workshop sum- 
maries, will be published by the Inter- 
national Atomic Energy Agency. 

MURRAY SCHULMAN 

Unit of Radiation Biology, 
Division of Life Sciences, 
International Atomic Energy Agency, 
Vienna I, Austria 

JAMES E. CLEAVER 

Laboratory of Radiobiology, 
University of California Medical 
Center, San Francisco 
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4-6. Society of Toxicology, Washington, 
D.C. (C. S. Weil, Mellon Inst., 4400 Fifth 
Ave., Pittsburgh, Pa. 15213) 

4-6. Technology for Manned Planetary 
Missions, New Orleans, La. (Meetings 
Manager, 1290 Sixth Ave., New York) 

4-7. Neutron Cross Section and Tech- 
nology Conf., Washington, D.C. (D. T. 
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60606) 

10-14. Gas Turbine Conf., Washington, 
D.C. (A. B. Conlin, Jr., Meetings Man- 
ager, 345 E. 47 St., New York 10017) 

10-15. American Soc. of Photogram- 
metry/American Congr. on Surveying and 
Mapping, annual mtg., Washington, D.C. 
(W. B. Overstreet, 1819 Franwall Avenue, 
Silver Spring, Md. 20902) 

11-12. Phonocardiography, American 
College of Cardiology, Chicago, Ill. (W. D. 
Nelligan, 9650 Rockville Pike, Washing- 
ton, D.C. 20014) 

11-13. American College of Surgeons, 
sectional mtg. for Doctors and Nurses, 
Williamsburg, Va. (Communications De- 
partment, 55 E. Erie St., Chicago, Ill. 
60611) 

11-13. New Tools for Planning and Re. 
search Programming, Commercial Chem- 
ical Development Assoc., Inc. annual mtg., 
New York, N.Y. (R. L. Chilenskas, Man- 
ager of Commercial Development, M & T 
Chemicals Inc., New York, N.Y.) 

11-13. Wildlife Management Inst., 33rd 
natural resources conf., Houston, Tex. 
(Wildlife Management Inst., 709 Wire 
Building, Washington, D.C. 20005) 

11-14. Canaveral Council of Technical 
Societies, 5th space congr., Cocoa Beach, 
Fla. (E. P. Wynne, General Electric Co., 
Apollo Support Dept., P.O. Box 7011, 
Cape Canaveral, Fla. 32920) 

11-14. Western Metal and Tool Conf. 
and Exposition, Los Angeles, Calif. (J. A. 
Fellows, Director of Technical Program- 
ming, Metals Park, Ohio) 
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NO. 2500 MEMBRANE 
Customers tell us S&S No. 2500 Membranes are 
superior in clarity to the others they have tested, 
and their handling characteristics can only be 
termed as excellent. 
Pure cellulose acetate. May be rendered completely 
transparent by saturating with liquid of same re- 
fractive index, i.e. nD == 1.47. Results may be 
evaluated colorimetrically when separated frac- 
tions are cut from strip and dissolved in suitable 
solvent. Specimen volume requirement is minimal. 
Used for immunoelectrophoresis, bidimensional 
immunodiffusion, and regular electrophoresis. 
The S&S No. 2500 Membrane possesses superior 
separation abilities. Separation of individual bands 
is clear and distinct. Only a short time is required 
for electrophoresis and evaluation. Image is sharp. 
Used in conjunction with S&S electrophoresis 
components, S&S No. 2500 makes possible a new 
standard in evaluation of fractions as well as 
convenience. 

'---" SEND FOR FREE SAMPLE STRIPS.--m 
Carl Schleicher & Schuell Co. 
Keene, New Hampshire 
Send No. 2500 Membrane Samples. 
(1" x 63/" size supplied unless otherwise specified.) 
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Arddress Arddress 

11-15. Basic Inst. for Medical Record 
Personnel, Memphis, Tenn. (Miss M. C. 
Beard, RRL, Director, Institute Dept., 840 
North Lake Shore Drive, Chicago, Ill. 
60611) 

12-14. Fire Weather Conf., Salt Lake 
City, Utah. (K. C. Spengler, 45 Beacon St., 
Boston, Mass. 02108) 

13-15. Instrumentation for the Iron 
and Steel Industry, 18th natl. conf., Pitts- 
burgh, Pa. (T. Schuerger, U.S. Steel Corp., 
Research Lab., Monroeville, Pa. 15146) 

13-16. Optical Soc. of America, spring 
mtg., Washington, D.C. (M. W. Warga, 
Executive Secretary, 1155 16th St., NW, 
Washington, D.C. 20036) 

14-15. Forum on Geology of Industrial 
Minerals, 4th annual, Austin, Tex. (W. L. 
Fisher, Bureau of Economic Geology, 
Univ. of Texas, Austin 78712) 

14-15. Nz/jrohumoral Control of the 
Circulatory System, 7th natl. symp., Phil- 
adelphia, Pa. (F. R. Johnson, Heart Assoc. 
of Southeastern Pennsylvania, 318 S. 19 
St., Philadelphia 19103) 

14-16. Arizona Acad. of General Prac- 
tice, Tucson. (P. R. Boykin, Executive 
Secretary, P.O. Box 441, Scottsdale, Ariz. 
85252) 

14-16. Biomathematics and Computer 
Science in the Life Sciences, 6th annual, 
Houston, Tex. (Office of the Dean, Univ. 
of Texas Graduate School of Biomedical 
Sciences at Houston, Division of Continu- 
ing Education, P.O. Box 20367, Houston 
77025) 

14-20. Marquette Univ. Medical Alumni 
Assoc., clinical conf., Palm Springs, Calif. 
(R. H. Herzog, Executive Secretary, The 
Association, 561 N. 15 St., Milwaukee, 
Wis. 53233) 

15-16. State Mental Health Representa- 
tives, 14th annual, Chicago, Ill. (W. Wol- 
man, Dept. of Mental Health, 535 N. 
Dearborn St., Chicago 60610) 

18-20. Lubrication and Lubricant Rhe- 
ology, symp., Ann Arbor, Mich. (W. 0. 
Winer, Dept. of Mechanical Engineering, 
225 West Engineering Bldg., Univ. of 
Michigan, Ann Arbor 48104) 

18-20. American Acad. of Pediatrics, 
spring session, Atlanta, Ga. (G. E. Hughes, 
Secretary for Meetings, 1801 Hinman Ave., 
Evanston, Ill. 60204) 

18-20. Psychedelic Drugs, Hahnemann 
Medical College and Hospital meeting, 
Philadelphia, Pa. (B. L. Segal, Program 
Chairman, Hahnemann Medical College 
and Hospital, 230 N. Broad St., Philadel- 
phia 19102) 

18-20. Systems Analysis and Social 
Change Forum, Washington, D.C. (L. E. 
Root, American Inst. of Aeronautics and 
Astronautics, 1290 Sixth Ave., New York 
10019) 

18-21. American Physical Soc., Berke- 
ley, Calif. (W. Whaling, California Insti- 
tute of Technology, Pasadena 91109) 

18-21. American Radium Soc., annual 
mtg., Miami Beach, Fla. (J. L. Pool, Ex- 
ecutive Secretary, Memorial Hospital, 444 
E. 68 St., New York, N.Y.) 
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ley, Calif. (W. Whaling, California Insti- 
tute of Technology, Pasadena 91109) 

18-21. American Radium Soc., annual 
mtg., Miami Beach, Fla. (J. L. Pool, Ex- 
ecutive Secretary, Memorial Hospital, 444 
E. 68 St., New York, N.Y.) 

18-22. National Assoc. of Corrosion 
Engineers, 24th annual conf. and show, 
Cleveland, Ohio. (T. J. Hull, 980 M & M 
Building, Houston, Tex. 77002) 

19-20. Equipment Manuals Symp., 
Washington, D.C. (National Security In- 
dustrial Assoc., 1030 15th St., NW, Wash- 
ington, D.C. 20005) 

Cleveland, Ohio. (T. J. Hull, 980 M & M 
Building, Houston, Tex. 77002) 

19-20. Equipment Manuals Symp., 
Washington, D.C. (National Security In- 
dustrial Assoc., 1030 15th St., NW, Wash- 
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19-20. Ocean Sciences and Engineering 
of the Atlantic Shelf, natl. symp., Phila- 
delphia, Pa. (T. Evans, Conference Man- 
agement Organization, Inc., Sheraton Park 
Hotel, 2660 Connecticut Ave., NW, Wash- 
ington, D.C. 20008) 

19-21. American Railway Engineering 
Assoc., Chicago, 11. (E. W. Hodgins, Ex- 
ecutive Secretary, 59 E. Van Buren St., 
Chicago 60605) 

20. Suicidology, 1st natl. conf., Chicago, 
Ill. (E. S. Shneidman, Center for Studies 
of Suicide Prevention, National Inst. of 
Mental Health, 5454 Wisconsin Ave., 
Chevy Chase, Md. 20203) 

20-22. American Petroleum Inst., south- 
western district meeting, Tyler, Tex. 
(American Petroleum Inst., 1271 Avenue 
of the Americas, New York 10020) 

20-22. Institute of Management Sci- 
ences, Atlanta, Ga. (E. T. Alsaker, Lock- 
heed-Georgia Co., Dept. 88-la, Zone 283, 
Marietta, Ga. 30060) 

20-22. Progress in Operable Heart 
Disease, American College of Cardiology, 
New York, N.Y. (W. D. Nelligan, Execu- 
tive Director, 9650 Rockville Pike, Wash- 
ing,ton, D.C. 20014) 

20-23. American Orthopsychiatric As- 
soc., 45th annual, Chicago, Ill. (The As- 
sociation, 1790 Broadway, New York 
10019) 

21-22. Modulation Transfer Function, 
Boston, Mass. (Society of Photo-Optical 
Instrumentation Engineers, P.O. Box 288, 
Redondo Beach, Calif. 90277) 

21-23. Symp. on Microwave Power, 3rd 
symp., Boston, Mass. (C. Olsen, % Eimac, 
Division of Varian Assoc., 301 Industrial 
Way, San Carlos, Calif. 94070) 

21-24. Radiographic Diagnosis of Head 
and Neck, Miami Beach, Fla. (L. R. 
Kelley, Dept. of Radiology, Jackson Me- 
morial Hospital, Miami, Fla.) 

22-23. Montana Medical Assoc., Helena. 
(L. R. Hegland, The Association, P.O. 
Box 1692, Billings, Mont. 59103) 

22-23. Socio-Economics of Health Care, 
2nd natl. congr., Chicago, Ill. (H. W. Doan, 
Dept. of Health Care Services, American 
Medical Assoc., 535 N. Dearborn St., 
Chicago 60610) 

22-27. California Medical Assoc., San 
Francisco. (R. L. Thomas, 693 Sutter St., 
San Francisco 94102) 

23. New Jersey Post Graduate Anes- 
thesia Seminar, 9th annual, Cherry Hill. 
(P. A. Tucci, 22 The Fairway, Upper 
Montclair, N.J. 07043) 

23-24. Missouri Soc. of Anesthesiolo- 
gists, Kansas City. (G. W. N. Eggers, Jr., 
Univ. of Missouri Medical Center, Colum- 
bia 65201) 

23-25. Postdoctorate Seminar in Profes- 
sional Development, Philadelphia, Pa. 
(L. Hymes, Pennsylvania College of Po- 
diatry, Pine at Eighth, Philadelphia 19107) 

24-27. American Assoc. of Dental 
Schools, 45th annual session, San Fran- 
cisco, Calif. (D. E. Mattson, 211 E. Chi- 
cago Ave., Chicago, III. 60611) 
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24th annual congr., Denver, Colo. (E. 
Bauers, 2160 Rand Tower, Minneapolis, 
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Angino, State Geological Survey, Univ. of 
Kansas, Lawrence 66044) 

25-27. Electrocardiographic Interpreta- 
tion of Arrhythmias: A Physiological Ap- 
proach, American College of Cardiology, 
Indianapolis, Ind. (W. D. Nelligan, Exec- 
utive Director, 9650 Rockville Pike, 
Washington, D.C. 20014) 

25-27. Operations Research Symp., 2nd, 
Pittsburgh, Pa. (H. O. Teeple, TAPPI, 360 
Lexington Ave., New York 10017) 

25-27. Simulation and Support Conf., 
AIAA 2nd flight test, Los Angeles, Calif. 
(Meetings Manager, American Inst. of 
Aeronautics and Astronautics, 1290 Sixth 
Ave., New York 10019) 

25-28. National Plant Engineering and 
Maintenance Show and Conf., Philadel- 
phia, Pa. (K. E. Knowles, 245 Park Ave., 
New York 10017) 

25-28. Organic Solid State Chemistry 
Symp., Upton, N.Y. (G. Adler, Brook- 
haven National Lab., Upton, L.I., N.Y. 
11973) 

25-28. Southeastern Surgical Congr., 
Washington, D.C. (A. H. Letton, 340 
Boulevard NE, Atlanta, Ga. 30312) 

27. Oral Cancer Symp., 6th, Pough- 
keepsie, N.Y. (M. A. Engelman, One East 
Academy St., Wappingers Falls, N.Y. 
12590) 

27. Association for the Advancement of 
Psychoanalysis, New York, N.Y. (E. 
Schattner, Secretary, 147 E. 50 St., New 
York 10022) 

27-28. Railroad Conf., Chicago, Ill. 
(Institute of Electrical and Electronics 
Engineers, Inc., 345 E. 47 St., New York 
10017) 

27-29. Linear Free Energy Relation- 
ships, 2nd conf., Irvine, Calif. (J. E. Lef- 
fler, Dept. of Chemistry, Florida State 
Univ., Tallahassee 32306) 

28-29. American Assoc. of Petroleum 
Geologists, Pacific Section, Bakersfield, 
Calif. (E. W. Ellsworth, Convention Man- 
ager, 1444 South Boulder, Box 979, 
Tulsa, Okla. 74101) 

28-30. Etiology, Diagnosis, and Treat- 
ment of Thromboembolism, American 
College of Chest Physicians, Philadelphia, 
Pa. (H. L. Kruse, 112 E. Chestnut St., 
Chicago, Ill.) 

28-30. American Fertility Soc., San 
Francisco, Calif. (H. H. Thomas, 944 S. 
18 St., Birmingham, Ala. 35205) 

28-31. Missouri State Medical Assoc., 
Kansas City. (R. McIntyre, The Associa- 
tion, 515 E. High St., Jefferson City, Mo. 
65101) 

29. Symbiosis, symp., Fullerton, Calif. 
(L. A. Stevens, Div. of Life Sciences, 
Fullerton Junior College, 321 Chapman 
Avenue, Fullterton 92634) 

29-2. National Science Teachers Assoc., 
natl. conv., Washington, D.C. (R. H. 
Carleton, NSTA, 1201 16th St., NW, 
Washington, D.C. 20036) 

29-30. Rural Health, 21st natl., Seattle, 
Wash. (B. L. Bible, 535 N. Dearborn St., 
Chicago, Ill. 60610) 

29-31. American Nuclear Soc., student 
conf., Tucson, Ariz. (K. D. Kearns, Dept. 
of Nuclear Engineering, Univ. of Arizona, 
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Bausch & Lomb put the ZOOM in stereo. We were the 
first to offer you the advantage of zoom optics in a 

i stereomicroscope. Bausch & Lomb gives you the plus 
value of Proven Reliability in its StereoZoom Micro- 
scopes. More users have bought StereoZoom, and re- 
quired less need for service, than any other make. For 
ten years Bausch & Lomb has improved StereoZoom to 
assure you top performance and reliability. Only Bausch 
& Lomb StereoZoom gives you the flattest fields, the 

greatest depth-of-field, the locked-in focus throughout the zoom range, 
the highest eyepoint eyepieces, the quick, eye level, accurate reading 
of magnification on the zoom control knob. Quality standards proved 
by 10 years in the field are available to you only in Bausch & Lomb 
StereoZoom. Write for Catalog 31-15, Bausch & Lomb, 85602 Bausch 
Street, Rochester, New York 14602. 
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With new designs like the Nalgene? Unitary Wash Bottle. And new 
materials like our graduates and beakers of transparent TPX*. And 
with a complete line. 

That's probably why more labs specify Nalgene Labware than 
all other brands of plastic labware combined. See your lab supply 
dealer. Ask for our 1968 Catalog or write Dept. 2714, Nalgene 
Labware Division, Rochester, N. Y. 14602. 
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*TPX is a trademark of Imperial Chemical 
Industries Limited for their brand 
of methylpentene polymer. 

*TPX is a trademark of Imperial Chemical 
Industries Limited for their brand 
of methylpentene polymer. 
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29-31. American Psychosomatic Soc., 
Inc., Boston, Mass. (H. Weiner, Secretary- 
Treasurer, 265 Nassau Road, Roosevelt, 
N.Y. 11575) 

29-31. American Soc. of Group Psycho. 
therapy and Psychodrama, New York, 
N.Y. (H. B. Weiner, 1323 Avenue N, 
Brooklyn, N.Y. 11230) 

29-31. Americlan Soc. of Internal Med- 
icine, Boston, Mass. (E. E. Daleske, 3410 
Geary Blvd., San Francisco, Calif. 94118) 

29-31. Arizona Chest Disease Symp., 
Tucson. (L. D. Hudson, P.O. Box 6067, 
Tucson 85716) 

30-3. American Soc. of Abdominal Sur. 
geons, Chicago, Ill. (B. F. Alfano, 675 
Main St., Melrose, Mass. 02176) 

30-3. Technical Assoc. of Pulp and 
Paper Industry, 5th water conf., Portland, 
Ore. (The Association, 360 Lexington Ave., 
New York 10017) 

31-3. American Mosquito Control 
Assoc., New Orleans, La. (G. Carmichael, 
New Orleans Mosquito Control, 6601 
Lakeshore Dr., New Orleans 70126) 

31-3. Erosion as Related to Air and 
Water Pollution, Las Vegas, Nev. (R. B. 
Reams, Desert Research Inst., Univ. of 
Nevada, Reno 89507) 

31-4. American Assoc. of Cereal Chem- 
ists, 53rd annual, and American Oil Chem- 
ists Soc., 58th annual, joint mtg., Wash- 
ington, D.C. (R. J. Tarleton, 1955 Uni- 
versity Ave., St. Paul, Minn. 55104) 

31-4. Materials Engineering and Sci- 
ences, conf. and exposition, Philadelphia, 
Pa. (C. S. Grove, Jr., 5110 Brockway 
Lane, Fayetteville, N.Y. 13066) 

31-5. American Chemical Soc., 155th 
spring natl. mtg., San Francisco, Calif. 
(A. T. Winstead, 1155 16th St., NW, 
Washington, D.C. 20036) 

31-7. North American Clinical Derma- 
tologic Soc., New Orleans, La. (E. F. 
Finnerty, The Society, 510 Commonwealth 
Ave., Boston, Mass. 02115) 

International and Foreign Meetings 

March 

1-7. International Acad. of Pathology, 
57th annual, Chicago, Ill. (F. K. Mostofi, 
Armed Forces Institute of Pathology, 
Washington, D.C. 20305) 

2-16. International Soc. of Sugar Cane 
Technologists, 13th congr., Taipei, China. 
(H. S. Wu, Taiwan Sugar Corp., P.O. Box 
35, Taipei) 

3-6. Electrical Industry Show, 9th intern., 
New York, N.Y. (R. Pomerance, Intern. 
Electrical Shows, Inc., 331 Madison Ave., 
New York 10:017) 

4-6. Agricultural Sciences and the World 
Food Supply Symp., Wageningen, Nether- 
lands. (International Agricultural Centre, 
P.O. Box 88, Wageningen) 

5-7. European Symp. on the Applica- 
tion of Automatic Computation in Chemi- 
cal Engineering, Munich, Germany. (De- 
chema, Postfach 7746, 6 Frankfurt am 
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5-7. Materials for Engineering Conf. 
and Exhibition, Melton Mowbray, Great 
Britain. (Production Engineering Research 
Assoc. of Great Britain, G. E. Clark, 
Exhibition Organiser, Melton Mowbray, 
Leics) 
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