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The filM Amino Acid Analyzer 

runs samples as small as 0.1 nmole 
This new Beckman Amino Acid Analyzer offers the 
important advantages of microcolumn operation- 
rapid, high sensitivity analyses, less sample volume, 
and 1/10 the reagent consumption of conventional 
systems. 

With its microbore (2.8 mm) columns, the 
Model 121M can analyze samples as small as 0.1 
nanomole per component. That's 20 times the sensi- 
tivity of our Model 121 Analyzer which uses conven- 
tional bore (9.0 mm) columns. Model 121M sample 
volume can be as little as 20 l, an important plus 
when only a limited amount of sample is available. 
And, a typical hydrolyzate run takes only 90 minutes 
at conventional column pressures. 

The fully automatic Model 121M will analyze up 
to 72 samples without operator attention. You can get 
computed results, too-in concentration, percent 
concentration, molar ratio, and 440/570 nm ratio-by 
adding the new Beckman System AA Computing 
Integrator. 

Let us send you full information on the 121M. 
Write Spinco Division, Beckman Instruments, Inc., 

1117 California Avenue, Palo Alto, Calif. 94304. 

...in as little as 
90 minutes 

INSTRUMENTS, INC. 
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Specimen Rat renal corpuscle (normal). SQOOX magnilication 16KV accelerating voltage Courtesy 
Dr Ruth Bulger Frances Siegel and Bob P ndergrass Dept ot Pathology U ot Maryland 

Things are growing brighter all the time. 
Take this SEM micrograph, for instance, produced with an electron beam 1000 times 
brighter than any possible from conventional thermionic sources. 
We're talking about Field Emission. What does its brighter beam mean to you? Plenty. 
It means laster scanning. Greater depth of focus. Improved contrast. Dynamic TV 
viewing and micrography. Observation of coated and uncoated specimens. Less 
specimen damage, charging and contamination. 
And best of all - the highest definition micrographs ever. 4200 lines. With resolutions 
from to 30g. Challenge us. And we'll respond with the crispest SEM micrographs 
you've ever seen, on any specimen! 
We began innovating in 1971 by introducing the world's first commercial field emission 
SEM. And we're continuing our tradition of innovation today. Worldwide. 
Our low-voltage lets you look at thermally sensitive specimens with resolution down to 
200,& at 1 Ky. For special tasks, such as electron beam writing, we'll let you write finer 
lines faster. Or we can assist you in analyzing sub-micron particles with our fully 
compatible energy-dispersive X-ray systems. And our newest accessories include an 
image storage device and stereomicroscope attachment. 
For brighter ideas in microscopy, write for our new brochure. 
Coates & Welter. 777 N. Pastoria Ave., Sunnyvale, CA 94086, U.S.A. 
Outside the continental United States, contact: U.K.; GAO - Slough. France; 151 - Paris. Eastern Europa: 

C. Reichert - Vienna. W. Germany; Pabiach - Munich. Italy; Pabiach - Milan. Far East; Coates & Welter - Australia. 
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MEASUREMENT7OMPUTATION: changing things for the better 

6 __ __ __ 
w --4------- _____ 

Find out how to keep machines qualitative picture of the machine's dynamic 
from breaking. characteristics (one of these is shown). 

From this three dimensional isometric plot of 

Good Model T mechanics were among the first signal level vs frequency vs rpm, you can spot 
practitioners of signature analysis. They knew structural resonances and order-related prob- 
the normal sounds and vibrations of the car-its lems at various machine speeds. 
signature-and were able to detect slight devia- Want to take a detailed quantitative look at a 
tions just by listening to it. Through experience resonance problem? Push another button and the 
and intuition, they could often relate these system will produce a spectrum analysis (signal 
changes to a broken gear tooth, a scored drive level vs frequency) at the troublesome speed, 
shaft, a worn bearing-and repair the problem without retesting-because the original data is 
before it put the car out of commission. always available for further processing. If you 

This kind of intuitive signature analysis has suspect an order-related problem with one of 
all but passed from the scene as our machines the machine components, another pushbutton 
have become more and more complex. In recent will get you an order-trucking plot (track any 
years, however, the computer has rehabilitated specified component and record its vibration as 
this powerful diagnostic tool for design analysis, a function of speed). From this frequency-domain 
production testing, and preventive maintenance analysis, you can easily see the contribution of 
of all kinds of rotating machinery from lawn- the suspected component to overall machine 
mowers to jumbo jets. noise or vibration. 

With the introduction of the new HP Signature Three other frequency-domain analyses are 
Analysis System, the technique has in fact be- available at the touch of a button: order ratio an- 
come more revealing, more accurate, and easier alysis, a convenient way to compare order-related 
to use than ever before. component noise or vibration at different 

Here's how it works. Using appropriate trans- machine speeds; composite power spectrum, 
ducers, the system measures the complex pat- from which you can easily pinpoint the machine 
tern of vibrations or noise produced by the speeds that generate the most noise or vibration 
machine under test as it operates through its in a particular band of frequencies; and time spec- 
range of speeds, and faithfully records the test tral map, a three-dimensional plot that clearly 
data on a magnetic disc. shows all time-related noise and vibration. 

Although these raw time-domain measure- The HP system consists of a minicomputer- 
ments yield little useful information about the based 5451B Fourier Analyzer plus an option 
machine, the HP system can extract from them a package of hardware and a complete set of dedi- 
complete set of six frequency-domain analyses- cated application software. Fourier Analyzer 
the machine's signature. prices start at $45,500*; the Signature Analysis 

Push a button on the system console, for ex- Option Package costs $10,750*. Total system 
ample, and get an rpm spectral map, an overall price depends on other options and peripherals. 



Automatic data acquisition: outputs and converts them to temperature); it 
controls all system instruments and scanner, a calculator-based solution. without any form of operator intervention; it 

We know the many virtues of computer-based performs off-line calculations (e.g., statistical 
measurement and test systems. We should: or trend analysis of results); it logs, prints, or 
we're a leading manufacturer and user of them. displays the results. 

also know that many scientists and engineers And it's easy to use. Programming is done on We an HP 9820, 982 lA, or 983 GA Calculator, in a 
with low-volume requirements still spend a great natural algebraic or HP BASIC language; and the 
deal of time doing the job manually, because calculator's error detection and flexible editing 
their particular application doesn't economically features make it easy to debug and modify your 
justify a computer system. 

For this reason, we are pleased to introduce programs as you write them. To make it easier 
our new calculator-based Model 3050A Data still, the calculator automatically takes care of 
Acquisition System. The 3050A provides the the details of controlling the instruments and 
benefits of an automatic system while meeting scanner, through a plug-in Read-Only-Memory 
the important criteria for low-volume applica- and a control program provided with the system. 
tions in laboratories as well as on the production is Of the calculator-based systems available, ours 
line, at a commensurate price. uniquely flexible, thanks to the new HP inter- 

The basic system costs only $13,875* for five face system which allows a number of instru- ments to communicate with each other and with channels and can be expanded to 100 channels the calculator under calculator control. With 
for a total cost of $19,oso*. this new interface system, you can connect in- 

It does the complete job, completely auto struments in the system to meet your individual 
matically. It acquires data from a variety of 
physical sensors (pH meter, thermocouple, pres- requfrements. And when you've finished the 
sure transducer-any sensor with ac or dc volt or task, you can re-configure the system for a dif- ferent task, or return the instrument and the cal- ohm output) at up to four readings per second; it culator to normal bench use. (The HP interface 
does real-time calculations to convert the raw system is described in the October 1972 Hewlett- 
data into meaningful scientific units (e.g., it 
linearizes and compensates thermocouple emf ackard Journal, available on request.) 

The 3050A System works so well that we're 
using it in an environment monitoring and con- 

- trol system at one of our manufacturing plants. 
It monitors the pH of the plant effluent holding 
tank, and sounds an alarm if the pH gets dan- 
gerously high. The system also monitors and 
logs temperature and humidity in critical areas 

ithin the plant; the conductivity and flow 
 rate of deionizer water; boiler pressures; and 

plant electrical load. 
Perhaps this versatile system can go to work for 

your data acquisition requirements, too. 

For more information on these products write 
to us. Hewlett-Packard, 1507 Page Mill Road, 
Palo Alto, California 94304. 

DomesIic USA prices only. 00432 

.0.* / * Mail to: Hewlett-Packard, 1501 Page Miii Road, Palo Alto, CA 94304 
* Please send me informalion on: 

* ( ) HP 5451B Fourier Analyzer 
HP 3050A Data Acquisition System 

* Name Tille__________________ HE PACKARD Company________________ 

Address_______________________________________________ 

Sales and service from 172 offices in 65 countries ** Cily Stale Zip 
Palo Alto Calitorsia 94304.0 



THE NEW RC-5 
CENTRIFUGE 

JUST RAISED YOUR 
STANDARD. 

The Du Pont/Sorvall RC-5 
refrigerated superspeed Centrifuge 15 the new 
standard of the laboratory. '' 2 

For years, the RC.-2B held that a 

position. But the new RC-5 has changed that. 
The RC-5 has electronic controlled 

circuitry for smoother speed control and less 
downtime. New electronic sensing for closer, 
more reliable temperature control. New 
safety door interlock-won't open when rotor 
is spinning. Yet the new RC-5 is in the same - 

price range as the RC-2B. 
You already have a good rotor 

inventory for the new RC-5, if you own an 
RC-2B. They all fit. That means there's a 
larger number and greater variety of rotors, 
tubes and adapters for the RC-5 than for any 
other superspeed. 

You have a ready backlog of 
reference for your new RC-5, because more 
published experiments have been performed 
on the RC-2 or the RC-2B than on any other 
superspeed centrifuge. And they all apply to 
the RC-5. 

The RC-5. Raise your standard. flflkl 

Send for our new RC-5 brochure to OIJ 1-'UIU-' Instruments 

Du Pont Instruments, Sorvall Operations,   RVXLL 
Room 23700F, Newtown, CT 06470. 
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LSC for less than 
5 per lOmi 

ECONOFLUORTM is a ready-to-use scintillator with solvent 
characteristics similar to toluene but with less odor and a 

flash point higher than any toluene-based premix. Compatible 
with most organics and priced at less than 5 per lOml. 

Order ECONOFLUOR Pre-Mixed Scintillation Solution: NEF-941 
$19/i x 4 liters $6714 x 4 liters. 

, New England Nuclear 
575 Albany Street, Boston, Mass. 02118 
Customer Service: (617) 482-9595 

canada; NEN canada Ltd., Dorval, Quebec, H9P-1 B3, Tel; (514) 634971,Telex; 05-821808 
Europe; NEN chemicals GmbH, D6072 Drejeichenhain, Siemensstrasse 1, W. Germany. Tel; Langen (06103)85035 



Adjusting Terminators and 

Windows Between Batches? 

Multijle Quench Curves? 

Changing Background Corrections? 

Basic Calculations For RIA And Fractions? 
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casefor 
Concentrated Buffers 
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For your amino acid analysis have 3 They save space because they take We II be happy to supply our proven 
you considered concentrated buffers up only 1/5 the space required for methods on request. For more infor- 
in the sodium and lithium concentrate diluted buffers. mation about Hamilton Concentrated 
forms. There are four good reasons for 4. They resist mold and contamination Buffers, write to Hamilton Company, 
doing so: in their sealed bottles. Post Office Box 17500, Reno, 

they're Nevada 89510. 1. They save time, because Hamilton concentrated buffers are 
ready for use in minutes. No long hours useful for more than 20 proven 
of preparing and testing a batch. chromatographic separations, such as *ERUW EEUW E 
2. They save money because there is no the one below - which was separated Circle Na. 252 on Readers' Service Card 

waste of reagents; no bad buffers; no with only two buffers in 200 minutes. 
loss of analysis. 
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Get sharper uncertainty in the estimates of AP, knowledge. Second, I discussed empiri- 

zones faster while the increased cost of production cal results of other investigators; I 
can usually be passed on to the con- undertook no new analysis. The points 
su mei. summarized by Steinhart and Steinhart 

2) An investment which is justified are, however, worth considering. The 
at current sales levels would not be consequences of high export demand 
justified if sales fall, since it would in- and high energy prices will he in many 
crease the fixed cost of the industry, respects similar to the effects of chemi- 

- 3) The high cost of capital discour- cal regulation, namely, higher net in- 
ages energy-saving investment, since it come in farming, more acreage, less 

e e raises both K and the minimum ac- chemicals, and a retardation or reversal 
ceptable value of r. of emigration from agricultural areas. 

Initial investments are often more And, the competitive position of the 
. effective than alternatives in conserving family farm is improving vis4t-vis the 

energy, yet, initially the uncertainties corporate farm (2). 
are greatest and hence additional in- DUANE CHAPMAN 

VVith vestments less likely. 
Department of Agricultural Economics, 

As Berg points out, small companies Cornell University, 
I UJ5 

new are least able to make energy-saving Ithaca, New York 14850 
constant power investments. Not only is capital harder References 

and more expensive for them to oh-  ovver sti I/' tam, but they run a higher risk than I. D. Chapman, Eni'iron"ienr (St. Loui.t) iS (No. 2), 12 (1973). 
the larg:r corporations which have an 2. B. F. Stanton, Cornell Agriciihtirol Eco,tornics 

established market. The paradox is that Stoft Paper No. 74-8 (Oept. of Agricultural 
onomics, Cornell Univ.. ithaca, N.Y., 1974). 

If you're tired of fractured gels, those companies for whom price com- 
distorted or diffused zones, and con- petition makes investments which save The distinction between "coastal" 
stantly adjusting your present elec- energy advisable (and hence price cuts and 'distant" fishing in Steinhart and 
trophoresis power supply, consider possible) are the least likely to be able Steinhart's article should be clarified, 
the new ISCO Model 492. You can to make the investments. Large cor- as the reader may be left with the im- 
select pulseless, constant power to porations, such as automobile, steel, pression that coastal fisheries are more 
1 50 watts, as well as constant volt- and so forth, are much more able to susceptible to overfishing than distant 
age to 1 000 volts or constant current set prices where they receive the high- fisheries. 
to 1 SOma, all with uncommonly pre- est return and hence have the least The overwhelming preponderance of 
cise regulation and metering. In incentive to make energy-saving invest- catches in the world's fisheries is made 
constant power operation, current menis in coastal waters. For example, the 
and load resistance changes are de- G. TuoMAs National Marine Fisheries Service esti- 
tected and the voltage is auto- Dernrtnient of Electrical Sciences, mates that some 77 percent of the 1973 
matically adjusted to maintain the Suite University of New York, U.S. catch was taken within 12 miles 
desired power. Stan Brook 11790 of U.S. shores. Distant fishing is rarely 

Constant power is particularly use- References conducted in mid-ocean, as the term 
ful for electrofocusing and high per- for example, R. G. 0. Allen, Macru- might imply. It is most often distant 

in the sense that it is conducted off 
forma nce dl sconti n uou s buffer Eco,to,,tic' Titeory (Macmillan, London, 1968'. 
techniques. In a system where the 2. ATtn York Tjt,tci, 24 Janttary 1974. . t someone else's shores. For example, 
resistance is continually changing, the more than 300 Soviet vessels fish- 
only a constant power source can ma off the United States in February 
automatically provide maximum were, from their point of view, engaged 
voltage and migration speed without Energy and Food in distant flshing from our point of 
the danger of overheating the gel or view, a good percentage of them were 
other electrophoretic medium. I would like to correct two errors in engaged in coastal fishing. 

Let a Model 492 do the knob twist- the article by John S. Steinhart and Distant fishing frequently exploits 
ing for you. Send for the current Carol E. Steinhart (19 Apr., p. 307) stocks which have been underexploited 
white and blue ISCO catalog de- on energy and food. They write, "A by the contiguous country. It is energy- 
scribing the Model 492 and other dramatic suggestion, to abandon chemi- intensive for the obvious reason that it 
equipment for electrophoresis and cal farming altogether, has been made takes a lot of fuel to move the fleet a 
liquid chromatography. by Chapman. His analysis shows.long distance to the fishing grounds and 

First, in the article they cite (1), I to move the catch back home. But 
discussed the economic consequences distant fisheries are more prone to 
of regulating or prohibiting various overfishing than traditional coastal 
agriculture chemicals. I did not suggest fisheries. 
abandoning "chemical farming alto- ROBERT W. SCHONING 

iso gether." Their error, however, is un- National Marine Fisheries Service, 
derstandable, since my original title was National Oceanic and Atmospheric 

BOX 5341 LINCOLN, NEBRASKA 68505 replaced by the inaccurate title "An Administration, Department of 
PHONE (402) 464-0231 TELEX 48-6453 end to chemical farming?" without my Commerce, Washington, D.C. 20235 
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Get sharper uncertainty in the estimates of AP, knowledge. Second, I discussed empiri- 

zones faster while the increased cost of production cal results of other investigators; I 
can usually be passed on to the con- undertook no new analysis. The points 
su mei. summarized by Steinhart and Steinhart 

2) An investment which is justified are, however, worth considering. The 
at current sales levels would not be consequences of high export demand 
justified if sales fall, since it would in- and high energy prices will he in many 
crease the fixed cost of the industry, respects similar to the effects of chemi- 

- 3) The high cost of capital discour- cal regulation, namely, higher net in- 
ages energy-saving investment, since it come in farming, more acreage, less 

e e raises both K and the minimum ac- chemicals, and a retardation or reversal 
ceptable value of r. of emigration from agricultural areas. 

Initial investments are often more And, the competitive position of the 
. effective than alternatives in conserving family farm is improving vis4t-vis the 

energy, yet, initially the uncertainties corporate farm (2). 
are greatest and hence additional in- DUANE CHAPMAN 

VVith vestments less likely. 
Department of Agricultural Economics, 

As Berg points out, small companies Cornell University, 
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new are least able to make energy-saving Ithaca, New York 14850 
constant power investments. Not only is capital harder References 

and more expensive for them to oh-  ovver sti I/' tam, but they run a higher risk than I. D. Chapman, Eni'iron"ienr (St. Loui.t) iS (No. 2), 12 (1973). 
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established market. The paradox is that Stoft Paper No. 74-8 (Oept. of Agricultural 
onomics, Cornell Univ.. ithaca, N.Y., 1974). 

If you're tired of fractured gels, those companies for whom price com- 
distorted or diffused zones, and con- petition makes investments which save The distinction between "coastal" 
stantly adjusting your present elec- energy advisable (and hence price cuts and 'distant" fishing in Steinhart and 
trophoresis power supply, consider possible) are the least likely to be able Steinhart's article should be clarified, 
the new ISCO Model 492. You can to make the investments. Large cor- as the reader may be left with the im- 
select pulseless, constant power to porations, such as automobile, steel, pression that coastal fisheries are more 
1 50 watts, as well as constant volt- and so forth, are much more able to susceptible to overfishing than distant 
age to 1 000 volts or constant current set prices where they receive the high- fisheries. 
to 1 SOma, all with uncommonly pre- est return and hence have the least The overwhelming preponderance of 
cise regulation and metering. In incentive to make energy-saving invest- catches in the world's fisheries is made 
constant power operation, current menis in coastal waters. For example, the 
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We regret any erroneous implica- owned and operated by the Japan The 
tion that Chapman was advocating the Metals and Chemicals Company; a 10- 
abandoning of chemical farming. megawatt plant has recently been 

The point raised by Schoning is an installed there by Mitsubishi Mining Di IJLL 
important one. Even the proposed "dis- Company. * 
tant" fishing for Antarctic krill is still While "dry (superheated) steam" 
occupied coast). Sometimes such fish- Robson notes, the work under way to you ii 
coastal fishing (although off an un- field operation is relatively simple, as 
ing is in underexploited areas-as the demonstrate binary cycle systems is ever - 

Antarctic case would be-but, all too thought by several major companies to 
frequently, fishing distant shores is the offer a more economical and efficient 
first step in overexploitation and leads conversion process (3). b u y 
to political difficulties (as in Iceland), The dry steam produced at The 
economic difficulties, and overfishing Geysers is not only the result of en- 
(as in Peru). countering a vapor dominated reservoir. 

JOHN S. STEINHART Superheating may also be a function 
CAROL E. STEINHART of the thermodynamic process occur- 

Marine Studies Center, ring in the well bore and the pipeline 
University of Wisconsin, system. 
Madison 53706 One of the major obstacles to geo -_ 

thermal development in the United ' , - " 

States is the fact that the federal tax ' ' 

laws do not refer to "geothermal re- - " ' - 

Geothermal Resources: sources" or provide any explicit tax 
Prospects for Development treatment for exploration and drilling 

expenses. 
May I offer a footnote to Geoffrey Congress is aware of this oversight, 

R. Robson's fine review "Geothermal but the current political situation re- 
electricity production" (19 Apr., p. garding the tax treatment of oil and 
371). gas companies has apparently pre- 

On 12 July 1973, Pacific Energy vented any consideration of the plight 
Corporation (the geothermal operat- of the geothermal developer at this -  .( 
ing arm of Hughes Aircraft Coin- time. Until geothermal exploration / . 

pany) entered into an agreement with costs can be confidently treated as cur- 
Pacific Gas and Electric Company rent business deductions, it is unlikely With a 
(PG & E) under which it agreed to that the rate of geothermal exploration .;' service policy 
sell PG & E its established geothermal will increase dramatically, to back it. 
steam reserves (149 hectares) and to Some 100 companies, partnerships, 
develop additional reserves (1304 hec- and individuals have applied for fed- 
tares), and PG & E agreed to buy all the eral geothermal leases (about 3.2 mil- The MLA Precision Pipette is the only 
steam produced in that area, located lion hectares) since 1 January 1974, automatic pipette with a lifetime guar- 
within The Geysers geothermal field in when the Federal Leasing Program be- antee.* 
Sonoma County, California. An initial gan. It is hoped that the federal gov- The Precision Pipette has a lifetime 
55-megawatt power plant will be in- eminent will change the focus of its guarantee because it is made better. Precision tooled in corrosion resistant stalled by PG & E by 1977; additional political attention and enact remedial metals, individually hand calibrated to 
power plants will be installed as addi- legislation that will encourage the de- exacting tolerances. 
tional geothermal reserves are estab- velopment of these lands. MLA Pipettes are more durable. But all 
lished. PG & E is presently paying geo- DONALD F. x. FINN pipettes can stop functioning, MLA in- 
thermal steam suppliers 3.73 mills per Geothermal Energy Institute, cluded. If this happens, return it and 
kilowatt-hour for steam supply and Suite 426, 680 Beach Street, we'll repair it or replace it, and mail it back within 24 hours. effluent disposal services. The Pacific San Francisco, California 94109 MLA Pipettes are available from selected 
Energy Corporation also holds addi- 
tional leases within The Geysers (about References Laboratory Supply Houses. 
6000 hectares) that are uncommitted 1. E. Barbier and M. Fanelli, Overview of Ceo- The Pipetting Decision. . . . is worth thermal Exploration and Development in the your time. Use the Reader Service Num- 
and has applied for federal geothermal World (Istituto Internazionale per le Ricerche ber to send for our Pipette Information 
leases in Oregon, Washington, Idaho, Geothermica, Pisa, Italy, 1973), p. 3. Pack. 
and Utah. 2. PG & E Environmental Data Statement for Geysers Unit 15 (Pacific Gas and Electric co., ominal charge for postage and handling. 

and Fanelli (1) report that  San Francisco, 1974). Barbier D. H. cortex, B. Halt, A. I. L. Hutchinson, A 
the installed capacity at Larderello- Energy Sourc. J. 1, 1 (1974); a contrary opinion 

is held that "theoretically a refrigerant can Travalle in Italy is 405.6 megawatts. promise more [electrical] output than does Laboratory 
The installed capacity at The Geysers water in the single flash process . . . [ ut it 
will be 516 gigawatts by November appears that double flash can about match any- A utoma4 thing that refrigerants can hope to attain and LIOfl, iflC. 
1974 (2). The 20-megawatt geothermal is eminently more practical" [B. Wood in Geothermal Energy, N. c. H. Armstead, Ed. 520 Nuber Ave., Mt. Vernon, N.Y. 10550 power plant at Matsukawa, Japan, is (Unesco, Paris, 1973), p. 121]. 914/664-0366 
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Bond paper texture * Abrasion-resistant * Crumple- 

* resistant (for the record that didn't look relevant) 
Substantially lower in cost than conventional wax-coated 

heat-sensitive paper 
NEW! HIGH FREQUENCY PEN RESPONSE UP TO 90 Hz 
NEW! INTEGRATED CIRCUIT ELECTRONICS 

2'. 5- and 8-channel Polygraphs 
5-channel Projector Polygraph 
1- and 2-channel portable recorders 

 50 mm deflection galvanometer channels 
lcM-5H Pressure, force, direct coupled potentials, respiration, ECG, FEG, EMG, etc. 

310 or 200 mm: full chart width servo channels 
Dye dilution curves, GSR, 02, pH, C02, temperature, 
respiration, etc. 
Biscriptual Polygraphs can also be converted for ink pen recording 

Call or write for literature I!JLi 
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AMERICAN ASSOCIATION FOR Hemispheric Cooperation in Science 
THE ADVANCEMENT OF SCIENCE 

A new mechanism for facilitating enhanced cooperation among scien- Science serves its readers as a forum for the 
presentation and discussion of important issues tists of the Western Hemisphere was created on 10 July 1974 at a meet- 
related to the advancement of science, including ing in Recife, Brazil, attended by scientists from Argentina, 'Brazil, 
the presentation of minority or conflicting point 
of view, rather than by publishing only materia Colombia, Mexico, the United States, and Venezuela.* A Coordinating 
on which a consensus has been reached. Accord- Committee of the Associations for the Advancement of Science in the 
ingly, all articles published in Science-including 
editorials, news and comment, and book reviews- Americas was formed whose purposes are (i) to unite the American 
are signed and reflect the individual views of the 
authors and not official points of view adopted by scientific community, to serve the development of the nations and the 
the AAAS or the institutions with which the authors well-being of their peoples; (ii) to promote, in a cooperative manner, the 
are affiliated. use of science for the benefit of the people of the hemisphere; (iii) to 

Editorial Board stimulate the formation of associations for the advancement of science in 
1974 

ALFRED BROWN FRANK W. PUTNAM those countries of the hemisphere which do not have such an association. 
JAMEs F. CROW MAXINE F. SINGER Impetus for the formation of the Coordinating Committee was pro- 
SEYMOUR S. KETY GORDON WOLMAN vided by the success of the international meeting held in Mexico City on 
FRANK Psass 

9 20 June to 4 July 1973. Organized around the theme "Science and Man 
HERBERT S. GUTOW5KY DONALD LIND5LEY in the Americas," the gathering brought together some of the leading 
N. Bsuca HANNAY RUTH PATRICK scientists of the Americas. The agenda covered many of the areas in 
DONALD KENNEDY RAYMOND H. THOMPSON which science and technology interact with societal problems common to 
DANIEL E. KOSHLAND, JR. 

the countries of this hemisphere. In a speech at the meeting, Dr. Glenn 
Editorial Staff T. Seaborg, then chairman of the Board of Directors of AAAS, pro- 

Editor: PHILIP H. AaaLsoN 

Business Manager: HANS NUSsBAuM posed the creation of an Association of Associations for the Advance- 
Managing Editor: ROBERT .  ment of Scence. A series of exploratory discussions followed at Mexico 
Assistant Editors: ELLEN E. MUHY, JOHN E. City, and later in Bogota and San Francisco. These revealed a common 

RINGLE desire to move toward implementing Dr. Seaborg's proposal by improv- 
Assistant to the Editors: PATRICIA RowE ing communication among this hemisphere's scientists. Accordingly 
News and Comment: JOHN WALSH, LUTHER J. another international meeting with a repeat of the theme "Science and 

CARTER, DEBORAH SHAPLEY, ROBERT GILLETtE, NICHo- Man in the Americas" is likely to occur in 1977. There was also talk of 
LAS WADE, CONSTANCE HOLDEN, BARBARA J. CULLITON 
SCHERRAINE MACK smaller gatherings devoted to single topics such as energy. 

Research News: ALLEN L. HAMMOND, WILLIAM Considerable enthusiasm greeted a proposal to establish a journal 
D. METs, THOMAS H. MAUGH II, JEAN L. MARX 
ARTHUR L. ROBINSON, GINA BAss KOLATA ' tentatively titled Science for Development. This would be similar in 

Book Reviews: KATHERINE LIVINGSTON, ANN O'BRIEN many respects to Science but without research reports. It would contain a substantial proportion of articles devoted to major problems of Latin 
Cover Editor: GRAYCE FINGER 

America, for example, tropical agriculture, natural products, arid lands, 
Editorial Assistants: MARGARET ALLEN, ISABELLA 

BOULDIN, ELEANORE BUTZ, MARY DORFMAN, SYLVIA population, and technology transfer and deal with science related to such 
EBERHART, JUDITH GIVELBER, CORRINE HARRIS, NANCY problems. The journal would be trilingual-English, Portuguese, and 
HARTNAGEL, OLIVER HEATWOLE, CHRISTINE KARLIK, Spanish. Articles would have abstracts in all three languages. There 
MARGARET LLOYD, ERIC POGGENPOHL, JEAN ROCKWOOD 
LEAH RYAN, LOIS SCHMrrr, RICHARD SEMIKLOSE, would be coeditors for each of the languages, and the journal would 
YA LI SWIGART. ELEANOR WARNER 
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.Grandfather's anticipated life span at birth was 391 years, Junior's 
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century. 
One of the most significant weapons in the ongoing battle 
against disease is photomicrography, the art of taking photo 

graphs through the microscope. Photomicrographs of cells 
often provide medical researchers with greater detail 
and resolution than does observation with the naked eye. 
Nikon is recognized the world over as a great name in. 

photography. In photomicrography, Nikon claims many 
firsts; such as automatic time lapse cinemicrography, 

.e array of photogVaphiZ accessories available to fl. 
- microscopist from Nikon is unequalled in quality and 

'2v2'-' variety. ' 

a en better medical photomicrog I' aphs are taken, 
a Nikon camera and a Nikon microscope will be 

.invo.lved.Thereisnofinercombination. 
Whenever circumstances demand hi .graphs-.-Nik&n is ihv6l'd.. resolution' photomicro .kori instrument Group, Shrenreic.h Photo-Optical Industries; Inc.. 

...3Stewart Ave., Garden City, New York 1 1530 Tel' (516.) 24852OO. 
Extending man , a - , in medieine. 
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Chromatography z 

Media 
- A wide variety of ligands are offered 

in "ready-to-use condition", just 
wash with 2-3 volumes of water 
and proceed with your experiment. 
Nucleotide Ligands: AMP (3 types), 
3', 5'.ccli AMP, ADP, ATP, GTP, UTP 

Coenzyme Ligands: NAD (2 types), 
NADP, coenzyme A (2 types), cysteamine 

*. 

Incubators provide Polynucleotide Ligands: Poly I, Poly U, * ** Double Strand Poly I * Poly c, Oligo (dT) 

Supports: Agarose and cellulose 

0.5"C or better control. 
This means they can be utilized as freezers (-73"C to -. 
0"C); ovens (1000 C to 177"C) as well as incubators (0"C to - 

100 "C). They also offer a humidity range from 20% - - 
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X-Y recorders 

that work! 

2  00(R FREE Trial Supply c 

(To Research Laboratories only) 

Just fill out and mail coupon. Let us prove What we say. All 
Esterline Angus X-Y recorders do the job reliably-and Holtzman Rats are air-shipped in close Weight and 
they are available with the right combinations of fea- age groups. Safe arrival and satisfactory quality guaran- 
tures to suit most lab or process applications. Sensi- teed. Extra rats included. 
tivities from 10 microvolts per inch. 

Our dependable X-Y recorders accurately, quickly, * Mail to: Holtzman Company, Dept. T 
and simply record one variable against another-or I P.O. Box4068 I Madison, Wisconsin 53711 
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30-2. Radiation and the Lymphatic Sys- October 3-9. Pediatrics, 14th intern. congr., Bue- 
tem, 14th Hanford Biology Symp., U.S. nos Aires, Argentina. (C. Gianantonio, ICP, 
Atomic Energy Commission and Battelle 1-3. American Nuclear Soc., Los Ala- Casilla de Correo 3177, Buenos Aires) 
Memorial Inst., Richland, Wash. (I. A. mos, N.M. (D. R. Smith, LASL, P.O. Box 4-5. American Soc. of Ophthalmologic 
Harrison, Biology Dept., Battelle, Pacific 1663, Los Alamos 87544) and Otolaryngologic Allergy, Dallas Texas 
Northwest Labs., Richland 99352) 2-5. American Medical Writers' Assoc., (H. M. Mann, 1600 University Ave.. 

30-3. International Symp. on Informa- Los Angeles, Calif. (L. Sablack, AMWA, Grand Forks, N.D. 58201) 
tion Systems: Connection and Compatibil- 9650 Rockville Pike, Bethesda, Md. 20014) 4-11. American Soc. of Clinical Patholo- 
ity, Intern. Atomic Energy Agency, Varna, 3-5. Southeastern Cancer Research gists, Washington, D.C. (M. Damron, 
Bulgaria. (G. Seiler, Div. of External Rela- Assoc., Atlanta, Ga. (W. E. Criss, Dept. of Manager of Convention Services, 2100 W. 
lions, IAEA, P.O. Box 590, Karntner Ring Obstetrics-Gynecology, Univ. of Florida Harrison St., Chicago, Ill. 60612) 
II, A-101 1 Vienna, Austria) Medical School, Gainesville 32601) 6-8. Latin American Soc. of Hepatology. 

30-4. American Meteorological Soc., 3-5. American Ceramic Soc., Refrac- 14th congr., Caracas, Venezuela. (P. J. 
Atlanta, Ga. (AMS, 46 Beacon St., Boston, tories Div., Bedford, Pa. (F. P. Reid, ACS, Grases, Apdo Postal 50794, Caracas) 
Mass. 02108) 65 Ceramic Dr., Columbus, Ohio 43214) 6-10. American Acad. of Ophthalmology 

30-5. International Astronautical Congr., 3-5. Central Assoc. of Obstetricians and and Otolaryngology, Dallas, Tex. (C. M. 
25th, Intern. Astronautical Federation, Gynecologists, New Orleans, La. (M. Kos, 15 Second St., SW, Rochester, Mion. 
Amsterdam, Netherlands. (IAF, 250 Rue Lurie, 6650 Northwest Hwy., Chicago, 111. 55901) 
Saint-Jacques, 75005 Paris, France) 6063 1) 6-10. Sigma Xi, Fontana, Wis. (T. T. 

Holme, 345 Whitney Ave., New Haven, 
Conn. 06510) 6-10. American Institute of Ultrasound 
in Medicine, 19th annual, Seattle, Wash. (ALUM, 333 W. Kinnear Place, Seattle 

98119) 
6-10. Water Pollution Control Federa- 

tlon, Denver, Cob. (WPCF, 3900 Wis- 
consin Ave., NW, Washington, D.C. 20016) 

6-11. International Soc. of Planetarium 
.2 4225f.ii'; Educators, Atlanta, Ga. (R. C. Tate, Har- 

ii per Planetarium, 3300 Collier Dr., NW. 
 4# Atlanta 30331) 

7-9. Dermatopathology Symp., New 
York Univ. School of Medicine, New 
York. (Office of the Recorder, New 
York Univ. Post-Graduate Medical Sch., 
550 First Ave., New York 10016) 

7-9. Electronics and Aerospace Systems 
Conf., Aerospace and Electronics Systems, 
Inst. of Electrical and Electronics Engi- 
neers, and the Washington Section of the 
IEEE, Washington, D.C. (L. R. Kitty, 
Suite 700, 1629 K St., NW, Washington. 

.... 4.yy2sy42y D.C. 20006) 
2/ll 7-9. International Conf. on Geothermal 

Energy for Industrial, Agricultural and 
sss:icir . ': Commercial-Residential Uses, Oregon Inst. 

of Technology, Klamath Falls. (W. Wil- 

* hams, Geothermal Conf., P.O. Box 1901. 
Klamath Falls 97601) 

7-9. Canadian Spectroscopy Symp., 21st., 
Spectroscopy Soc. of Canada, Ottawa, Ont. 

2 (1. L. Dalton, Dept. of Energy, Mines and 
 Re sources, Mines Branch, 555 Booth St., 

'- Ottawa KiA OGl) 
7-10. Clay Minerals Soc., 23rd mtg.. 

2 2 .. Cleveland, Ohio. (I. Hower, Dept. 
You can now 9E0W Up t&ii4 InIr afl srt cultures in  ology, Case Western Reserve Univ., Cleve- 

mIxed culture metabolIc of the land 44106) single SYstem Tha pdUQt$ 7-1]. Accuracy in Trace Analysis: Sam- 
cells lfl each chain.bar are free to OOIfliTILIfllcate Qfl a inolecu.phing, Sample Handling, and Analysis, 7th 
lar level with the cells in the other chambers to influence.symp., Inst. for Materials Research, Natl. 
growth and metabolism Yet, each Individual culture remains Bureau of Standards, Gaithersburg, Md. 
homogeneous for meaningful analysis. The Ecologen is a (P. D. LaFleur, B108 Reactor Bldg., NBS, 

mulUp Washington, D.C. 20234) 
le diffusion chain er which simulates the naturalenvi 7-li. Materials Research Symp., 7th. 

.ronment by perm.tting interaction of metabolic products. To NatI. Bureau of Standards, Gaithersburg. 
regulate cultural interaction, the E.cologen canb.e.equipped.Md. (P. D. LeFleur, B108 Reactor Bldg., 

for pH, dissolved oxygen, temperature and NBS, Washington, D.C. 20234) with controls a91- 7-11. American Dietetic Assoc., Phila- 
tation. It is ideal for studies of soils, water, oral cavities, delphia, Pa., (R. M. Crum, ADA, 620 N. 
and digestive tracts, and can be used to isolate different Michigan Ave., Chicago, Ill. 60611) 

metabolites in a cell-free chamber. 7-11. International Working Conf. 011 
Stored-Product Entomology, Savannah, Ga. 

ASK FOR BULLETIN E40S/874 (Organizers, Working Conf. on Stored- 
Product Entomology, do Stored-Product 
Inst. Research and Development Lab., 

NEW BRUNSWICK SCIENTIFIC CO., INC. U.S. Dept. of Agriculture, P.O. Box 5125. 
1130 Somerset Street. New Brunswick, N.J. 08903 * 201/846-4600 Savannah 31403) 

With NBS, Advanced Technology Is a Way of Life. 8-11. American Vacuum Soc., 21st conf., 
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-760C 

Ultra-Cold. 
C 

"2 Ultra-Colder. 

a. ' Both from Kelvinator Commer. 
cial. Upright drops to -760C. 
Ultra-cold. Chest model dips 
to -960C. Ultra-colder. Up- 
right's six French doors open 
individually. And you can 
label each door to know what's 
inside. Easy labeling for what's i< -" 2 

under the chest's stainless steel I "- 2 

sliding lids, too. Want more? 
Automatic alarm systems? 2" 
portholes for recorders? The 
Kelvinator Commercial name? K 

You got them. Don't be caught 
HelIma the largest assortment of highest in the cold without ultra-cold. 

Contact J. E. Hirssig at Kelvinator 
precision glass and quartz cells Commercial, the company that knows 
Standard Flow through Constant temperature how to give you 12 cubic feet of the best cold you ever had. 
Anaerobic Special Designs 
Also available ULTRAVIOLET LIGHT SOURCES UprightUCJO5 (-760C/-1050F) ChestUC-520 (-850C/-120F) 
Deuterium Lamps Mercury Vapor Lamps Chest UC-540 (-960C/-1400F) 
Hollow Cathode Lamps- Power Supplies 

Write for literature IiC elvi z  
Box 544 

C Jamaica, New York 11424 One of the White Consolidated Industries . M Phone (212) 544.9534 IN Borough Hall Station 621 Quay Street * Manitowoc. Wisc. 54220 * (414) 682-0156 
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Practical new professional microscope for 

tomorrow's practitioners--SWIFT Model MiODi 
This SWIFT research quality micro- 
scope was meticulously designed 
to meet all requirements of medi- 
cal, dental, and other advanced 
biological science areas. Optics 
are of particularly high caliber. 
Binocular head is rotatable 3600. 
Stage is raised and lowered uni- 
formly on precision ball bearings 
with no lateral movement. Pa- 
tented clutch mechanism operates 
automatically to prevent damage 
to finely balanced gear train. 
Coarse focusing lock can be pre- 
set to prevent slide breakage. 
Fine focus control operates con- 
tinuously throughout the entire 
range of magnification. 
Even with its many built-in pre- 
ventives for excessive wear and 
tear, and its extraordinary re- 
search features, the M1001 is sur- 
prisingly moderate in price. Write 
today for literature, price list with 
variable options in components, 
and name of nearest dealer for 
demonstration. 

SWIFT INSTRUMENTS, INC. 
ST Technical Instrument Division 

P.O. BOX 562, SAN JOSE, CA 95106 * 408/293.2380 SWIFT AGENCIES are located throughout the U S 
(MAIN OFFICE: Boston, MA) and in most foreign countries. 
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Anaheim, Calif. (J. H. Singleton, Westing- 13-17. Electrochemical Soc., 146th an- 
house Research Labs., Churchill Boro nual, New York, N.Y. (V. H. Branneky, 

ThB Beulah Rd., Pittsburgh, Pa. 15235) P.O. Box 2071, Princeton, N.J. 08540) 8-13. Society for Clinical and Experi- 13-17. American Soc. for Information 
mental Hypnosis, Montreal, P.Q., Canada. Science, Atlanta, Ga. (J. I. Smith, ASIS, 
(M. Kenn, SCEH, Suite IP, 205 West 1155 16th St., NW, Washington, D.C. 
End Ave., New York 10023) 20036) 

9-10. Conference on Display Devices 13-18. Pacific Dermatologic Assoc., Las 
and Systems, Electron Devices Group of Vegas, Nev. (F. Beardsley, 180 Mark 

KaNE viny the Inst. of Electrical and Electronics En- Twain Ave., Reno, Nev. 89502) 
P o lrn gineers, Soc. for Information Display, and 13-19. World Congr. of Gastroenterol- Advisory Group on Electron Devices, New ogy, 5th, Mexico, D.F., Mexico. (WCG, 

N.Y. (T. Henion, Palisades Inst., Av. Veracruz 93, Mexico 11, D.F.) Varick St., New York 10014) 14-17. American Chemical Soc., 106th 

American Ceramic Soc., Glass Rubber Div. mtg., Philadelphia, Pa. (H. 
. V Div., Bedford, Pa. (F. P. Reid, ACS, 65 W. Day, DuPont Co., 140 Federal St., 

Ceramic Dr., Columbus, Ohio 43214) Boston, Mass. 02110) 
9-11. International Symp. on Electronic 14-17. American Acad. of Family 

Structure of the Actinides, Argonne Na- Physicians, Los Angeles, Calif. (R. Tus- 
tional Lab., Argonne, Ill. (F. Y. Fradin, ken, 1740 W. 92 St., Kansas City, Mo. 
Materials Science Div., Argonne Nati. 64114) 

If it can be  'gc Lab., Argonne 64039) 14-17. Association of American Med- 
done, we 9-11. International Congr. on Obesity, ical Colleges, 85th annual, Chicago, Ill. 

London, England. (K. Sollyl, 22 Montagu (AAMC, Suite 200, 1 Dupont Circle, NW, canprobably 
St., London WIH 2BR) Washington, D.C. 10036) do it. 9-11. American Assoc. of Textile Chem- 14-17. Association of Official Analytical 
ists and Colorists, New Orleans, La. (W. Chemists, 88th annual, Washington, D.C. 
R. Martin, Jr., P.O. Box 12215, Research (L. G. Ensminger, AOAC, Box 540, Ben- 
Triangle Park, NC. 27709) jamin Franklin Sta., Washington, D.C. 

10-11. Geodesy/Solid-Earth and Ocean 20044) 
Physics Research, 8th conf., American 14-18. American Ornithologists' Union, 

Polytron Geophysical Union, Defense Mapping Norman, Okla. (G. E. Watson, Div. of 
homogen- Agency, NatI. Aeronautics and Space Ad- Birds, Museum of Natural History, Smith- 

ministratIon, NatI. Oceansc and Atmo- sonian Inst., Washington, D.C. 20560) 
..unl.i.k.e 2 spheric Administration, Ohio State Univ., 14-18. Conference on the Precipitation 
any mixer. you've ever used. It. U.S. Geological Survey, Columbus, Ohio. Scavenging of Atmospheric Aerosols and (AGU, 1707 L St., NW, Washington, D.C. Gases, U.S. Atomic Energy Commission, 
works on a unique principle- .. iooi Clrunpain, Ill. (R. C. Semonin, Atmo- 

kinetic plus ultrasonic energy. 10-11. Midwest Quality Control Conf., spheric Sciences Section, Illinois State 

And it often succeeds where 29th, Automotive, Electronics, Inspection, Water Survey, Box 232, Urbana 61801) and Aircraft and Missile Divs. of the 14-19. Association of Engineering Geol- 
other instruments fail. American Soc. for Quality Control, In- ogists, Denver, Cob. (W. P. Rogers, AEG, omogenization by sound dianapolis, Ind. (D. L. Cheak, Code 410, Box 15124, Denver 80215) 

Naval Avionics Facility, 21st and Arling- 14-19. Psychology Soc., Paris, France. 
waves means that tissuesare ton Ave., Indianapolis 46218) (P. C. Haber, 100 Beekman St., New 

broken down quickly.to sub- 10-12. Southern Soc. of Anatomists, York 10038) 

cellular level without destruc- Morgantown, W.Va. (D. S. Jones, West 15. Oak Ridge Associated Universities, 
tion of enzyme activity. You'd Virginia Univ. Medical Center, Morgan- Oak Ridge, Tenn. (W. G. Pollard, ORAU. town 26506) P.O. Box 117, Oak Ridge 37830) be hard-pressed to do that 10-12. Western Industrial Medical As- 15-17. Conference on the Atmosphere 

with other kinds of..m ixers. 50C., Los Angeles, Calif. (H. I. Martin, of Venus, Goddard Inst. for Space Studies, 
WIMA, 354 21st St., Oakl'tnd, Calif. New York, N.Y. (I. E. Hansen, 2880 In the applications field, 94612) Broadway, New York 10025) 

the Polytro.ha.s proved so ef- 10-13. International Spore Conf., 6th, /5-17. Biological Safety Conf., 17th, 
fective in md ucing physical. American Soc. for Microbiology, East Research Triangle Park, NC. (L. A. Lansing, Mich. (R. N. Costilow, Kellogg Taylor, Becton, Dickinson and Co. Re- 
and chemical change that it Center for Continuing Education, Mich- search Center, P.O. Box 12016, Research 

has alrea.dy revolutionized man State Univ., East Lansing 48824) Triangle Park 27709) 
many proc.ed.ures. Whether it 11-14. National Assoc. of Biology 15-17. Human Factors Soc., Huntsville, Teachers, New York, N.Y. (J. P. Lightncr, Ala. (M. G. Knowles, HFS, P.O. Box 
be for dispersing, homogew NABT, 1420 N St., NW, Washington, 1369, Santa Monica, Calif. 90406) 
izing, emulsifying or disrupt- D.C. 20005) (5-18. American Chemical Soc., 10th 

ing, a. Polytrori is available in... 12. Pisleontological Research Institution, western regional mtg., San Francisco, Ithaca, N.Y. (K. V. W. Palmer, PRI, 1259 Calif. (P. C. Condit, Patent Dept., Chev- 
the size t6'rneet your specific Trumnsburg Rd., Ithaca 14850) ron Research Co., 576 Standard Ave., 
requirements 12-16. American Soc. of Anesthesiolo- Richmond, Calif. 94802) 

Contact us if you have any gists, Washington, D.C. (I. W. Andes, 515 15-18. Society for Experimental Stress Busse Hwy., Park Ridge, Ill. 60068) Analysis, New Haven, Conn. (B. F. Rossi, 
questions. Both literature and 12-16. American Soc. of Oral Surgeons, SESA, 21 Bridge Sq., Westport, Cona. 

a demonstration are available 56th annual, Las Vegas, Nev. (ASOS 06880) 

on request. Committee on Scientific Sessions, Suite 15-18. Optical Soc. of America, Hous- 930, 211 F. Chicago Ave., Chicago, Ill, ton, Tex. (J. W. Quinn, OSA, 2100 Penn- 
Brinkmann Instruments, InC. 60611) sylvania Ave., NW, Washington, D.C. 
cantiague Road 13-17. Corrosion Problems in Energy 20037) 
Weatbury, L. l. N.Y. 115913 Conversion and Generation Symp., Elec- 15-19. American Assoc. of Stratigraphic 
Brinkmann Instruments trochemical Soc., New York, N.Y. (C. S. Palynologists, 7th annual mtg., Calgary, 
(canada), Ltd. Tedmon, Jr., Room 3A48, Bldg. K-i, Alberta, Canada. (L. V. Hills, Dept. of 
SO Galaxy Boulevard, ResearTh and Development Center, Gen- Geology, Univ. of Calgary, Calgary, T2N 
Rexdale (Toronto), Ontario. eral Electric Co., P.O. Box 8, Schenectady, 0Z7) 

N.Y. 12301) 16-18. Biological Resources of the 
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