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'\42 Beckman Airfuge2  
Ultracentrifuge- 

it sediments sma. /2 

samples ma hurry. . 
The Beckman air-driven miniature ultracentrifuge is .. 

one of the most useful developments in centrifugation ' ' 

in years: it is the ideal answer to the previously dif- 
ficult problem of how to run small sample volumes at 
high forces. .4.22.2. 

Essentially, the Airfuge can pellet any material that . 

can be sedimented in any ultracentrifuge. But the ' . ?4/2. 9 
Airfuge does it in a fraction of the time. In 2' 
for example, the Airfuge effectivel Se.p.ars.22.'     422 22 422 

proteins in human serum. Leukemia viruses a ' " N44'2''22 22' 224?4/' ' ' 

leted in 45 minutes. Most biological particles  .2"2<2 222>. 

sedimented in the Airfuge in less than an hou 222222'22.22' 

The Airfuge is efficient because sedi- 2.22/4?4. 

menting particles do not have far to travel to 2.2.222/22.24.22/499. .2244 22 

reach the wall or bottom of the small tube ' /2/2  22 '.2 2242\.2 22' /2224 ......,. .222'4. 

Furthermore, since there are no.tu.e c.aps . 

to attach, samples can be spin- 
ning at 100,000 rpm at forces to  
160,000 g within one minute ,/2'2222. 

of the time they are brought t .2 22" 22" '2' '22 222 

the lab bench. 
when you have small vol- ,/222,/2 

umes of sample to centrifuge 
rapidly, remember: there is a 222222 

ultracentrifuge that's the right size  
for them - the Airfuge. For a de- ' 

scription of the Airfuge and a list of its 
applications, write for DS-4761502 to 
Spinco Division, Beckman Instruments, 
Inc., 1117 California Ave., Palo Alto, 
CA 94304. 

2' 222" 22 

 4494//4?9 /422/44/ 

22' 42222222/2222//4.222.2'222.9422.>.W  . 2' 422/'>. 
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The fixed-angle rotor holds 6 tubes of The stator pad has vertical jets to levi- Operation is quite simple. A single 
175 l each-total rotor volume ap- tate the rotor. Driving jets take the knob adjusts air pressure  control 
proximately I ml. Three different rotor to full speed in 30 seconds. rotor speed. The only other control is .the.imer. 
tube materials are available 

B... E ..K.M AN 
Circle No 169 on.eaders' Service Card. 



If you're a professional using photography to We might recommend a Kodak Royalprint 
document your work, we may be able to save you processor, model 417. It delivers fully fixed and 
time, effort, and money. washed 8 x 10 prints, dry to dry, in less than I 

We can show you how to speed up your minute. No mixing bf chemicals. Takes up only 
processing time, free valuable technicians for 10 square feet of space, and uses only ? gallon 
more important duties, and improve the cost ef- of water per minute when operating. Or we 
fectiveness of your photographic operation. could suggest a stabilization-type processor 
Maybe. such as the Kodak Ektamatic processor, model 

A lot depends on how you presently process 214-K, to improve your output. Or we might tell 
your prints. Who processes them. And the num- you the processing you're using now does the 
ber of prints you make. Give us these facts on the job effectively. 
questionnaire below, and we'll tell you if we All it takes for this honest, custom analysis 
can help. is a few minutes of your time and a 13e stamp. 

A questionnaire 
for laboratorU supervisors 
who haveWt time to answer 
questions, but want to save 
time and moneu.. 

Please check the boxes that apply to your laboratory printing operation. 

1. Our average number of enlarged prints made per week (in- 4. Of the following, which three factors are most important in 
eluding test prints, remakes, etc) is: your photo processing operation? 
O less than 1 00 0 1 00-200 Lii 200-500 0 more than 500 0 convenience (no-mix chemicals, easy maintenance) 

El saving time (fast turnaround, no sorting or collating) 
2. Most of our black-and-white prints are processed by: El cost reduction (silver recovery option to cut chemical costs) 
O conventional tray-in-sink method El increased productivity (more prints in less time) 
O stabilization processing El optimum print stability (file prints with no further treatment) 
O mechanized processing El efficiency (more effective use of skilled personnel) 

3. Those primarily responsible for processing prints are: 
Name _______________________________________________________ 

El researchers 
O skilled technician Address _________________________________________________ 
O darkroom or lab assistant 
El central photolab staff 

City 
State Zip 

Please mail to Department 761-A, Eastman Kodak Company, Rochester, N.Y. 14650. Thanks. 
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Fate and Effects of Petroleum Hydrocarbons in Marine Ecosystems and 
Organisms, P. A. Meyers; Books Received and Book Order Service.1028 

REPORTS Carbon Monoxide on Jupiter and Implications for Atmospheric Convection: 
R.G.PrinnandS.S.Barshay.1031 

Minimum Size of Mammalian Homeotherons: Role of the Thermal Environment: 
C.R.Tracy.1034 

Implications of Solar Evolution for the Earth's Early Atmosphere: 
M. J. Newman and R. T. Rood.1035 

High Pressures on Small Areas: A. L. RuoffandJ. Wana gel.1037 

Immunofluorescence Localization of Proteins of High Molecular Weight Along 
Intracellular Microtubules: P. Sherline and K. Schiavone.1038 

Construction of Chimeric Phages and Plasmids Containing the Origin of 
Replication of Bacteriophage Lambda: D. D. Moore et al.1041 

Genetic Structure of the Replication Origin of Bacteriophage Lambda: 
M. E. Furth et at.1046 

Physical Structure of the Replication Origin of Bacteriophage Lambda: 
K. Denniston-Thompson et al.1051 

Expression in Escherichia coli of a Chemically Synthesized Gene for the Hormone 
Somatostatin: K. Itakura etal.1056 

Cytidine 3',5'-Monophosphate (Cyclic CMP) Formation in Mammalian Tissues: 
S. Y.CechandL.J.Ignarro.1063 

Hunger in Humans Induced by 2-Deoxy-D-Glucose: Glucoprivic Control of Taste 
Preference and Food Intake: D. A. Thompson andR. G. Campbell.1065 

Hepatitis B "e" Antigen: An Apparent Association with Lactate Dehydrogenase 
Isozyme-5: G. N. Vyas etal.1068 

Group-Specific Component: Evidence for Two Subtypes of the Ge1 Gene: 
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lKE ORMACK HAUNGEY STARR..... WIWA T. G LDEN WILLIAM 0. OARY .... spended material (scanning electron 
mlcrograph) collected by filtration of EDE.R KMO T LER 'HEN NII4G YANG T easurer Exe uti Officer : large volumes of Pacific surface waters 

EO 0 Y ANDGEO ..Y.. 8IOLOGICAL$CIENC 0N, 1600E). variety iward R. ould' ' ' tiiiar  ).... ANTHROPOLO ,Y/4H).  . . , Particles are a of Raymond H. Thompson anon 55 ue . Jnec.KaItenba h Philleo Nash croscopic marine plants (mostly cue- 
EDIGAL.$GI. .EO.).NDUSTRIALScIENOEPI ., ithophores and some diatoms) and WEe I..... nP. Mahlstede . , Joseph.H Engel mals. The most abundant coccohths, cherd . J h J LawrenceApple ' Ro L. Stern ,. ,, , 

FATi$T CS A OSPHERI AND HY.ROSPHERIC GENERAL (X) ' o 4 micrometers in diameter with hnWP.SC1ENCES(W) Mary Louise Itobbine s, belong to the species Emiliania raGtase e G Fleagle . Joseph.F, Goatee.leyi. Hard skeletal parts of biogenie 
Stanley A Ghangrn, Jr., 

tides fall from surface to deep wa- s. At all depths, they dominate the 
pended phases and their dissolution 
attrition, in course of settling, has 

slot erthew"or  0 ectenOt , totaclIitaie coopereti n among them, loin.r ye the.eff tiveness otacience nIh.lmportant effect on the chemistry of ,o human fare, a .t increase plibli priderstariding sad apprecieti ri of the imports eandpmniise of water (field of view: about 45 x 50 stethodsofbeienoe inhuman  gress rometers). See page 997. [V. G. h, Physical Research Laboratory, 
.2''.medabad,India] 
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Time Series Analysis . Regression Analysis Business Analysis 

With our 

new friendly computer, 
solving . problems won't seem 

like work anymore. 

Introducing System 45. Formally, order ordinary differential equations ory, add performance 
it's called the HP System 45 Desk- You can easily handle most of the plug-in your choice of peripherals, 

Gorriputer, and hard di top but you'll come to problems you've been assigning including floppy scs. For regard it as a valuable friend.lt fits to a big computer: Gun-lab data. more convenience and versatility, in your workstation, ready to go the base management, thermal analysis, you can round out your system with 
instant you have a problem. Gives high-speed data acquisition and a selection of programs from our 
you the ability to perform more control, state variable analysis, growing software library. 
thorough analyses, faster, and with structural analysis for virtually any Ask for an Introduction. To 
less effort than you ever imagined. geometry, production scheduling learn more,, drop usa line in Loveland,. 

System 45's friendliness comes and control, or elecfronic circuit home of the friendly computers. Qr 
from the integration of several analysis-to name but a few call 9oui local HP Sales Office for an 
problem-solving capabilities in one Conversational Problem- . introduction to the .Systemn..45.. 
compact chassis. It puts powerful solving. Solutions are straight- - - - - - - - . - 

graphics, high performance I/O, forward because you communicate []Please have a salesman call... S 12/9/77 
big memory, and mass storage all with System 45 in conversational Phone____________ 
together at your fingertips. Most . . BASIC. The dialog is so relaxed it 7] Please send more information. 
important, System 45's design seems almost human. Type in your My application interest is: 
enables you to fully exploit these data and commands and System 45..El Engineering Design.. 
capabilities without getting involved . presents your formaffed results on 
in its internal operating routines, its high-resolution CRT. Need hard- El NumericalAnalysis. 

The power to handle big copy? A single command exactly El Data acquisition and control. 
tasks. Though srnll enough to duplicates your plot, drawing or Name _________________________________ 
go wherever your work demands, data table on the optional built-in Company 
System 45 is big enough to handle printer Address ______________________________ 

85 x 85 matrix inversions or tenth- A logical growth path. Like City/State/Zip 
any true friend, System 45 will stick . P.O. Box 301, Loveland, Colorado 80537 
byyouasyourproblemsgrowand - - - - -- - - 

change. You can expand the mem- 

HEWLETT hp PACKARD 

P.O. Box 301. Loveland, colorado 80537 

For assistance call: Wsshington 13011 945-8370, chicago 13121 

255-9800, Atianta 14041 955-1500, Los Angeles 12131 877.1282 
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FREE RADICALS IN BIOLOGY 
Volume 3 
Edited by WILLIAM A. PRYOR 

This volume continues the series designed to introduce chemistry of polyunsaturated fatty acids (PUPA) and their 
new workers to the vast field of free radical biology by role in membrane chemistry and physics; photochemistry 
covering, for the first time in a work of this scope, all its and radiation biology; the activity of oxidases and other 
diverse topics. The individual chapters, each an intro- oxidizing enzymes; hydroxylation enzymes and detoxifica- 
ductory treatise by an outstanding expert in a particular tion systems; electron spin resonance studies of enzymes 
area, should also serve as up-to-date summaries of spe- and substrates, spin label studies, and esr studies of tis- 
cific topics for workers in this field. sue samples; the toxicity of chlorinated hydrocarbons; 

Topics covered include the organic and physical- oxygen high pressure studies; the chemistry and blo- 
organic chemistry of free radical reactions; the various chemistry of smog; the chemistry of cigarette smoke; and 
reactions of oxygen, including autooxidation, reactions of some of the chemistry of aging and of carcinogenesis. 
the superoxide radical, and reactions of singlet oxygen; 1977, 306 pp., $35.00/1224.85 ISBN: 0-12-566503-2 
the chemistry of antoxidants, including Vitamin E; the Subscription price: $29.50* 

For Further Information Circle Reader's Service No. 173. 

TIME, CELLS, AND AGING 
Second Edition 
By BERNARD L. STREHLER 

The first edition of "Time, Cells, and Aging," published theories of mortality, the nature of changes that occur at 
in 1962, is generally acknowledged to be the most useful the functional level, and evidence bearing on the cellular- 
and authoritative work in its field. Accessible to scientist molecular-genetic sources of such deterioration. The 
and layperson, this expanded and updated edition moor- third part of the book sets forth a number of inter-related 
porates the fundamental advances of the past 15 years theories that are currently part of the research frontiers 
in our understanding-at the cellular and molecular level of the field of gerontology. The final chapters investigate 
-of the deteriorative reactions that comprise the aging research frontiers in the field of gerontology and the work 
process. The first group of chapters deals with the defini- of promising new institutions such as the National Insti- 
tion of time and the entropic processes that permit its di- tute on Aging. 
rection to be evaluated. The second section focuses on 1977, 448 pp., $220011215.60 ISBN: 0-12-673260-4 

For Further Information Circle Reader's Service No. 174. 

THE ATLAS OF INSECT AND PLANT WRUSES 
INCLUDING MYCOPLASMAVIRUSES AND VIROIDS 
Edited by KARL MARAMOROSCH 
A Volume in the ULTRASTRUCTURE IN BIOLOGICAL SYSTEMS Series 

"The Atlas of Insect and Plant Viruses" is a companion have been described in detail. Viruses of protozoa and 
volume to "Ultrastructure of Animal Viruses and Bac- algae have been omitted because information on them 
teriophages: An Atlas," edited by Dr. Albert J. Dalton and has been inadequate or unavailable. Among the taxo- 
Dr. Frangoise Haguenau, published by Academic Press nomically recognized groups of plant viruses, all but the 
in 1973. It includes a description of viruses infecting in- following have been included: alfalfa mosaic virus (mono- 
sects, higher plants, fungi, mycoplasmas, and spiroplas- typic); pea enation mosaic virus (monotypic); Carlavirus 
mas. The smallest recognized disease agents, viroids, (carnation latent virus) group; tomato spotted wilt virus 
have also been included, although they are not classified (monotypic); and Hordeivirus (barley stripe mosaic virus) 
as viruses. The contributors have presented the informa- group. 
tion available on the ultrastructural aspects of viral repli- SECTION HEADINGS: Part I: Insect Viruses. Part II: Plant 
cation and the organization of the virion in the diverse Viruses. Part Ill: Mycoviruses and Viroids. Part IV: Myco- 
groups. plasma and Spiroplasmaviruses. 

Viruses of microorganisms in the families Mycoplas- 1977' 512 pp., $495011235.15 ISBN: 0-12-470275-9 
mataceae and Spiroplasmataceae, discovered recently, ' For Further Information Circle Reader's Service No. 175. 

THE CHEMICAL SENSES AND NUTRITION 
Edited by MORLEY R. KARE and OWEN MALLER 
A NUTRITION FOUNDATION Series Monograph 

The only comprehensive work of its kind, this authorita- reflect an awareness that foods selected for consumption 
tive, current volume surveys advances over the past dec- in the United States are largely determined on the basis 
ade in understanding of the basic physiology, molecular of their sensory qualities. 
biology, and biochemistry of the chemical senses in re- SECTION HEADINGS: Palatability and Ingestion. Sensory 
lation to nutrition. One of the book's basic concerns is Ouality and Ingestion. Nutritive State. Perception and Ex- 
the amelioration of world-wide food shortages through the perience. Flavor Recognition. Dysfu notions. Overview. 
most effective use of all potential food sources-a task Summation. 
requiring that many unpalatable but nutritious materials 1977 512 pp., $ 19.50/1213.85 ISBN: 0-12-397850-5 
be made accessible for consumption. The articles also For Further Information Circle Reader's Service No. 176. 

ANNUAL REPORTS ON FERMENTATION PROCESSES 
Volume I 
Edited by D. PERLMAN 
Associate Editor, Volume 1: G. T. TSAO 

Among the obloctives of this book are the collection transformations of organic compounds, use of immobil- 
and evaluation of recent information relatind to fermenta- ized enzymes and immobilized cells in microbial trans- 
tion processes of present or potential industrial interest, formations of organic compounds, industrial enzymes, 
Each chapter has been written by those from industry economics of the fermentation industries, application of 
and academia who have considerable experience with computer controls to fermentation processes, and ge- 
various industrial fermentations, The reports include eval- netics of industrial microorganisms. 
uation of information on antibiotic processes, microbial 1977, 398 pp., $ 19.50/1213.85 ISBN: 0-12-040301-3 

For Further Information Circle Reader's Service No. 177. 
980 SCIENCE, VOL. 198 



THE GL YCOCONJUGA TES 
Edited by MARTIN HOROWITZ and WARD PIGMAN 
VOLUME 1: MAMMALIAN GLYCOPROTEINS AND GLYCOLIPIDS 

CONTENTS: W. Pigman, General Aspects. METHODS OF Holden and L. J. Griggs, Respiratory Tract. S. A. Doehr, 
ANALYSIS AND STRUCTURAL DETERMINATION: M. I. Cervical Mucus Glycoproteins. BLOOD GLYCOPROTEINS: 
Horowitz, Purification of Glycoproteins and Criteria of H. 0. Schwick, K. Helde, and H. Haupt, Plasma. P. L. 
Purity. P. Lev, Histochemistry. Y- T. Li and S-C. Li, Use Wasserman and J. 0. Capra, Immunoglobulins. GLYCO- 
of Enzymes in Elucidation of Structure. A. B. Zion, J. J. PROTEINS OF OTHER SPECIFIC SYSTEMS: I. 0. Morgan, 
Plantner, and 0. M. Carlson, Nature of Linkages between G. Gombos, and 0. Tettamanti, Glycoproteins and Gly- 
Protein Core and Oligosacoharides. K. Schmid, The Eluci- colipids of the Nervous System. 0. P. BahI and P. H. 
dation of the Amino Acid Sequence of Proteins and Shah, Glycoenzymes and Glycohormones. A. Kobata, 
Glycoproteins. F. A. Betteiheim, Molecular Weight Deter- Milk Glycoproteins and Oligosaccharides. A. Lundblad, 
mination and Physical Properties. MUCUS GLYCOPRO- Urinary Glycoproteins, Glycopeptides, and Oligosac- 
TEINS: W. Pigman, Introduction. W. Pigman, Submandi- charides. C. C. Sweeley and B. Siddiqul, Chemistry of 
bular and Sublingual Glycoproteins. I. 0. Mandel, Human Mammalian Glycolipids. 
Submaxillary, Sublingual, and Parotid Glycoproteins and 1977, 568 pp., $465011233.00 Subscription price: $39 5Q* 
Enamel Pellicle. W. Pigman, Blood Group Glycoproteins. ISBN: 0-12-356101-9 
M. I. Horowitz, Gastrointestinal Glycoproteins. K. G. For Further Information Circle Reader's Service No. 178. 

REPRODUCTION OF MARINE INVERTEBRATES 
VOLUME IV: MOLLUSCS: GASTROPODS AND CEPHALOPODS 
Edited by ARTHUR C GIESE and JOHN S. PEARSE 

CONTENTS: H. H. Webber, Gastropoda: Prosobranchia. lopoda: Decapoda. M. J. Wells and J. Wells, Ceph- 
P. 0. Beeman, Gastropoda: Opisthobranchia. A. J. Berry, alopoda: Octopoda. 
Gastropoda: Pulmonata. N. Haven, Cephalopoda: Nauti- 1977, 84 pp., $380011227.00 Subscription price:$29.55* 
loidea. J. M. Arnold and L. 0. Williams-Arnold, Cepha- ISBN: 0-12-282504-7 

For Further Information Circle Reader's Service No. 179. 
AGRICULTURE AND ENERGY 
Edited by WILLIAM LOCKERETZ 
Proceedings of a Conference Held at Washington University, St. Louis, Missouri, June 17-19, 1976 

This timely and important volume provides a compre- Some of the papers deal with energy consumption in 
hensive picture of current research on energy use in prevalent agricultural production systems, while others 
agriculture and on the possibilities for energy conserva- examine some relatively unconventional approaches, 
tion. Fifty-one papers are included, the majority of which especially those involving innovative ways of reducing 
present new research results, along with a few reviews ot fossil fuel energy requirements through recycling of agrl- 
broader areas. All relevant disciplines are represented, cultural and other kinds of wastes. Maior topics include 
including soil science, crop science, animal science, fertilizers, tillage, irrigation, crop production systems, 
agricultural engineering, biochemistry, and agricultural animal production, solar energy, and energy from wastes. 
economics. 1977, 768 pp., $295011220.95 ISBN: 0-12-454250-6 

For Further Information Circle Reader's Service No. 180. 
SYSTEMS NEUROSCIENCE 
Edited by JACQUELINE METZLER 
Center for Systems Neuroscience 
Executive Committee: MICHAEL A. ARBIB, WILLIAM L. KILMER, and D. NICO SPINELLI 

CONTENTS: J. Metzler, Mental Transformations: A Top- tive Model. W. L. Kilmer et al., Two Time-Domain Oscil- 
Down Analysis. J. Metzler and 0. Nico Spinelli, Cortical latory Brain Models for Psychologists. A. I. Karshmer and 
Development and Perceptual Invariance. S-i. Amari et. al., F. K. Lenherr, Some Design Criteria for the CORETEX 
A Neural Model for the Handling of Phenomena Associ- Language. M. A. Arbib and I. Lieblich, Motivational 
ated with Trains of Light Stimuli: An Updated Version to Learning of Spatial Behavior. W. L. Kilmer and 0. Willard, 
Fit Fusion Data. S-i. Amari, A Mathematical Approach A Model of CAl Hippocampus as a Spatial Cognitive 
to Neural Systems. S-i. Amari and M. A. Arbib, Compe- Map. 
tition and Cooperation in Neural Nets. I. Lieblich and S-i 1977, 288 pp., $12.00/128.50 ISBN: 0-12-491850-6 
Amari, The Amygdaloid Kindling Phenomenon: A Tenta- For Further Information Circle Reader's Service No. 181. 

CROP RESOURCES 
Edited by DAVID S. SEIGLER 
Proceedings of the 17th Annual Meeting of the Society for Economic Botany: "Crop Resources," Urbana, Illinois, June 13-17, 1976 

FROM THE PRFPACE: 
In this volume, we have attempted to evaluate (a) the These papers were originally presented as a sym- 

possible nonfood uses of cultivated plants, (b) the extent posium on Crop Resources at the 17th Annual Meeting 
to which new and additional food resources may become of the Society for Economic Botany in Urbana, Illinois, 
available, (c) the prospects of several specialized uses of June 13-17, 1976. Most of them have been subsequently 
plants such as drugs, insecticides, rubber, and condi- revised. 
ments, and (d) the origin of four major crops of the 1977, 256 pp., $ 12.50/128.85 ISBN: 0-12-634950-9 
American midwest and prospects for their future develop- For Further Information Circle Reader's Service No. 182. 
ment. 

Send payment with order and save postage plus 5O handling charge. Orders under $15.00 must be accompanied by payment. 
Prices are subiect to change without notice. 

*Subscription prices for individual volumes valid only on orders for the complete set received before publication of the 

last volume.' 5ubscription prices are not valid in the united Kingdom, Australia, or New Zealand. 

ACADEMI PRESS, INC. 
A Subsidiary of Harcourt Brace Jovanovich, Publishers 

111 FIFTH AVENUE, NEW YORK, N.Y. 10003 
24-28 OVAL ROAD, LONDON NW1 7DX 
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Density gradient spin times can 
Sorvall OTD ultracentrifuges 

s4 

High resolution and time savings result Separation of cowpea Mosaic Virus Particles 

when the combined advantages of a Sorvall2'5 (Yellow Strain) 
Vertical Rotor (1'V.850) Swinging Bucket Rotor 

OTD ultracentrifuge and a Sorvall? vertical Timer Setting: (AH627) 

used for density gradient separations. 45 Minutes Timer Setting: rotor 5 flours are  Speed: 
These patented rotors* hold the tube in a  50,000 rpm Speed: 

27,000 rpm 

fixed vertical position while tube contents are  0.5 0.0. 

reoriented 900. The sedimentation path length 

is thus reduced from the length to the width of ii 
the tube, resulting in shorter spin times. Three Top Bottom Top Bottom 

rotors are available to suit a wide range Rate-zonal separations in the Sorvall2' OTD-65 using vertical 1ml sample volumes, 1040% sucrose gradients 

of capacity requirements. (33 ml) at 4 C. Peaks at 95S and 1155. 

Typical results are shown in the rate zonal Sorvall? OTD ultracentrifuges incorpo- 
separation of cowpea mosaic virus particles rate a unique low-friction oil turbine drive cap- 
using I ml samples. Use of a Sorvall? 8-place able of providing soft starting and stopping, 
vertical rotor instead of a 6-place swinging and smooth acceleration and deceleration. 
bucket rotor of comparable tube volume The SorvalL Automatic Rate Controller and 
reduced spin time more than 80% while Reograd mode of deceleration take full advan- 
maintaining resolution. These rotors are tage of this capability to avoid stirback and 
equally suitable for isopycnic density gradient mixing of the gradient between 0 and 1,000 
separations. rpm. 
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be reduced more than 80% by 
with new vertical rotors. 

TSr: 

2'. 

The oil turbine drive also eliminates the 
maintenance and replacement of gears belts 
and brushes. The many other features of OTD 
centrifuges include trouble-free self contained 
cooling system; precise, wide-range tempera 
ture control; and automatic and manual vac 
uum pumping system. 

For full information on Sorvall5 OTD 
ultracentrifuges and vertical rotors write to 
DuPont Instruments, Biomedical Division 
Room 36005, Wilmington, DE 19898 ______ 

'u S Patent 3 gge,3e3 

With Sorvall?Centrifuges the spin times are changing. 

Du Pont Instruments IPIDT 
9 DECEMBER 1977 circle No 159 on Readers' Service card 983 



iSALE 

INVENTORY E UCTION 

of selected symposium olumes 

Since January 1934, AAAS has published symposium volumes based on materials presented by renowned scientists 
at its annual meetings. The AAAS Publications Committee has selected for publication symposia that are compre- 
hensive, timely, and well-documented. In addition, the Association has published books based on material presented 
at special conferences and meetings. Now, the Association is offering ten of these volumes at a special, reduced, price. 

j Research in the Antarctic. Edited by D Ground Level Climatology. Edited by  Arid Lands in Transition. Edited by 
Louis 0. Quam. A report of the ex- Robert H. Shaw. Investigators from a Harold E. Dregne. Contains papers 
tensive research conducted in the variety of scientific fields concerned presented at the 1060 international 
Antarctic since the International Geo- with ground level climatological prob- conference on "Arid Lands in a Chang- 
physical Year and the global signifi- bins meet in this volume and explore ing World." The papers explore the 
cance of those efforts. Topics such as the effects of climate on particular use of arid lands in different parts of 
glaciology, cold poles and heat hal- plants and animals; the effect of ground the world. 538 pages, 1065; third print- 
ances, ocean dynamics and ecosystems level climate on forest fires; the rela- ing 1070. 
are covered. 784 pages (41'/2" x 56" tionship between climate and animal List Price: Q5O 
map included), 1071. husbandry; and the reaction of plants 

List Price: $2L1.'' /4-cici and animals to various environments. 
408 pages, 1067; second printing 1070. LII Oceanography. Edited by Mary Sears. 
List Price: . Presented at the International Oceano- 

D Air Conservation, The Report of the $,3O0. ,V0.f7JLJ graphic Conference (10501, papers col- 
AAAS Air Conservation Commission. lected in this volume emphasize the 
Authorities in conservation, pollution  Agriculture and the Quality of Our interrelationships between the scien- 
control, pollutants and their effects, Environment. Edited by Nyle C. Brady. tific disciplines underlying ocean- 
law economics, meteorology, public This volume brings together the perti- ography. 654 pages, 1961; fifth printing 
health and government present a nent and essential facts about how 1060. 
wealth of information. 348 pages, 1065; agriculture affects and is affected by List Price: $14..< . .5O 
third printing 1070. , the quality of our environment. 

List Price: casebound $.ll..f< $500 476 pages, 1067; second printing 1070. 

paperbound - $ 3.OL List Price: 8 ORDER FORM 

 Separation and Depression. Edited by D Man, Culture, and Animais. Edited by Anthony Leeds and Andrew P. Vayda. Please send the following at the reduced 
loho Paul Scott and Edward C. Senay. The papers gathered in this volume prices: 
Contributions were gathered from represent the research that anthro- 
behavior biology, animal behavior and geographers conducted - Research in the Antarctic-$14.OO 
studies, clinical pharmacology, psycho- pologists - Air Conservation lcnl-$5.oo 
analysis and social systems, bridging on the uses people make of particular - Air conservation lPnl-$3.oo 
the gap between animal behavior animals and their products, the char- Separation and nepression-$14.oo 
models and the human clinical condi- acteristics of these animals, and the The Maturing of American 5cience- 
tion. 256 pages, 1074 effects that using or having to use the I animals has upon cultural patterns and - Folk song style and culoure-$lo.oo 
List Price: 3lff'  14 00 social organizations. 304 pages, 1065; - Ground Level climatology-$o.5o 

third printing 1070. Agriculture and the Quality of 
The Maturing of American Science. List Price: Our Environment-$5.50 

[Il r ' SD Man, culture, and Animals-$5.50 
Edited by Robert H. Kargon. This - Arid Lands in Transition-$?J.58 
unique volume traces the development - Oceanography-$8.50 
of science in America during the past TOTAL AMOUNT ENCLO5ED 
50 years by drawing together a selec- 
tion of AAAS presidential addresses. Check or Purchase Order must accom- 
250 pages, 1074. pany all orders. DO NOT SEND CASH 
List Price: . 00 Name ________________________ 

E Folk Song Style and Culture. Edited by Address __________________________ 
Alan Lomax. Working with a sample City, 5tate, Zip 
of recorded songs and filmed dances 
from all world cultures, the Canto- Mail to: 
metrics Project discovered ways in AAA5, Dept. Ji 
which song and dance style vary by 1515 Massachusetts Ave., NW. 
culture. 384 pages, 1068; second print- Washington, D.C. 20005 
ing 1071. / IPleane allow 0-s weeks for delivery) 

List Price: $j,? /ooo 
984 SCIENCE, VOL. 198 



The Incubator People The Graduates 

Not all of our Jodine-125 candidates pass their 
final exams, but those that do are exceptionally 
well qualified to join your laboratory. 

Exam #1: Radiochemical purity- 
The activity must be in the iodide form; 

Exam #2: 4 Radionudidic purity- 
Model The amount of 1261 must not exceed 0.05%; 
3157 

Automatic 002 Control was never better 125, 
Forma's OH/P System CO2 Control now Exam #3:  '-+ Base strength- 
adds direct digital setpoint and digital dis Exactly measured and reported with every 
play to all Forma automatic water jacketed 
incubators. Choose from single or dual shipment, 
chamber units with solid-state temperature 
control to ?6000 and 002 control to 20%. 

 1,2 & 3 

Circle No. 30 an Readers' Service Cord ' Exam #4:   Labeling efficiency- 
Tested in a sensitive lactoperoxidase iodination. 

i 125y 

NEZ-033 Standard package 
0.lrnl of - 0 IM NaOH solution 

NEZ-033H High Concentratton: 
> 35OmCi/mlm -0 iM NaOH solution 

NEZ-033L Low pH (8-10) 
High Concentratton>35OmCt/ml) in aqueous solution 

Send for our new Iodine-125 products brochure. 

Heilma-the largest assortment of highest Not for use in humans or clinical diagnosis. 
precision glass and quartz celis. 
Standard Flow-through Constant-temperature 
Anaerobic Special Designs England 
Also available-ULTRAVIOLET LIGHT SOURCES New Nuclear 
Deuterium Lamps Mercury Vapor Lamps 549 Albany Street, Boston, Mass. 02118 
Hollow Cathode Lamps Power Supplies Call toll-free: 800-225-1572 

IIIliiI Write for iiteraiure (In Massachusetts and International' 617-482-9595) 
LU. L.IVI Box 544 NEN chemicals GmbH: 0-6072 Dreleich, w. Germany, I-- Borough Hail Station Dainlerstrasse 23, Posttach 401240, 

C E L L S , I N C Jamaica, New York 11424 Telephone: 1061031 05034, Telex: 4-17993 NEND __________________________________ Phone (212) 544.9534 NEN canada Ltd., 2453 46th Avenue, Lachine, Oue. HOT 3C9, Telephone: 514-636-4971, Telex: 05-821808 

Circle No. 31 an Reoders' Service cord circle Na. 157 on Readers' Service Card 



HEWLETT-PACKARD 
Model Sooe Coot Model Sto, Coet 

HP 07 224 ,tep p,og,eoem eg asoos HP95224P,oi,aeoSteplP,ete, $59095 HP 99C Comb be,eo HP25CIHPO7Ipt, 27495 HP 29C Comb bet HP25ClHPOO 15095 
* HPO25oedS,ade,Feaeo,P,eoe, 09005 HP2SCSo tot etaco teenoec 12790 

HP 2090 tot oeoooaeoeoable 9900 HP 07 Comb 0, Sonetee Stat 13099 
HP iS RIE Soo Fe 20000 otleeda, 23090 HP 91 Pt see, So eet HP 49 epete 2b0 OS 
HP2I So eet eldt ,ole 0390 OPOO band beld Pto mem tenth 13990 
HPo,e,lboolotbookel4SltaCb 950 HP22058otnete Fnaeoe 9000 

HP aooeeeoe teatdecooetp,oee 

Wea,eaeHPteaeoboeddeale, Eaoboetoomeaoompleeemtboba,ge, 
btme,eo nate monoalo Setoto ooo,aeteebyHe ltntPaoka,d We 
en Il beat any deal Im ot 

TEXAS INSTRUMENTS 2' 

Model Soon Coon 
3159900 P000 otep--lOSmeent $220.90 
PC 1002 pninte, toe SI 59-Si-96-02 146.90 Model boon Coon 
SR40 Scient. elide ole, ptnee,beses 20.95 SI 30 Soloen. slide ole, ptnentbeses $17.95 
Boc sealyse RIb ted Fietnot 20.90 Money Manage, toe OlE end Pintene li.90 SR 012 Sopet Slide Role-Cono 4i.9b 111750 Ibie, mall. [CS 2M H,,, enem. 19.95 
Stet Clop pencil bin. LC0 1000 Hee. 28.95 MBA Botitete-Finteoe-Sttns. 07.95 
311000 leettet Replay nalos. 25.95 Liele Pnof. Ion kids 0 yn.lop 12.90 
TI 2550-3 Boelnees-Meenoty 25.90 Sana-Mtn Big Pnof.l edoc. 21.99 
TI 0040 Pnieeen-Oieplay-Memoey 9i.90 SI SOtS Ptietet-Stted Stt,l-Petoeet 64.90 
SI SOSOM AC-SC peinnen, enemone i3.90 010100 Oeek-Sigittl, mem-penneet 43.95 
111055 Mem. penceen-eqoano nest 12.99 111025 Memony-Pe,oenn-+l- 10.95 
Lnbna,nes to, 7109 and TI 98 29.00 TI Digital Wttobee 0 toect. noen 590 
1108 4i0 etep peog-OS enemonies 97.90 TI Digital enatobee all models md 
1107 1SS step ptng-tepltnes SOSO 03.95 Sets Wtes LES-LCS-Ltdies-Mee's 

-All styles 190 op 
Wettttllttttcbiseddetlettndctneyll eneessoniesatdiennontpeices. 
We ennIl beat any deal. Tt9 ot. All TI caloolatons ace goananteed bylesat leetnomette. Inc. 

Model 'SoonCost Model Soon Cote SPECIALS 
Nonelco #tiS Distating onie 99.95 Socy KV-17018 Colon emote 17" 479.00 fuIl-scai'e three entronuuisors, a sociologist and an expert on' ' NCeIOO #8BOStAHg5t 509.55 Sony KS-1921 Colon Tnitiltot 19" 401.00 critiqUe, Soty KS 09410 19" emote 039.90 Sony KS-2101 Colon Teinitnon 21" 069.00 

Sony KS 21410 21" emote 029.95 
Sony steneoe-necondens and otb etc call ot Mini Catetenes 2.90 Cale-Wateb, emby Hogbes Aitonaft 125.00 t and iscuss ow fIt from several perspecives d h his ideas conic with Cnong # 2620 elect. notebook 149.00 Anani compotTy game inol./2lgamee 169.90 Cntng #2700A diottlingltnooss. 189.95 RCA teen 4 Onnoto oldee eateeme rent scientific knowledge. i.95 at all bookstores. SenntbConoea#2200e1ec.type-naee.23595 teootdetmotnteoolotionetyoideo . - . Olnoems Leelkon i2 ball typemOn 249.00 neoonden i4590 

3M fey pbonosopy entobone #149 79.95 RCA Teleolsions 
Cbtotogntpb 15 tooct LCD On LEO  eli model, beet detl 79.95 op 
Sony KS-1250 Colon Ininitnon 12" 314.00 Zenitb Teleoleisee. all models 09.00 op 
Sony KS-t512 Colon Inininnon 10" $301.00 Pbone-Mate- Code A PboneRtoond a Call 
Sony 615-10410 Cob, emote 15" 409.00 Ct 
Sony KS-1724 Colon Ininilnon 17" 41i.00 

We ctnoy Royal-Slioemi-Smitb Conont-Aentna---Lienon-Comenodote- 
APF-Seittoo-Cteoe-----Casio-Sbt np-Pt tassels-St nyo-Bally-JSC-- 
HS Stin-Kosmot-Siotot--Siocltit-Petnlcotdet--Midee alttm-3M- 
Misnoeno-Lloyds--Bosbei-Rockmell-Seon,y Stles-Wtltoe Sym 
nqoipt.-RCA-Zeoitb----Sony-Attni--Pbone Mtte-Recoed A Call-Code A 
Phone aed many mote. Sot, 20.000 onins. Toy COFFEE PLAS on $1.79 pet 
Ott poond oat bynbe OtCt 0924 cant. Fteigbt pneptid Sood selleel 

Eniots ant lob. LA. Soode tobiese to totilability. Atk ton ooe famoot otnalog. 

We mill beat toy pnicet lttbe sompetitlee bat be goode to Otod. 

Add $3.00 toe ebippiog band beld otloolatone. CA tesideots add OTt telee to. 

CORNELL UNIVERSITY PRESS Ithaca, New York 14850 ' 
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AAAS 
Restriction Nucleases Mass Media 
ALL AVAILABLE FROM STOCK AT REDUCED PRICES 

Cat. - Product , Package Intern 
_______ Specificitys - Sizes Prices5 

0884' AfoI AG4OCT -- - Ounits $ 22.50 Proiram 
088 B Th H-I GOGATCC 100'uriit 22.50 

0854 Eco RI G4AATTC 100 units - 22.50 For several years, AA.AS has had a unique, 10-week 
Intern program to support advanced students in the 

0866 Hae Ill GG$CC 25 units - 22$0 natural and social sciences as reporters, researchers, 

0888 Hha I CCGOC 100 units 22.50' and production assistants in the mass media. 
In 1978, outstanding natural and social science stu- 

0858 Hinc II GTPytPuAC 20 units 32-,5-0 dents, primarily at the graduate level, are invited to 
0860 Hind III AOAGCTT 100 units 22.50 apply to become summer interns at radio and tele- 

vision stations, newspapers and magazines through- 
- - 08b2 Hpa I GTTAAC 20 units 32.50 out the United States. These interns will have the op- 

0864 Hpa II CWCG 50 units 22.50 portunity to participate in the process by which events 
0908 Kpnl Unknown 200 units 2250 and ideas become news, to increase their understand- 

. ing of editorial decision-making and information dis- 
0886 Pst I CTGCAOG 20 units - 32.50 semination, and to prepare themselves as interpreters 
0882 Sal I GIECCAC 20 units -32.50 of science to the public, no matter what their final 
*One unit is the amount required to degrade 1.0 microgram career choice maybe. 
of lambda DNA in 60, minutes at 370   - - To obtain a description of the program and applica- tion procedures, write to: Insulated- container and refrigerant charge - $6.00. Coordinator 

Mass Media Intern Program 
excoc - mis  AAAS, 8th Floor 

1776 Massachusetts Ave., NW. PLbioQlwmicals, mc. Washington, D.C. 20036 
1037 \NEST MCKINLEY AVENUE, MILWAUKEE, \NlS. 53205 The deadline for receipt of application is 

? Call (414) 271-0667 Telex 26881 27 February 1978 

Circle Na. 129 on Readerse Service Card 
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Lookto Nikon   Blicken Sie auf Nikon 
 -c  Since man discovered that sunlight    Sestdern der Mensch entdeckte daB das 

focused through a lens created fire, C  L  6 .  durch den Brennpunkt der Linse gesarn 
control of the path of light has become LI  II' - - 6  melte Sonnenhcht Feuer erzeugt wurde 
one of man's greatest tools. Today  u   die Kontrolle des Strahienwegs zu etnem 
technological man uses optics to see It) - a  9  der grol3ten Werkzeuge des Menschen -  - Q')   Heute bedient sich der technologische 
what he has never seen before and to . v - h -P  t 9 JI t III Mensch der Optik urn das zu sehen was 

a 9 It,  A FUJ er nie zuvor erbhckt hatte und urn mit measure with a precision he has never  .  c L 11111 l einer Prazision zu messen die er noch nie 
before achieved. Nikon leads the way i LI / f4 2 h t' 1111 IIJ erreicht hatte Nikon 1st fubrend in 
with innovative optical instruments ic  >n- t ' tk-.-- neuesten optischen Instrumenten fur die 
for the specialized needs of industry  , +lJEt"06 I, Sonderbedurfnisse der Industrie und 
and science, from aerospace to  Wissenschaft von der Raumfahrttechnik 
oceanography. For all that is new,  Ji   - bis zur Ozeanographie Urn all das zu   fii  lk dill 4t Itlti l. 6 sehen was es Neues gibt richten Ste 
look to Nikon.  LI  It, aLa V t  Ibren Buck auf Nikon 

Nikon Nikon Inc., Instrument Division, Ehrenreich Photo Optical Industries Inc Garden City New York 11530 U S A 
Cirrlp Nn 151 .., 5.1....' .ea... Ce-A 



2' Intergovernmental Science Panel 

William D. Carey (Editorial, 25 Nov., 
>t. p. 785) is incorrect in stating that, as a - result of President Carter's reorganiza- 

tion of the White House, "the Inter- 
governmental Science, Engineering and 
Technology Advisory Panel [ISETAP] 
came to a premature close when it was 
abolished and its functions 'transferred 
to the President.' " ISETAP is active 
and, in fact, the reorganization is de- 
signed to strengthen it. The Carter Ad- 
ministration is committed to maintaining 
and supporting this link with state and 
local governments concerning science 
and technology matters. 

ISETAP is being rechartered as an ad- 
visory committee by Executive Order. 
Responsibilities for the central staffing 
are being transferred to the Office of 

? Management and Budget (0MB), pri- 
marily to strengthen ties between ISE- homogencie 
TAP and 0MB. The acting director of 
0MB voiced his strong support for ISE- 
TAP in a letter to the heads of eight of 

the major federal departments and 
agencies with extensive domestic re- 
search programs. He requested that the 

For homogenization, disper- agencies submit their plans to him for 

emulsification, nothing how they intended to work with ISE- 
orks quite like a Poly- TAP. Federal agencies are cooperating 

Sn on. Utilizing the Willems with five 1SETAP task forces and are pro- 
"High Frequency Principle", viding staff support to the panel. 

the Polytron combines ultra- The task forces are working with the 
sonic energy with mechanical agencies to strengthen ties between the 

action to homogenize federal government and the state and lo- 
virtually any type of tissue... cal government community. They are 

small organs, soft bones, muscle, also holding briefings at which senior 
cartilage, even an entire mouse. officials from various federal agencies 

Because of its unique shear- are describing their R & D and tech- 
ing effect, the Polytron outperforms nology transfer programs and the ways 

any blender, mixer or similar homogenizer, in which they involve state and local 
equires only 30-60 seconds to do 

what other instruments do in 15 minutes or governments in setting R & D agendas. 
more. This rapid action is an important advan- Briefings have been received from the 

tage when working with heat-sensitive Department of Housing and Urban De- 
biological materials. velopment and the Department of Health 

The Polytron system offers a wide Education, and Welfare. Others are 
selection of models, generators and speeds to scheduled to be received from the Na- 
provide ideal conditions for homogenization as tional Science Foundation (in December) 
dictated by type of material, experimental and from the Department of Transpor- 

' >,n-o'.'o conditions and desired end result. For an tation and the Environmental Protection 
informative brochure, write: Polytron Division, Agency (early next year). 
Brinkmann Instruments, Cantiague Road, ISETAP now has a staff of five full- 
Westbury, N.Y. 1 1590. In Canada: 50 Galaxy time professionals, all with extensive 
Boulevard, Rexdale (Toronto), Ont. state or local government backgrounds, 

and I expect there will be at least two 

Irinktucinn more by the end of the year. Staff mem- bers currently include a former mayor, 

city manager, director of research for a Polgfron? 
regional government, director of research 
for a county human services agency, and 
an administrative assistant to a governor. 
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*TM ISETAP is alive and well, I look for- 

ward to my continued role as chairman - Yes AUwOUIUL/lI of ISETAP and to working with state and , friend, 

local government officials through ISE- buth ave you 

TAP to help bring the benefits of science 
and technology to bear on the problems 
of states, counties, and cities. 

FRANK PRESS 

Office of Science and Technology 
Policy, Executive Office of the 
President, Washington, D.C. 20500 Pine -DriTM? 

The panel was in fact abolished by the 
reorganization plan as a congressionally 
mandated arm of the Office of Science 
and Technology Policy. Its reappearance 
in another form is reassuring. What 
counts is that Press evidently intends to 
seek results.-W.D.C. 

Solar Energy: The Prospects for 

The Research News article on ocean 
thermal energy conversion (OTEC) by 
William D. Metz (14 Oct., p. 178) dis- 

'a" cusses an important renewable energy 
source for the United States and the 
world. We feel that it gives an unneces- -i 

sarily pessimistic appraisal of the pros- , 

pects for OTEC as a commercially com- 
petitive, base-loaded (24 hour a day) '2'-. 

source of electric power. As an industry 
participant in the Department of Energy ,.. .0 

OTEC program, we are convinced that 
a 100-megawatt OTEC demonstration 
plant can be operating by about 1985 and 

Ab Sorb Dri consists only of hardwood that OTEC can supply a significant part Much of what you've said over there 
chips that have been heat treated and of U.S. electric power at affordable rates (-) about AbSorb Dri applies to Pine Dri 
aspirated under the most exacting sani- also, except that it s made exclusively of 
tary conditions. Low moisture. Minimal by the year 2000. Northern White Pine. Same heat-treating 
dust. Minimal contamination. Free of Much of the information in Metz's ar- to reduce moisture content, and 
additives. Highly waste and odor absorb- tide is drawn from a recent review of asRiration to remove dust. And contami- 
ent. I can move it easily to expose new, OTEC nation is also minimal and the additives 
dry surfaces... providing a long cage life, by the Panel on Ocean Thermal absent. In use it's similar, too. Some 
Doesn't mound under bottles or hide me Energy Conversion of the Assembly of differences: it's somewhat easier to 
or my associates. Easily removed from Engineering's Marine Board. The panel handle and tends to last longer because 
my cage without scraping. Available from it's more absorbent (absorbs 2.5 times its 
distributors in 40 lb., 3-ply, autoclavable, review is explicitly based on information own weight in liquid). Available from 
heat-sealed bags containing 3 cu. ft. available through December 1976, and those same distributors in 27 lb., 3-ply, 
of bedding. autoclavable, heat-sealed bags contain- 

For more information about Ab-Sorb-dri several of the technical questions that it ing 3 cu. ft. of bedding. 
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to promote developments which disturb percent to the cost of electricity. Under 
their present favorable institutional ar- the kindest assumption, the equivalent 
rangements, but DOE's mission is to "fuel cost" of OTEC can be taken to be 

R equired trial interest in producing ammonia by ratio that OTEC is up against to 0.75 
create additional energy sources. Indus- zero. This reduces the capital investment 

means of OTEC also provides an imme- 20 = 15. From this point of view, then, 

R e a d 0 plant. If OTEC proves cost effective, as be able to build and maintain a floating or 
diate impetus to proceed with a pilot it appears that OTEC supporters claim to 

indicate, an investment submerged power plant that would be 15 

from Waters tile Liquid comparable to the current investment in times cheaper than a land-based power 
vv nuclear power would be more than justi- plant. 

Chromatography People fled. As Metz observes, "The longer the In view of the implausibility of such a 

task takes, the more it will cost." So scenario, it is disconcerting to see one- 
let's get on with it! fifth of the Department of Energy's solar 

N ew!  Alid Phi W. H. AVERY electric budget allotted to OTEC, when 
Laboratory, other much more promising approaches 

Johns Hopkins University, receive little or no support. 
Measuring 
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Organic . .si'i'a K References Holmdel, New Jersey 07733 
Pollutants ., I. R. H. Douglass, Jr., and J. E. Snyder III, inPro- 

in WATER _ __ ceedings of the Second Ship Technology and __ Research Symposium (Society of Naval Archi- oncerning an issue as controversial 
tects and Madne Engineers, New York, 1977), as the OTEC program, there are few 
pp. 203-214. 

Easily measure non-volatile hydrocarbons 2. Lockheed Missiles and Space Company, Ocean observers on the middle ground. The 
in seawater and pesticide residues in The rmal Energy Conversion (OTECI Test Facil- foundations for the present program 
drinking water at ppb levels by [C. This ities Study Program (ERDA Report No. SANI 

facilitates high recovery. 1156-7711, Energy Research and Development were laid by the large ocean-engineering simple technique Administration, washington, D.C., 1977, p. B- 
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mation Service, Springfield, Va.). when the technical strength of the OTEC 
3. F. J. Francis and J. Seelinger, in Proceedings, 

Fourth Annual Conference on Ocean Thermal program office was quite limited. In fact, 
g Energy Conversion, G. E. loup, Ed. (Univ. of until late 1976, the OTEC office had New New Orleans, New Orleans, 1977), pp. 111-58- only one professional staff member. In 

4. F. J. Francis, Commercial Development of the circumstances, the Energy Research 
Measuring Ocean Thermal Energy Conversion (OTEC) 

Plant Ships (report prepared by the Applied and Development Administration called 
Low-Level- - ' . Physics Laboratory, Johns Hopkins Univ. for 

the U.S. Maritime Administration, washington, upon the outside services of the Marine 
D.C., in press). Board for a program review. The review 
Mahlingam, D. L. Meier, paper presented at the panel included a director of the Scripps 

Pollutants 0 5. J. G. Fetkovich, G. N. Grannemano, L. M. 
from AIR - L - -i-- j OTEC l3iofouling and Corrosion Symposium, Institute of Oceanography, an official of a 

Seattle, wash., 10 to 12 October 1977. 
6. P. P. Pandolfini and w. H. Avery, paper pre- major offshore drilling company, a West- 

Organic particulates from working atmo sented at ibid. inghouse steam turbine expert, an au- 
spheres are analyzed with improved sen- 
sitivity and reproducibility, turning a thority on marine heat exchangers who 
problem analysis into a routine measure I have enjoyed the series of excellent worked on the submarine Nautilus, and 
ment. N Research News articles on solar energy. engineers from several universities. The 

Circle 145 on Readers' Service Card In this field, the major point of debate is panel was well qualified and well balanced 
invariably economics. Such debates of- in its institutional origins. It found the 

ten leave the reader puzzled as to what OTEC concept attractive but the imple- 

Published in' or whom to believe. I would like to point mentation subject to "many critical prob- 

Periodically out that cost comparisons are often eas- lems." The cutoff date for the panel's 

..  ier to make (and believe) than ost esti- extensive literature search was Decem- 
mates. Taking the proposed ocean ther- ber 1976, but it is hard to outdate the 

"Environmental I mal energy conversion (OTEC) power status of a 50-year-old technology in a 
plant as an example, one could compare few months. 
its cost goal to the cost of an existing With respect to the specific points 

* 2'.O-..O2'2'* land-based, coal-fired power plant using raised by Avery, the statement about the 

This informative bulletin keeps you up- an equal amount of thermal energy. effects of ? millimeter of slime fouling 
dated on new applications of [C for en- Modern power plants are about 40 per- was checked with Fetkovich before pub- 
vironmental analyses Enter your request cent efficient at converting thermal input lication, and he agreed it was a fair char- 
now to get issue #1 and those to follow, to electricity. OTEC, on the other hand, acterization. The relevance of the ARCO 
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less. In both cases, the cost of electricity barge in the Lockheed or TRW design, 

f  is dominated by amortization of the capi- and in the Johns Hopkins design the 
tal investment. To a first approximation, barge contributes only 25 percent of the 
then, the cost of a competitive OTEC projected cost of the system. Heat ex- 

E R 5 power plant would have to be 20 times changers alone cost significantly more. 

SOCIATES less than the cost of an equivalent land- The unpredictability of OTEC economics AS based power plant. comes from the many components of 
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AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 
Science serves its readers as a forum for the presenta- Is There a Crisis of Confidence in Science? 

tion and discussion of important issues related to the ad- 
vancement of science, including the presentation of mi- 
nority or conflicting points of view, rather than by pub- Scientists have repeatedly expressed concern that there is a crisis of con- 
lishing only material on which a consensus has been fidence in science. There are some good reasons for concern, but all too 
reached. Accordingly, all articles published in Science- 
including editorials, news and comment, and book re- often the conclusion that there is a crisis of confidence is based on only part 
views-are signed and reflect the individual views of the of the evidence. If one considers only the respondents to opinion polls who 
authors and not official points of view adopted by the 
AAAS or the institutions with which the authors are af- have a "great deal" of confidence in science, claims of a crisis seem war- 
filiated. ranted. Throughout the 1970's, according to the Louis Harris and National 

Editorisi Board Opinion Research Center surveys, much less than a majority of Americans 
1977: WARn GOOOENoUGH, CLIFFORO GROBSTEIN, reported a great deal of confidence, a marked contrast to the 56 percent in 

H. S. GUTOWSKY, N. BRUCE HANNAY, DONALD KEN- 
NEDY, NEAL E. MILLER, RAYMOND H. THOMPSON 1966 who had such a high level of trust. 

1978: RIcHARD F. BALzHIsER, JAMES F. CROW, However, to conclude that this means there is a crisis of confidence ig- 
HANS LANDSBERG, EDwARD NEY, FRANK w. PUTNAM, 
MAXINE SINGER, PAUL E. WAGGONER, F. KARL wIL- nores other facts. The 1970's have seen a gradual improvement in the per- 
LENBROCK - centage with great confidence, from 32 percent in 1971 to 41 percent in 1977. 

Publisher The earlier shift was not from great confidence to little confidence; no more 
WILLIAM 0. CAREY than 10 percent at any time during the 1970's reported hardly any or no 

Editor confidence. Furthermore, similar fluctuations in confidence have been re- 
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You should seldom have to make use of free number, 800-327-9783. We'll dis- 
this Heinicke Minute Man service, since patch a Minute Man no matter where 
we build laboratory instruments to work, you are in the continental United States. 
and to last. But it's good to know that we He'll either fix the trouble on the spot, or 
stand back of them... all the way. diagnose it and arrange for factory ser- 

No more letter writing-and waiting. vice. You'll pay only the normal cost for 
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111L//i'VIK,//4y /t.  service policy extends to all Heinicke and NAPCO laboratory equipment have he n the standard 
6  quality in the field for a genera- 

Heinicke and NAPCO equipment. Remem ojf JJtI tion. Now, with Minute Man service, 

this toll-free number 3< K <)'  II 7< they represent the complete package 
of performance and satisfaction. 

HEINICKE iNSTRUMENTS COMPANY / 3000 Taft Street Hollywood Florida 33021 
NATIONAL APPLIANCE COMPANY 'n 800 327 9783 . (Florida) 305 987 6101 
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trol as part of a new Illumi- in Ergonomics Practice, vol. 1. 
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"OPTO-VARIMEX" 
Ultimate Animal Activity Meter 

New DIGITALLY MEASURES TRAVELED 
Neurochemicals DISTANCE, PLOTS PATTERN OF MOVEMENTS. 0 

rN-methyl-3 H] Diazepam Measures 
30-600i/mmol TRK.572 Animal 
[2-14C]Diaze am Respiration i:.n.0:.0..0. 0 2'.0-.no, 

40-6OmCi/mmo CFA.591 and Tremors nn  00000 

Amersham now offers two radioactive * Measures horizontal activity by interruption of 
forms of one of the most widely used drugs invisible infrared beams criss-crossing animal cage in above the bottom. 
in medicine. High affinity receptors for * Measures rearing and lumping activity by means 
diazepam have recently been discovered of two adjustable light curtains. 
in brain tissue. Diazepam is also known as * Plots pattern of animal movements on X-Y chart 

"TM * recorder by decoding position of animal from 
valIum interrupted IR beams. 
TMValium is a trademark of Hoffman-La Roche, Inc. * Completely insensitive to urine bedding or feces 

as IR beams cross the cage 1" above bottom. 
* Large 15" x 15" transparent plastic cage-not 

Amersham attached to the instrument. 
AMERSHAM (ORPORATION: * Measures tremors and respiration by proximity 
A SUBSIOIARY OF THE RADiO(HEMic?AL CENTRE sensor. 
2636 5. Clearbrook Or., Arlingion Heighis, It 60005 tor more intormation call or write: 
312/593-6300 or 800/323-9750 (ToIl-f rue) COLUMBUS INSTRUMENTS 
In Canada 
505 Iroquois Shore Rd., Qakuilie, ONT L6H 2R3 950 NORTH HAGUE AVENUE 
416/842-2720 or 800/261-5061 (loll free) COLuMBus, OHIO 43204n .5.A. 

PHONE 16141 488-6176 
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While it may appear to the naked eye that all dual observation 
microscopes are alike, they're not: Olympus makes the difference 

The BH-DO proves it: all the precision and quality features you 
need are in an easy to use comfortable unit. A joy stick operated, 
illuminated arrowh ad pin points specimen detail and lever-operated 
yellow and green filters swing in to enhan e the pointer contrast. 
The dual observation as enlbly rotates through 3600. Individual 
focusing and interpupillary adjustments are on both tubes. 
Combining the BE-DO with the Olympus PM-b camera provides a 
permanent photomicrographic record of your observations. 
So whethery ur needs are in the lab or in the classroom, the 
Olympus BE-DO microscope is made for you. 

Write: Olympus Corpor tion of America, 2 Nevada Dr., 
New Hyde Park, N.Y. 11040. In Canada: W. Carson Co., Ltd., 
321 Don Park Rd., Markham, Ontario, L3R, 1C2, Canada. 

ONE SINGLE STARTLING 
OBSERVATION ON THE SUBJECT 
OF DUAL OBSERVATION - 

MICROSCOPES: OLYMPUS. 
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Paper, $4.75. No. 62, Marine Zooplankton. [Wiley], New York). x, 388 pp, illus. $25. 
John H. Wickstead. iv, 60 pp., illus. Paper, The Medical and Health Sciences Word DiRECTORY $3.75. No. 63, Homeostasis. Richard N. Har- Book. Compiled by Ann Ehrlich. Houghton 
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Kendrick and Barry Frankland. iv, 68 pp., il- lus. $12.95. 
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