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ULTRORAC! 
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to have the finest fraction collector in the world, although there 
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But if your work calls for precison and reliability in 
electronically controlled fraction collecting, you need an 
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The difference W  ({' 

betieen a Dispenset' Eand '>1> K' other bottle*top dispensers:  
Nothing to break off 

on the outside. 
g {f1j[' Nothin1towearout 0/  k 
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One glance at its slim, compact shape tells ___ /1 
',y you a lot about a Dispensette. /  /1 

Ontheoutside,thereisnothingtobreakoff 1 

"/ /t '0 

chip or crack. No fragile glass tubing, no complex )'j ' i / ; 
springs, no awkward adjustment mechanism with 1i,A'W. / /0 

//K \/040(J, magnifier. (The outer housing is made of rugged [ 7' " PiP 

polypropylene, theflexible tip of Teflon?).  *' 

On the inside, precision engineered ball valves  I'! 
and spring permit fast, accurate dispensing with / ' '7 
betterthan 0.1 O/ reproducibility. Even with ft 7/ 
strong alkalis, the smooth Teflon-coated  

plungerand borosilicate glass cylinderwill 
not freeze together. In fact, a Dispensette  
may be used with any reactive chemical 
(except HF) and may be autoclaved at  A'0 

12000 without disassembling. t?ui/" 

Available in a wide variety of adjustable 
and fixed-volume models from 0.5 to SGml, Dispensettes mount 
directly on any 33mm screw-neck reagent bottle and on most K' * N' 

other size bottles, cans or containers using optional adapters. '...t  IIIU Thhd fl >7 
Inside and out, Dispensette is a major improvement over    107.1 
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conventional bottle-top dispensers. For literature, write: 
Brinkmann Instruments, Cantiague Rd., Westbury, N.Y. 11590. >' >.  
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LETTERS Earthquake Light: J. J. Lloyd; Ion Beam Analysis: J. A. Cookson; A. L. Robinson; 
Food, Energy, and Population: L. Gordon and C. A. Pryor; R. W. Schoning; 
D. Pimentel, J. Krummel, W. Dritschilo.1070 

EDITORIAL Federal R & D and the Economy: T. D. Long.1079 

ARTICLES Opioid Peptides (Endorphins) in Pituitary and Brain: A. Goldstein.1081 

Ancient Lithosphere: Its Role in Young Continental Volcanism: C. Brooks, 
D. E. James, S. R. Hart.1086 

Hyperlipidemia and Atherosclerosis: R. Ross andL. Harker.1094 

NEWS AND COMMENT NIH Budget: Senate Committee Holds History's Quietest Inquiry.1100 

R & D and Economic Growth: Renewed Interest in Federal Role.1101 

Environmental Research: EPA Plan Termed Myopic.1103 

Helping the Dying Die: Two Harvard Hospi ls Go Public with Policies.1105 

RESEARCH NEWS Rerefined Oil: An Option That Saves Oil, Minimizes Pollution.1108 

BOOK REVIEWS The Conquest of Will, reviewed by K. C. Laudon; Population Genetics and 
Ecology, B. R. Levin; The Nile, T. M. Zaret; The New World Primates, 
K. E. Glander;.Organ Culture in Biomedical Research, M. H. Hardy; Books 
Received; Book Order Service.1111 

REPORTS Solar Neutrinos: Proposal for a New Test: M. S. Freedman et al.1117 

Aluminum-26 in Deep-Sea Sediment: J. L. Reyss, Y. Yokoyama, S. Tanaka.1119 

Density Maxima in High-Pressure Supercooled Water and Liquid Silicon Dioxide: 
C.A.AngellandHKanno.1121 
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AMEX1AX AS5OCJAflO FOR TREE APVANOd%*W* or **JE##R 

New Radar Image of Venus: D. B. Campbell, R. B. Dyce, G. H. Petten gill.1123 

Uptake and Continued Metabolic Activity of Azotobacter Within Fungal 
Protoplasts: K. L. Giles and H. Whitehead.1125 

Role of Erythronium americanum Ker. in Energy Flow and Nutrient Dynamics of a 
Northern Hardwood Forest Ecosystem: R. N. Muller and F. H. Bormann . . . 1126 

Dinofiagellates: Fossil Motile-Stage Tests from the Upper Cretaceous of the 
Northern New Jersey Coastal Plain: F. E. May.1128 

Calcium Release from Skeletal Muscle Sarcoplasmic Reticulum: Site of Action of 
Dantrolene Sodium?: W. B. Van Winkle.1130 

Photochemotherapy: Identification of a Metabolite of 4,5' ,8-Trimethylpsoralen: 
B. B. Mandula, M. A. Pathak, G. Dudek.1131 

H-Y (Male) Antigen: Detection on Eight-Cell Mouse Embryos: C. J. Krco and 
E.H. Goldberg.1134 

Coronary Arterial Smooth Muscle Contraction by a Substance Released from 
Platelets: Evidence That It Is Thromboxane A2: F. F. Ellis et al.1135 

Microbial Degradation of Condensed Tannins: W. D. Grant.1137 

Behavioral Fever in Newborn Rabbits: F. Satinoff, G. N. MeEwen, Jr., 
B.A. Williams.1139 

Hardy-Weinberg Law: Asymptotic Approach to a Generalized Form: A. F. Stark. . 1141 

The Effect of Stimulus Sequence on the Waveform of the Cortical Event-Related 
Potential: K. C. Squires et al.1142 

Drag Reduction by Formation Movement in Spiny Lobsters: R. G. Bill and 
W. F. Herrn kind.1146 

Handedness in a Chinese Population: Biological, Social, and Pathological Factors: 
F. L. Teng etal.1148 

Malaria: Successful Immunization Against the Sexual Stages of Plasmodium 
gallinaceum: R. W. Gwadz.1150 

Myosin Synthesis Increased by Electrical Stimulation of Skeletal Muscle Cell 
Cultures: A. Brevet et al.1152 

Technical Comments: Need for a Better Solar Radiation Data Base: 
R. W. Durrenberger and A. J. Brazel.1154 

PRODUCTS AND Syringe Needle Cleaning Kit; Analog-Specific Ion Meter; Fluid Dispenser; 
MATERIALS Melting Point Instrument; Concentrator-Evaporator; Liquid Chromatograph; 

Dtalysis Tubing; Literature.1156 
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FiJi SALE 
INVENTORY REDUCTION 

of selected symposIum volumes 

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. 

LI Research in the Antarctic. Edited by  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 1969 international 
Antarctic since the International Geo- with ground level climatological prob- conference on "Arid Lands in a Chang- 
physical Year and the global signifi- lems 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, 1965; third print- 
ances, ocean dynamics and ecosystems level climate on forest fires; the rela- ing 1970. 
are covered. 784 pages (41/2' x 56" tionship between clisnate and animal List Price: 
map included), 1971. husbandry; and the reaction of plants 
List Price: - 14-00 and animals to various environments. 408 pages, 1967; second printing 1970. LI Oceanography. Edited by Mary Sears. 

List Price:   Presented at the International Oceano- 
LII Air Conservation. The Report of the  J;ra..LJ graphic Conference (1959), papers col- 

AAAS Air Conservation Commission. lected in this volume emphasize the 
Authorities in conservation, pollution LI 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 1969. 
wealth of information. 348 pages, 1965; agriculture affects and is affected by List Price: $142<  & 50 
third printing 1970. the quality of our environment. 
List Price: casebound s,t< ?0o 476 pages, 1967; second printing 1970. 

paperbound C  3.00 List Price: $ ORDER FORM 

 Separation and Depression. Edited by LII Man, Culture, and Animals. Edited by 
Paul Scott and Edward C. Senay. Anthony Leeds and Andrew P. Vayda. Piesse send the following at the reduced John The papers gathered in this volume prices: 

Contributions were gathered from represent the research that anthro- 
behavior biology, animal behavior pologists and geographers conducted - Research in the Antarctic-$14.O0 
studies, clinical pharmacology, psycho- -.- Air Conservation (cn)-$5.oo 
analysis and social systems, bridging on the uses people make of particular - Air conservation (P13)-$3.00 
the gap between animal behavior animals and their products, the char- - Separation and Depression-$14.00 
models and the human clinical condi- acteristics of these animals, and the - The Maturing of American 5cience- 
tion. 256 pages, 1974 effects that using or having to use the $8.00 animals has upon cultural patterns and rolk song style and culture-$lo.oo 
List Price: $9...Q<  I4 00 social organizations. 304 pages, 1965; - Ground Level climatoiogy-$6.50 

third printing 1970. - Agriculture and the Quaiity of 
The Maturing of American Science. List Price: Our Environment-$8.50 

.. 5 ?0 - Man, culture, and Animals-$5.50 
Edited by Robert H. Kargon. This - Arid Lands in Transition-$9.50 
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, 1974. pany all orders. DO NOT SEND CASH 

List Price:  Name _______________________ 

LI Folk Song Style and Culture. Edited by Address 
Alan Lomax. working with a sample city, State, Zip 
of recorded songs and filmed dances 
from all world cultures, the Canto- Mail to: 
metrics Project discovered ways in AAA5, nept. Ji 
which song and dance style vary by 1515 Massachusetts Ave., Nw. 
culture. 384 pages, 1968; second print- washington, nc. 20005 
ing 1971. 1 Ipiesse allow a-s weeks for delivery) 
List Price: fIG?00 ___________________ 
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GRAPHICS AND PERSONAL INTERACTIVITY 

ttWhen the heat! 
0 

justify timesharin 
with paper:' 

Problem: Pressure. The 4051 speaks a The 4051 puts you in 
Temperature. graphically beefed-up BASIC command of up to 32K of 
rime. Until you define ... supported by software problem-solving power, with packages like statistics, that 300K bytes of built-in mag 
influential variables, lets you explore analyses of tape storage and optional on- 
your process is out variance and linear and non- line capability. You proceed 
of control. linear regression techniques directly from inputting data to 

Trouble is, timeshare with unequalled simplicity and outputting time plots, histo- 
costs can also be an unknown interactivity. In integrated cir- grams, even three-dimensiona 
quantity. And analyzing pounds cuit production. Chemical renderings-without waiting 
of printout can bog you down analysis. Mathematical model- for a processor or wading 
for days. After all, the challenge ling You name it. through printout. 
in hundreds of programs and 
models lies in rapidly defining 
how each variable influences 
the end result. In finding the 
optimum operational range. 

Solution: Tektronix' 
desktop Graphics 
system comes straight 
to the point. 

TEKTRONIX? 
--/'  -000'0 0 0 
o0o0'0'0o.0o000'o0o 

Circle No. 99 on Readers Sarvia Ccsrd- - - -- 



TEKTRONIX 4051 

Xl, I can't 

rnd I can!t wrestle 

Seeing is the simplest Tektronix, Inc. 
language of all. Results you Information Display Group 
can see are results you can use P0. Box 500 

immediately. You can ex- Beaverton, Oregon 97077 
plore more options, keep Tektronix Datatek NV 
closer to the experiment. You P0. Box 159, Badhoevedorp 
can communicate graphic The Netherlands 
concepts more quickly, save 
them more compactly It fig- 

Tektronix' solutions-oriented sofare and ures that Tektronix would be Get tIie 

library of graphics applications programs first to combine Graphics with 
let you work at your own pace while you desktop intelligence, since 
exploit the full interactivit' of the 4051. we've been the Graphics lead- 

0 1,1k-iture. ers for years. 
Take the heat off. Per- 

sonal 4051 Graphics starts at to tal 
just $6995.' Your local Get 

Tektronix Sales Engineer can 
show you Graphics applica- 
tlons already underway in results. 

0 0 00',0'0//'0, 0 your field. 

'00000'-o '0' 0' t,y'/ '0'0 i'0A'v 0' 0 '''0'ift 

0 0o'00'o00'0 
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The 4051 Graphic computing System is 
complemented by a complete line of 
plug-in peripherals like plotters printers, 
hard copy and tape storage devices 
memo extenders and data 
communications interfaces 

'OS. Oomestic Price Only 

0'.000'0004 



YOUR NEw BAIpLAN 
- cONFERENcE MicROSUOpE... 

What It moans, and what it -You can build the Conference Microscope from your 
present alpian . .. or pur'chase a new Baiplan with from It means that up to five people can see the same sharp, . one to. five, viewing  are .a-vailable in: 

- - - -quality image they would see in an-individual microscope. - 
It means that they can make photomicrographs at the 30 and 45" inclined binocular units 
same tim. It-means faster understanding through a 30" inclined mon-ocular units - - - -- 

sanie time, ea-ch pe-rson at the 30" inclined triocular units (for photomi movable, illuminated pointer visible to crography. All are interchangeable. means more accurate interpretation since each view All-may.b-e rotated 360".- 
er has-its own foc-using-control. An-d it m-eans-retertion-of -- 11 f The new Balplan Conference Microscope . . . anoth -thed-etails lost in diffused, projected . imag es -.-.-vative change in - microscop-y from-8ausch-& Loin under normal room lighting situations. 

It e for our catalog and ak for a demonstration. N sthe logica-I extensio-n of*.B-auseh & L-onib's.-.-ation-, ofcourse- 
accepted Balplan modular micro 

O 0-'0- 
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0'0 0'0'o'00'00'00/ 
'0"''0 '00'0'o 'ftj \ 

ft -0' 00 0'o 

Write to Bausch & Lomb Scientific Optical Products Division, 20709 North Goodman St., Rochester, N.Y. 14602 



All seven volumes of the new 13th edition of 

AMERICAN MEN AND WOMEN OF SCIENCE 
e 

will be published at once-in October 

Since the 12th edition appeared, the world of science has ships, areas of research, specialization and address... 
altered dramatically. This new edition records all the U a separate index volume listing the scientists by city and 
changes and captures all the new scientists and projects. It state, province, or country if working abroad, and by 79 
provides the only comprehensive access to scientists ac- major subject headings. (Almost 30 percent of the names 
tive in universities, industries, foundations, government are listed under more than one subject area.) 
projects in every state of the union and Canadian province. AMWS is indispensable for finding out who's doing what in 

Prepared with the help of a distinguished advisory board which scientific areas now ... and what they've done in the 
the 13th edition has - past. 
* current, concise, in-depth biographies of some 110,000 It belongs in every institution where scientists must be con- 
U.S. and Canadian scientists working and teaching in tacted, evaluated, researched, written about. 
1,000 areas of the physical, biological and selected social Edited by Jaques Cattell Press, ISBN 0-8352-0865-6, 
sciences... ISSN 0065-9347. LC 6-7326. 81/2"xll' Approx. 7,000 
* alphabetically-arranged entries-including full name, pages in 7 volumes. $50 per volume. $300t set price. 
discipline, education, professional experience, member- ($250 per complete set through September 30, 1976.) 

SPECIAL OFFER! 
- For a limited time-Save $100. 

Order the complete set now and you'll get all seven volumes (the six biographical volumes and the index) for $250. After September 
30,1976 the complete set will cost $300t, or when ordered individually, $50 for each of the seven volumes. 

. 
R. R. Bowker Order Dept. o. Box 1807* Ann Arbor, Michigan 48106 5C92 

D Yes' I want set(s) of AMEHICAN MEN AND WOMEN OF SCIENCE,13th Edition (0-8352-0865-6) at the special prepublication 
price of $250. (After Sept0 30,1976 the set price will be $300t) We pay postage and handling on all prepaid or charged orders. 

D Do not send me the complete set, hut send the following individual volume(s) @ $50 each: 
LII 1. A-C (0-8352-0866-4) - 04. L-O (0-8352-0869-9) Fill. AMWS Geographic and 
02. D-O (0-8352-0867-2) 1115. P-Sr (0-8352-0870-2) Disciplinary Index 13th Edition 
1113. H-K (0-8352-0868-0) 1116. St-Z (0-8352-0871-0) (0-8352-0872-9) 
D My check (money order) for $ is enclosed. (Please include sales tax where applicable.) 
DPlease charge the books indicated to my LII Master Charge LII BankAmericard (Please indicate the card you are using.) 

LI American Express 

Account # ______________________Valid through Interbank # (Master Charge only) 

Name ______________________________________________ _______________________________________________ 
Please print) 2ignature 

Address City/State/Zip 

Satisfaction Guaranteed' Books in salable condition maybe returned for any reason within 14 days of receipt. Prices are subject to change and BJ%/IEJI 
slightly higher outside the i.E. and possessions. Outside Western Hemisphere: Order from Bowker, rasnus House, Epping, Essex, England. NPA' ',ORK &LONDON 

. 17 SEPTEMBER 1976 Circle No. 158 on Readers' Service Cord 1063 



RESEARCH RESEARCH MILES PRODUCTS 
*0 PRODUCTS 

AFFINITY CHROMATOGRAPHY 
SPACER GELS SPACER GELS SHALTIEL 
CHARGE-FREE MULTIVALENT HYDROPHILIC HYDROPHOBIC 
SPACER GELS SPACER GELS CHROMATOGRAPHY 
The preparation of hydrazide agarose by In 1973 Wilohek described the prepara- 
a one step procedure was described by tionand useofpoly-L-lysineagaroseand KITS 
Lamed, Levin and Wilchek in 1973. This poly-DL-alanine poly-L-lysine agarose Prof. Shaltiel and co-workers at the 
gel offers an amine-containing spacer derivatives. These gels offer the advan- Weizmann Institute of Science have in- 
support that is free of charges at neutral tages of introducing a multi-point at- troduced the use of homologous series 
pH. Although particularly suited to nu- tached hydrophilic spacer arm. Thus, of hydrocarbon-coated agaroses* for 
cleotide immobilization, it can be further spacer-ligand leaching is reduced and separation and purification of proteins. 
derivatized to increase its versatility, non-specific interactions with the gel are This approach makes use of differences 

Capitalizing on the advantages of the minimized, in sizes and distribution of available hy- 
hydrazide materials, Wilohek and Miron  POLY-L-LYSINE AGAROSE (PL- drophobic pockets or regions in pro- 
in l974publishedonafurtherrefinement AGAROSE) teins, and of lipophilic interactions be- 
using polyacrylic hydrazide. This hy- Has free amino groups for coupling tween these pockets and hydrocarbon 
drazide derivative retains the properties to ligands containing carboxylic chains in the agarose beads. 
of acrylamide polymers, as well as of groups. Kit I. Alkyl-Agaroses 
agarose in that it lacks charged groups 
even after coupling of the ligand. 2. SLJCCINYL-POLY-L-LYSINE The kit consists of six pre-packed col- 
Through use of this material a multi- AGAROSE (SPL-AGAROSE) umns containing 1 ml of an alkyl agarose 
point attachment is possible thus reduc- Has free carboxyl groups to enable of the general formula Agarose-(CH2)-H, 
ing leaching difficulties. coupling to ligands containing free where n = 0, 2, 4, 6, 8 and 10. 
1. ADIPIC-HYDRAZIDE-AGAROSE amino groups. Kit II. 0)-Amino Alkyl Agaroses 

Has hydrazide groups on a Ce spacer  POLYDLALANlNE POLYLLYSINE The kit consists of five pre-packed col- 
for coupling of ligands containing AGAROSE (PALAGAROSE) umns containing 1 ml of an w-amino alkyl 
free carboxylic groups or insolubiliza- Multivalent, hyd rophilic spacer gel agarose of the general formula Agarose- 
tion of periodate oxidized nuc- with amino groups far removed from (CH2)n -NH2 where n = 2, 4, 6, 8 
leotides. the matrix. and 10, and one underivatized agarose 

2. SUCCINYL-ADIPIC-HYDRAZIDE 4. SLJCCINYL-POLY-DL-ALANINE- control column. Each kit contains de- 
AGAROSE P0 LY- L- LY SIN E A GA ROSE tailed instructions and can be used to 
Succinyl derivative with carboxylic (SPAL-AGAROSE) determine the appropriate gel for pre- 
groups for coupling to ligands con- Carboxyl derivative for coupling to parative work. Individual components 
taming free amino groups. ligands containing free amino are available in larger quantities. 

groups. Please inquire concerning your 3. POLYACRYLIC-HYDRAZIDE-AGA- specific needs. 
ROSE 
Has hydrazide groups on a linear Description CodeNo Pkg Size PL-AGAROSE 62 070 1 "50 ml Description coda No. Pkg. Size 
polymer of polyacrylate. SPL-AGAROSE 62 071 1 "50 ml Hydrophobic 

4 1 *50 ml Chromatography 62-060-1 1 Kit 
SLICCINYL-POLYACRYLIC-HYDRA- PAL-AGAROSE 62072 Kit I. 
ZIDE AGAROSE 
A carboxylic derivative of the above SPAL-AGAROSE 62 073 1 "50 ml Hydrophobic 
referenced product for coupling of "Settled gel volume Chromatography 62-085-1 1 Kit 

__________________________ - Kit II. ligands with free amino groups. Each kit contains 6 columns 

Description coda No. Pkg. Size "U.S. Patent No. 3,917,527 
Adipic Hydrazide 

Agarose 62-074-1 "50 ml 
Succinyl Adipic 

Hydrazide Agarose 62-075-1 "50 ml 
Polyacrylic Hydrazide 

Agarose 62-076-1 "50 ml 
Succinyl Polyacrylic 

Hydrazide Agarose 62-077-1 "50 ml 
"Settled gel volume ''- Research Products Miles Laboratories, Lid. _______________________________________ Miias Laboratories, Inc. Post Office Box 37, Stoke Poges 

Eikhart, Indiana 46514 Slough, England SL 24 LV 
Phone: 219-264-8804 Phone: Farnham Common 2151 

1064 Circle No. 92 on Readers' Service Cord - * SCIENCE, VOL. 193 



82 rpm, 36" 
113 rpm, 54" 1,000 rpm, 89.5" 

The new Sorvall vertical rotor can 
slash density gradient spin time 
by cutting particle path length. 

The new Sorvall? vertical rotor Sorvall? TV865 vertical rotor is 
holds the tube at a fixed angle of only 10. 
00 while the gradient reorients 
from horizontal to vertical. The Even better results can be 
calculated speeds and angles are expected when the vertical rotor is 
illustrated above. As the rotor spun in a Sorvall? OTD 
decelerates, the contents return to ultracentrifuge with oil turbine 
horizontal without mixing the drive and an automatic rate 
gradient. controller, because the soft start 
The vertical rotor reduces spin and soft stop characteristics of the 
time because a particle must ARC and Reograd mode of 
travel only the width of the tube deceleration prevent disturbance 
and not the length. It also of the gradient during 
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the surface area and decreasing 
the depth of the starting zone. In The new Sorvall? vertical rotor is comparable swinging bucket 
fact, the K factor calculated for the available in two models for rotors because they hold more 
highest performance ultraspeed ultraspeed work and one for tubes. For more information, write 
swinging bucket rotor is 45, while superspeed separations. All three to Du Pont Instruments, Room 
the K factor calculated for the spin more sample than 24023, Wilmington, DE 19898. 

(NL Du Pont Instruments 
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WE MAKE THESE 
ELECTROSTATIC 

PRINTER /PLOTTERS 
EASIER TO READ. 

Test it yourself with a free sample roll. 

Graphic Controls electrostatic paper cross-perforated every 11 inches for easy fanfold 
reads easier than conventional types. stacking. 
Because it's obviously whiter.. giving a As a standard feature, we sequentially page 
sharper, blacker look to letters, numbers, 0 number all of our fanfold packs for increased 
dots and lines. ' operating efficiency and ease of information 

We should be able to produce a  " retrieval. For your specialized applications, 
better paper. Making specialty papers is ' roll and fanfold paper is available with 
our ONLY business. We produce both preprinted formats in your choice of color. 
report and translucent grades that fit All this and.. .priced significantly 
all Gould, Varian and Versatec below your present supplier. 
electrostatic printer/plotters in both For more information - or a free 
roll and fanfold form. sample to make your own reading 

test-use the coupon. Or call Sales 

offer the unique feature of rolls Service Dept. Phone: (716) 853- 

fr 4 
0'  

I 
I 
I 

Gould Varian 
I 

I I 
I D Send me more information on your D I'd like a free sample to make my own D Have your representative call. I 
* electrostatic paper, including prices, reading test on my 
I Estimated annual usage: rolls. machine. Chart No. _______________ 

I I * Name 

I Company I 
I I 
* Address 

_________ _______________________________ State Zip _____________ I City -____________________________ _______________________ ____________ 
- I 

COATED PRODUCTS DIVISIONEN- 
I I GRAPHIC CONTROLS CORPORATION 
* 189 VAN REN55ELAER STREET. BUFFALO. NEW YORK 14210 I 
I ------------------ m m m - - m m - m m ---------- m - m - m m m m m ml 
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See what you measure while you measure. 
The Microscope-Photometer 03 And the versatility grows with: 
is the only system in its price class Tube heads for visible light, in fact, down to 350nm, or 
that offers these advantages: for UV/ IR with image converters. 
1. You can observe the full field and the measuring spot Interchangeable measuring inserts for specific tasks. 

simultaneously during measurement. 
2. You are always sure you're measuring exactly the area Recorders, printers, TV, and many other accessories. 

you have selected. Computer-controlled scanning packages with wide Se- 
3. You can direct 100% of the light intensity to either lection of software for advanced data processing. 

detector or observer for maximum sensitivity, or you can share 
it between the two. The 03 system is part of a full line of Zeiss Microscope 

Photometers, including the low-priced 01K and the ultra- 
sophisticated Axiomat Photometer System. Write today for 

The MPM 03 System has great versatility, too. literature or a demonstration. 
The versatility starts, of course, with either a Zeiss Uni- 

versal or, if you want a built-in, completely automatic 35 mm 
camera system, a Zeiss Photomicroscope (shown here.) Nationwide Service. 

Carl Zeiss, Inc., 444 5th Avenue, N.Y., N.Y. 10018 (212) 730-4400. Branches in: Atlanta, Boston, Chicago, Columbus, Houston, 
Los Angeles, San Francisco, Washington, D.C. In Canada: 45 Valleybrook Drive Don Mills Ont., M3B 2S6. Or call (416) 449-4660. 
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.we have the right model for you - - whatever your weighing need! 

Shown are just twelve of the one hundred two- Literature pertaining to your particular balance 
plus balances we stock Balances by such out- requirements will be sent on request. 
standing makers as Ainsworth, Biolar, Cahn, 
Digimetric, Ohaus, Sartorius, Sauter, Torsion and 
Voland. We supply balances covering the spectrum 
of laboratory weighing from a particle to a mass; 
balances for every purpose from routine work to S C I E 1 T I P I C 
a host of highly specialized needs: analytical BLOOM F EL 0, N J 07003 

balances, animal balances, air pollution balances, 
assembly-I me balances, digital balances, electro- 
balances, direct-reading balances, micro balances, Laboratory apparatus * instruments 
macro balances, moisture balances, student chemicals * glassware 
balances, research balances. 

Branches: Boston, Mass/ElkGrove Village, lIl/Fullerton, Calif /New Haven, Conn/Philadelphia, Pa/Silver Spring, Md/Syracuse, NY. 
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Reichert OmU3 Ultramicrotome? 

D easiest to use...easiest for training 

D exclusive built-in remote liquid 
level control. 

00 0 m exclusive darkfield knife 

Lialignment. 

m built-in vibration dampening 

LJsystem. 

0"'o00'0000oA 0000o 000000 m independent 
0' 00 - - cbntrols. cutting and recycle 

W all of the above. 

0 000-"0If you guessed "all of the above," you're right. 

The Reichert OmU3 Ultramicrotome has 
gained wide acceptance because of its all- 
around superior performance. 
We attribute this popularity to its many exclu- 

00 sive features that contribute to speed, preci- 
sion, control and simplicity. 
The OmU3 saves time in the lab. Operation 
can be quickly mastered. Section accurately 
and fast with a minimum of effort. 
You've got to see the OmU3 in action to really 
appreciate what it will do for you. 
Write for more information on the OmU3 
and our complete line of EM equipment. 
American Optical, Reichert Products, Eggert 

'00 0'/ooooooo0',//-00',0'*oo/0 Road, Buffalo NY 14215. 

-  

/0000' / 

-fto ,o/5o/o0,oo0oooo A. - 
- American 

 <> 0 oO Optical 
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HAVE A RECORD OF IT SECONDS 
AFTERYOLISEJE IT. 

Whatever type of work yOU do, you probably spend too 
00 much time making  recoixi of it. If it takes 

0 more than seconds, you're Wastih tim4. 
..--.. Polaroid ha S two v ersatIe.m.&a  sy&. 

#-0000'000 000.00000   .' tems that can introduce you to the world 
of instant laboratory photography. 

 .00'0.,00 l3oth systems let you know right away 
th you're getting the permanent record you 

00' #0"000'0 -o-7'- need. Without using a darkroom. And youil b 
saving time and money because you dont hay 

ithoursordaystog et it 
0-heM P-4 Multipur- 
pose Land camera is a 

complete photographic stu 
dio in itself. It uses 14 dif- 
ferent Polaroid self-developing- 
films and dQes copying, 
do . s .e -up and .. macrophotog .. - 

raphy, photomicrography, and 
reductions. Also, its modular 
design and interchangeable 

 lenses give you the freedom C(J.5 CLOSE4IPCAMERA 
0 0 00 to build-and pay for-only the accessories you need. 

Our CLI-5 Land camera is designed specifically for 
0 / closeup and detail work, reproducing subjects from 

';9 ; 'A: I to 3 times life size. Lightweight and hand-held, 
you can even take it out in the field with its portable 

0 0 --.0 0  power supply. 
-.Two- -easyto--use systemsIalmostanyone--can 
learn to use them after a few minutes' instruction), 
both qivinq you what you want. Instantly. And the less 
time you spend making a record of 

your work, the more time you'll have for I 
MLILTIPLIRP 
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labh-ow-l0 -qui-kly and easily you.. can m-ke'. IL. 
instant records. Our representative wil 
demQnstrate them for you. Just write 
Polaroid Corporation, bept. A344, Ca 

7K 

lridge,.. M-as . .Q2139. Or call-- 
pe l05pasitive/ne ativefllm: Ps udoscorpion, 40X us collect: 61 7-547-5176 
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preservation, and storage. Elimination of 
waste in processing can also increase 

Cut density radient yields substantially. While serious tech- 
nological and economic problems make it 

spin time wit aSorvall difficult to predict the future for aqua- 
culture, the possibility of significant in- 

RC-5 centrifuge and new creases by the year 2000 (or later) 
cannot be discounted. 

In other words, a 200-million-ton catch 55-90 vertical rotor. 
appears quite possible by the year 2000; 
it could provide at least 28 million tons 
of protein. A 300-million-ton catch could 
provide at least 42 million tons of pro- 

- tein, about equal to the amount projected 
for livestock in 2000. 

A last thought relates to the fossil ener- 
gy needs for catching fish. Estimates giv- 
en by Pimentel et al. are at odds with 
Steinhart and Steinhart's estimates (2) 
that coastal fishing breaks even on cab- 
ries expended versus the calorie yield, 
and that even relatively inefficient dis- 
tant water fishing consumes less than 20 
calories for each calorie of yield; they 
also conflict with Hirst's conclusion (3) 

t fish is one of the most efficient of 
eral major food groups in terms of the 
o of primary energy use to protein 
tent. 
n sum, Pimentel et al. have probably 
ously underestimated the contribu- 
that aquatic foods can make to the 

rid food supply. 
ROBERT W. SCHONING 

National Marine Fisheries Service, 
National Oceanic and Atmospheric 

The Sorvall? RC-5 refrigerated superspeed centrifuge Administration, Department of 

with a Rate Controller is ideal for density gradient work. The Commerce, Washington, D.C. 20235 
soft start and soft stop characteristics of the Rate Controller Referenc 

prevent mixing of the gradient at speeds between 0 and 1. United Nations, world Food Conference, As- 

1,000 rpm. sessment of the World Food Situation: Present 

With this feature and the new SorvalV1' 88-90 vertical rotor, and Future (FAO, Rome, November 1974), 

the RC-5 provides high resolution with reduced spin times. 2. 3.5. Steinhart and C. E. Steinhart, Science 184, 

The rotor holds the tube at a fixed angle of 00 while the 3. B. Hirst, ibid., p. 134. 

gradient reorients from horizontal to vertical. This means the 
particle must travel only the width of the tube, not the length. 
It also improves resolution by increasing the surface area and The projection by Schoning of a total 
reducing the depth of the starting zone. In fact, the K factor annual fish yield of 200 million metric 
calculated for the ultracentrifuge swinging bucket rotor of tons for the year 2000 is about double 
comparable volume is 265, while the K factor for the 88-90 that of other projections (1). We hope 
vertical rotor is 210. And since the 88-90 holds 8 tubes Schoning's projection is correct. 
instead of 6, you can spin more total volume. Schoning questions the 20 calories en- 

The Sorvall? RC-5 also features solid state speed and ergy input per calorie of fish-protein out- 
temperature control systems, direct reading tachometer and put. In spite of "Hirst's conclusion," 
temperature gauge, and an instrument panel with convenient Hirst (2) reported an input of 27 calories 
push-button controls. And it accepts RC-2B as well as RC-5 energy input per calorie of fish-protein 
rotors. It is built with the high quality and attention to detail that output. Hirst's estimate is actually high- 
have been characteristic of Sorvall? centrifuges for years. er than the estimate we quoted (3) of 20 

For more information on the Sorvall? RC-5 centrifuge, calories input per fish-protein calorie and 

just write Du Pont Instruments, Biomedical Division, the estimate of Edwardson (4) of about 
Room 23708A, Wilmington, DE 19898 21 calories input per fish-protein calorie. 

A recent analysis by Rochereau and Pi- 
____________________________________________________________________ mentel (5) concerning the Northeast fish- 

eries of the United States suggests that 
rtheast fisheries are far more efficient 

No other fisheries. For the Northeast Du Pont Instruments than 
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fisheries which use small fishing vessels, SlaSh density gradient 

we calculated 5 calories input per calorie 
of fish-protein produced or at least ? the 
energy expenditure of the other fisheries spin time with a Sorvall? 

mentioned. 
about our extrapolations. We empha- OTD ultracentrifuge and 

Gordon and Pryor are concerned 
sized in our 1975 article that extrapola- new vertical rotor. 

tions which involve the inter- 
de endencies of food o ulation ener- p 'pp 
gy, land, water, and other environmental 
resources are fraught with many diffi- 
culties. This is especially so when no one "'? >->' "<"? 

set of acceptable assumptions exists for 
any of the factors. Our assumptions were 
stated and the resulting extrapolations 
were made to provide some perspective 
about energy and land constraints as 
they relate to feeding a rapidly growing 
world population. Based on our selected 
set of assumptions, we projected that "If 
petroleum were the only source of ener- 
gy for food production and if we used all 00 

the petroleum reserves solely to feed the " 0'0'o\-'0'0'0' o 0' 0 0 

world population [4 billionl, the 66,053 '0'< 

billion liter reserve would last a mere 13 0' 

years." 
With another set of assumptions or 

coefficients, the 13 years might have 
been doubled to 26 years. Extending the 
supply of a resource from 13 years to 26 
years might be consoling to our genera- 
tion, but neither projection is consoling 
for future generations. As we stated in 
our articles, "Numerous estimates 
are possible with the use of various com- Sorvall? OTD ultracentrifuges with oil turbine drive and 
binations of population size, dietary Automatic Rate Controller are ideal for density gradient work. 
standards, and production technology," The soft start and soft stop characteristics of the ARC and 
but the one selected sufficed "as an ex- Reograd mode of deceleration prevent mixing of the gradient 
ample of the limitations' that face man- at speeds between 0 and 1,000 rpm. 
kind. With these features and the new Sorvall? vertical rotor, 

We fully recognized the fact in both Sorvall? ultracentrifuges give high resolution with reduced 
our articles that about half of the energy spin times. The rotor holds the tube at a fixed angle of 00 while 
budget for corn replaces labor, and the the gradient reorients from horizontal to vertical. This means 
other half is for productivity (see also 6). the particle must travel only the width of the tube, not the 
This is documented and was the reason length. It also improves resolution by increasing the surface 
we focused much of our attention on area and reducing the depth of the starting zone. In fact, 
labor inputs and alternatives, the K factor calculated for the highest performance ultraspeed 

Petroleum and natural gas are the two swinging bucket rotor is 45, while the K factor for the Sorvall? 
important energy resources utiltzed by TV865 vertical rotor is only 10. 
agriculture. The reserves of both of these The oil turbine drive eliminates failure-prone gears, belts 
resources are in short supply. Petroleum and brushes. And Sorvall? OTD-50 and OTD-65 ultracen- 
was often used because it is a conve- trifuges have self-contained cooling systems - eliminating 
nient, familiar measure. Coal, if used for problems with hard water as well as installation of plumbing, 
agriculture in the future, will compete filters, valves and gauges. Both are built with the high quality 
with agriculture for a vital agricultural and attention to detail that have been characteristic of Sorvall? 
resource-land (6). . centrifuges for years. 

Gordon and Pryor questton our using For more information on Sorvall? OTD ultracentrifuges, 
corn as an average crop for an energy just write Du Pont Instruments, Biomedical Division, Room 
input-output analysis and extrapolation. 23707A, Wilmington, DE 19898 
They base their argument strictly on the 
fact that corn requires 2.5 times more 
nitrogen than the average of other crops. 
They apparently did not examine any of (OUPONi') 
the data in our table 1 of our 1975 article. DuPont Instrum ents ____ If they had, Gordon and Pryor would circle No. 202 on Readers' Service cord 
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have found that corn requires "roughly 1 
gallon of gasoline per bushel of corn"; 

clean living gallons per bushel. More crops could be 
oats, 0.6; wheat, 1.2; and soybeans, 1.6 
mentioned, but the point is that when all 
the inputs are taken into consideration 
and not just nitrogen, corn is a good 
average crop. 

Gordon and Pryor attribute to us the 
conclusion that "population control in 
densely populated, low-income regions 

0 0 0 000000 0 0 00  -- - is of the highest priority." This is not our 
conclusion. We stated that over- 
population is a problem for the world as 
a whole including the developed regions. 

Then turning to energy used in the 
U.S. food system, Gordon and Pryor 

0 claim that only "one-quarter" of the 
energy in the "food system" is used in 
agricultural production. They give as 
their source an estimate that was pub- 

0 0 lished in 1974 (7), but this estimate is 
00 based on no better data than our estimate 

of "one-third." In addition, the U.S. 
Senate Committee on Agriculture and 

0 Forestry (8) reported that food produc- 
o--- oo  00 0 tion is more energy-intensive than either 

00 food processing or food distribution 

based on the percentage of energy costs 
o00oo'OO0",oo 00 compared with total costs of the activity. 

Our extrapolations, although 
0 0 0 ''simple,'' were based on ' 'realistic 

coefficients" that were selected to call 
-700-:0 attention to the fact that high energy- 

00 - 0 intensive U.S. agricultural technology is 

generally inappropriate for "green revo- 
4 0,-00 -' lution agriculture." We hope that others 

will examine the relationships that exist 
among food, energy, and population, us- 
ing the "numerous estimates" or 
coefficients that are available. Unfortu- 

Laminar air flow is a I I nately, no matter how the coefficients 
technique which significantly are manipulated either by Gordon and 
reduces concentrations of air- , Pryor, by us, or by others, the "real 
borne contamination in your problems of the real world" will not 
animal breeding or research area. disappear. 

Our laminar system, called - DAVID PIMENTEL 

stay-clean ?, filters air at the JOHN KRUMMEL 
source, and the velocity of the air WILLIAM DRIT5CHILO 
-directed outward over the 
cages-carries away enclosure I ii College of Agriculture and Life 
generated airborne contamina-  - ____  Sciences, Cornell University, 
tion and also prevents entry of I Ithaca, New York 14853 
other contaminants. References 

Air flow from the stay-clean - 1. Institute of Ecology, Mon in the Living Environ- 
system is filtered to remove ment (Univ. of wisconsin Press, Madison, 
particles of 0.3 microns or larger. 1972); L. R. Brown and B. P. Eckholm, By Bread Alone (Praeger, New York, 1974). 
Air velocity is adjustable from 2. F. Hirsi, Science 184, 134 (1974). 
50 OA ft. per 3. 0. Leach, in The Mon-Food Equation, A. ft. per minute to Bourne, Ed. (Academic Press, New York, in minute. For press). 

The stay-clean system  complete details, prices 4. w. Edwardson, Energy Analysis and the Fish- and delivery, please write or call, ing Industry, Report of the Energy Analysis Unit easy 635 (Univ. of Strathciyde, Glasgow, 1975). completeiy self-contained, Lab Products, Inc., Midiand 5. S. Rochereau and D. Pimentel, in preparation. 
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AMERICAN ASSOCIATION FOR Federal R & D and the Economy 
THE ADVANCEMENT OF SCIENCE 

Science serves its readers as a forum for the pre- Hearings cross the congressional firmament like shooting stars. Most are 
sentation and discussion of important issues related to only a momentary glimmer. A few signal the existence of larger issues. The 
the advancement of science, including the presentation hearings held in April and May by the Thornton subcommittee of the House 
of minority or conflicting points of view, rather than by 
publishing only material on which a consensus has been Committee on Science and Technology were of the latter type. The subject 
reached. Accordingly, all articles published in Science- 
including editorials, news and comment, and book re- was "Federal R & D Expenditure and the National Economy." 
views-are signed and reflect the individual views of the 
authors and not official points of view adopted by the The issue revolves around the unanswered question whether the federal 
AAAS or the institutions with which the authors are affil- government should assure stable, long-term support for commercially on- 
iated. ented R & D. Some think such intervention is essential to the health and 

Editorial Board international competitiveness of the national economy. Yet most of our 
1976 

ALFRED E. BRoWN FRANK PRESS understanding of the relationship between R & D and the economy, with 
JAMES F. CROW FRANK w. PUTNAM the important exception of agriculture, comes from 35 years of experience 
HANS LANDSBERG MAXINE SINOER with defense- and space-oriented projects-of which the Manhattan and 
EDWARD NEY ARTHUR M. SQUIRES Apollo projects were spectacular examples-in which the federal govern- 

1977 
WARD GooDENoUoH DONALD KENNEDY ment was both the funder and principal consumer of the R & D output. 
CLIFFORD GROBSTEIN NEAL E. MILLER There were four persistent themes in these hearings. One was that 
H. S. GUTOWSKY RAYMOND H. THOMPSON government and business operate in a climate of distrust, if not of hostility. 
N. BRUCE HANNAY 

Editorial Staff Another was that R & D expenditures seem a weak and imperfect tool in 
Editor comparison with tax, subsidy, antitrust regulation, education, and procure- 

PHILIP H. ABELSON ment policies. A third theme was the perceived negative effect of federal 
Publisher Business Manager organization and management of its own R & D enterprises on several 
WILLIAM D. CAREY HANS NUSSBAUM dependent sectors of the economy. Finally, the need for federal support of 

Managing Editor: ROBERT V. ORMES fundamental research was a clear and consistent theme. Every witness, 
Assistant Editors: ELLEN E. MURPHY, JOHN E. regardless of philosophy, expressed deep concern for the health of the 

RINGLE 

Assistant to the Editors: RICHARD SEMIKLOSE fundamental research effort. Apparently the case still has not been made 
News and Comment: JOHN WALSH, Editor; PHILIP M. that investment in fundamental research is not a discretionary societal 

BOFFEY, LUTHER J. CARTER, BARBARA J. CULLITON, luxury but an essential component of continued economic viability. 
CONSTANCE HOLDEN, DEBORAH SHAPLEY, NICHOLAS 
WADE. EditorialAssistant, SCHERRAINE MACK The sense of these hearings was that specific government intervention 

Research News: ALLEN L. HAMMOND, WILLIAM D. through R & D expenditure to stimulate the private sector is liable to be of 
METZ, THOMAS H. MAUGH II, JEAN L. MARX, ARTHU 
L. ROBINSON, GINA BARI KOLATA, FANNIE GROOM R limited effectiveness. There is little understanding or guidance available 

Book Reviews: KATHERINE LiviNosToN, LYNN MAN- regarding what to do to achieve a particular desired result. Some opportuni- 
FIELD, JANET KEoo ties stood out for analysis and perhaps experiment: 

Cover Editor: GRAYCE FINGER 0 Firms that perform R & D exclusively appear to play a critical role in the 
Editorial Assistants: JOHN BAKER, ISABELLA BoUL- process of innovation. Differences in performance between firms created 

DIN, MARGARET BURESCH, ELEANORE BUTZ, MARY - through federally supported R & D need to be explored. 
DORFMAN, SYLVIA EBERHART, JUDITH GIVELBER, 
CAITILIN GORDON, CORRINE HARRIS, NANCY HART- * Small, highly innovative firms are important contributors of new products 
NAGEL, OLIVER HEATWOLE, CHRISTINE KARLIK, RUTH 
KULSTAD, MAROARET LLOYD, JEAN ROCRWOOD, LEAH and processes, but are also most subject to failure in the course of normal 
RYAN, LOIS SCHMITT, YA Li SWIGART, ELEANOR economic fluctuations. Some alternatives need to be considered to cushion 
WARNER 

Guide to Scientific Instruments: RICHARD SOMMER this impact. 
Membership Recruitment: GWENDOLYN HUDDLE; * Policies and programs of other industrial countries are admired, but none 

Subscription Records and Member Records: ANN RAG- has been tested in this country. Some selective, controlled experiments 
LAND 

ought to be possible, at least on a limited basis. 
Advertising Staff * Innovation in the private, profit-making sector is a reasonably well- 

Director Production Manager 
EARL J. ScHERAoo MARGARET STERLING understood process. Similarities and differences in public sector innovation 

Advertising Sales Manager: RICHARD L. CHARLES are not nearly as well described or explained. 
Sales: NEW YoRK, N.Y. 10036: Herbert L. Burklund, 11 What seems to be foreshadowed by the kinds of questions raised in these 
W. 42 St. (212-PE-6-1858); SCOTCH PLAINS, N.J. 07076: hearings is the broad issue of a national technology policy. Given our 
C. Richard Callis, 12 Unami Lane (201-889-4873); CHI- 
CAGO, ILL. 60611: Jack Ryan, Room 2107, 919 N. Mich- penchant in the United States for pluralistic, decentralized approaches to 
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2772); DoRSET VT. 05251: Fred W. Dieffenbach, Kent guidelines to action are not likely to appear. The least we should expect, 
Hill Rd. (802-867-5581) 
EDITORIAL CORRESPONDENCE: 1515 Massachu- however, is that existing centers of authority and initiative begin to review 
setts Ave., NW, Washington, D.C. 20005. Phones: and refine their objectives. This would include the Departments of Agricul- 
(Area Code 202) Central Office: 467-4350; Book Re- 
views: 467-4367; Business Office: 4674411; Circulation: ture, Commerce, and Defense. The mission agencies-ERDA, NASA, and 
467-4417; Guide to Scientific Instruments: 467-4480; NIH-also are important constituents. Where these lead, others will fol- 
News and Comment: 467-4430; Reprints and Per- 
missions: 4674483; Research News: 467-4321; Review- low.-T. DIXON LONG, Provost, Western Reserve College, Case Western 
ing: 4674443. Cabie: Advancesci, Washington. Copies Reserve University, Cleveland, Ohio 44106 
of "Instructions for Contributors" can be obtained from 
the editorial office. See also page xi, Science, 26 March 
1976. ADVERTISING CORRESPONDENCE: Room This editorial has been abstracted from a review of the hearings prepared by a subcommittee of 
1740, 11 W. 42 St., New York, N.Y. 10036. Phone: 212- the AAAS Science and Public Policy Committee. In addition to Mr. Long, its chairman, the 
PE-6- 1858. subcommittee included John M. Logsdon and Edward E. David, Jr. 
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* open top cabinet models for sliding P-2000 20-200.W- .7 9950 of the energy problems that continue 0. .200 -1000 p1 -. 9950 to alter our traditional modes of sup- 
microtomes - - plus electrolinear drive. P-50000 500 - 5000 ii 12500 ply and patterns of usage. 

BRIGHT Cryostats are especially renowned Au models supplied with 10 disposable tips Edited by and with an introduction by 
among workers in enzyme and analytical his- Philip H. Abelson. Retail price: Case- 

bound, $12.95; Paperbound, $4.95. tochemistry, immuno-histology and whole AAAS member price, prepaid: Case- 

body autoradiography. They are the only EPI.IIIW IIW bound, $11.95; Paperbound, $4.45. 
cryostats approved by the Royal College of 

U 1NS77?LJMENT ccz ,,vc Send orders to Dept. E-6 Surgeons. AMERICAN ASSOCIATION for the 

Hacker Box 646 94 Lincoln Street * Brighton, MA 02135 ADVANCEMENT OF SCIENCE Efll Instruments Fairfield, N.J. 07006 (617) 787-5050 * TELEX 94-0687 1515 Massachusetts Avenue, N.W. 
Inc. (201) 226-8450 Washington, D. C. 20005 (Please allow 6 to 8 weeks for delivery) 
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New Benchtop GC/Mass Spectrometer System 
with calculator control hyperbolic quadrupole filter, and automatic tuning 

maintained at room temperature, is re- 
quired. Troublesome flange bolts have 
been completely eliminated. Pumpdown 
and vacuum venting cycles are com- 
pletely automated to preclude inadvert- 
ent damage to spectrometer compo- 
nents. Indicator lights show When the 
system is ready to be operated or dis- 
assembled. 

A membrane (standard) or jet (op- 
.0 - - tional) separator interfaces the gas 

- - chromatograph to the mass spectrom- 
0 eter. The dual-filament electron-impact 
0 ion source incorporates a Turner- 

0 0000000 000 .  - 0 Kruger lens to improve the transfer of 
/000/00/ -, 00 00 fr - 00-4 - 0 - higher mass ions into the mass filter. 

- 00 

Standard data acquisition and display 
00 - software provides normal spectrum 

generation, total ion chromatograms, 
0 00 tape cartridge storage and later display 

- of individual spectra, and selected ion 
monitoring. Standard data output is to a 
thermal printer/plotter mounted on top 

/ 00/000/0/000$ ? /0000 0 * 00 of the 9825A calculator. A flatbed X-Y 
/ plotter is available as an option. The 

9825A calculator may be used as a 
000000 0 00 free-standing computation device when 

it is not functioning as the system con- 
troller. 

Hewlett-Packard announces the 5992A For example, after admitting a refer- A new product bulletin describes the 
Gas Chromatograph! Mass Spectrom- ence compound, the program AUTO - benebtop GC/ Mass Spectrometer in 
eter system, the first such system that TUNE automatically finds and sets the greater detail. Please check 5992A 
can be conveniently added to a labora- optimum tuning parameters for the ion GC/ MS System on the Reply Card for 
tory just by placing it on a benchtop, source the mass filter, and the ion de- your copy. 0 

yet with performance features com- tector then produces a standard mass 
parable to (and often exceeding) those spectrum with a calibrated mass scale. 00 0 0 0 

of much larger floor mounted systems. The use of AUTOTUNE ensures con- 0 00 

These features include a microproc- slstent analytical results. 0 000 10 001 0100 

essor-controlled gas chromatograph as The 5992A's quadrupole mass filter U New Bench-Top GO/MS 
an integral part of the system, an effi- uses hyperbolic rods, the theoretically I System 
cient hyperbolic rod quadrupole mass ideal shape for this type of filter. Im- 
analyzer, and automatic tuning of the proved peak shapes and higher sensi- * Plotting with 1080 Liquid 
mass spectrometer components. tivity compared to round-rod filters, Ohromatographs 

The analyzer module (right, in the are direct consequences of this geom- * Expanding Your Data 
photograph) contains the gas chro- etry For 1 nanogram of methyl stea- * Managing V',iorkioads 
matograph and mass spectrometer, in- rate scanned at 600 atomic mass units 
eluding all necessary pumping systems. (amu) per second, the system produces U Glass Systems Improve Peaks It has none of the usual knobs or a signal to noise ratio of 10:1. Total 
switches to set, but is controlled by a mass range is 10 to 800 amu. * Analyzing Organics in Water 
9825A Programmable Calculator, The entire mass spectrometer assem- . Troubleshooting 
which uses a combination of keystroke bly is mounted on a single flange and Transformers 
instructions and stored programs for suspended in the core of an HP de- 
efficient operation of the entire system. signed dlffusion pump. Only one gasket, 
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A .::     Blow Up Your 

There's no substitute for a picture when 
you develop an analytical method or 
encounter problems with an established 
one. But the picture need not be on a 
piece of paper; Figure 1 shows a chro- 

00 matogram displayed on a 3354 Lab 

0000 0 0 , Automation System terminal. 
4 01000d 00 0000$.0 .000 It's done using a program called 

/001 1.oooo::4o0/ooV010:/oOcO/0'0'. CGRAM and a Tektronix 4006-1 
graphics display. CGRAM examines 
the raw data file for the analysis (which 

0 /0/  . contains every reading taken from the 
00;4/00.j/000 0 0.00. 000O00O/b0. analyzing instrument) and reconstructs 

the chromatogram, scaled to the largest 
peak in the run. You can examine the 
entire analysis or any selected portion; 
scaling remains the same so that valid 
comparisons can be made. 

But notice the blurred print in the 
_________________________ lower left part of Figure 1. The system 

attempted to plot several very small 

A lot goes on inside a liquid chroma Again this is calculated from the peaks, too small to be seen, which are 
tograph, particularly during gradient measured flows very close together. By expanding the 
operation, but very little of it shows. * Column inlet pressure time axis (plotting only the first mm- 
Yet a close look at some of those inter- * Solvent reservoir temperatures ute) and the vertical axis (entering an 

nal variables can be of great help when * Detector output, either the differen- enlargement factor of 350) we obtain 
creating and optimizing an analytical tial signal or the individual cell out- Figure 2, which clearly shows these 
procedure. That's why the 1080's have puts previously invisible small peaks. This 

can be repeated as often as desired. The 
a key labeled PLOT; it lets you display and several others. effect is much like runnin the anal sis 
on the printer/plotter any of these The figures show some of the possi- g y 
quantities bilities. The gradient program calls for at many chart speeds and attenuations, 
* Total flow, the sum of the measured an initial isocratic period (at 35% B) with the important difference that you 

outputs of the two pump heads followed by a fairly steep rise to a sec- only make one actual run! 
* Individual pump head deliveries ond isocratic period at 65% B; com- For more information on CGRAM 
* Mobile phase compositon, expressed position then returns to the starting and the 3354 System which uses it, 

as the percentage of the B solvent, value to regenerate the column for the please check 3354 Lab Automation 
next run. The figures are instrument- System on the Reply Card. 01 

produced plots of the total measured - 0. - o0. - -- 

0 0 TOTAL FLOW I flow (1) ,the mobile phase composition 22L2 4,632d.  24Fgure 1. 

0 [--1 ML/MIN 
Minutas 1.5 2.5 (2), and the pressure in bars at the col- [o 02.1 

o o LImn inlet (3) (solvent B is of lower EHLARGE.l 225.4 4 

viscosity than solvent A so the pressure 
2 00. profile is inverted relative to the com- 

I position profile). The time offset be- 32 

4 1-F tween the composition and pressure 
profiles is due to the hold-up volume of 0 

? COMPOSITION the column and the chemical equilibra- 

35 65 tion time. 
Note that the column pressure re- 

turns to its original value at the end of 
2 0. the plot (the three pressure printouts I Figure 2. 

00 were produced with the LIST COL P . 

INJECTED iT 7-32-24 04 442 2400 1926 
2620 446244 RAW 4444 242 POC 

1 0 keys) . This indicates that the regen- LARGE-lOS 2142-4 0 1 442 012. 220 4142 1 eration time chosen is adequate for this 

O INLET nssun column/solvent combination. 
[-H BARS The utility of the PLOT function in 

0 75 110 troubleshooting is obvious. Obstruc- 13 

tions in the capillary flow lines, plug- 

2 ging or deterioration of the column, 
accumulated deposits in the detector 
cells; these are all readily detected by 
plotting the appropriate variable. A data 

I sheet containing further information on I?- 
5 these and other capabilities of the 1080 00  

HP 1080 liquid chromatographs automati- Series Liquid Chromatographs may be Graphics display adds flexibility to data 
cally plot critical internal variables, obtained using the Reply Card. :;o!Io examination. 
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A sample comes into the lab, all re- 
quired tests are performed, and the 
report goes back out. That's the ideal 
situation; the real one is seldom so 
simple. Generally there are many sam- 
pIes in progress, often with different 
sets of tests to be run, and all at differ- 
ent stages of completion. Keeping track 
of sample progress can be a very diffi- 
cult but necessary task in effectively 
running a laboratory. 

However, it can be done quite sim- 
ply using LAB BASIC II programming. 
Here's how: 
1. As samples arrive in the lab, run 
LOGGER and enter the pertinent data. 
Terminate with /E. 

/OOO.O/0-oo/00/O/ 

SAMPLE NAME? GAS22F 
TESTS REQuIaED? H6,A2,P4,H3,06 

SAMPLE NAME? /E 

2. Whenever you need to know sample 
progress, run REPORT. You'll receive 00.<j< 1 

this three-part report. areas. The completed samples report tion in system memory to reflect this 
0.00.00000000000000.0000000000000000 0000.00000000000000000000.0000000000000000000000000000000 0.00000.00000000000000000.00 "logs off" a sample when all tests are status change. Notice that this is com- 

I finished. pletely automatic; there is no need for 
00201 PROGRESS 020000 The difficult work is performed by a you to inform the system that the test 

000220. third called LOGUP up- been 
TESTS COOEOLETED 0 00 02 04 program (for has run. 

date). This runs at the end of each This is just one example of the lab- 
analysis to determine the sample name oratory management aspect of the 3354 
and the test performed from the run Lab Automation System. To learn 

TESTS P000000, 04 03 09 data itself, then updates the informa- more, please use the Reply Card. 

SAMELTo 022000 00 0.00 0 0 0 

TESTS PENOOSSo That's hardly a practical way to ap -togram shows what can be achieved 
proach chromatography, but if we under these somewhat relaxed (but 
modify the requirements a bit we can more realistic) rules. 

BACKLOG REPORT come surprisingly close. Instead of "no Note the symmetry of the hydrocar- 
TEST S STOLES 0200000 vOlume we'll use "no unswept vol- bon peaks (3,5,7,9). This demonstrates 

ume", and we'll substitute "low surface that there is little or no unswept volume 
02 000220. activity" for "no surface". The chroma- in this all-glass system. Low surface 
02 SOLOSSOS 000 0.0. 00000000000 00 0.000.0.0.000 00 00.00 0. activity is shown by the very small de- 
LO 1. 2-Methyl cyclohexanal gree of tailing on the alcohol (1,2), 

2. 3-Methyl cyclohexanol ketone (4), and aromatic (6) com- 
3. n-Decane 6. Naphthalene pounds. 
4. 2-Nonanone 7. n-Dodecane This separation was performed using 
5. n-undecane 5. n-Tridecane the all-glass capillary injector designed 

0002 0* TO OLLOWINO SAMPLES WAS COOPL TEA for HP  and OC4A Gas '"-' 
SENOR TOE LOST SOATOS REPORT. ROTA ON TOES the .,,.,,., JOUV  
SAMPLES 005 BEEN REMOORO PAOOISASTEMM 00000 4 matographs. A capillary 

SAMPLE SAME TESTS PEOPOOMEO glass column 
OR was essential, of course, so that the 

benefits of this component would not 
be negated by the effects of a metal 

5 
The first portion gives the current capillary wall. status of every sample logged into the 10 30 30 TimA(miM.) For additional information on the 

system. Part two, the backlog report,  injector and instruments in which they 
shows the sample load and can give Glass system yields symmetry and reso- are used check All-Glass Systems on 
advance warning of possible trouble lution. the Reply Card. 
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1. Volatile Organics in Water 2. Gas in Transformer Oils 
Recent evidence of the widespread oc- Volatiles are transferred from the Large oil-filled power transformers 
currence of chlorinated and brominated water sample to a room temperature have very low failure rates. However, 
organics in finished drinking water sup- trap by a stream of carrier gas. When if failure should occur the repair is 
plies and the Safe Water Drinking Act transfer is complete the trap is heated likely to be both expensive and time 
of 1974 have created a need for large and backflushed into the analyzing col- consuming. Most incipient failures 
scale, high sensitivity monitoring pro- umn. Trap regeneration occurs auto- (overheating, sparking, arcing, etc.) 
cedures. Direct injection of water sam- matically while the analysis proceeds. produce decomposition gases which are 
ples is injurious to many of the columns A total of 8 valve operations and 4 characteristic of the type of fault. Anal- 
used and may interfere with the detec- temperature changes (in addition to ysis of the gases can detect a problem 
tion process. Using the 5840A Report- any oven temperature program) are long before serious damage occurs, and 
ing Gas Chromatograph, an automatic required. This would be a formidable can indicate the extent of disassembly 
method has been developed which task by manual operation, but with the necessary to correct the fault. 
avoids these problems. 5840A all of these events are controlled The Model 5840 Reporting Gas 

by the built-in microprocessor. With a Chromatograph with Option 835 is 
cH1cI, 10 ml sample and electron capture de- fully equipped with the appropriate ccl, tection, a part-per-million analysis of columns, valves, reactors and other CHO, the seven compounds of major interest components necessary for the gas anal- A 00.0, CIH,CI 

is obtained in 30 minutes. ysis. The sample may be either the 
cl1BrCH An Application Note is now avail- headspace gas above the oil or dis- 

able which discusses this procedure in solved gases extracted from it. The lat- 
detail. For your copy please check ter type of sample is preferred since the 
Water Analysis on the Reply Card, gases of interest are highly soluble in oil. 

1 As can be seen from the chromato- 
OBr?CH IF PRESENT gram, the same system is applicable to 

a number of other gas analysis prob- 
lems. A check mark by Transformer Oil Automated procedure analyzes halocar- 

bons in water. Gas will bring you a recently published 
Application Note on this analysis, plus information on the 5840A itself. Ji7j 

0 Oxygen Hydrogen 

Nitrogen 

- SA -Methane 
00 Carbon Monoxide 

0 OT0.00o000.OO 00 0 000 carbon Dioxide 00 Ethylene 

Acetylene 

Propylene 

Butane-i 

HP 5840 A Reporting Gas chromatographs with microprocessor control of internal Dissolved gases in transformer oils help and external events permit ready automation of difficult analytical procedures. diagnose possible problems. 

HEWLETT hp PACKARD 

Sales and service from 172 offices in 65 countries. 
Route 41, Avondale, Pennsylvania 19311 43605 

For more niormalion call your local HP Sales Office or East (301) 948-6370 * Midwesi (312) 677-0400 ' South (404) 434-4000 * West (213) 877-1282 * canada (416) 678-9430. Or wrile Hewlett-Packard, 1501 Page Mill Road, Palo Allo, CA 94304. In Europe: Hewleti-Packard SA., P.O. Box 85, CH-1217 Meyrin 2, Geneva, Switzerland. In Japan: Yokogawa-Hewleit-Packard, 1-59-1., Yoyogi, Shibuya-Ku, Tokyo, 151. 
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N EW! RAPID MOLECULAR WEIGHT 
OF BIO POLYMERS * Microsamples 

* Easy Clarification * Absolute Calibration 

Chromatix world leader in tunable lasers, characteristics of laser illumination to 
announces the KMX 6 a unique instrument overcome the classical problems encoun 
with absolute calibration that permits rapid tered with light scattering measurements 
direct measurement of molecular weight In particular, the excellent sensitivity of the 
The KMX 6 is a low angle light scattering KMX-6 allows the use of very small and 
photometer which may be used with a dilute samples. Also, requirements for 
variety of flow mixing, or microsample cells. sample clarification are greatly relaxed due 
The rapid direct measurement capability of to the extremely small volume illuminated 
the KMX 6 not only permits determination by the laser. 
of molecular weight on pure liquids and Capability of the KMX 6 covers 
solutions but also allows real time molecular weights from 1000 to 3 x 10 
measurement of molecular weight changes Applications extend to a wide variety of 
in kinetic systems as well areas, including biochemistry photochem 

Revolutionary in design the istry, immunology, pharmacology polymers 
Chromatix KMX 6 capitalizes on the spatial elastomers, and foods. 

IEhrDmahxI 
1145 Terra Belia Avenue Central East: l- Europe 
Mountain View CA 94043 5109 Brown St Tarragon Building - Rm. 122 D6903 Neckargemund 2 
Phone (415) 969 1070 Skokie iL 60076 811 Church Road unterestrasse4sa 
Telex 910 379 6440 Phone (312) 679-4006 Cherry Hill, NJ 08002 West Germany 

Phone: (609) 662-9350 Phone (06223) 7061/62 
Telex 461691 
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The littlest 
toploader. 

Indeed, it's the littlest toploader on this planet, 
the new Fisher Model 200. Measures just 6"x9"x3"H. 
Weighs in (barely) at 5 pounds. Goes and works any- 
where there's electricity. Fits into a briefcase. 

And, if the size isn't news enough - how about this 
price? 

Beyond price and size, Model 200 brings you simple 0000> 

touch-bar operation with instant, automatic taring. 
There's no set-up fuss. No dials. Simply turn it on, 

touch the tare bar, and weigh. Answer appears in 
3 seconds on readout - large 1/2" digits, easy to 
read in any kind of light. 

/ For the folks who want specifications, con- 
sider these: accuracy ?0.01g; reproduc- 
ibility 0.005g; sensitivity and readability 
GOig; and capacity 200g. 

Send for detailed information on 
today's littlest and most econom- 
icai toploader. Just $695 

Catalog No. 1-913-260 

e Fisher Scientific Company 
Circle No. 127 an Readers' Service Card 
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operation permit constant flow for 
maximum chromatogram reproducibility 
or constant pressure where column or 
packing pressure limits override flow 
considerations. The solvent program- 
mer can be used to program flow rate 
or gradient profiles up to 18 hours 
long. Operating mode selections in- 
clude manual solvent scouting, up to a 
60-minute hold at final gradient con- 
centration, and automatic column equil- 
ibration. An ultraviolet-visible detec- 
tor with an 8-microliter flow cell and 

Syringe Needle Cleaning Kit Melting Point Instrument wavelength range from 254 to 660 nano- 
meters -completes the system. Altex 

Each kit contains five wire sizes in The model FP6l reads to within 0. 10C Scientific. Circle 690. 
tubes of ten wires each. The wires range over a range from 00 to 3000C. After a 
in diameter from 0.00350 to 0.0120 inch. capillary tube has been prepared with a 
Also included are 75 milliliters of clean- sample, the operator selects a starting tem- Dialysis Tubing 
ing solution concentrate, flat-nosed perature and one of five heating rates. 
tweezers, and a booklet of instructions. The capillary is then inserted in the fur- Spectrapor dialysis tubing is available 
The cleaning solution contains no alka- nace and the "start" button is pressed. with a cutoff at a low molecular weight. 
line substance or harmful detergents, is The determination is then made. Linear It comes in a range of flat-width sizes of 
nonflammable, and will not etch glass or temperature increase is continuously dis- 10 to 45 millimeters. It is packaged in 
metal. Unimetrics. Circle 678. played. Heating stops when the sample rolls 10 meters long. Molecular weight 

is melted. The final result is displayed un- cutoff is 2000. Spectrum Medical Indus- 
til the unit is tumed off or another run is tries. Circle 683. 

Analog-Specific Ion Meter started. A recorder may be attached to 
produce graphic results of the process. 

Model 407A formerly was available on- Heating or cooling may be selected from Literature 
ly as a portable unit for field use. Now it 0.20, l, 20, 30 or 100C per minute. With 
has been redesigned for bench-top opera- the 0.20C per minute rate, accuracy Severe Environment Products de- 
tion. The two-decade logarithmic scale is ?50C up to 2000C and decreases to scribes computer subsystems and periph- 
permits precise direct measurement of ?0.80C at 3000C. Mettler Instrument. erals for use in hostile environments. 
concentrations of ions or dissolved Circle 679. Electronic Memories and Magnetics. 
gases. Known addition and known sub- Circle 684. 
traction scales simplify the use of in- Continuous Water Still depicts a unit 
crement methods. Titrations and inca- Concentrator-Evaporator that provides more than 2 liters per hour. 
surements of oxidation-reduction poten- Included are a redistillation option and a 
tial may be performed with the millivolt The Speed Vac Concentrator is de- 5-gallon, automatically controlled reser- 
scales. The meter also has a scale for rou- signed for rapid solvent, phase elimina- voir. Kontes. Circle 685. 
tine pH measurements and an adjustable tion. The solid residue or solute is held Paired-Ion Chromatography is an al- 
recorder output. Orion Research. Circle by centrifugation at the bottom of the ternative to ion exchange. It is described 
680. tube while the process of evaporation in a 16-page publication that gives details 

takes place without the bumping of the for separating and analyzing ionic com- 
sample. It is suitable for both aqueous pounds and mixtures of ionized and non- 

Fluid Dispenser and organic solvents including water, hy- ionized materials. Waters Associates. 
drochloric acid, trichloroacetic acid, or Circle 686. 

The Sequential fluid dispenser is for ammonium hydroxide. Anhydrous sam- Photrex Solvents for Spectrophotome- 
filling scintillation vessels with counting ples may be obtained quickly without the try includes 20 new solvents that brings 
solution. The device is rapid at 25 cycles loss of solute. Applications include hy- the total available in this line to 35. J. T. 
per minute and accurate to within ?1.0 drolysis, silylation, and peptide analysis. Baker Chemical. Circle 687. 
percent. It dispenses from 2 to 10 millili- Savant Instruments. Circle 681. Standards Catalog features standards 
ters per vessel into counting containers, and publications for a wide variety of ma- 
It is suitable for use with any scintillation terials and techniques. American Nation- 
medium. It features hand operation. Iso- Liquid Chromatograph al Standards Institute. Circle 688. 
lab. Circle 682. Exploring Molybdenum and Tungsten 

A new gradient system is available includes physical and mechanical proper- 
Newly offered instrumentation, apparatus, and for high-performance liquid chromatog- ties and illustrates a number of applica- 

laboratory materials of interest to researchers in all 
disciplines in academic, industrial, and government raphy. It utilizes two metering pumps tions for these materials. Amax Special- 
organizations are featured in this space. Emphasis is with electronic pulse correction for ty Metals. Circle 689. 
given to purpose, chief characteristics, and avail- 
ability of products and materials. Endorsement by precise flow rates up to 10 milliliters SeleetaSol Solvent Selector System 
Science or AAAS is not implied. Additional infor- per minute at 10,000 pounds per square describes a chromatographic system. It 
mation may be obtained from the manufacturers or 
suppliers named by circling the appropriate number inch. An optional version offers up includes hardware, instructions, and 
on the Readers' Service Card (on pages 1066A and to 28 milliliters per minute at 3,000 suggested applications. Schleicher & 
I 162A) and placing it in the mailbox. Postage is free. 

-RICHARD 0. SOMMER pounds per square inch. Two modes of Schuell. Circle 691. 
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PEAKII...designed to help you 
automate your laboratory 

without telling you how to run it. 
Some laboratory systems timesharing for your other general Interested2 If you really want 

only work one way. But if you computational needs. your lab to run at peak efficiency 

need a system that handles a van- ECONOMICAL - You can contact your nearest Digital sales 
ety of tasks, the Digital PEAK-li get peak performance without office to find out more about 
system is designed for you. paying high prices. A complete PEAK-il. Or send the coupon to 

FLEXIBLE - PEAK-il lets PEAK-li system with a proven Digital Equipment Corporation, 
you process raw data, reprocess PDP-ii/34 processor, twin disk MR2-4/M38, Marlborough Mass 
peak data, store it, update it, ana- packs, and a terminal costs less 01752; telephone 617 481 9511 
lyze and file it, all while the sys- than $2,800 a channel (or you can extension 6949 or 6942 European 
tem is busy collecting data. In leasepurchase the system for headquarters 81 route del Aire 
fact, PEAK-il, with its own fore- under $70 a month per channel). 1211 Geneva 26 Tel 427950 
ground/background operating EXPANDABLE - PEAK-li In Canada: Digital Equipment of 
software, lets you automatically is designed to grow as your lab- Canada, Ltd. 
collect, process and simultane- oratory grows. You can start with 
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