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an evolutionary line: 

Versatility, high performance 
and reliability make the new 
Sorvall? RC-5B the best-buy 
superspeed centrifuge. 

Multi-rotor enhanced by an Automatic Rate 

versatility Controller that provides controlled 
acceleration and soft stops. An exceptional variety of ____________________________ applications is possible with a 5-year refrigeration 

selection of 12 rotors-including 
DuPont's patented Sorvall? verti- system warranty 
cal rotors* in addition to fixed A warranty unmatched in the 
angle, swinging bucket, zonal and field backs up an efficient, reliable 
continuous flow types. refrigeration system. Rotors are 

warranted for 7 years. 
Dramatically 

improved performance Widest selection 
Sorvall? vertical rotors of accessories 

enable the RC-5B to give ultracen- Du Pont offers the widest 
trifuge performance in some den- range of tubes, bottles and adapt. 
sity gradient separations in less ers available from any centrifuge 
time and with larger volumes, manufacturer for superspeed 
Long the established leader for applications. 
pelleting, the RC-5B now provides __________________________ 
improved performance for density Get details on these and 
gradient runs and other demand- other features of the new Sorvall? 

__________________________ RC-5B system by writing to 
ing jobs. DuPont Company, Room 36006, 

Automatic Wilmington, DE 19898. 
rate control 'US. Patent 3,998,383 

The performance of Sorvall? 
vertical rotors has been further 

With Sorvall? Centrifuges the spin times are changing. 

Du Pont Instruments 
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AAAS-Newcomb Cleveland Prize 
To Be Awarded for a Report Published in Science 

The AAAS-Newcomb Cleveland Prize, which previously and the following information provided: the title of the paper, 
honored research papers presented at AAAS annual meetings, issue in which it was published, author's name, and a brief 
is now awarded annually to the author of an outstanding paper statement of justification for nomination. Nominations should 
published from September through August in the Reports sec- be submitted to AAAS-Newcomb Cleveland Prize, AAAS, 
tion of Science. The second competition year under the new 1515 Massachusetts Avenue, NW, Washington, D.C. 20005. 
rules starts with the 2 September 1977 issue of Science and Final selection will rest with a panel of distinguished scientists 
ends with that of 25 August 1978. The value of the prize is appointed by the Board of Directors. 
$5000; the winner also receives a bronze medal. The award will be presented at a session of the annual meet- 

To be eligible, a paper must be a first-time publication of the ing at which the winner will be invited to present a scientific 
author's own research. Reference to pertinent earlier work by paper reviewing the field related to the prize-winning re- 
the author may be included to give perspective, search. The review paper will subsequently be published in 

Throughout the year, readers are invited to nominate papers Science. In cases of multiple authorship, the prize will be di- 
appearing in the Reports section. Nominations must be typed, vided equally between or among the authors. 

Deadline for nominations: postmarked 15 September 1978 

Nomination Form 
AAAS-Newcomb Cleveland Prize 

AUTHOR: 

TITLE: 

DATE PUBLISHED:___________________________________________________________________ 

JUSTIFICATION: 

(Continue on additional sheet, if necessary) 
Machine reproduction of this form may be used. 
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features built into BASIC include trig, inverse trig, exp, (Prices and specifications subject to change without notice.) 
log, hyperbolic, and gamma functions multi-dimensioned See the System 8813 at your local computer store or contact 

arrays, maximum and minimum value in an array, array us at 460 Ward Dr., Santa Barbara, CA 93111, (805) 967-0468. 
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LETTERS 

The Origins of the Laser 

On 28 October 1977 (p. 379), Science 
published a News and Comment article 
"Forgotten inventor emerges from epic 
patent battle with claim to laser" by 
Nicholas Wade that raises questions 
about the invention of the laser. The fol- 
lowing is a review of the origins and in- 
vention of the laser that should shed ad- 
ditional light on these matters and cor- 
rect some major errors that appeared in 
this article. 

As is so often the case with scientific 
advances, the laser had its roots in early 
theoretical and experimental effort that 
was not applied to practical uses at the 
time. 

Earlier, theoretical workers in quan- 
tum mechanics had appreciated that an 
incident electromagnetic beam of an ap- 
propriate resonant frequency passing 
through a medium might stimulate mole- 

h8Iu88ftfifB cules in an upper quantum energy state 
 to return to a lower quantum energy 

state and reinforce the primary beam by 
negative absorption (1). In 1940, Fabri- 
kant (2) of the Soviet Union proposed 

seconds! experiments to establish the proof of negative absorption, including use of a For homogenization, disper- medium made more conducive to nega- 

emulsification, nothing tive absorption by a discharge to effect 
works quite like a Poly- "collisions of the second kind." A "col- 

tron. Utilizing the Willems lision of the second kind" is one in which 
"High Frequency Principle", some of the kinetic energy of motion of 

the Polytron combines ultra- the colliding particles is converted to in- 
nergy with mechanical ternal energy or a change in energy state 

- shearing action to homogenize of at least one of the colliding particles. 
virtually any type of tissue... In 1950, Lamb and Retherford (3) at Co- 

small organs, soft bones, muscle; lumbia University pointed out that, if an 
cartilage, even an entire mouse. upper quantum energy state could be 

Because of its unique shear- made more highly populated than a 
in effect, the Polytron outperforms lower quantum energy state, there would 

any blender, mixeror similar homogenizer, be a net induced emission to an incident 
and requires only 30-60 seconds to do 

what other instruments do in 15 minutes or beam and suggested that such a popu- 
more. This rapid action is an important advan- lation inversion could be effected be- 

tage when working with heat-sensitive tween the 2p and 2s levels in hydrogen. 
biological materials. In 1951, Purcell and Pound (4) at Har- 

The Polytron system offers a wide yard University used magnetic tech- 
selection of models, generators and speeds to niques to invert the population of a pair 
provide ideal conditions for homogenization as of nuclear spin states in lithium fluoride 
dictated by type of material, experimental and made the first direct observation of 
conditions and desired end result. For an negative absorption of an applied pulse. 
informative brochure, write: Polytron Division, They described a medium in this condi- 
Brinkmann Instruments, Cantiague Road, tion as at a negative temperature. 
Westbury, N.Y. 11590. In Canada: 50 Galaxy Townes at Columbia University was 
Boulevard, Rexdale (Toronto), Ont. the first to recognize that stimulated 

emission could provide a new class of 

Drinkmonn useful devices. He capitalized on pre- vious work in molecular beam spectros- 

copy in Germany (5), which involved a 

Polgtrotv quadrupolar focusing technique for sepa- rating a beam of molecules into two por- 

tions (of which one is predominantly of 
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molecules in the upper of two energy 
states). Townes proposed dividing an  EEUEKE? 
ammonia beam into two portions in this *fl% iim uiiinii 
fashion and then passing the high-energy **5* flJflflflU 
portion through a cavity resonant at the 
frequency corresponding to the energy T 

separation of the two states. This pro -flURIS AEINO? 01 posal was first reported in the 31 Decem- 
ber 1951 issue of "Columbia Radiation 
Laboratory Quarterly Reports," and sub- ' Both come from Brae Labs, reactions is well known. 
sequent reports detailed the progress of ' so each represents the So compare Brae purity 
the experimental work that followed. ' highest purity reagent grade with products you've used in 
The original plan, to construct a sub- available. Virtually devoid of the past. We think you'll' like 
millimeter wave generator, was soon 
modified in favor of a microwave oscilla- ' heavy metals. the results.., and the price. 
tor. The 30 April 1954 issue of the same And now you can get But to prove it, you'll 
reports described successful operation of both in laboratory quantities! need a supply. So contact us 
the oscillator, which had by then been The usefulness of TRIS now for a free sample, speci- 
named the maser. AMINO* as an effective buffer fications and complete 

In 1959, Townes was awarded U.S. in sensitive biochemical information, 
Patent No. 2,879,439, assigned to the Re- 
search Corporation. The patent de- 
scribed apparatus using stimulated emis- 
sion for the amplification and/or genera- 
tion of oscillatory electromagnetic ener- 
gy. That patent has been widely licensed 
to laser manufacturers. '33 Brae Laboratories, Inc. 230 centre St. Apparently, others had also been stim- 

Nutley, N.J. 07110 ulated by the successful Harvard experi- (201) 661-1061 
ments in 1951. In 1953, Weber (6) dis- *A brand vi iris (hydroxymeihyl) aminomeihane 
cussed the possibility of a microwave 
amplifier that involved creation of a pop- 
ulation inversion in a suitable medium, Circle Na. 8 an Readers' Service Card 
with a signal of appropriate frequency 
supplied. Weber concluded that the  *   - 

amount of amplification produced would B mp nyu   L.. P ri nyu  u  
be very small under ordinary circum- 
stances and would not be able to com- with automatic adiabatic control 
pete with other methods, but he felt the 
approach might have certain special ap- automatic sequencing 
plications. In the Soviet Union, Basov digital thermometer and and Prokhorov appear, in the period of temperature printout 
1952-1954, to have independently pro- 
posed (7) a system rather similar to that 
of Townes. 

Townes's success with the ammonia 
maser stimulated considerable research ...  

aimed at extending the device's appli- 'K 

cability and remedying various short- 
comings, such as relative complexity and 
low power. For amplification the re- 
search focused on development of a sol- .> 

id-state version that would be simpler  
and capable of higher power output. This . 

initially involved use of a paramagnetic 
crystal in which a population inversion 
was periodically created by application 
of magnetic fields-which were reversed 
in a relatively short time as compared to For determing Btu or calorific values of 

the relaxation times of the energy transi- coal, oil, foodstuffs and other combustible 

tions in the medium (8). This however samples with maximum speed, accuracy and C' permitted only pulsed operation. operating convenience. For details, write Another approach, followed by Soviet or phone: Parr Instrument Company, Moline, 
researchers (9), aimed at continuous op- Illinois 61265. 309/762-7716 
eration and involved applying, to an ap- 
propriate gaseous medium, pumping 
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Unique Protein- 
Labelling 
Reagents 

available only from 
Amersham Conventional methods of concentrating 

macromolecules from biological extractions PHENYL [S1 ISOTHIOCYANATE or separations are often a time-Consuming 
Now with increased specific activity problem, especially with dilute solutions. 
200-lOOOmCi/mmol Samples may be contaminated, inactivated, 
code SJ. 189 or partially lost. And working with small 
For the sequencing of proteins by the Edman samples is difficult. 
degradation technique The ISCO Model 1750 Electrophoretic 

Sample Concentrator offers you a new way [32P]DFP to concentrate macromolecules. It's fast, 
200-400p.Ci/mg convenient, inexpensive, non-disruptive, 
code PB. 1 and adaptable to a wide variety of samples. 
Labels proteins, for example esterases, by The Model 1750 will handle 1 to 10 ml phosphorylating serine moieties samples, normally produces 50-fold concen- 
N - SUCCINIM IDYL [2,3-s H] trations in 90 minutes or less, and allows 
PRO PlO NATE quick and easy recovery of concentrates. It uses no pumps or gases-samples are con- 30-6OCi/mmol centrated by a combination of electrophore- 
code TRK. 556 
Acylates proteins under very mild conditions sis and filtration. 

The instrument is suitable for concentra- 1 -FLUORO-2, 4-DIN ITRO [U- 14C] ting proteins, nucleic acids, certain whole 
BENZENE cells and fragments, or any other water soluble macromolecule larger than 3500 5-2OmCi/mmol MW and having electrophoretic mobility. 
code OFA. 282 During concentration, samples may also be 
For the Sanger technique of end-group separated from non-ionic media such as 
analysis of proteins polyacrylamide gels or sugar solutions from 
N -FORMYL-L-  SI METHIONINE density gradients. 
SULPHONE Setup time is minimal and four or more samples can be concentrated simultaneous- >5OCi/mmol ly Cleaning is simple, too-a quick rinse 
code SJ. 231 with deionized water is all that's necessary. 
For labelling amino groups of proteins on out- Learn more about the versatile Model 
side of cell walls via the methyl phosphate 1750 Electrophoretic Sample Concentrator 
derivative and other 15CC instruments. Send for your 

copy of our catalog today: Instrumentation 
Specialties Company, P.O. Box5347, 
Lincoln, Nebraska 68505. Or dial direct, toll 

free (800) 228-4250 (continental U.S.A. 

Arnersharn except Nebraska). 
AMERSHAM CORPORATION: 

A SUBSIDIARY OF TIlE RADIOCIIEMICAL CENTRE 
2636 5. Clearbrook Dr., Arlinton l-le,hts, IL 60005 
3121593-6300 or 800/323-9750 ( oil-tree 

in Canada (1 
505 Iroquois Shore Rd., Oakville, ONT [61-I 2R3 
416/842-2720 or 800/261-5061 (ToIl treel 

Circle Na. 114 an Readers' Service Card Instruments with a difference 
Circle No. 9 on Readers' Service Cord 
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The same NEW Universal! 
Always up to date. or any other discipline, you'll find accessories for your 

Every Zeiss Universal Microscope, whether made every need: photomicrography, cinematography and TV, 
twenty years ago or yesterday or tomorrow, will always photometry, quantitative stereometric image analysis, or 
accept and perform perfectly with the latest accessories for anything else. 
qualitative and quantitative microscopy. Try this with any All ways the best. 
other brand of microscope and you'll appreciate the value Whatever microscope techniques or combination 
of Zeiss design and Zeiss optics. Because they've always of techniques you employ, the Zeiss Universal assures you 
been so good, there's never been a need for a major of consistently superb images. And there is no microscope 
design change. that lets you switch so easily from any one technique to any 
All accessories for all disciplines, other, either in reflected or transmitted light. 

MEDICINE... BIOLOGY... CHEMISTRY... For complete details, write or call today. 
MICROELECTRONICS... METALLOGRAPHY... 

Nationwide service. 
Carl Zei, InC., 444 5th Avenue, New York, 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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U"E flEW CECIflOLOGiE 
4?? 

I ou worI 7 ''N 

44 

/4 
/4 

IDes the range of phenoriena that have New realitie in the world o'/ m ials a e 
discoverd through electronics research, rapidly changi g the way we li'e, now 

ost of us re not preparei to take full the future. In MATERIALS: RENEWAB 
dvantage of! the electronic advances that AND NON REN WABLE RESO RCES, som 
Iready are vailable or are soon to come. of the country foremost aut rities take 

eady for the rospect that eletronics technol- national policy i plications, ener y constraints 
gy increasinly will govern th way we work, environmental oncerns about aterials pr 

and inte ct with the worI1 around us-is duction and ue, perspectives in needs n 
a maj oal o ELECTRONlCS:THE CONTIN- supplies, high technology mat rials nd r - 

NG R UTION. This mportant new newable and r usable resource ' e result s 
a ition to the compendium series ex- rare and refre ing-a e study that ot 
p1 es the pas presen , future role of only identifie cal pro ems but so 
ele ronics in s ch diverse are s as TT$e a thors' consens s that, in pr ci- 
med e, commnications, educ4tion, defense, pIe, these pro lems are solva le. This is vital 
empl nt, and more. Be rea1y for tomor- collection of apers for any ne mt s ed in 
row- dei' ELECTR9NICS today. materials res arch, producti n, s ly, r use. 

Casebo d $12.9 AS MemLrs $11.95) Caseboun $10.00 ( Memb s $9.00) 
Paperbo d $4.95 AA embrs $4.45) Paperbo d $ A S Mem rs $3.75) 

44 

merican soci on for the 
, Advanc e of Science 

conipen fro 1 15 Mas setts Avenue, 
LSID ington, D.C. 20005 

Send Your Order To 
American Association for the Advancement of Science 

1515 Massachusetts Avenue, NW., Department D 
Washington, D.C. 20005 

ELECTRON ICS MATERIALS 
LII casebound ($12.95 retail; $11.95 AAAS member) LI casebound ($10.00 retail; $9.00 AAAS member) 
LI paperbound ($4.95 retail; $4.45 AAAS member) LI paperbound ($4.00 retail; $3.75 AAAS member) 

Series & bulk 
order information Name 

available on request 
Address _______________________________________________________ 

LI Check Enclosed (To AAAS) 
LI Please Bill Me City State Zip 

Remittance must accompany member orders. Please allow 6-8 weeks for delivery. 
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MORE BIG TALK 
ON 

ECLIPSE 
SYSTEMS. 

First, we brought you General ECLIPSE sys- 
AOS, the most intelligent ' . ... tems. So now you can take 
multiprogramming oper- advantage of the sophisti- 
ating system to be found - cation and efficiency of big 
on a small computer. Now computer PL/I without hay- 
we bring you the fastest, I ingto buy a big computer. 
largest and most efficient PL/I is just one more reason 
version of PL/I ever im- why Data General is the 
plemented on a minicom- ' computer company that 
puter. And that's not just I really talks sense. 
talk. It's available now on " Call (617) 366-8911, Exten- 
all multiprograniming Data ' sion 4735. Or write. 

Iw DataGeneral 
We make computers that make sense 

Data General Co ration westboro MA 01581 (617) 366 8911 Data General (C'inada) Ltd Ontano Data General Europe 61 rue de Cocelles, Paris, France, 766.51.78. 
Data Gener Australia, (03) 82 1361 Data General Ltda Sao Paulo Brazil 543 0138 ? D ita General Corporation 1978 ECLIPSE is a registered trademark of the Data General Corporation. 
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K-K-K-KEL-VI-YINATOR. - 960C! 

We sell ultra-cold Hair cracking More Both have automatic alarm sys Send for detailed literaLure. 
cold. Upright drops to 76a C. tems and 2" portholes to accommo Upri0ht UC-105 (- 760C/-1050F) 
Chest model sinks to 960C. And date recorders. More importantly 12 Cubic Feet. 
in over-all performance, we're both carry the name Kelvinator Coin Chest UC-520 (-85 0C/ - 1200F), 
the hottest cold buy around. mercial The company that knows how UC-540 (96a C/-1400F) 
We know what you need in the way of to give you the best cold you ever had 12 Cubic Feet. 
cold so we've designed our units to Write: J. E. Hirssig, Sales Mgr., 
make you happy Take the upright. Scientific and Industrial Division, 
Beyond the cold you need you'll find Kelvinator Commercial Products, Inc., 
convenience features lake six French . 621 Quay Street, Manitowoc, Wiscon- 
doors. Open one withoi t losing the sin 54220. Phone (414) 682-0156. 
cold everywhere else You can label 
each door. Know what's behind it. 
What's good about the chest model? 
It gets colder. And the top can give 
you some more work surface. And IeIvi li ?Z to 
here too we've come up with a great On of the White Consolidated Industries 
way for you to identify the location 
of everything thatsin it 

Circle No 10 on Readers' Service Cord 
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From cosmology to the dynamics of the 
earth's interior...from physics to 
environmental chemistry... 
discover the great books-and great values- 
you get only as a member of 

7 The Library of Science 

(Publishers Prices shown) 

00470-3. VAN NOSTRAND'S SCIENTIFIC 50265. GEOMORPHOLOGY AND TIME. J. 0. 
ENCYCLOPEDIA. Fifth Edition. Hailed as the Thor,ies a,id D. Brunsden, An invaluable schematic guide 
most cornprehensive one-volume reference work ihai focuses on the lime facior in current geomorphological 
of its kind; lhoroughly revised and expanded. II- research. Filled with hundreds of figures, diagrams, and 
lustrated with 2,450 photographs, diagrams, tables, it reviews new ide , concepts and approaches in 
graphs, and over 550 tables. 2382 9-by-12 inch 
pages. Counts as 3 ofyour3 books. $67.50 * 0 the field. $i2.95 

49470. FUNDAMENTALS OF ORGANIC REAC- 
TION MECHANISMS. J. Milton Harris and Carl C. 
Wa,nser. Examination of the theoretical and mechanistic 

34665. ASTRONOMY: FUNDAMENTALS AND S concepts of organic chemistry. Provides theoretical de- 
FRONTIERS. Second Edition. Robert Jastraw and scriptions of organic molecules, the major types of reaction 
Malcblm Thompson. The classic visual and conceptual mechanisms, and the methods for determination of reac- 
sourcebook to the universe, u p dated with data gathered by tion mechanisms. $i6.95 
Apollo and Mariner probes. Includes a 16-page insert of 
full-color photographs. $15.50 - - ** - - -. 64145-2. A NEW DICTIONARY OF PHYSICS. H. I. 

- * * - * * Gray and Alan Isaacs. More than 9, entries provide a 40167-2. THE CONDENSED CHEMICAL DICTIO- * comprehensive, and, where necess , detailed focus on 
NARY. For 58 years the most reached-for compendium of key concepts, formulas, men and mac ines that are crucial 
technical data, now updated to meet today's needs. Over 41610 DATA ANALYSIS FOR SCIENTISTS AND to understanding modem physics. Hundreds of illustra- 
18, entries. Counts as 2 of your 3 books. $32.50 ENGINEERS. Stuart L. Meyer. A veritable bible for tions, graphs, charts and tables. Comes as 2 of your 3 

61530. MATHEMATICS DICTIONARY. Fourth Edi- anyone performinp data analysis, this 513-page volume books. $35.00 
tIon. Edited Robert C. James and Edwin F. Becken- covers all the statistical methods, concepts, and analysis 36785. THE BOWELS OF THE EARTH. Joh,i Elder. A 
bach. by techniques that any experimenter will probably ever need. fascinating tour of global geology and the working systems Revised and expanded edition of this leading $19.95 of the earths core, upper mantle and, crust. $14.00 mathematics diction offers clear, accurate definitions of more than 8, terms. $17.95 40690. COSMOLOGY. Michael Rowan-Robinson. Su- 48710. THE FORCE OF KNOWLEDGE. John Ziman. 

82660. TECHNOLOGY MATHEMATICS HAND- perbly illustrated with space photographs and numerous A sound, contemporary guide, offering a comprehensive 
BOOK. J00 J, Tumna. Instant access to concise summaries star ch s and graphs, this fascinating blueprint brings look at science through its histo and scientists, its evolu- 
of all major definitions, formulas, tables of together all the im rtant ideas and developments . . lion from a cottage craft into a complex industry, to its graphs, in the elementary and intermediate mathematics-from algebra new astronomy. Includes twenty selected controversies in worldwide scope today. $15.95 to determinants and vectors and much, much more. $i5.95 cosmology today. $i3.95 

36395. BLACK HOLES, QUASARS AND THE UNI- 46550-2. THE EVOLUTION OF NORTH AMERICA. 
VERSE. Henry L. Shi man. Also white dwarfs, neutron Dr. Philip B. Kimig. Sweeping geological survey of our f..? 
stars, supernovae, Seytrt more. $12.95 continent that explores its mountains, plains, river valleys, The Library of Science 2-AlH I Galaxies-and deserts, and oceanic shelves from their origins over 600 I 
50551. GRANTS: How to Find Out Ahout Them and million years ago to the p resent. Extensively illustrated I Riverside, New Jersey 08075 What to do Next. Virgimiia P. White. A "must" for anyone with more than 100 beautitully drawn maps and dia;a5n I Please accept my application for membership and I who wants to get, keep, or increase grant funding. $19.50 Counts as2 of your 3 books. 
48705. FORECASTS, FAMINES AND FREEZES. 48580. FIRE OF GENIUS. Ernest V. Heyn. I send me the three volumes indicated, billing me only I 

Lavishly I $3.95 for all three. I agree to purchase at least three I 
John Gribbin. How the earth's climatic changes have af- illustrated document tells the amazing stories behind additional Selections or Alternates during the first 12 
fected our past and may influence our future. Explores the the inventors and inventions of the 20th centu . $12.95 I months I am a member, under the membership plan I greenhouse effect, a new ice age and shifting ma netic _____________________________________________ I described in this ad. Savings range up to 30% and I 
poles. 8.95 I occasionally even more. My membership is cancel- MEMBERSHIP BENEFITS 0 In addition to get- able anytime after I buy these three books. A ship' I 
55000. THE ILLUSTRATED ENCYCLOPEDIA OF ting three books for only $3.95 when you join, you I ping and handling cha e is added to all shipments. I 
ASTRONOMY AND SPACE. lou Ridpath. Covers the keep saving substantially on the books buy. S If I books for $3.95 
full range of astronomical knowledge and space explora- you continue membership past the tria period, you 
lion, from ancient times to now. $16.95 will be eligible for our Bonus Book Plan, with I 

Indicate by number the hooks you want. 44900-3. THE ENCYCLOPEDIA OF COMPUTER savings of at least 70% off publishers' prices. S At . 
SCIENCE. Edited by Amithomiy Ralston and Chester L. 3-4 week intervals (15 times per year) you will I 
Meek. A monumental 1,550 page volume, offering con- receive the Book Club News, describing the coming A few expensive Main Selection and Alternate Selections, together I books (noted in book descriptions) I densed, accurate information on essential topics ranging with a dated reply card. In addition, up to 4 times a I count as 2 or 3 choices. 
from theo to applications, from program structures to the logical design of central processing units, from Boolean year, you may receive offers of special selections, Name ______________________________________ ant the I ______________________________________ algebra to microprogramming. Counts as 3 of sour 3 always at substantial discounts. 0 If you w books. $60.00 Main Selection, or the special selection, do nothing I 

and it will be sent to you automatically. * If you I Address ' 54995. THE ILLUSTRATED ENCYCLOPEDIA OF prefer another selection, or no book at all, simply I  _____________ ____ ____ ARCHAEOLOGY. Glyn Daniel, General Editor, indicate your choice on the card, and return it by the ity State Zip_____ I 
worldwide coverage of the people, places, and things of date specified. 0 You will have at least 10 days to I (Offer good in Continental U.S. and Canada only. I 
the past with over I, entries and more than 100 illustra- decide. If because of late mail delivery of the News, I P rices slightly big her in Canada.) Book selections I 
lions. The significant sites, cultures, civilizations, terms, you should receive a book you do not want, we purchased for professional purposes may be a tax- 
tools, and techniques packed into one all-inclusive vol- guarantee return postage. I deductible expense. 
ume. $17.95 __________________________ I? 
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Volume II in the annual AAAS series 

This series is sponsored by the AAAS and its Committee on Science and Public Policy and 
prepared under the direction of Willis H. Shapley, former budget official and Associate 
Deputy Administrator of NASA, who has had extensive experience in research and develop- 
ment, national defense, and space programs. 

RESEARCH & DEVELOPMENT IN THE and analytical report on R&D in the federal budget. 

FEDERAL BUDGET: FY 1978, by Willis H. They identify issues of major importance to scientists, 

Shapley, Don I. Phillips and Herbert RobaCk, engineers, research institutions, administrators, and 
offers a timely analytic summary and interpretive students of public policy. 
report on R&D in this year's annual budget and a 
stimulating discussion of significant, current, and Essential reading in this changing climate of govern- 

basic issues: ment support of R&D. 

* FY 1977 budget outcome Order your copies now. 

* FY 1978 budget analysis 

* Future R&D budget outlook 

* Congressional role in R&D budgeting ORDER FORM 

* How R&D budget decisions should be made Please send me the item(s) checked below: 

RESEARCH & DEVELOPMENT IN THE LI R&D in the Federal Budget: FY 1978 
FEDERAL BUDGET: FY 1977, by Willis H. Retail: $5.50 AAAS member price: $4.95 

Shapley, lays the foundation for FY 1978 and suc- LII R&D in the Federal Budget: FY 1977 

ceeding volumes. It gives an in-depth analysis of how Retail: $5.50 AAAS member price: $4.95 

the federal budget is prepared and surveys the broad 
range of continuing issues affecting research and LI Both publications at the special rate 

development budgets. An incisive analysis of lasting Retail: $9.00 AAAS member price: $8.10 

significance. 
All orders $5 or less must be prepaid. 

These two volumes unravel the mysteries and com- (Please allow 6 to 8 weeks for delivery) 
plexities of the budgeting process and give a clear _________________________________________________ 

Send orders to Department L 
 American Association for the Advancemeni of Science 

1515 Massachusetts Avenue, NW, Washington, DC 20005 
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Vft.uit. the oly *d spenser with 

a Tef. Ho.  coated . 
plunger? 

Ask.fo.th.e tYef Ion Dispenser.' 
Why does a rinkmann Dispensette seem to work more 

smoothly than other bottle-top dispensers? 
 .. The secret is its.Teflon-coated plunger, 

Dispensers with glass or polypropylene plastic plungers often 
'freeze' or 'stick' when used with alkaline reagents. On a Dispen- 
sette, the Teflon coating on the plunger insures smooth operation 
with any reactive chemical (except HE), even with concentrated 
acids and bases. 

Of course, it takes more than a smoothly-working plunger 
to make a dependable dispenser. Instead of external glass 
tubing that could break or chip, Dispensettes are equipped 
with flexible Teflon filling and discharge tubes that can 
easily be cut to any desired length. Simply pull them off 
and a.Dispensette is ready forautoclaving at.1 20.C 
without further disassembly. 

ispensette offers a wide selection of models 
:i>. for fast, accurate dispensing of volumes from 0.1 

to 50m1, with better than ?1.0% accuracy and. 
.1% reproducibility. There is hardly a standard 

size screw-neck ent bottle, can or container 
(even STJ 24/40 and 29/42 glassware which 

a Dispensette will not fit, either directly or with 
optional screw-in adapters. 

Some Dispensette design features have been copied by other 
dispensers, but none has its smooth, foolproof operation. That's 
be' use only.Dispensette has aTeflonc&ated plunger. Writefor 
literature Brinkmann Instruments, Inc., Cantiague Rd., Westbury, 

N.Y. 11  canada: Brinkmannlnstruments (anada,Ltd.. 

Brinkmann 
.15P.Ens....t 

Available Irorn A e Scientific 
B icman instruments, Science ssentiels Operations 
Blo-Rad Laboratoriea/cole-Parmer instrument co. 
curtin Metheson Scientific/Fisher Scientific 
General Scientitic/Mericson Scientifie/Preiaer S jentifi 
Sargent Welch/Scientific Products/SCA Scientific 
Art ur H. Th mes/vWR Scientific/Wiikens-Anderson c 

DispensetteS is a registered tra 
Teflon is a Du Pont tredemerk 
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AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE Policy for Energy 
Science serves its readers as a forum for the presenta- 

tion and discussion of important issues related to the ad- The recent (13-17 February) Annual Meeting of the American Associa- 
vancement of science, including the presentation of mi- tion for the Advancement of Science in Washington, D.C., included 139 
nority or conflicting points of view, rather than by pub- 
lishing only material on which a consensus has been symposia with some 180 half-day sessions. Many of these were policy-on- 
reached. Accordingly, all articles published in Science- ented and especially appropriate for the locale. One major theme was ener- 
including editorials, news and comment, and book re- 
views-are signed and reflect the individual views of the gy, which was addressed in 12 sessions. Conservation and renewable ener- 
authors and not official points of view adopted by the 
AAAS or the institutions with which the authors are af- gy sources were strongly represented. Of particular interest was a session 
filiated. on "New Batteries in Energy Use of the Future." Substantial progress is 

Editorial Board being made in the development of batteries which have higher energy stor- 
1978: RICHARD F. BALZHiSER, JAMES F. CRow, age per unit weight than those employing lead and which utilize cheap, 

HANS LANDSBERG, EDWARD NEY, FRANK W. PUTNAM, 
MAXINE SINGER, PAUL F. WAGGONER, F. KARL WIL- abundant materials. But the path from laboratory to large-scale use will re- 
LENBROCK 

1979: E. PETER GEIDUSCHEK, WARD GOODENOUGH, quire a decade or more. It is also clear that major practical effects from 
N. BRUCE HANNAY, MARTIN J. KLEIN, FRANKLIN A. conservation and from renewable energy sources will only come slowly. 
LONG, NEAL F. MILLER, JEFFREY J. WINE While it is essential that great efforts be made to achieve distant goals, the 

Publisher nation must also meet the day-to-day demands of the next 10 years. A num- 
WILLIAM D. CAREY her of speakers emphasized that for the next decade the major sources of 

Editor ' energy will be oil, natural gas, coal, and nuclear reactors. Of these, oil will PHILIP H. ABELSON continue to be the most important. 
Editorial Staff 

Managing Editor Business Manager Considerable apprehension was expressed as to whether sufficient sup- ROBERT V. ORMES HANS NUSSBAUM plies of petroleum will be available during the coming years. It was noted 
Assistant Managing Editor Production Editor that about 75 percent of the oil that is exported by producers comes from 
JOHN B. RINGLE ELLEN B. MURPHY the Middle East. An Arab-Israeli conflict is only one of many potential 
News and Comment: BARBARA J. CULLITON, Editor; 

LUTHER J. CARTER, CONSTANCE HOLDEN, DEBORAH developments that might lead to interruption of supplies. 
SHAPLEY, R. JEFFREY SMITH, NICHOLAS WADE, JOHN The present weakness of the dollar was also mentioned, though perhaps 
WALSH. Editorial Assistant, SCHERRAINE MACK 

Research News: ALLEN L. HAMMOND, Editor; RICH- without as much emphasis as the matter warrants. During the past 6 months 
ARD A. KERR, GINA BARI KOLATA, JEAN L. MARX, the dollar has declined about 17 percent with respect to strong currencies, 
THOMAS H. MAUGH II, WILLIAM D. METZ, ARTHUR L. 
ROBINSON. Editorial Assistant, FANNIE GROOM while the price of gold has increased nearly 25 percent. Most of these 

Associate Editors: ELEANORE BUTZ, MARY DoRF- changes have occurred in the past 3 months. This weakness attests to a loss 
MAN, SYLVIA EBERHART, JUDITH GOTTLIEB 

Assistant Editors: CAITILIN GORDON, RUTH KUL- of confidence in the dollar occasioned by a huge trade deficit arising out of STAD, Lots SCHMITT, DIAN TURKIN soaring oil imports. As foreigners continue to convert their holdings into 
Book Reviews: KATHERINE LIVINGSTON, Editor; stronger currencies, they place further pressure on the dollar. The ingredi- 

LINDA HEISERMAN, JANET KEGG 
Letters: CHRISTINE KARLIK ents for a damaging panic are present. Even should this not occur, weak- 
Copy Editors: ISABELLA BOULDIN, OLIVER HEAT- ness of the dollar is likely to persist while the value of oil reserves is likely 

Widu tin NANCY HARTNAGEL, JOHN BAKER; YA to increase. The Arabs may decide to conserve their nonrenewable wealth. 
LI SWIGART, ELEANOR WARNER; JEAN RoCKWOOD, It ts possible that adverse political and financial developments will not 
LEAH RYAN, SHARON RYAN occur. However, another cloud has appeared in the form of questions con- 

Covers, Reprints, and Permissions: GRAYCE FINGER, 
Editor; CORRINE HARRIS, MARGARET LLOYD cerning the volume of supplies that might be obtained from Saudi Arabia 

Guide to Scientific Instruments: RICHARD SOMMER which has the largest reserves. Optimists had assumed that the Saudis 
Assistant to the Editors: RICHARD SEMIKLosE would be willing to more than double their current production. Several 
Membership Recruitment: GWENDOLYN HUDDLE sources now take the view, on technical grounds, that such an increase is 
Member and Subscription Records: ANN RAGLAND 

EDITORIAL CORRESPONDENCE: 1515 Massachu- unlikely. But if current trends continue the United States will be seeking 
setts Ave., NW, Washington, D.C. 20005. Area code substantially increased imports. The Carter Energy Plan projected imports 
202. General Editorial Office, 467-4350; Book Review of as little as 6 million barrels per day in 1985, but experts now predict 
467-4367; Guide to Scientific Instruments, 
News and Comment, 467-4430; Reprints and Per- imports of 11 to 12 million barrels per day at that time. 
missions, 467-4483; Research News, 467-4321; Cable: 
Advancesci, Washington. For "Instructions for Contrib- Because of increased world demand without commensurate increase in 
utors," write the editorial office or see page xv, Science, supplies, a number of speakers at the AAAS predicted that there will be 
30 September 1977. 
BUSINESS CORRESPONDENCE: Area Code 202. another "oil crisis." Accordingly, it was repeatedly recommended that Business Office, 467-4411; Circulation, 4674417. ways be found to construct and operate a few full-scale plants designed to 

Advertising Representatives produce oil from shale, liquids from coal, and methane from lignite or coal. 
Director: EARL J. SCHERAGO 
Production Manager: MARGARET STERLING Neither the Congress nor events have been kind to the Carter Energy 
Advertising Sales Manager: RICHARD L. CHARLES Plan. The Administration has recently stated that it will be coming up with 
Marketing Manager: HERBERT L. BURKLUND 

Sales: NEW YORK, N.Y. 10036: Steve Hamburger, 1515 a comprehensive plan for production of synthetic fuels. The probable time 
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Micromeritics introduces 
MicroSil, a remarkable new 
class of HPLC columns for all 
reversed and normal phase, 

as well as Ion exchange applications. These columns offer: 

*high efficiencies and im- 
-e je(Sa proved resolutions 

 ' e) a OeoeW. *shorter analyses time *superior selectivities \J *high minimum plate count 

 guaranteed 

e': ea'6 0-e For more information, contact 

9w Micromeritics Instrument cor- 

to,.  92506 poration, 5680 Goshen Springs 
921At Road, Norcross, Georgia 30093 

Ki    instrument corporation 
A, 400  ' 95693 jrnicromeritics? 
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them in suspension continuously or in- 
termittently as required. The stainless 
steel container holds 2 quarts. Optional 
features include a no-drip faucet for sam- 
pling. The Stir-Mixor is recommended 
for barium solutions, photographic solu- 
tions, slurries, and dispersions for x-ray, 
medical, and biological applications. 
Waring Products Division, Dynamics of 
America. Circle 670. 

Literature 
Pocket-SizedpH Meter Disposable Skin Stapler 

Medical Products are featured in a 
Lilliput pH meters feature submersible The Proximate comes with two sizes catalog that includes sections on blood 

electrodes. Model 750 has a direct-read- of staples: regular staples are 5.7 by 3.9 banking, hematology, coagulation, 
ing meter, model 765 has a digital dis- millimeters and wide staples are 6.9 by chemistry controls, reagents, quality as- 
play. Both models cover the range from 3.9 millimeters. Each disposable stapler surance, immunochemistry, glassware, 
0 to 14 pH units. Their Perma-fill sub- is loaded with 35 staples. The physician and instrumentation. Dade Division, 
mersible electrodes have a sealed refer- everts the tissue along the wound, makes American Hospital Supply. Circle 715. 
ence gel and do not require refilling, light contact with the stapler, applies the Computer Assisted Image Processing 
Hellige. Circle 666. staples, then disposes of the stapler. A and Analysis offers a complete detailed 

wound is thus closed quickly with mini- introduction to the economic, technical, 
mum risk of scarring or infection, and procedural aspects of image analy- 

Analytical Balance Staples are easily removed. Ethicon. sis. Optronics International. Circle 717. 
Circle 671. Disposable Laboratory Materials of- 

The A30 is a top-loading analytical hal- fers pipet tips, mailing vials, tubes for 
ance with a single bar for taring. Weigh- scintillation vials, pipettes, and other 
ing and taring ranges are from 0 to 30 Seismic Event Recorder plastic items. Variable Volumetrics. 
grams with an additional 30-gram tare Circle 718. 
available by removing disks under the The Microcorder uses five micro- Laboratory Instruments include fluo- 
weighing pan. Weight is read to 0.1 milli- processors to handle data and control rometers, spectrophotometers, flame 
gram on a digital display. There is a sta- recorder functions. The device is port- photometers, and a selection of accesso- 
bility detector and a four-position switch able at 12.7 kilograms and is powered by ries for these devices. Turner Associ- 
for adjusting the measuring cycle from three rechargeable gel cells. The oper- ates, Division of American Sterilizer. 
outside of the balance. Mettler In- ator uses a keyboard for input and to se- Circle 719. 
strument. Circle 665. lect sampling rate, detection criteria, and Electrochemical Instrumentation fea- 

recording times. All elements of time and tures the Metrohm line of apparatus and 
data are digitized and displayed. Data accessories for potentiometric analysis. 

Fraction Collector are recorded on tape cassettes. Teledyne Brinkmann Instruments. Circle 720. 
Geotech. Circle 669. Marine or Fresh Water Quality Mea- 

The 2070 UltroRac II offers three col- surements lists a complete line of appa- 
lection modes: timed flow, drop count- ratus for determining pH, temperature, 
ing, and pulse control. Pulse control re- Atomic Absorption Spectrophotometer salinity, depth, oxygen content, and so 
sults in accurate, reproducible fractions forth. Martek Instruments. Circle 672. 
regardless of changes in rate of flow or Model 5000 is designed for sequential, Biomedical Supplies includes more 
surface tension. The device provides an multielement analysis and can determine than 1000 items for medical research or 
event mark for a recorder to relate col- up to six elements in as many as 50 sam- clinical laboratories. California Scien- 
lected fractions to peaks on a record. A ples without intervention by the oper- tific. Circle 673. 
step-delay feature allows for com- ator. Operator enters operating parame- Scientific Chemicals and Supplies lists 
pensation for the volume of liquid in the ters by magnetic card, uses digital con- a complete line of electron microscopy 
tubing between the detector and the de- trols for the burner and gas control, and electrophoresis chemicals and sup- 
livery head. UltroRac II handles 200 selects light sources from a six-lamp tur- plies. Polysciences. Circle 675. 
tubes, 8 to 18 millimeters in diameter, in ret, corrects for background, and uses a Sample Vials are featured for auto 
20 racks of 10 each. LKB Instruments, programmable auto sampler to present samplers, biological preservation, and a 
Circle 667. samples and standards to the instrument variety of chemical applications. Whea- 

in the proper order. Perkin-Elmer, In- ton Scientific. Circle 676. 
Newly offered instrumentation, apparatus, and strument Division. Circle 668. Iodine-125 Products and Iodine-125 

laboratory materials of interest to researchers in all Safe Handling Guide are each 12-page 
disciplines in academic, industrial, and government 
organizations are featured in this space. Emphasis is brochures devoted to uses of this radio- 
given to purpose, chief characteristics, and avail- 
ability of products and materials. Endorsement by Laboratory Mixer chemical. New England Nuclear. Circle 
Science or AAAS is not implied. Additional infor- 677. 
mation may be obtained from the manufacturers or 
suppliers named by circling the appropriate number The Stir-Mixor is designed to dissolve Laboratory Equipment features new 
on the Readers' Service Card (on pages 1030A and or emulsify low-, medium-, or high-vis- products from a variety of sources. SGA 
1 126C) and placing it in the mailbox. Postage is free. 

-RICHARD G. SOMMER cosity liquid ingredients and to keep Scientific. Circle 678. 
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Introducing 

GRANTS MAGAZINE 
the journal of sponsored research 
and other programs 
Editor: Virginia P. White 
Assistant Editor: Patrick Tarantino 

Editorial Board: 
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John Jagger, Ann E. Kaplan, Richard A. Lacey, Raymond 
Latarjet, Robert A. Mayer, Kathryn Mohrman, Sally J. 

'.4.4.. Oleon, Crodowaldo Pavan, Lord Ritchie-Calder, David 
L. Sills, J. E. Slater, Lynn M. Slavitt, Fannie Taylor, Robert 
Ubell, R. C. von Borstel, Rowan A. Wakefield, Melvin 
Weinstock, Adam Yarmolinsky. 

Grants Magazine is a broadly conceived, interclisciplin- 
ary quarterly publication that will provide a forum for 
discussion of the various issues that affect both public 

HeIlma-the largest assortment of highest and private philanthropy, serving both the grantseeking 
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These Swift research quality mechanism operates automatically 
microscopes have a shorter arm and to prevent damage to finely bal- 
lower profile . .. promise (and de- anced gear train. Coarse focusing 
liver) peerless resolution . . . are lock can be pre-set to prevent slide 
easily and quickly interchangeable breakage. Fine focus control op- 
with Swift accessories. These in- erates continuously throughout the 
struments are meticulously designed entire range of magnification. 
to meet all requirements of medical Even with its many built-in 
and other advanced biological sci- preventives for excessive wear and 
ence areas. Optics are of particu- tear, 31d its extraordinary research 
larly high caliber. Binocular head features, the M1000 Series is sur- 
is rotatable 3600. Stage is raised prisingly moderate in price. Write 
and lowered uniformly on precision today for price list with variable 

ball bearings with no lateral options in components, and name 
1+' .', movement. Patented clutch of nearestdealerfor demonstration. 
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