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An even better quiet Centrifuge: 
Beckman J-21C. 

Now the centrifuge that started the and its superior level of performance. parable JCF-Z rotor for separations 
quiet revolution is even better. The It has a high-torque de drive that by continuous flow, zonal, and 
new 21,000 rpm J-21C has a stainless gets rotors to speed fast, and a partial re-orienting gradient techniques - all 
steel refrigeration chamber for easier vacuum system that reduces in one rotor body with inter- 
maintenance, and improved elec- wind friction and increases drive and changeable cores. 
tronics that include a new circuit for brush life. You can start a quiet and more 
automatic shutdown of the drive if the The J-21C offers a full line of efficient revolution in your laboratory 
temperature of the rotor chamber fixed-angle and swinging-bucket with a J-21C. Send for Data File 366 
exceeds the set temperature by 1.50C. rotors, complete with a wide variety to Beckman Instruments, Inc., 

What has not changed is the of adapters and tubes. For Spinco Division, 1117 California Ave., 
J-21C's remarkably quiet operation, larger volumes, there is also the incom- Palo Alto, California 94304. 

BECKMAN? 
Circle No. 113 on Reoders' Service Card 



if ' million 
0 

operations 

per second 
turns you 
Ofl @0@ 

... let us turn you on to our new concept in check-out and run your program more quickly 
parallel processing systems - total capability and easily than ever before. And with the op- 
previously unmatched by any computer. tional ECSSL compiler, you'll have the most 

From Electronic Associates, Inc. comes a advanced simulation system software available 
family of systems designed to simulate, monitor, today. 
control, engineer or research your scientific Our alphanumeric CRT offers the ease 
problems. and accuracy of keyboard management to help 

EAI 2000... use it alone as you would use you simulate, stimulate, educate, postulate, cor- 
your digital; or use it with your digital to expand relate, integrate.., to the fullest extent of your 
the capability of both  Imagination. 
Computational time say- 
ings up to 100:1 and cost  It's affordable, too! 
reductions up to 30:1 are Even with a small budget, you can 
yours when you use EAI - jr,. solve complex problems. Start with 
2000 as a digital peripheral 1.2 million operations per second for 

An industry-standard I less than the price of a small digital. 
RS-232 serial port and op- Through design modularity EAI 2000 
tional high-speed parallel I . . grows as you grow - up to 15 million 
interface provide low-cost, operations per second - without 
time-critical data communica- ' j ' financial penalty. 
tions. Every digital-connected Does EAI 2000 turn you 
system in the family has a j > on? Call or write Bill Kaplan, 
complete library of FORTRAN- ' Product Manager... he'll turn 
based software to set-up, you on to more information. 

I 
185 Monmouth Parkway, West Long Branch, N.J. 07764 (201) 229-1100 

Aechen, West Germany' Brussels, Belgium. Burgess Hill, England' Paris, France 
Sao Paulo, Brazil. Singapore, Malaysia Solna, Sweden' Sydney, Australia Tokyo, Japan 

Circle No. 125 on Reoders' Service Card 
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The Nobel Prizes that gave LKB supplies equipment necessary for grow- 
birth to an idea ing and disintegration of microorganisms through 

One part of every LKB instrument is over to the final characterisation of a purified sub- 
30 years old: our experience in biochemical sep- stance. Probably the most important techniques 
aration techniques. in biochemistry are those involving separation 

30 years ago the Nobel Piize winners Prof. and analysis, and there we have our greatest 
T'he Svedberg and Prof. Arne Tiselius instilled experience. 
into the new company the need for high quality 
in scientific instruments. Their cooperation and L helps science advance, 
encouragement developed into close contacts an serves the scientist 
with scientists worldwide. As a result, LKB is to- For science to advance, knowledge must be 
day in the forefront of ideas in biochemistry, and shared. At LKB knowledge comes from our cx- 
can present to the scientist the right equipment perience and research and from our many world- 
and techniques at the right time. wide contacts. We share our knowledge in several 

ways: in the quality of our instruments, as Work- ' 

shops and Seminars, literature such as Acta Am- 
pholinac, Application Notes and SCIENCE 
TOOLS. 

Using LKB equipment guarantees nobody a Electrophoresis 
Nobel Prize, but it does lay a sure and certain This technique laid the basis of LKBs entry 
basis for careful experiments and accurate results. into biochemical separations and prepared the 

way for further developments. In developing re- 
liable equipment we were greatly helped and 

Complete and versatile equipment encouraged by Arne Tiselius, whose important 
means access to a wide variety of work on electrophoresis was rewarded by a Nobel 

methods Prize in 1948. 
At LKB research and development of the LKB provides the basic equipment needed 

instrument go hand in hand with research and for an electrophoretic system, anal ical or pre 
development of the technique, so that the one is parative, column or thin layer: equipment such 
ideally suited to the other. Often, LKB instru- as power supplies with constant power, voltage 
ments are developed with several techniques in and current; Multiphor for thin layer electropho 
mind. This allows the scientist to change methods resis and immunoelectrophoresis; and Uniphor? 
easily without changing equipment, or to experi- for column electrophoresis. 
ment within one method. 

522 SCIENCE, VOL. 195 



Prize Kit 
Electrofocusing Gel filtration 

LKB has led the world in electrofocusing since The lagging development of gel filtration 
we introduced it in 1966. Our breakthrough then media has been given a new impulse by the intro- 
was with Ampholine? carrier ampholytes and duction of LKB Ultrogel?. This new medium, a 
electrofocusing columns. The recent introduction copolymer of polyacrylamide and agarose, gives 
of Multiphor, the ready-to-use Ampholine? PAG- better resolution and high flow rates. Ultrogel is 
plates, and the PEGG kit for preparative electro- becoming the gel of choice, especially in the diffi- 
focusing in granulated gel has extended even cult area of serum protein fractionation. 
further the scope of this very efficient high resolu- All the equipment you need for gel filtration 
tion, technique. columns, Uvicord? UV monitors, PerpexPumps, 

UltroRac? and RediRac fraction collectors - is 
madebyLKB. 

Ion exchange, affinity and adsorption 
chromatography 

Isotachophoresis The "adapted gradient technique", using 
Kohlrausch's theory of 1897 was turned into LKB Ultrograd? gradient mixer, gives much im- 

simple practice when LKB introduced Tachophor proved resolution over ordinary gradient elution. 
in 1974. This latest and most advanced electro- You dictate the shape of the gradient simply by 
phoretic technique can be used for analysis or cutting it out on chart paper. Ultrograd produces 
preparation on the microscale using Tachophor, controlled and reproducible gradients, and to 
a complete separation taking oniy 20-40 minutes. scale-up for preparative work you simply increase 

the flow rate. 
This summary of LKB equipment is necessa- 

rily short. Our new 58-page colour booklet "LKB 
Systems and Methods for BiochemicalResearch" 
illustrates all LKB equipment and describes in 
some detail the methods for which they are used. 
Our colour poster "Preparative Separation Prin- 
ciples in Biochemistry" is a worldwide attraction: 

4. like the booklet you can get a free copy by writing 
or phoning tous. 

For large scale preparation in polyacrylamide 
gel, Uniphor should be used. 

LKB Instruments Inc. 
12221 Parkiawn Drive, Rockville, Maryland 20852 

11 FEBRUARY 1977 523 
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1. Mobile stainless steel rack with suspended Disposable formed plenum filters shown above polycarbonate cages cages. Flat filter sheets also available 

See-ThroughMsuspen 
The most versati 

housing syste 
(So many options...you "buil "it r wn s Cs.) 

Basically, this system involves a mobile stainless steel Cage_bottoms: solid or stainless steel wire mesh. 
rack with suspended polycarbonate cages. 
Two rack sizes are available: the large rack accommo- Walkfloor mesh: 2 x 2 (for rats) or 3 x 3 (for mice). 
dates either 60 small cages, or 30 large cages, or 
combinations of both size cages. The new smaller rack Food hopper-: Four available (for rats, mice, and guinea 
size takes either 50 small cages, or 25 large cages, or pigs). 
combinations of both. 
This See-ThroughTM system is ideal for housing rats, Wateringystems: Bottle or automatic (many variations 
mice, hamsters, and guinea pigs. available). 

Filteringy teins: New disposable formed plenum 
The many other options polyester spun-bonded filter that provides at least 100% 
cage sizes: 10V2" x 9?" x 8" deep or 19" x 10V2" x 8" more filter area than flat sheet filters. Effective in reducing 
deep. cross-contamination and in minimizing the stress of a 

high ammonia atmosphere. Also available: 
autoclavabk filters. 

526 SCIENCE, VOL. 195 



3 Rack accommodates small or large cages or 4 One available automatic watering system shown; 
combinations of both. other automatic systems or bottle watering 

also available. 

Other important features/benefits 
Of fundamental importance regardless of how you "build" For more information about the most versatile small 
your See-Through system initially to meet your current animal housing available, white or call Lab 
needs, its flexibility assures easy modification to your Products Inc., 365 W. Passaic St., Rochelle Park, N.J. 
future requirements. And in an era where change 07662 (phone: 201/843-4600) 
is inevitable and budgets tight, this kind of foresight can 
substantially reduce "future shock." Why not also request our complete catalog? 

No separate cage lids! Each cage is suspended from 
the shelf above, and that shelf is perforated. Accordingly, 
the perforated shelf itself serves as the "lid" for the 
cage immediately below. No initial lid cost. No subsequent 
handling. No replacement. 

Visibility. As the See-Through name implies and the 
photos demonstrate, animal observation is completely 
unimpaired. 

Excreta trays. Easily removable, products 
New Product! I  company 
See-Through II: meets ILAR's new housing specifications 
(see "Guide for the care and Use of Laboratory Animals"). Lab Products. ..not just 
8" deep cage with 200 sq. in. floor area at dead bottom plastic cages, metal cages, 
houses 5 rats. 6" deep cage with 75 sq. in. floor at dead custom fabrication, laminar 
bottom houses 5 mice. flow systems, bedding, 

automatic watering systems, 
Circle Na. 30 on Readers' Service Card accessories... 

Copyright ? BioMedic Corporation 1976 
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JEEN JR 

see the Preconvention issue of 

Annual Meeting Science, 7 January 1977 
or write 

Denver AAAS Meetings Office-Suite 600 

1776 Massachusetts Avenue, NW 
20-25 February 1977 Washington, D.C. 20036 

SYMPOSIA EXHIBITS SCI 
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Digital presents lab systems You can even tie everything Laboratory Data Products 
that suit your taste without together using DECnet commu Group, MR2-4/M51, Maribor- 
stretching your budget. Nine nications protocols. And that ough, MA 01752. Telephone: 
different PDP-11 based DECLAB means you can design a lab sys (617) 481-9511, ext. 6951. Euro- 
hardware systems with two tem that's perfect now. And pean headquarters: 81 route de 
different DECLAB real-time years from now. l'aire, 1211 Geneva 26. Tel: 
software packages. So now you So if you're looking for a lab 427950. In Canada: Digital 
can pick just the right combina- system, look for the system that's Equipment of Canada, Ltd. 
tion of power and price, hard- easy to start with. And stay with. 
ware and software that fits your Digital's DECLAB. For details, 
lab because it was designed for it. call your nearest Digital sales 

With DECLAB, you can office. Or send the coupon to 
choose a system that gives you Digital Equipment Corporation, 
graphics capability. Hardcopy )--- 
capability. Digital's latest analog- Digital Equipment Corporation, Laboratory Data Products Group, 
to-digital as well as digital-to- MR2-4/M51, Marlborough, MA 01752. 
analog interfaces. Single or D I'm interested. But my need is long range. Please send me the DECLAB 
multi-task real-time operating Family brochure. 
systems. And more. LZ I'm very interested. Please have your nearest sales engineer get in 

And since all our DECLAB touch with me. 
systems are compatible, you can 
take your system and expand it Name______________________________ Title_________________ 
as your lab expands. You cn Company Phone - -_______ 
add printers, graphics terminals, 
storage disks. You can also add Address -____________________________________________ ___ 
our new general purpose inter- City State Zip 
face bus (IEEE Standard 488). S2117 



Language Learning by a Chimpanzee The LANA Project 
Edited by DUANE M. RUMBAUGH 
The first Volume in the COMMUNICATION AND BEHAVIOR Series 

This book reports the findings of the Lana Project (Lana scription and analysis of the methods used in training the 
is an acronym for LANguage Analogue Project as well as chimpanzee and her ultimate acquisition of various in- 
the name of a young chimpanzee), whose aim was to guistic skills (e.g.) learning names and attributes); the 
develop a computer-based language-training system in an chimpanzee's conversations, both spontaneous and ma- 
effort to investigate the ability of chimpanzees to acquire nipulated, are detailed. Implications for the language train- 
language. Beginning with a review of language theory ing of the mentally retarded are discussed. Finally, using 
and communication, the report discusses the probable the data obtained from their experimentation, the authors 
relation between cross-modal perception and language. consider the possible relationship between communica- 
The strategies and tactics of the language project along tion in general and language in particular from an evolu- 
with the details of the Yerkish language and computeriza- tionary perspective. 
tion and programming are presented, followed by a do- 1977, 304 pp., $ 1750/312.40 ISBN: 0-12-601850-2 

Biotelemetry Ill 
PROCEEDINGS OF THE THIRD INTERNATIONAL SYMPOSIUM ON BIOTELEMETRY, 1976 

Edited by THOMAS B. FRYER, HARRY A. MILLER, and HAROLD SAN DLER 
Based upon a four-day international symposium held in telemetry from the viewpoints of engineering design, fabri- 

Pacific Grove, California in May 1976, this book contains cation, and applications to man in the areas of: trans- 
the numerous technical papers, workshops, and in-depth ducers; transmission and receiving systems; surgical 
discussions presented by the participants, who repre- implants; emergency medical care; patient monitoring 
sented the latest basic research and clinical applications (cardiac, respiratory, fetal, neuropsychiatric); sports med- 
of telemetry throughout the world. Beginning with a his- icine; studies of free roaming animals. 
tory of the past 50 years of biotelemetry, the speakers 1976, 408 pp., $19001313.50 ISBN: 0-12-269250-0 
devote themselves to a characterization of the status of 

Population Cyto genetics Studies in Humans 
PROCEEDINGS OF A SYMPOSIUM ON POPULATION CYTOGENETICS SPONSORED BY THE BIRTH DEFECTS INSTITUTE 
OF THE NEW YORK STATE DEPARTMENT OF HEALTH, HELD IN ALBANY, NEW YORK, OCTOBER 14-15, 1975 

Edited by ERNEST B. HOOK and IAN H. PORTER 
A Volume in the BIRTH DEFECTS INSTITUTE SYMPOSIA Series 

From the Preface: normalities in embryos, fetuses and live births, and in a 

Human population cytogenetics encompasses study of selected group of seven and eight year old children, 
the rate of cytogenetic abnormalities and variants, their providing estimates of the prevalence rate of these ab- 
phenotypic consequences, their segregation, and their normalities in populations of which these groups are 
causation. The theme common to such studies is that in representative samples. Also included is an extensive dis- 
one way or another way they all involve study of human cussion of data pertinent to the possibility of racial dif- 
populations with defined characteristics. ferences in frequency of chromosomal abnormalities. The 

This volume presents a number of different approaches study of children in addition provides data on-the fro- 
to such investigations which were considered at the 6th quency of chromosomal variants, and a case control study 
annual Symposium of the Birth Defects Institute in Albany, bearing on their phenotypic significance. - - - 

New York. These include studies of the frequency of ab- 1976, 394 pp., $17501312.40 ISBN: 0-12-355460-B 

The Modern Rise at Population 
By THOMAS McKEOWN 

In this volume, the author examines initially the experi- he examines fully the reasons for this decline. Contrary 

once of animals and early man, but relies mainly on nu- to what one would expect, improvements in nutrition and 
tritional, medical, environmental and behavioral data from nvironment, and changes in reproductive behavior were 
populations in England and Wales in the eighteenth, nine- much more important than medical science. 
teenth, and twentieth centuries. The author concludes that 1976, 168 pp., $14.50 ISBN: 0-12-485550-4 
the modern rise of population was due essentially to a Academic Press Sales Territory: United States and Latin 
decline in mortality resulting from infectious diseases and America 

Nuclear Reactor Satety 
Edited by F. R. FARMER 

Nuclear Reactor Safety helps to put the nuclear reactor safety; a discussion of the quantitative approach to re- 
hazard into perspective using risk analysis techniques that actor safety assessment; and consideration of the specific 
have recently been developed and are currently gaining safety problems inherent in thermal and fast reactors. The 
acceptance in the nuclear industry. This monograph falls book will serve as an introduction to this ever expanding 
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and physical properties of fission products significant in 1977, 218 pp., in preparation ISBN: 0-12-249350-B 

Send payment with order and save postage plus 504 handling charge. 
Prices are sublect to change without notice. 

ACADEMIC P SS, INC. 
A Subsidiary of Harcourt Brace Jovanovich, Publishers 

111 FIFTH AVENUE, NEW YORK, N.Y. 10003 
24-2B OVAL ROAD, LONDON NW1 7DX 
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Rotate, heat, stress, lift, cool, tilt, analyze, change: 3.5A 

The Zeiss EM-lO High-Resolution TEM: - Switch to no-tilt X-Ray Analysis. 
modify it in less than a minute. In less than a minute. 
In less than a minute you can interchange any The EDX cartridge goes straight in, without tilting the speci- 
specimen cartridge of the Zeiss EM-ID for any other. , men. You never lose sight of it. That's because any analyzer 

of your choice can be mounted at a 45" angle. 
Shown below are 8 of those cartridges. Nothing ,,,,,, And, like the Goniometer, it can be added 
better illustrates the enormous versatility, capability, ,  .-. without exchanging specimen stages or lenses. 
and ease-of-operation of this high-perform-  -. Without re-alignment. Without turning your 
ance (1.23 A lattice; 500,OOOX) instrument. t' l. : EM-lO into an exclusively special-purpose 

instrument. 
Even the Goniometer can be inserted in less - -- Our 40-page brochure gives all the details. 
than a minute. Without affecting the focal But a demonstration is even better. 
length, magnification, or resolution. ,- Ask for one. 
Without restricting the microscope in any 
way for any other use. 

/ - 0- Nationwide service. 

carl Zeiss, 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 256. Or call (416) 449-4660. 
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Sartorius proudly introduces 'affordable' with printers, records, calculators and data processing 
electronic weighing; a completely new series of equipment. Check this table for the cost of the model 
compact, fully electronic balances in the most popular with the weighing range and readability you need. You'll 
weighing ranges, priced from $1 895. be amazed at the savings (Model 3706 costs little more 

The new Series 3700 balances have no beam, no than comparable mechanical top loaders). 
knife edges, no knobs, no dials and no mechanical zero Model weighing Range Readability Price 

To weigh, just place the sample on the pan; 3705 0-IGOg 0.001g $2995 adJustment. 3704 0-1200g OCig 2995 
in 1-2 seconds the readout is shown on a large, bright 3716* a) 0-120g a) QOig 2295 
7-segment digital display. Justtouch the sensor barfor b) 0-1200g b) Cig 
instant electronic taring (orzero adjustment) overthe 3706 0-1200g Qig 1895 
entire weighing range. 3703 0-3000g Qig 2295 

3709 0-600g OQIg 2330 
Other advanced features of the Series 3700 DuaI Range Other models available with time integretor. 

include a unique "stable reading" indicator and an For an informative folder on these revolutionary 
electronic filter to eliminate the effects of high frequency balances, write: Sartorius Balances Division, Brinkmann 
vibration. Analog and digital outputs permit interfacing Instruments, Inc., Cantiague Road, Westbury, N.Y. 11590. 

The first fully electronic balances 
with the accuracies you want, in the ranges 
you need, at a price you can afford. 

Sartorius Series 3700. 
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.......... LETTERS 

TLIEF gives Gray Whale Behavior 

separations of.After 40 years of protection by inter- SC I EN CE 
.3.E,u 

.o.uistanaing national agreement, the population of the 
whale has grown from resolution.. 

an estimated maximum of 500 to 
11,000 ? 3,000, heartening evidence that 
effective remedial conservation action is ETY: .. . . j t h a p o ssib le . 

Charges that the whales are A Bibliography 
Desaga/Drinkm.3fl now being harassed, that their normal 

migration pattern is being seriously dis- 6th Edition 
Chamber, rupted by whale-watching boats as the 

Dourne animals pass close to the Southern Cali- 

they re eve.fl.. fornia coast en route to their Baja Califor- An annotated 
nia breeding lagoons, are thus patticular- graphy of more than 2500 

more ly disturbing. 

The first suggestion that gray whales references dealing with 
.UIS!IflCL were being pressured by human activi- areas in which science and 

ties was advanced in 1965 as one explana- 
tion of data indicating that a significant echnology impact on 

- - percentage of the herd was migrating society: 
.2  south offshore, rather than in sight of 

land. So meticulously had the migration 
been described, that any deviation from * Aging and death 
the shore-hugging route was adjudged Conflict 
both abnormal and man-induced. Since * Energy 
then the "aberrant" route has continued * Environmental manipulation 
to be used, possibly by an even larger * Ethics, values, responsibility 
proportion of the animals; its use has and science 
generally been interpreted as a retreat Thtn Layer lsoelectno Focusing * Health care 

(TLIEF) is a new separation technique from the increasingly heavily trafficked 
offering num rous advantages 0ver coastal lanes. * Natural resources 

onventtonal soelectric focusing Although our knowledge of gray whale * Pollution 
These include simultaneous behavior derives almost entirely from * Population 

.eparation of multiple.samples with 
outstanding resolution, accurat and periods when the animals were under * Technology and humankind 
simple pH determinations; and extreme stress-first when they were * Transportation 
distinct evaluation by pap r print being constantly hunted and more re- 
technique. ' cently as they were recovering from al- 

Using a Desaga/Brinkrnann TLE most complete annihilation-observa- Bibliography includes items which 
Double Cha.mber offers the added tions made during those abnormal times are available on tape or in Braille. 
advantage that plates as large as - came to be accepted as immutable 
20x40cm c.an.be utilized, and separa- 
tions can be run in the 20cm. 4Q truths. It was assumed, for instance, that This valuable reference tool 
direction. (Th . Ienger length p rmits along the southern California coast only 
separations even more distinct!) The a corridor 5 kilometers wide skirting the provides a framework for each 
Chamber als cepts two plat  shore was "acceptable" to gray whales subject area, organizing it into 
2Ox2Ocm, four p.lates 20x1 Don, artdup traveling south. It now appears that the subheadings that can serve as a 
to eight plates 2DxScm. Multiple , availability of alternative routes may be teacher's guide for a mini-course 

.eparations may.be.run simultaneously. 
using various carrier materials and/or but one example of a range and variety of or a student's independent study 
buffer systems behaviors open to an expanding or stabi- guide. 

.The uniqueDesaga Ohamb r lizing population. Others include the This all new 6th edition is 
co.tnes with plastic.insulated aluminum 
cooling block, four independent, presence of individual gray whales in available at $3.00 per copy ($2.25 
r movable electrode troughs with San Diego waters and even farther per copy for 10 or more to the 
platinum electrodes, gas-purging port, south, "out of season" and for consid- 
and a transparent cover equipped with erable periods of time, and the unprece- same address). 
four safety switches. (Use of fully- dented series of episodes in San Ignacio Send remittance with order to 
stabilized power supply is recoin- Lagoon last winter, in which an un- American Association for 
mended)- For informative liter ture, known number of whales, singly or in 
write.Desaga Division, Brinkmann 
Instruments, Cantiague Road, small groups, approached whale-watch- , the Advancement of Science Department OSE 
Westbury, N.Y. 11 90 ing cruise boats with evident curiosity 11 1776 Massachusetts Ave., NW 

and every appearance of seeking human washington, DC 20036 

Deli.ga/ attention. 
These and other recent observations rPlease allow 6 to 8 a'eek/ for (left very.) 

Drinluuann suggest a versatility that may only be 
beginning to proliferate in a population 
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that is today overwhelmingly young; 
they further suggest that we must not fl 

continue to overlook the dynamic and v.LOT PLANT TO 
fluid character of natural processes. But 

while they also indicate that we need not ruLL PRODUCTION 
automatically interpret every new behav- VIRTIS"SRC"SUBLIIvIATORS 
ioral occurrence as a response to dele- 
terious human pressures, the fact that near perfect performance and product 
few, if any, gray whales living today can uniformity I SRC R SRc 

have any memory of harm at the hand of 1O-500lbs, to 144 sq ft 
humans calls for the most special consid- 
eration of the effects of our activities on PERFORIVIANCE IvIATCFIED 
our fellow creatures. 

FAY H. WoLFsoN Shelf to Shelf -Chamber to Chamber - Location to Location 
356 Kolmar Street, Extra capacity where you need it now 
LaJolla, California 92037 Stainless freeze dry modules wheel where you 

want, use quick hose connections for cooling 
water and drain. Just plug in to 220v line and 
start processing - anywhere! 

Utilities and Nuclear Power: You can run units individually or up to 6 in tandem on a single assay for full production 
One System's Approach flexibility. Stopper 30,000 serum bottles or 

Deborah Shapley (News and Coin- dry 500lbs in trays. Programmers, weighing 
meat, 19 Nov. 1976, p. 814) states (p. systems, variable vacuum - more! 
816) that the American Electric Power 11 performance matched 
Company (AEP) "says it will eschew models with 
building nuclear plants altogether in the SHELF TO SHELF 
future." I wish to deny the validity of the TEMPERATURE 
statement and to clarify the position of UNIFORMITY 
AEP in this regard. GUARANTEED 

It is our firm conviction that both nu- 
clear and coal-fired plants will be needed ?1C 
in the future to meet the energy needs of 
this nation. Both coal' and uranium are NEW 
indigenous fuels, and neither can fulfill VirTis 501 
the demands for future electricity supply Massive stainless 
in the absence of the other. wet shelves apply over 

While AEP has one nuclear unit in 65 tons of stoppering force 
operation in southwestern Michigan and Absolutely flat for all-over 1 24> 

a second under construction and planned contact and absolutely rigid. 
for commercial operation in early 1978, precise lead screw system I "'V2/ 
the fact any additional major generating gives perfect alignment 

now under construction or planned without tipping or plant hydraulic mishaps. 0). 

for operation in the next several years by The most advanced 
the AEP system will be coal-fired does system in the industry 
not imply AEP's "eschewing" the con- - available on all 
struction of new nuclear plants "alto- SRC sublimators! 2/ 0)>> 

gether in the future." 
The choice of which type of plant to 

build on the AEP System is under contin- 
uing review. A decision in this regard 
does not rest simply on a long-term eco- 
nomic evaluation-which .is increasingly - : >2/0)  0) >2/> 4. 

difficult in the light of rapidly changing 2/ 

capital and fuel costs as well as other 
related uncertainties-but also on such 
factors as the type and composition of 
the territory to be served, together with ' 

the area's opportunities for and con- 
straints against supporting a particular  
type of generation; the state of devel-  
opinent of the company's generation 2/,,> 

technology; the company's financial re- 
sources at any point in time together call 800 431 8232 S 914 255 5000 
with an evaluation of the financial risk THE VIRTIS COMPANY INC P0 BOX V390 GAROINER NEW YORK 12525 

and exposure in a specific commitment; Circle No 158 an Readers Service Card 
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and the state of resolution of regulatory Currently we are engaged in defining 
and environmental issues. the scope of its work and setting prior- 

We do not adhere to the idea that there ities for its study agenda. Illustrative of 
is one single path for all utilities to fol- some of the issues that may be consid- 
low. It is the diversity of approach and ered are the following: 
response among the nation's power sup- * The development of objective cri- 
pliers which has made the electricity- teria for assessing the health and per- 
supply industry in this country the best formance of the science and technology 
anywhere. enterprise, including its ability to main- 

W. S. WHITE tam its capacity into the future. 
Chairman of the Board, * The validity of current national 
American Eleci'ric Power Company, Inc., R & D priorities including priorities in 
2 Broadway, New York 10004 fundamental science, taking into account 

both future social needs and probable 
scientific and technological opportuni- 
ties. The issue involves the development 
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* The functioning of the overall re- 
The congressional Office of Tech- search enterprise as viewed from the 

nology Assessment (OTA) has initiated a perspective of the working scientist: 
long-range program on R & D policies whether he is working on the problems 
and priorities. Three separate advisory that he considers most important and 
panels have been established, with their interesting, whether he has the freedom 
work to be coordinated through OTA's and opportunity to use his maximum ca- 
statutory Technology Assessment Advi- pacities and training, and how he views 
sory Council (TAAC), chaired by Je- his relationship to society and to social 
rome Wiesner of the Massachusetts Insti- priorities. 

the m extda tute of Technology. The three panels are * What alternatives might and should 
to deal, respectively, with the health of exist to the present traditional basic re- 
the scientific and technological enter- search and teaching careers for scientists 
prise; the applications of science and and engineers who are trained to the 

Owning a SPECTRACE 440 is much technology, including industrial research Ph.D. level primarily through research 
like having two x-ray fluorescence and innovation; and the decision-making apprenticeship. 
analyzers. One, fully automatic, does processes whereby the nation sets its * The future role and form of broad- 
routine tasks unattended while you policies and priorities with respect to the purpose national laboratories and the 
sleep. Another is versatile, adaptable allocation of R & D resources and the specific requirements for a healthy and 
and always available to get urgent, .. . . 

non-routine tasks done on time. utilization of scientific inputs in govern- socially useful national laboratory sys- 
SPECTRACE 440 makes energy- ment policy generally. tem, including relationships with univer- 

dispersive qualitative and quantitative The panel on the health of the scientif- sities and industry. 
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transmission target and secondary terested and concerned individuals. We search support to institutions, and sup- 
target. Excites up to 40 samples on a are particularly interested in receiving port for individual scientists on the basis 
single tray-solids, liquids, powders or views on (i) what issues should be given of promise and accomplishment with re- 
deposits on filter paper. Automatically 
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tube voltage, tube current, and the pro- the perceived problems and strengths of fact. 
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Sensitivity, repeatability and long-term opment in the United States are; and (iii) and technological system on the basis of 
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NUCLEAR SEMICONDUCTOR DIVISION problems which face mankind and the Enz'erprise, Aiken Computation 

_______________________________ nation." However, the panel would wel- Laboratory 226, Harvard University, 
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Your scanning electron microscope can 
become obsolete quicker than you think. This 
is not necessarily because equipment is super- 
ceded. More likely, your requirements may 
change once you've worked with your SEM. 
Your demands for performance may extend far 
beyond what you think you need when you 
make your decision to buy a specific model 
SEM. This is characteristic of any maturing 
technology. New applications, new requ ire- 
ments, new techniques develop at a dizzy pace. 

With inflation, a shortage of energy, and scar- 
city of materials now a permanent way of life, it 
has become an impractical luxury to replace 
or change instruments frequently. Under this 
environment, any buying decision calls for 
increasingly critical analysis. 

Here is a list of questions designed to sim- 
plify your SEM selection process. 
* Is the power supply system adequate to oper- 
ate all the accessories you plan to acquire? 
* Will the vacuum system accommodate new 
electron guns as they are perfected and intro- 
duced to the market? 
* Is the equipment so large and immobile that 
the room in which it is to be operated cannot 
accommodate additional equipment? 
* Will the electronics design accommodate 
future automation or the addition of sophisti- 
cated data processing systems? 
* Are the stage and specimen chamber capa- 
ble of handling a variety of specimens under a 
broad range of temperatures? 
* Will the quality of craftsmanship and mate- 
rials used in the construction stand up under 
many years of intensive use? 
* Is the operation of the basic equipment al- 
ready so complex that the addition of accessor- 
ies will impose undue strain on the operator? 
* Is the modularity simply a catch-phrase, or is 
the modular concept realistically designed to 
accept future expansion or replacement of 
components with little or no equipment modi- 
fication? 

We asked ourselves these questions when 
we designed Autoscan?. .. now the world's best 
buy in scanning electron microscopy. Auto- 
scan, the SEM that defies obsolescence. Call 
or write for details. 

3392 Investment Blvd., Hayward, CA 94545 
Telephone: (415) 793-9210 
Distribution: 
u. S. & Territories, Canada & Mexico-Etec Corp. 
Other International Sales-Siemens, AG. 
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11 February 1977, Volume 195, Number 4278 SC I LE  

AMERICAN ASSOCIATION FOR 
TILE ADVANCEMENT OF SCIENCE New Directions for AAAS 
Science serves its readers as a forum for the pre- 

sentation and discussion of important issues related to 
the advancement of science, including the presentation Last year the AAAS Board of Directors appointed a Committee on New 
of minority or conflicting points of view, rather than by Directions, chaired by Leonard Rieser. The Committee was asked to look 
publishing only material on which a consensus has been ahead to 1980 and beyond, to anticipate the climate for science and 
reached. Accordingly, all articles published in Science- 
including editorials, news and comment, and book re- technology in the United States and suggest new and meaningful roles and views--are signed and reflect the individual views of the missions for AAAS. 
authors and not official points of view adopted by the 
AAAS or the institutions with which the authors are affil- The Committee has been holding spirited meetings, and in October its 
iated. chairman made a progress report to the Board. The Committee has avoided 

Editorial Board both the trap of reinventing the objectives of the Association and the itch to 
'977 

WARD GOODENOUGH DONALD KENNEDY spend its time reevaluating ongoing programs. What concerned it was the 
CLIFFORD GROBSTEIN NEAL E. MILLER future and how AAAS could make the best of it. 
H. S. GuTowsKY RAYMOND H. THOMPSON A number of ideas have come to light which have the flavor of innovation N. BRUCE HANNAY 

and hint at a more rapid pulsebeat in the performance of AAAS. Each re- 
1978 

RICHARD E. BALZHISER. FRANK . PUTNAM sponds to the question of how AAAS can anticipate the needs of science and 
JAMES F. cRow MAXINE SINGER society and contribute to making a difference in how things turn out. Two 
HANS LANDSBERG PAUL B. WAGGONER 
EDWARD NEY F. CARL WILLENBROCK broad priorities stand out thus far in the Committee's thinking. One con- 

Editorial 5ff cerns the role of AAAS in relation to public choices that have strong 
Editor scientific or technological components or that carry strong implications for 

PHILIP H. ABELSON the future direction of science and technology. The other focuses on steps 
Publisher Business Manager that AAAS could take to see that science and technology are presented 
WILLIAM D. CAREY HANS NUS5BAUM accurately to the public, including informed commentary on borderline 

Managing Editor: ROBERT V. ORMES science. 
Assistant Editors: ELLEN B. MURPHY, JOHN E. Two of the Committee's proposals concern the style of AAAS behavior. 

RINGLE 

Assistant to the Editors: RICHARD SEMIKLOSE One emphasizes the leverage that the Association has as a convenor of 
News and Comment: JOHN WALSH, Editor; PHILIP M. sectors and groups which now go their separate ways but which have strong 

BOFFEY, LUTHER J CARTER, BARBARA J. CULLITON, voices in decisions that affect science policy. An example of the use of this 
CONSTANCE HOLDEN, DEBORAH SHAPLEY, NICHOLAS 
WADE. Editorial Assistant, SCHERRAINE MACK role was the colloquium held by AAAS in Washington last summer on the 

Research News: ALLEN L. HAMMOND, Editor; GINA federal R & D budget, in which representatives of Congress, the White 
BARI KOLATA, JEAN L. MARX, THOMAS H. MAUGH II 
WILLIAM D. METZ, ARTHUR L. RoBINsoN. EditorialAs: House, industry, and academia took an active part. The second proposal of sistant, FANNIE GRooM the Committee urges the Association to move increasingly toward collabo- 

Book Reviews: KATHERINE LIVINGSTON, JANET rative relationships with other professional associations, following the 
KEGG precedent of the National Conference of Lawyers and Scientists, a joint 

Cover Editor: GRAYCE FINGER venture of AAAS and the American Bar Association. The possibilities here 
Editorial Assistants: JOHN BAKER, ISABELLA BOUL- 

DIN, ELEANORE BUTZ, MARY DORFMAN, SYLVIA EBER- are for similar joint relationships with groups representing such professions 
HART, JUDITH GIvELBER, CAITILIN GORDON, CORRINE as journalism and industrial management. 
HARRIS, NANCY HARTNAGEL, OLIVER HEATWOLE, 
CHRISTINE KARLIK, RUTH KULSTAD, MARGARET Going beyond the area of style into that of substance, the Committee is 
LLOYD, JEAN ROCKWOOD, LEAH RYAN, LOIS SCHMITT, suggesting two major departures. One would take AAAS closer to policy 
YA Li SWIGART, ELEANOR WARNER 

Guide to Scientific Instruments: RICHARD SOMMER controversy, through selective publication of panel reports on disputed 
Membership Recruitment: GWENDOLYN HUDDLE; questions involving science or technology with public policy, with the aim 

Subscription Records and Member Records: ANN RAG- not of throwing weight on one side or the other but of injecting clarification 
LAND 

from a respected quarter. The second significant proposal would involve 
Advertising Representatives 

Director Production Manager strengthening and extending AAAS efforts in public communication, includ- 
EARL J. SCHERAGO MARGARET STERLING ing Science and the annual meetings, but with the addition of concern for 

Advertising Sales Manager: RICHARD L. CHARLES improving science programming in commercial television and motion pie- 
Sales: NEW YORK, N.Y. 10036: Herbert L. Burklund, ii tures. In the age of electronics, AAAS can no longer fail to take into account 
W. 42 St. (2i2-PE-6-1858); ScoTcH PLAINS, NJ. 07076: the influence, for better or worse, of commercial television and films in C. Richard Callis, 12 Unami Lane (201-889-4873); CHI- 
CAGO, ILL. 60611: Jack Ryan, Room 2107, 919 N. Mich- shaping social attitudes toward science and technology. 
igan Ave. (312-DE-7-4973); BEVERLY HILLS, CAL IF. These ideas are and They seem with our 
90211: Winn Nance, iii N. La Cienega Blvd. (213-657- timely stimulating. compatible 
2772); DORsET, VT. 05251: Fred W. Dieffenbach, Kent character and objectives, and they suggest the development of momentum 
Hill Rd. (802-867-558i) 
EDITORIAL CORRESPONDENCE: 1515 Massachu- in the affairs of the AAAS. Putting them in the context of initiatives that 
setts Ave., NW, Washington, DC. 20005. Phones: AAAS is already taking-active concern for problems of scientific freedom (Area Code 202) Central Office: 467-4350; Book Re- 
vlews: 467-4367; Business Office: 467-4411; Circulation: and responsibility; new departures in the field of science and public policy; 
467-4417; Guide to Scientific Instruments: 467-4480; regional forums on the impacts of science on society; programs to improve 
News and Comment: 467-4430; Reprints and Per- 
missions: 467-4483; Research News: 467-4321; Review- the status of women, minorities, and the handicapped in science; congres- ing: 467-4443. Cable: Advancesci, Washington. Copies al fellowshi 
of "Instructions for Contributors" can be obtained from sion p5; outreach to international science; and the strengthening 
the editorial office. See also page xi, Science, 26 March of Science as a preeminent journal-it all points to a lively design for the 
1976. ADVERTISING CORRESPONDENCE: Room future.-WILLIAM D. CAREY 
1740,11W. 42 St., New York, N.Y. 10036. Phone: 212- 
PE-6- 1858. 
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AMERICAN ASSOCIATION FOR 
TILE ADVANCEMENT OF SCIENCE New Directions for AAAS 
Science serves its readers as a forum for the pre- 

sentation and discussion of important issues related to 
the advancement of science, including the presentation Last year the AAAS Board of Directors appointed a Committee on New 
of minority or conflicting points of view, rather than by Directions, chaired by Leonard Rieser. The Committee was asked to look 
publishing only material on which a consensus has been ahead to 1980 and beyond, to anticipate the climate for science and 
reached. Accordingly, all articles published in Science- 
including editorials, news and comment, and book re- technology in the United States and suggest new and meaningful roles and views--are signed and reflect the individual views of the missions for AAAS. 
authors and not official points of view adopted by the 
AAAS or the institutions with which the authors are affil- The Committee has been holding spirited meetings, and in October its 
iated. chairman made a progress report to the Board. The Committee has avoided 

Editorial Board both the trap of reinventing the objectives of the Association and the itch to 
'977 

WARD GOODENOUGH DONALD KENNEDY spend its time reevaluating ongoing programs. What concerned it was the 
CLIFFORD GROBSTEIN NEAL E. MILLER future and how AAAS could make the best of it. 
H. S. GuTowsKY RAYMOND H. THOMPSON A number of ideas have come to light which have the flavor of innovation N. BRUCE HANNAY 

and hint at a more rapid pulsebeat in the performance of AAAS. Each re- 
1978 

RICHARD E. BALZHISER. FRANK . PUTNAM sponds to the question of how AAAS can anticipate the needs of science and 
JAMES F. cRow MAXINE SINGER society and contribute to making a difference in how things turn out. Two 
HANS LANDSBERG PAUL B. WAGGONER 
EDWARD NEY F. CARL WILLENBROCK broad priorities stand out thus far in the Committee's thinking. One con- 

Editorial 5ff cerns the role of AAAS in relation to public choices that have strong 
Editor scientific or technological components or that carry strong implications for 

PHILIP H. ABELSON the future direction of science and technology. The other focuses on steps 
Publisher Business Manager that AAAS could take to see that science and technology are presented 
WILLIAM D. CAREY HANS NUS5BAUM accurately to the public, including informed commentary on borderline 

Managing Editor: ROBERT V. ORMES science. 
Assistant Editors: ELLEN B. MURPHY, JOHN E. Two of the Committee's proposals concern the style of AAAS behavior. 

RINGLE 

Assistant to the Editors: RICHARD SEMIKLOSE One emphasizes the leverage that the Association has as a convenor of 
News and Comment: JOHN WALSH, Editor; PHILIP M. sectors and groups which now go their separate ways but which have strong 

BOFFEY, LUTHER J CARTER, BARBARA J. CULLITON, voices in decisions that affect science policy. An example of the use of this 
CONSTANCE HOLDEN, DEBORAH SHAPLEY, NICHOLAS 
WADE. Editorial Assistant, SCHERRAINE MACK role was the colloquium held by AAAS in Washington last summer on the 

Research News: ALLEN L. HAMMOND, Editor; GINA federal R & D budget, in which representatives of Congress, the White 
BARI KOLATA, JEAN L. MARX, THOMAS H. MAUGH II 
WILLIAM D. METZ, ARTHUR L. RoBINsoN. EditorialAs: House, industry, and academia took an active part. The second proposal of sistant, FANNIE GRooM the Committee urges the Association to move increasingly toward collabo- 

Book Reviews: KATHERINE LIVINGSTON, JANET rative relationships with other professional associations, following the 
KEGG precedent of the National Conference of Lawyers and Scientists, a joint 

Cover Editor: GRAYCE FINGER venture of AAAS and the American Bar Association. The possibilities here 
Editorial Assistants: JOHN BAKER, ISABELLA BOUL- 

DIN, ELEANORE BUTZ, MARY DORFMAN, SYLVIA EBER- are for similar joint relationships with groups representing such professions 
HART, JUDITH GIvELBER, CAITILIN GORDON, CORRINE as journalism and industrial management. 
HARRIS, NANCY HARTNAGEL, OLIVER HEATWOLE, 
CHRISTINE KARLIK, RUTH KULSTAD, MARGARET Going beyond the area of style into that of substance, the Committee is 
LLOYD, JEAN ROCKWOOD, LEAH RYAN, LOIS SCHMITT, suggesting two major departures. One would take AAAS closer to policy 
YA Li SWIGART, ELEANOR WARNER 

Guide to Scientific Instruments: RICHARD SOMMER controversy, through selective publication of panel reports on disputed 
Membership Recruitment: GWENDOLYN HUDDLE; questions involving science or technology with public policy, with the aim 

Subscription Records and Member Records: ANN RAG- not of throwing weight on one side or the other but of injecting clarification 
LAND 

from a respected quarter. The second significant proposal would involve 
Advertising Representatives 

Director Production Manager strengthening and extending AAAS efforts in public communication, includ- 
EARL J. SCHERAGO MARGARET STERLING ing Science and the annual meetings, but with the addition of concern for 

Advertising Sales Manager: RICHARD L. CHARLES improving science programming in commercial television and motion pie- 
Sales: NEW YORK, N.Y. 10036: Herbert L. Burklund, ii tures. In the age of electronics, AAAS can no longer fail to take into account 
W. 42 St. (2i2-PE-6-1858); ScoTcH PLAINS, NJ. 07076: the influence, for better or worse, of commercial television and films in C. Richard Callis, 12 Unami Lane (201-889-4873); CHI- 
CAGO, ILL. 60611: Jack Ryan, Room 2107, 919 N. Mich- shaping social attitudes toward science and technology. 
igan Ave. (312-DE-7-4973); BEVERLY HILLS, CAL IF. These ideas are and They seem with our 
90211: Winn Nance, iii N. La Cienega Blvd. (213-657- timely stimulating. compatible 
2772); DORsET, VT. 05251: Fred W. Dieffenbach, Kent character and objectives, and they suggest the development of momentum 
Hill Rd. (802-867-558i) 
EDITORIAL CORRESPONDENCE: 1515 Massachu- in the affairs of the AAAS. Putting them in the context of initiatives that 
setts Ave., NW, Washington, DC. 20005. Phones: AAAS is already taking-active concern for problems of scientific freedom (Area Code 202) Central Office: 467-4350; Book Re- 
vlews: 467-4367; Business Office: 467-4411; Circulation: and responsibility; new departures in the field of science and public policy; 
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of "Instructions for Contributors" can be obtained from sion p5; outreach to international science; and the strengthening 
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Introducing the Beckman Gamma 9000. 
Sophistication dedicated to simplicity. 

A built-in programmable towers or through the pushbutton control panel. Users need only follow the 
microprocessor is why 10 different users panel. To simplify editing, a projector! program steps projected on the 
can simply walk away from the new programmer has been built instrument panel screen to achieve 
Beckman 9000 while 300 samples run nght into the instrument precise, error-free operation of the 
automatically microprocessor. 

And, importantly, those users can All dials, knobs, and driftable 
walk away with complete confidence in settings have been eliminated. The 
the computer-directed counting results are complete, ultra-accurate final 
procedures. Beckman first pioneered answers. Even data reduction is onboard 
and proved the microprocessor control 2 and totally automatic. 
center design for high performance So if you've been considering the 
liquid scintillation work. purchase of a state-of-the-art instrument, 

Now our gamma counters offer the just remember the art has a field-proven 
biomedical researcher a choice of 10 computer built in when you choose a 
user-selected library programs, any one Beckman gamma counter. 
of which can be edited for numerous For full information, contact 
individual parameters. Scientific Instruments Division, 

Editing can be carried out by either Beckman Instruments, Inc., P.O. Box 
the familiar multiple-user command C-19600, Irvine, CA 92713. 

BECKMAN? 
Circle No. 173 on Readers' Service Cord 



A still is costly to maintain. Yet if you don't keep it Clean 
your water quality goes to pot. 

But why bother when you can have comparable water 
quality- and freedom from maintenance -at lower cost! 

Our Milli-RO' 125 and 250 (lph) systems purify 800 2/ 

and 1600 gallons of water per day by reverse osmosis. 
They'll provide laboratory grade water for Central build- 
ing distribution, boiler feed or pharmaceutical production. 2/ - 

Features include automatic operation, solid-state con- - Milli R0250 
trols, built-in conductivity monitoring and a water saver. Reverse Osmosis System 
Fittings are all stainless steel. 

For lower capital and operating costs and consistent 
water quality, replace your still with a Milli-RO system. 
Immediate delivery and regional service available. 

Call 800-225-1380 toll free for our descriptive bulletin. 
(In Canada 800-261-0961; in Mass. 617-275-9200) 0) 

Water Systems Division, Millipore Corporation, 
Bedford, Mass. 01730. 

III 
mILLIPORE? 

Circle No. 213 on Readers Service Cord 
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Hydrogen Purifiers 

The RCP series of purifiers removes 
entrained oxygen catalytically from hy- 
drogen at ambient temperature by forma- 
tion of water vapor. These purifiers are 
designed to reduce free oxygen to less 

than I part per million in feed streams 
that contain up to 1 percent oxygen. 
They are useful for upgrading hydrogen 

________________________________________________ generated by electrolysis of water and to 
prevent introduction of oxygen into hy- 
drogen lines during changes of cylinders. 

Image Analysis Cursor Circulator Baths The water vapor generated may be re- 
moved with conventional desiccants. Pu- 

An operator-controlled cursor is now Exacal constant-temperature baths at- rifiers are available in capacities from 4.7 
available to assist in pattern recognition tam 16 watts of mechanical heat input at to 940 liters per minute. Resource Sys- 
in the analysis of images from scanning full capacity of 13 liters per minute. tems. Circle 700. 
electron mIcroscopes, films, photomicro- Their pumps also feature a progressive- 
graphs, and other sources with features cavity design with multiblade rotors. 
that are hard to isolate. This cursor is Temperature is maintained to within Water Bath Shaker 
adapted to the manufacturer's B-l0 im- ?0.020C of the desired setting. Propor- 
age analysis system. The operator posi- tional control determines the amount of The AquaTherm controls shaking 
tions the crosshair cursor with a joystick time the heater is on and a new on-off speed, incubation temperature, cooling, 
and pushes a button. A computer-con- decision is made three times per second. gas flow, amount of water in the bath, 
trolled beam finds the center of the visu- A three-point sensor eliminates over- and illumination. Gyratory or reciprocat- 
ally selected feature on the image dis- shoot and lag and minimizes deviations. ing movement may be selected and the 
play, measures diameters, and, where There are three models with capacities of conversion 15 easily accomplished. Tem- 
applicable, dwells at the center long 4, 11, and 15 liters, respectively. Temper- peratures may be maintained to within 
enough for x-ray intensity measure- ature ranges from 35O to 1500C. Neslab ?0.250C from 3>C above the temperature 
ments. The cursor eliminates some of the Instruments. Circle 698. of the water supply to 80>C. Shaking rate 
problems assoclated with light pens, may be varied from 40 to 400 rpm and it 
such as resolution of small features, par- 15 not affected by unbalanced loading. 
allax, and the requirement of an acces- Safety Enclosure New Brunswick Scientific. Circle 699. 
sible display screen. LeMont Scientific. 
Circle 697. Laminar-Flow Biohazard safety cabi- 

nets feature an HEPA filter directly be- Literature 
low the work surface to filter con- 

Explosion-Proof Freezers and taminated air before it travels up the Soil Testing Equipment features sec- 

Refrigerators return plenum. They are available in 4- tions on unconfined compression, consol- 
and 6-foot widths with interior working idation, field density, permeability, mois- 

A line of explosion-proof refrigerators surfaces of 304 stainless steel designed to ture content, preparation, special tests, 
and freezers offers listing by Under- contain spills. These units readily con- triaxial or direct shear, and soil classifica- 
writers Laboratories for hazardous loca- vert to perform to both type I and type II lion. Soiltest. Circle 706. 
tlons. They feature no interior wiring or safety standards. Their return air pIe- Pumps describes a complete line for 
switching components; totally enclosed nums are designed to remain uncon- laboratory and research applications and 
thermostats, relays, and switches; total- taminated during use. Labeonco. Circle includes design specifications. Manostat. 
ly enclosed compressors; no metal-to- 702. Circle 707. 
metal contacts in the freezing or refriger- Sojtwure includes six sections to help 
ating chamber. The refrigerators are up- data processors get on line: languages, 
right and the freezers are chests. Freez- Homogenizer utilities, file management, concurrent 
ers operate to -250C and the refriger- processing, operating systems control, 
ators operate to 50C. Freezers are avail- The Mikro Dismembrator disin- and operating system compatibility. 
able in capacities of 280, 419, and 569 tegrates, homogenizes, extracts, and Data General. Circle 708. 
liters; refrigerators are available in ca- emulsifies small amounts of solids, liq- Organic Chemicals lists new com- 
pacities of 269, 439, and 547 liters. Rev- uids, and frozen media. A lateral shaking pounds such as isothiocyanates, thio- 
co. Circle 701. at 60 cycles per second disintegrates semicarbazides, and thioureas. Trans 

most samples in 10 to 30 seconds. A ref- World Chemicals. Circle 709. 
Newly offered instrumentaiion, apparatus, and erence scale helps ensure reprodu Ibi- Press Review comprises a line of scien- 

laboratory materials of inieresi to researchers in all lity. Vessels are available in capacities of tific texts and reference works including 
disciplines in academic, industrial, and governmeni 
organizations are featured in this space. Emphasis is 3, 5, or 7 milliliters. Disruption is ac- over two dozen new titles. CRC Press. 
given io purpose, chief characteristics, and avail- 
ability of products and materials. Endorsement hy complished in the PTFE and stainless Circle 710. 
Science or AAAS is not implied. Additional infor- steel containers with either tungsten car- Environmental Notes is devoted to 
mation may be obtained from the manufacturers or 
suppliers named by circling the appropriaie number bide or steel balls with diameters of analysis of organic and other pollutants 
on the Readers' Service Card (on pages 534A and 3, 5, or 10 millimeters. B. Braun lnstru- in air and water. Waters Associates. 
598A) and placing ii in the mailbox. Postage is free. 

-RICHARD G. SOMMER ments. Circle 705. Circle 711. 

600 SCIENCE, VOL. 195 



Shipment dates: 
January25 April 5,19 
February 8,22 May 3,17,31 *Get your hooks 
March 8, 22 

into an anioeba! Adenosine5'-triphosphate, [y32] 

The classic de Fonbrune micromanipulator is famous Aqueous solution, shipped in dry ice. 
for single-handed control over three dimensions, NEG-002H $141/500pCi $213/lmCi 

faithful reproduction of motion under all microscopes, Caulion: Not br use in humans or clinical diagnosis. 

and variable reduction capability. 
Now the same features are available in miniaturized 

units that sit directly on your microscope stage. Nevv England Nuclear 
549 Albany Streat. Euston, Massachusetts 02118 

SAGE INSTRUMENTS Customer Semice 617-482-9505 

Division of Orion Research NEN Canada Ltd.. Luchine. Quebec. NEN Chemicals 5mbH. Oreieich, W. Germany 

380 Putnam Avenue, Cambridge, MA 02139 Circle No. 133 en Readers' Service Cord 

Circle No. 162 on Readers' Service Cord 

Research and announcing YEW's new 

Development recording the npometsr! 
in the Federal 
Budget:FY 1977 
by Willis H. Shapley, for the 
Committee on Science and Public 75>20) 

Policy ' .> "44w. 

An authoritative work on ' -' 

how the 1977 Federal Budget 
was prepared and how the 
process will affect the future Combine YEW's precision 3051/3\0)0) t'Tp chart recorder with four 

of R & D - and you. new extremely accura. fle 0)J 4?44Pug-in temperature measure- 

Order your copies today! ment modules and you have ai4/0)>2hg thermometer second to none. 

Retail price $5.50 Modules are designed for CA, 2/0), PR, CRC and IC thermocouples 
AAAS member price $4.95 and for.transiptor prob.es 4444 ring the temperature range from 

(remittance must accompany -20OC to + I   eppfhg on the unit selected What s more, 
oil orders under $500) the basic recorder i - in one and two pen models with electro- 

static or ink writing ca.>' 0)ilities, with Z and/or roll feed and with a 
Bulkorder ratesavailuble upon request multitude of addition >45voltage plug-in modules for unexcelledver- 

Send to: . satiIWso0) also fers a complete line of XY and Laboratory 
American Association for Record'ers P 0) P Beam Oscillographs to meet virtually every appli- 

1' the Advancement of Science cation requirem>0)>. Write for complete details. 
Department L-6 ?YOKOGAWA 5 WESTCHESTER PLAZA 
1515 Massachusetts Ave., NW >'4>u? -w COFPOFATION ELMSFORD, NEW YORK 10523 

Washington, DC 20005 OF AMEFJCA 914/592-6767 TWX: 710-567-1256 
fPiesse allow 6 8 weeks for del2/ser>2 >60 Years of Measuring and Recording lnstrumentatiori 

ii FEBRUARY 1977 Circle No. 154 on Readers' Service Card 



- r orders catalog 

F EE k details OEM, industrial, lab recorders 
Obtain inexpensive, accurate records of DC or slowly 
changing AC signals on these user-oriented X-Y recorders. 
8-page bulletin includes a low-price OEM X-Y recorder with 
ultra fast pen drop, unique pen shuttle, automatic power 
down upon overrange. With added controls, recorder ready 
for the lab. A third model for medical, industrial, and lab 
applications is capable of recording low level signals from 
any source, grounded or floating. Fourth model records 
two independent variables with respect to time or to a third 
variable. Write for X-Y Bulletin, E500. Esterline Angus 
Instrument Corporation, Box 24000, Indianapolis, IN 46224. 
Tel. 317-244-7611. 

ESTERLINE ANGUS 

's '5ssAn s? ' set r 

Circle No. 84 on Readers' Service Cord circle No. 175 on Readers' Service card 

1 iss us in Boston? 
i ear it all in Denver? 

ave the tapes! 

A large variety of sessions at the 1976 AAAS Annual 
Meeting in Boston were taped, and we will do it again 
for Denver in 1977. 

Tapes made during each session are available right 
after it is over. Taped sessions are starred in the chrono- 
logical list of the Program, so if you can't attend a par- 
ticular session, pick up the tapes at the 

C E B A R Communications, Inc. 
Tape Sales Desk 
Meeting Registration Area 
Denver Hilton Hotel 

or for a complete list of all Denver and Boston tapes, 
write to 

C E B A R Communications, Inc. 
250 Green Bay Road 
Evanston, Illinois 60201 

JOIN US IN DENVER R REVISIT US IN ST N,.. ON TAPE! 
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BOOKS RECEIVED AND 

BOOK ORDER SERVICE The Affordable Programmable 
(Continued from page 570) 

America's Master of Bee Culture. The Life 
of L. L. Langstroth. Florence Naile. Everett Never Before A Fully Programmable Calculator 
Franklin Phillips, Ed. Cornell University Available To The Scientific Community At Such A Low Cost! 
Press, Ithaca, N.Y., 1976. 218 pp. $9.95. Re- 
print, with new foreword, of 1942 edition. SUMMARY OF SPECIFICATIONS: L'Analyse Dimensionnelle et l'Epistemolo- b .   RED LED. DISPLAY- Display 

entries or resells in 3 modes, 
gie. Gabriel Monod-Herzen. Maloine, Paris, ii Order 
and Doin, Paris, 1976. 136 pp. Paper, 68 F. scientitic, tixed point or engineering 
Recherches tnterdisciplinaires. Only . PROGRAMMABLE-72 Keystroke 

program storage 
Analysis. Part 1, Elements. Krzysztof Mau- * TRiG FUNCTIONS-Caicuiaies in 

rin. Translated from the Polish edition (War- ' radians or degrees or grads 
. HYPERBOLIC FUNCTIONS saw, 1973). Reidel, Boston, and PWN (Polish * Lo, log, e?, l0 

Scientific Publishers), Warsaw, 1976. XiV, 430 >' '\ > >0)24> * POWERS Y?: Roots" 
pp. $39. FUNCTIONS OFX-1/s, xY 

Annual Reports in Inorganic and General -> LINEAR REGRESSION: TREND 
ANALYSIS: SLOPE AND Syntheses-1975. Hans Zimmer and Kurt Nie- INTERCEPT 

denzu, Eds. Academic Press, New York, 2/0) >7\ * STATISTICAL: X +.  -, averages, 
1976. x, 344 pp., illus. Paper, $18. standard deviation, variance, 

permutations, combinations Applications of Biochemical Systems in Or- PERCENTAGE CALCULATION - 

ganic Chemistry. J. Bryan Jones, Charles J addon/discount/yieidApercentage 
Sih, and D. Perlman, Eds. Wiley-Inter- \ \ \ . sr AND CHANGE SIGN KEY 
science, New York, 1976. Two parts, illus. 0):.>' 10 MEMORIES-7 tunctions- M?, 
Part 1. xiv + pp. 1-506 ? index. $30.50. Part >< * DEGREES/DEGREE, MINUTE, 
2. xiv ? pp. 507-1066 + index. $33.50. Tech- * SECONDS CONVERSION 

of Chemistry, vol. 10. To order this \0).?. \ RADIAN/DEGREE CONVERSION niques * POLAR/RECTANGULAR 
book circle No. 384 on Readers' Service \ N 0) CONVERSION 
Card * 8 METRIC CONVERSIONS 

Astronomy and Astrophysics Abstracts. vol 0 SPHERICAL/CARTESIAN 
15/16, Author and Subject Indexes to vol- CONVERSIONS 
umes 1-10; Literature 1969-1973. 5. Bdhme The commodore PR (Personal Resource) 100- 
and nine others, Eds. Published for Astrono- Allows You To Personally Program According 
misches Rechen-Institut by Springer-verlag, To Your Own Problem-Solving Needs! 
New York, 1976. viii, 658 pp. $28.30. To order WIJY.A PROGRAMMABLE? NO LANGUAGE TO LEARN 
this book circle No. 385 on Readers' Service The Conmodore PR-100 Progrannabie Calculator Truly this programmable calculator is a powerlul per- 
Card, introduce a new, innovative dimension in highly sophis- sonal scientific and mathenatical computing resource. 

Bonding and Structure. Springer-Verlag, tic ted mathematical and scientific problem-solving. It And you don't need to know programming to make it 
New York, 1976. iV, 204 pp., illus. $27.90. decentralizes and personalizes the decision-making work for you. There is no special language to learn. The power of the computer, bringing to you what was entry system is so easy and flexible to use that you can 
Topics in Current Chemistry 63. To order this never before available in a programmable calculator apply it quickly to your own personal problem-solving 
book circle No. 386 on Readers' Service with such features, yet at an amazingly affordable price, techniques and style. 
Card. Method of Entry: The commodore PR-100 is designed Special Functions of the PR-100: To allow you greater 

Environmen- for "Think and Touch" operation utilizing an algebraic flexibility in programming, there are 3 special functions: The Chemistry of Phosphorus. mode of entry. You can enter equations which have up 1. HALT-The program will halt and allow the user to tal, Organic, Inorganic, Biochemical and to 4 levels of parenthesis. Add to these features the 10 read or enter data. 2. GOTO-Aliows branching from 
Spectroscopic Aspects. John Emsley and memory registers, and you can work the most con- one section of a program to another. 3. SKIP-Allows 
Dennis Hall. Halsted (Wiley), New York, plicated mathematical, scientific, engineering, business, conditional flow of a program on an intermediate result; statistical and combinational functions. Furthermore, that is-the program goes one way if an answer is 1976. xii, 564 pp.' illus. $39.50. To order this you can also perform unit conversions: metric to English negative and another way is positive. 
book circle No. 387 on Readers' Service and English to metric. Loading, Editing and Modifying Programs: You can 
Card. Keyboard: The keyboard consists of 40 keys and 2 single step through a program to check it out, backstep 

Children as Teachers. Theory and Research switches. 35 keys are for number and function entry. through a program, easily read entered steps and 
on Tutoring. Vernon L. Allen, Ed. Academic 10 of these keys are dual function (shifted keys). modity a single step of a program. 

SPECIALIZED FUNCTIONS: Now personal programming is here. A step-function 
Press, New York, 1976. XVi, 276 pp. $14. Edu- Most of the important functions found on large scale increase in capability over sophisticated slide-rule cal- 
cational Psychology, computer systems are finally now available to you on culators. Capability you wont fully discover until you 

Combustion Measurement. Modern Tech- the ultimate hand-held programmable calculator: own a PR-100 yourself. Fill out the coupon below or tterattve and recursive problem solving techniques; loop- call our toil tree number for your two week trial. niques and Instrumentation. Proceedings of a ing; conditional and unconditional branching. The Commodore PR-100 is powered by rechargeable 
workshop, West Lafayette, Ind., May 1975. ADVANTAGES OF THIS NiCad batteries and is furnished with an AC adapter/ 
R. Goulard, Ed. Academic Press, New York, PROGRAMMABLE: charger, leatherette carrying case and full instruction 
and Hemisphere, Washington, D.C., 1976. Considerfor a moment the advantages of the Commodore booklet. One year manufacturers warranty. PR-100. In terms of increased productivity you can now Dimensions: 3)/4' x 6)/2' x 1 Va Weight: 4 oz. xii, 484 pp.' illus. $34.50. achieve the capability of: optimizing mathematical and I Compute With It For Two Weeks- No Obligation 

Compounds Containing As-N Bonds. Larry scientific models; making trend and risk analyses; pro- I Please send ________ Commodore pn-ioi Caicuiator(sl at the 
K. Krannich, Ed. Dowden, Hutchinson and (ecting and forecasting more accurately; performing I introductort' price of only $59.55 (plus $3.55 shipping asd insur- ance) for a prompt refund. statistical reductions; automating time-consuming I each. it not completely satisfied, I can return it within Iwo Ross, Stroudsburg, Pa., 1976 (distributor, Hal- "number-crunching.' weeks 
sted [Wiley], New York). xvi, 400 pp., illus. The PR-100 is also a pre-programmed calculator I E Instead, i/me would like to lake advantage of ysur quanlity $34 price offering of $54.95 (plus $3.55 shipping and insurance) 

Benchmark Papers in Inorganic Chem- that can achieve a multitude of functions: Basic ?-x* leach. orrtn Goon ONtY ON DUANTITY onocns ore UNITS 
istry, vol. 5. To order this book circle No. 388 and functions; clear entry or the entire calculation; I on MOncI You can sase$30.OOl 
on Readers' Service Card. Hyperbolic functions include: sinh, cosh, arc cosh and heck orMO. Inciosed (Ill, residents add 5% sales faa) arc tan; Trigonometric functions include: sin x, cos x, I P my credit card checked heism: The Contanental Permnan nn Central, West, tan x, arc sin x, arc cos x, and arc tan x. Calculates in I LI American tupress El lankAmericard El Carte ilanche 

and South Europe. Proceedings of a NATO radians, degrees or gradians. Enter x 0" to 360" (0 to El Diners Ciuh U Master charge 
Advanced Study Institute, Mainz, Germany, 2s-) or multiples of 360" (2 s-). Natural Log fLn x), Credit Card // ___________________________________ 

Common Log flog x), Exponential fe"), Antilog (10"); ____________ Sept. 1975. H. Falke, Ed. Reidel, Boston, Algebraic Functions include: x, x2, 1/x Powers' fY") I MasterChargeeank#............ tsp. Oate ____________ 
1976. viii, 352 pp.' illus. $38. NATO Ad- sr (pi). Change Sign (?1); x?-"y exchange function; I Name _______________________________________ 
vanced Study Institutes Series C, vol. 22. To Parenthesis () enter equations that contain up to 4 levels I Address __________________________________________ 
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