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Hew Beck 
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. II  htrge &5  &in  be stored on 
.-J .- .- . vhe inside of the 1-6 door, and 

.youll really appreciate the ease 
 with which the lids attach to the 

rot0rs (patent pending) The 1-6 
aM has a valuable feature 
developed originally for our pre- 

- - . parative ultracentrifuges, a rotor 
imbalance detector 

Before you choose a new 
i4tof the fixed refrigerated centrifuge, be sure to 

4 Ajg and swinging give the Beckman 1-6 a look. And 

Complete specifica- 
Beckman 121 tions and accessories are 
Centrifuges The  described in Data Pile 

There arhve 1-6 also shares th SB-480. For your copy, 
peia11'6 rotors, 1-21 high-torque write Beckman Instruments, 
including one for dc drive for rapid Inc, Spinco Division, 1117 
gamma counter acceleration/deceleration California Ave.,Palo Alto, 
racks and the n dependability 

BECKMAN? 
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Millipore ultrafiltration membranes and systems span the 
full spectrum of life science needs Economical Pellicon El 
disc ultrafilters fit our own stirred cells and those of 
other manufacturers. The unique Immersible Molecular 
Separator quickly and conveniently processes small sample.Igp Millipor.e ion 
volumes. The sinuous flow High Volume Cassette System.Membranes and Systems 
gently and efficiently ultrafilters large volumes. 

Millipore products provide better solutions to difficult 
ultrafiltration problems. Applications include concentration 
and desalting of viruses with minimal loss of viability, 
protein fractionation and concentration up to 30% (w/v). 

Professional sales representatives from our Laboratory 
Products Division are available from 14 U.S. cities* to assist 
you in selecting and implementing Millipore ultrafiltration 
systems. For further information on Millipore ultrafiltration 
products, write Millipore Corporation, Bedford, Massachu- 
setts 01730 or call 800-225-1380 toll-free. (In Massachu- 
setts, call 617-275-9200; in Canada, call 800-261-0961.) 

ILLIPORE 
*Los Angeles, San Francisco, Denver, Dallas, St. Louis, Madison, Chicago, Columbus, Atlanta, Washington D.C., Bethesda, New Brunswick, New York and Boston. 
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GRAPHICS AND PERSONAL INTERACTIVITY 

ttWhen the heat's 
justify timesharing 
with paper' 

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

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

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

Thktronix 
COMMITTEOTO EXCELLENCE 
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TEKTRONIX 4051 

on, I can't 

and I can't wrestle 

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

immediately. You can ex- Beaverton, Oregon 97077 
 .wiaL . plore more options, keep Tektronix Datatek NV 

closer to the experiment. You P0. Box 159, Badhoevedorp 
can communicate graphic The Netherlands 
concepts more quickly, save 
them more compactiy. It fig- 

Tektronix' solutions-oriented software and ures that Tektronix would be G et tlie 

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

ers foryears. EJI LLII. 
Take the heat off. Per- A 

-, sonal 4051 Graphics can pay 
for itself in a year's timeshare Get total 
savings. Your local Tektronix 
Sales Engineer can show you res it U Graphics applications already underway in your field. 

'? 

The 4051 Graphic System is 
complemented by a complete line of 
plug-in peripherals like plotters, printers, 
hard copy and tape storage devices, 
memory extenders and data 
communications interfaces 

OEM prices available. 
Copyright ? 1977, Tektronix. 
All rights reserved. 
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IBM Introduces 

THE DEVICE COUPLER 
A simple and economical way to automate your lab experiments. 

Moving data automatically into and out of a You don't need software or hardware specialists to 
Computer offers Significant benefits: more precise data: make changes for you And you keep the ability to interact with 
control of laboratory instruments and test equipment: your experiment because you program directly in a high-level 
reduction of operator error: and most important. better use language of your choice. 
of your time. The 7406 can enhance your experimental 

But lab automation always contained the "Yes capabilities. For example, you could tie in your Device 
Butsl' "Yes, but it's too complicated) "Yes, but I can't afford to Coupler to your mass spectrometer; or your emission 
interrupt my experiments) "Yes, but I can't be bothered learn- spectrometer; or run both experiments together looking at 
ing another language) "Yes, but it's too expensive) the same sample. Create the instrument setup you want with 

The IBM 7406 eliminates the "Yes Buts) You can data reduction programmed the way you want it. 
plug the 7406 into 'your experiment in days, not months. It's We'll be happy to tell you how you can use the 
portable so it can be moved from one experiment to another IBM 7406 in your research. For instance, Gas Chromatography, 
whenever you need it. You can look at runs by the dozen. Atomic Absorbtion, NMR, Spin Resonance, Mass Spectroscopy, 
Even exploratory runs you never thought you'd have time Spectrophotometry, Microprobe Ahalysis, Calorimetry, 
to examine. With the Device Coupler. a terminal Electron Device Studies. Just drop us the coupon or call Dr. 
and a telephone line you can enter data directly Jack Smith at (914) 696-4575 and ask about your specific needs. 
into virtually any terminal oriented interactive Oh yes-the best part. Configurations of the 
system that has the data handling capacity Device Coupler start as low as $3050. 

-- ==? INSTRUMENTSYSTEMS 
1000 Westchester Avenue, White Plains, New York 10604 

- See us at the FASEB Show Booths L54, K54, K55. 
. * ....... Yes I'd like to know more about using the IBM 7406 Device Coupler for my 5M2 

APPLICATION 

NAME 

TITLE 

"y. "-"'' COMPANY! DIVISION 

$Vtt'- ADDRESS 



A - 

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'TM 125 and 250 (iph) systems purify 800 
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. 

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 avallable. 

Call 800-225-1380 toll free for our descriptive bulletin. 
(In Canada 800-261-0961; in Mass. 617-275-9200). 
Water Systems Division, Millipore Corporation, 

Bedford, Mass. 01730. 

III 
mILLIPOREx 
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Faster than a speeding bullet 
More powerful than an Eclipse S/200. 

It's more memory. It's more software. sets in the industry. Regular 1 6-bit single 
It's more speed. It's SuperEclipse! word or 32-bit double word instructions. 

Disguised as a mild mannered small corn- And super fast floating point. 
puter, our new Eclipse 3/2 30 leaps to the But the Eclipse S/230 is more than 
top of the scientific Eclipse line. More power- powerful; its high density core or MOS memory 
ful because it has double the memory of the modules make it super reliable, too. With a full 
3/200, with 512K Bytes. As well as our range of options and peripherals. And lots of 
new heuristic Advanced Operating System, support. For a lot less than you might think. 
fol- maximum resource utility and intelligent The Eclipse 3/230. Here when you 
multiprogramming. need it. With powers far beyond those of ordi- 

And if you think the 3/200 was fast, nary small computers. To discover its true 
our new time fighter has a 500 nanosecond identity, send for our 
MOS memory cycle time, and "look ahead" 
mapping for faster memory access. 

Our SuperEclipse can meet the toughest 

challenges with the most advanced instruction 

I r Data General 
ELlP5E is a regisiered irademak 01 Dale Generai corporasos 

Data General, Route 9, Southboro, Mass. 01772, (617) 485-9100. Data General (Canada) Ltd., Ontario. 
Data General Europe, 15 Rue Le Sueur, Paris 75116, France. Data General Australia, Melbourne (03) 82-1361 
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The first name in optics 
and the second, and the third, and... 

Nikon. More than likely the first name that comes If the need is for superlative performance in all 
to mind when you think of optics. aspects of microscopy, the need is for Nikon. And 

And why not. Nikon stands for everything that there is a Nikon to fill that need. 
means state of the art microscopy and photography. Contact us. We will furnish details. 
Incomparable optics. Mechanical precision. Nikon Instrum nt Division 
Flexibility. Lifelong, trouble-free operation. Ehrenreich Photo-Optical Industries, Inc.  
Versatility to adapt to a broad range of applications. 623 Stewart Avenue, 

Wherev r the need arises: in the university, clinical Garden City, NY 11530 
or industrial laboratory, in education or advanced Phone: (516) 222-0200 
research. Nikon is there. 

From the simple-to-operate, economical student 
models... to the new ultra-advanced Nikon Biophot Nikon 
research microscope. The first name- and the last word- in optics. 
See us at the FASEB Show Booth No. J9-13. Circle No. 64 on Readers' Service Cord 



Make better 
e ectron m crographa 

w'th f' ms and pates 
atched to the Jo 

Films and plates for TEMs. have the best resolving power and 80-163 Film are of different design, 
Films and plates that respond nicely least grain. In addition, since they these two products may be inter- 
to photons of light may not work so require more electrons for proper changeable for many applications. 
well when bombarded by electrons. exposure, random fluctuations in the And some papers for printing. 
So we've matched photographic electron beam have a greater chance Once you have a negative, it's impor- 
materials to the needs of electron to even out. Thus, evenness of expo- tant to make prints that retain alt the 
micrography. sure is increased, which improves information present. Rapid-access 

For TEM work, this puts a the signal-to-noise ratio. 
premium on an emulsion which Besides the emulsion itself, the photographic papers speed up dark- 
captures electrons efficiently- support material merits attention room work, and help to evaluate tests quickly, so optimum prints can which has a high DQE (Detective in TEM work, since exposures are be produced in minimum time. 
Quantum Efficiency). Other made in a vacuum. Glass plates Kodak offers several options. 
important considerations are pump down very fast, as do films on KODAK POLYCONTRAST Rapid RC 
emulsion contrast, grain, and Estar polyester base. Triacetate- and KODABROME RC Papers are 
resolving power. base films take longer, water-resistant and can be tray- 

Slower (less sensitive) photo- For maximum versatility in processed and washed in about 
graphic materials generally exposure and processing, and 8 minutes. 

when glass plates are needed, 
KODAK Electron Image Plates KODAK EKTAMATIC SC Paper yields damp-dry stabilized prints in 

3.0 are a good choice. As the chart 
shows, processing can be varied about 15 seconds via a countertop to give a considerable range of KODAK EKTABROME RC and 

2.0 speed and grain combinations. KODABROME II Papers and the 
For a similar emulsion on a KODAK ROYALPRINT Processor, c  

flexible Estar base, specify KODAK Model 417, produce a dry 8 x 10 
Electron Image Film 80-163, which 
has a base thickness of 0.007 inch prtnt of optimum stability in 

Although the emulsions used 55 seconds. 
for the Electron Image Plate and More information? 

\ For detailed information about 
Kodak materials for electron 

of American Societies for Experimental Biology 
(FASEB) Convention in Chicago, April 4-7, 1977. 
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The new HP 9831 BASIC language 
desktop computer can hustle through 

a five-variable stepwise regression 
inl-'/4 minutes. 

That's fast! 

Speed-just one of many like BASIC. It's easy to oper- * The HP 9885 Floppy Disk is 
capabilities that make the new ate through its special function available (499K bytes of 
HP 9831 desktop computer a keys. It's easy to attach pen- storage) for random access 
natural for statistical applica- pherals--just plug them in. applications, and up to four 
tions. Equally important are Other features provide bene- can be attached. 
the HP-developed programs fits, too: New HP 9872 Plotter 
for general statistics, analysis * You can utilize the full read! makes graphic output easy 
of variance, and stepwise write memory for processing to read. Our new high-speed 
regression. because the operating sys- plotter has four programmably 

The stepwise regression tern and BASIC compiler selectable colored pens to 
program, for example, can are in Read Only Memory make different curves easier 
take three independent vari- (ROM). to distinguish. What's more, 
ables, another added by trans- * You can expand read/write the resolution of our new plot- 
formation, plus one depen- memory for 8K bytes up to ter is so clean that plots can be 
dent variable, and give you 32K bytes in 8K increments, used as final reports. The HP 
basic statistics on all five vari- * An on-board tape cartridge 9872 has many other features, 
ables, plus a correlation ma- permits 6-second average too, including five built-in 
trix and stepwise regression- access to 250K bytes of data character sets, point digitizing 
all in barely over a minute! and programs. capability, and internal self- 

Together, the HP 9831 * You can input through tape testing. In short, it's made to 
and HP programs can give and card readers as well as keep up with the HP 9831 
you faster results and in- the keyboard. 
creased productivity. There * The HP 9866 Printer and computer. 
are other features, too, that the new HP 9872 Plotter Invest in productivity. The 
make the HP 9831 even more are available for output. fast HP 9831 produces results. 
desirable for statistical work. ________________________ Pure and simple. And that 
Powerful, fast, friendly, Three other HP desktop computers means increased productivity. 

offer results for varied applications: Call your local HP representa- 
and flexible. The HP 9831 * HP 9815-provides inexpensive tive and discuss your applica- 
has the raw number-crunch- computing power for calculations tion requirements. Or circle 

of a minicom- * and limited interfacing. . the reader service number for ing capability HP 9825-incorporates interfacing 
puter with the friendly charac- features that put it in the minicom- a free HP 9831 brochure. 
tenistics of a calculator. It's puter class. 
easy to program in English- * HP 9830-allows access to five megabytes of mass memory and 407/45 

provides data communication 
capability. 

Ask your HP representative for 
details. 

LIP desktop computers put the power where the problems are. 

HEWLETT PACKARD 

P 0 Box 301. Loveland. colorado 80537 

For asstsiance caii: Wasisngion (301) 5455370, chicago 13121 
2559800. Aliania 14041 9551500. Los Angeies 12131 877-1282 
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ANNOUNCING! 

that's very 
special... 

Contents: INTRODUCTORY 
Introduction BIOLOGY 
1. The Study of Life 
2. The Living World Kenneth C. Jones 
Matter, Energy, and Cells & Anthony J. Gaudin, both of 
3. Chemical and Physical Basis of Life California State University, North ridge 
4. Cells: Structure and Organization What's so special about Jones/Gaudin? In 
5. Cellular Use of Energy addition to covering all the widely accepted 
Whole Organisms 
6. The World of Microbes areas of biology, this text gives you a wealth 
7. Plant Form and FunctL5n of teaching aids to make your job easier and 
8. Animal Form and Function more effective. (See sample pages opposite.) 
9. The Human Organism 
Homeostasis: Coordination The format explains the subject while motivat- 
and Control in g your students to learn biology. Special fea- 
1 0. Hormones tures include: An emphasis on fundamental 
1]. Nerves and Muscles ' concepts, with examples from microbes, plants, 
1 2. The Role of the Nervous System animals, and humans as organisms; technical 
1 3. Behavior terminology introduced only when essential for 
1 4. Health and Disease explanations; interest-building introductions 
Reproduction and Heredity that get students' attention while easing them 
1 5. Patterns of Reproduction into the subject. 
16. Human Reproduction You'll also appreciate the large, magazine- 
1 7. The Mendelian Basis of Inheritance like format (81 2 x 1]), numerous two-color fig- 
1 8. The Molecular Basis of Inheritance 
19. Growth and Development ures (over 300 photos and 250 drawings), 
Ecology and an extensive Glossary. 
20. Ecosystems and Habitats Also available-Teacher's Manual and Student 
21. Populations Study Guide. 
22. Human Activity on the Environment February 1 977 approx. 560 pp. 
23. Management of Our Resources $14.95 
Evolution 
24. Variation and Natural Selection 
25. Adaptation and Speciation And that's not all! 
26. Life as It Evolved Glossary . Index 
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FcoJsems 
Chapter Objectives ___ 

communicate clearly and concisely HobLds 
exactly what your students will learn and capierojeciives 

list what they'll be able to do after Ic cc chap/e/ yea ce/i see baa- p/acts 

ac/c'a/s.acd""c'ee/gaets'ccs/ete' 
dyca/'cc eea"ec'eecta/ e/ate'cships. completing the chapter. Take a look at 
ct'/'e/egeee'gya"dcyc/'eg"'at/ettbtcagb 
thes bedces Yea a-/H a/se see hea- the the sample from the chapter on 
'ctetact'ecs cs/h /gbt. te'a-pe'atate. 
cces/a/e.ceee/a/saedece/gydeteseccee Ecosystems and Habitats- 
a-hcecasgac/s/csea/I/ecetspyacyspea/t/c 

At/e cacep/e/cg h/s ehaptec yea 

1. ne/ce the tesec ecesyste'e aed cat/ce 
/he'cactc/assese/esgacsctstaacdc 
pcactca/ty a/I ecesys/e/t/s 

2. Detegash be/a-eec p'hdahc'S. 

chcsacce's.acdhet/e'cpesets ace 

Succession sod CeoiUiiofl descsbethes/acc/ecat'e/ecac 
Acathet tea/a/c ctca/acte//s//c at a-g / a /ces".aee a-v-c ecasys/ca- 
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Lists of Key Terms 
veetege 

and Concepts 
encourage students to make certain they 
grasp the specifics and understand how 

the specifics relate to the subject. (The 
lists also make excellent study aids for 

groups of students and stimulate 
questions and discussions.) Also from The 19 

Study of Life chapter, page 1 9. 
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More new teaching tools from Wiley... 

for you and your students... 

ANATOMY OF SEED PLANTS, THE GREENHOUSE ENVIRONMENT 
2nd Ed. John W. Mastalerz, The Pennsylvania State 
Katherine Esau, University of California, University 
Santa Barbara How do environmental factors affect growth 
The new edition of this bestseller (adopted by and development of flower crops? This book 
over 1 35 schools) is now available and provides your students with an understanding 
includes these important changes: greater of the variations that occur in environmental 
emphasis on the relation between structure and factors in greenhouses; how structures and 
function; enrichment of the chapters on flow- equipment can be used to manipulate condi- 
ers, fruits, and seeds, including the latest tions; and the limitations imposed by structures 
research; and new chapters-The Cell, The Cell and external environmental conditions. It 
Wall, and The Flower Reproductive Cycle. . includes: separate chapters on each environ- 
You'll find Esau continues to give you a well- mental factor; emphasis on the influence each 
balanced text that provides basic information factor has on yield and quality; concise sum- 
on the modern concepts of plants; extensive manes of the effect of temperature and photo- 
information on ultrastructure; clear, simple Ian- period; principles of container capacity; and 
guage; high quality illustrations; and the latest much more. 
concepts dealing with the experimental, histo- March 1 977 approx. 530 pp. 
chemical, and ultrastructural approaches to $1 5.95 (tent.) 
studying biological materials. 

1977 550 pp. $1 6.95 HANDS ON BOTANY 
An Audio-Tutorial Approach, Set 

ICHTHYOLOGY, 2nd Ed. Clifford L. Schmidt, Jane 1. Chen, & 
Karl F. Lag ler, University of Michigan, Ruth E. van Seventer, all of San Jose State 
John E. Bardach, University of Hawaii, University 
Robert R. Miller, University of Michigan, & This complete teaching package includes an 
Dora R. May Passino, United States Fish & illustrated Lab Manual/Study Guide and Scripts 
Wildlife Service you can record and use in an audio-tutorial, 
Another exciting new edition! You'll find a con- self-pacing mode. Fourteen separate units (each 
cise, thorough treatment of both classical and designed for one week's activities) cover a 
modern aspects, as the authors blend their sci- broad range of topics like classical and survey 
entific viewpoints from specialties that range attributes of plant science, and more current, 
from classification to biochemistry. You'll also dynamic treatment of physiology, metabolism 
find the most recently published research mate- ecology, and evolution. With obvious flexibili- 
rial; revised chapters on fish classification; and ty, HANDS ON BOTANY enables you to teach 
many new concepts. ICHTHYOLOGY, 2nd Ed., students at any level and to choose the units 
is complete, authoritative, and provides a func- that meet your individual goals. 
tional perspective that covers both marine and 1976 475 pp. $1 3.00 (complete set) 
fresh water forms. 
March 1977 approx. 600 pp. To be considered for complimentary 
$18.95 examination copies, write to Robert McConnin 

Dept. 2248. Please include course name, 
enrollment, and title of present text. 

JOHN WILEY & SONS, Inc. 
605 Third Avenue, New York, N.Y. 10016 

In Canada: 22 Worcester Road, Rexdale, Ontario 

Prices subject to change without notice. A 2248-i 1 
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MiLES BIOCHEMICALS 1977 

1977 edition features two new sections: 
Electrophoresis and Molecular Recombination Reagents. 
Other sections include: Stable Isotopes, Immobilized 
Biochemicals, Polypeptides, Lipids, Lectins, Nucleic Acids, 
Enzymes, Blood Proteins and Immunochemicals. 

On its 171 fact-filled pages, you'll find not only a listing r------------------- 
and a description of products, but also applications, * Please rush me my free COPY of the 3 
assay methods and pertinent references. 1977 Miles Biochemical Catalog. 

No other catalog gives you so much useful informa- 
tion at a glance. It can serve as a handy reference book _____________________________________ 

I and an alphabetical index makes everything easy to I NAME: ______________________________________ find. I U 

What's more, this unique catalog is backed by Miles' * DEPARTMENT: I 

24-hour ordering system. You can phone us at any I I 
time (even Saturday at 4A.M.) and placeyourorderfor * ORGANiZATiON: _____________________________ 

immediate shipment the next working day. You can I I 
also phone for quick assistance or information on any g ADDRESS 
product. 3 3 

To get your copy of the 1977 M iles 
Biochemical Catalog, just fill out Mail to: H 

and mail the coupon. What 4.. Miles Research Products, Miles Research Products, 
could be easier? / 4a-4 I Miles Laboratories, Inc., Miles Laboratories, Ltd. I 

ha 3 Elkhart, IN 46514 P.O. Box 37 
* Stoke Court, Stoke Poges* 

SLOUGH 5L2 4LY U 

ce 3 3 UNITED KINGDOM I 
mm mm mmm mm mm mm - mm - mm - 

Circle Na. 175 on Readersa Service Card 
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The next best thing to beIng there 3 

If you couldn't make it to the 1977 AAAS Annual Meeting lfl Denver we've arranged 
to bring the meeting to you. This year, like last year, we've taped some sessions (both 
presentations and question-and-answer sessions) so you won't miss much. 

These high quality tapes are on handy cassettes-useful for classroom, library, or 
personal use-and at a reasonable price. 

We can't list all the audiotape titles on one page, but the sampling below will give some 
idea of the diversity of topics available. 

Medicine and Health General Interest 
Scientific Information and Public Policy: The Frontiers of the Natural Sciences (77T-333) 
Regulating the Use of Psychotropic Drugs The Right to Die (77T-341) 
(77T-332) Physical and Mathematical Sciences 
Anthropology The New Solar Physics (77T-303) 
An Account of the Visual Mode: Man versus Ape The Promise of High Energy Physics (77T-296) 
(77T-298) Energy 
Frontiers of Folklore (77T-337) Wind-Energy Conversion Systems (77T-31 2) 
Technological Implications Renewable Energy Resources and Rural Life 
Beyond Gutenberg: Communication Without in the Developing World (77T-323) 
Paper? (77T-31 7) Resource Policy 
Political and Social Aspects of Remote Sensing Energy from the Rockies: Fueling the Nation or 
from Space (7IT-348) Fouling the States? (77T-321) 
Behavioral Science Biological Science 
Families Across the Life Cycle: Issues and Per- Physiological Reactions in Plants Initiated by 
spectives (77T-331) Environmental Stress (77T-304) 
Individual Differences, Cognition, and Learning Arid Lands 
(77T-307) American Droughts (77T-294) 
Violence at Home and at School (77T343) Environment 
Economic and Social Sciences How Well Are We Equipped to Cope With Environ- 
National and International Cooperation: The mental Problems? (77T-299) 
Institutional Limits to Growth (77Y308) The Measurement of Air Pollution (77T-322) 
Science and Public Policy 
Emerging National and International Policy on 
Information (77T-309) 
History and Philosophy of Science For a complete list of both 1976 and 1977 
Contemporary Religious Movements in America: AAAS Annual Meeting audiotapes, with 
Religious Minorities in a Secular Society (77T-305) prices and ordering information, write to: 
Agriculture and Ecology AAAS Cassettes, do CE BAR Productions, 
Biology and Agriculture in the People's Republic 2550 Green Bay Road, Evanston, Illinois 
of China (77T-301) 60201. 
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Rotate, heat, stress, lift, cool, tilt, analyze, change: 3.5A 
The Zeiss EM-b 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-iC 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, h vevie, * 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; 500eOOOX) instrument. / v EM-lO into an exclusively special-purpose 

instrument. 
Even the Goniometer can be inserted in less  - Our 40-page brochure gives all the details. 
length, magnification, or resolution. "' . But a demonstration is even better. 

Ask for one. 
Without restricting the microscope in any 
way for any other use. than a minute. Without affecting the focal - Nationwide service. 

Carl Zeiss, Inc., 444 5th Avenue, New York, N.Y. 10018 t212) 730 4400. Branches in: Atlanta, Boston, chicago, columbus, Houston, 
rancisco, Washington, D.C. in Canada: 45 valleybrook Drive, Don Mills, Ont, M3B 2%. Or call t416) 449-4660. 
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LETTERS In the discussion of possible partial an- 

This compact . swers, Shapley apparently 
2-channel The Fertilizer-Ozone Connection stood what I said in a telephone inter- 

view. Although recycling of fixed nitro- 
Deborah Shapley's article (News and gen could reduce the amount of manu- peristaltic 

Comment, 18 Feb., p. 658) is not fair to factured nitrogen fertilizer, organic 
pum p works in some people and is 9 months late. The farming in terms of cultivated legumes 

article is based on a paper I gave at the also represents added nitrogen fixation. 
any position April 1976 meeting of the American 

HAROLD S. JOHNSTON physical Union in Washington, D.C. Department of Chemistry, University of and it costs 
Eight other papers on the same subject California, Berkeley 94720 

under $200. were presented at the symposium. Most 
of these papers consisted of original con- References 
tributions, whereas mine was only a re-  P. J. Crutzen,J. Geophys. Res. %, 7311 (1971); M. B. McElroy and J. C. McConnell, J. Atmos. 
view of the work of others. Also, my Sci. 28, 1095 (1971); M. Nicolet and E. Vergi- 
paper is now one part of an undigested, 2. son, Aeronom. Acta 90, 1 (1971). P. J. Crutzen, Q. J. R. Meteorol. Soc. 96, 320 
unapproved, preliminary report being (1970); Hs/ S. Johnston, Science 173, 517(1971). 

the Panel on Nitrates of the  P. J. Crutzen, Ambio 3, 201 (1974); GARP prepared by Pubi. Ser. (No. 16) (1975), p. 236; Geophys. Res. 

National Academy of Sciences-National Lett. 3, i69 (1976). 4. M. B. McElroy, ml. Rev. Sci. Phys. Chem. Ser. 
Research Council, which apparently was 2 9, 127 (1976); M. B. McElroy, J. w. Elkins, S. 
"leaked" to Shapley. I think it is ludicrous c. wofsy, Y. L. Yung, Rev. Geophys. Space Phys. 14, 143 (1976). 
that my 9-month-old review paper was 5. Council for Agricultural Science and Tech- 

- rushed into print as if it were a hot news nology, "Effect of increased nitrogen fixation on 
stratospheric ozone" (Report No. 53, Iowa 
State Univ., Ames, 1976); 5. C. Liu, R. J. Cice- 
one, T. M. Donahue, w. L. Chameides, 2772 cljq Shapley's article appears to give me eophys.Res. Lea. 3, 157 (1976); N. D. Sze and 

credit for discovering that nitrogen ferti- H. Rize, ibid., p. 343; A. M. Blackmer and J. M. 
lizers (manufactured and managed leg- Bremner, ibid., p. 739. 

umes) may conspicuously reduce strato- 
spheric ozone, but this is an injustice to 
the actual discoverers and developers of 

2 274 the case. That man-induced fixed nitro- Radioactive Wastes 
- / . .: / gen might reduce stratospheric ozone 

< 777/ c. was implicit in 1971, after the publication The article by Luther J. Carter on ra- 
222777.. of three papers (1) showing that nitric dioactive wastes (News and Comment, 

a compact, single speed  oxide is chemically formed in the strato- 18 Feb., p. 661) is full of numbers but de- 
(synchronous motor) 2- sphere from soil-produced, inert nitrous void of information that gives an under- 
channel peristaltic pump oxide and two others (2) showing that standing of what they mean. It con- 

liquid transfer and similar nitric oxides catalytically reduce ozone. stantly mentions millions of gallons and 
applications requiring accurate An illustration of how well this was rec- tens of thousands of tons of waste from 
flow rates. ognized then is a quotation attributed to the entire nuclear industry over the next 

The 2/6 works in any posi- a spokesman for an aircraft company 25 years and creates the impression that 
tion, and it's small and light early in 1972: "Blame the farmers; don't we are being inundated by vast quan- 
enough to mount on a flexible blame us." tities of this waste. If that's the game, 
support system. Minimal pulsa In 1971 so little was known about the why not mention the trillion gallons (10 
tion is assured by six stainless- 
steel free-wheeling rollers that are natural amount and distribution of nitro- million tons) of carbon dioxide, the 10 
highly resistant to wear and corro- gen oxides in the stratosphere that it was billion gallons (150,000 tons) of sulfur 
sian. The pump will accommodate not timely to pursue the fertilizer prob- dioxide, or the 100 million gallons (1 mil- 
tubing from 0.19 to 12.0mm i.d. lem. However, in the period 1972 to lion tons) of solids produced by 502 
for a flow rate of 3 to 450m1 per 
channel per hour, depending on 1975, the Climatic Impact Assessment scrubbers that are the wastes from a 
the tubing used. The pressure Program obtained enough measurments single coal-fired power plant in 1 year? 
plate has a locking thumb screw of stratospheric oxides and learned An understandable figure for the high- 
for instant one-hand adjustment. enough about the sensitivity of strato- level wastes is 2 cubic meters per year 

For literature on the Mini- spheric ozone to nitrogen oxides that it from a nuclear power plant, an amount 
Micro 2/6 and other Ismatec became appropriate to consider the that could be stored under a typical din- 
Pumps, just write: Ismatec! 
B.rinkmann, cantiague Road, problem. Although it is difficult to assign ing room table. The electric power pro- 
Westbury N.Y. 11590. In canada, priorities, it is my impression that Crut- duced by such a plant is worth $200 mil- 
50 Galaxy Boulevard, Rexdale zen (3) first took up the subject again, lion per year, so one could spend $2 mil- 
(Toronto), Ont. and McElroy (4) was the first to deeply lion in handling this small quantity be- 

Ism atec! probe the complicated biological bases fore increasing the cost of electricity by 
for the problem. as much as 1 percent. 

Shapley says the problem has been Carter says this material must be iso- 
jkrnann. "hampered by vigorous disputes," but lated "for what, in the human per- 

any "vigorous disputes" I know of are spective, must be forever," but after 500 
evidence of the vitality of the subject and years, the amount one would have to eat 
have tended to speed up work on the (after conversion to edible form) to give 

EI I  problem and get new people (5) (includ- a good probability of injury is about a 

Circle No. 28 on Recidorsa Service Card ing soil scientists) interested in it. half-pound. (In the case of military 
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support system. Minimal pulsa In 1971 so little was known about the why not mention the trillion gallons (10 
tion is assured by six stainless- 
steel free-wheeling rollers that are natural amount and distribution of nitro- million tons) of carbon dioxide, the 10 
highly resistant to wear and corro- gen oxides in the stratosphere that it was billion gallons (150,000 tons) of sulfur 
sian. The pump will accommodate not timely to pursue the fertilizer prob- dioxide, or the 100 million gallons (1 mil- 
tubing from 0.19 to 12.0mm i.d. lem. However, in the period 1972 to lion tons) of solids produced by 502 
for a flow rate of 3 to 450m1 per 
channel per hour, depending on 1975, the Climatic Impact Assessment scrubbers that are the wastes from a 
the tubing used. The pressure Program obtained enough measurments single coal-fired power plant in 1 year? 
plate has a locking thumb screw of stratospheric oxides and learned An understandable figure for the high- 
for instant one-hand adjustment. enough about the sensitivity of strato- level wastes is 2 cubic meters per year 

For literature on the Mini- spheric ozone to nitrogen oxides that it from a nuclear power plant, an amount 
Micro 2/6 and other Ismatec became appropriate to consider the that could be stored under a typical din- 
Pumps, just write: Ismatec! 
B.rinkmann, cantiague Road, problem. Although it is difficult to assign ing room table. The electric power pro- 
Westbury N.Y. 11590. In canada, priorities, it is my impression that Crut- duced by such a plant is worth $200 mil- 
50 Galaxy Boulevard, Rexdale zen (3) first took up the subject again, lion per year, so one could spend $2 mil- 
(Toronto), Ont. and McElroy (4) was the first to deeply lion in handling this small quantity be- 

Ism atec! probe the complicated biological bases fore increasing the cost of electricity by 
for the problem. as much as 1 percent. 

Shapley says the problem has been Carter says this material must be iso- 
jkrnann. "hampered by vigorous disputes," but lated "for what, in the human per- 

any "vigorous disputes" I know of are spective, must be forever," but after 500 
evidence of the vitality of the subject and years, the amount one would have to eat 
have tended to speed up work on the (after conversion to edible form) to give 

EI I  problem and get new people (5) (includ- a good probability of injury is about a 

Circle No. 28 on Recidorsa Service Card ing soil scientists) interested in it. half-pound. (In the case of military 
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waste, about which the above statement implies that there may well be some. The 
was made, one would have to eat 10 leaking material is 40 feet below the stir- 
pounds.) That makes it less dangerous face, which gives a gamma-ray attentia- 
than many natural rocks (for example, tion of something like 10' 0 for the ap- 
cinnabar) and clearly less dangerous proximately 1024 gamma rays that have 
than pesticides and herbicides we keep been emitted, so there is only I chance in 
in our homes and spread on the ground in 102 that a single gamma ray has ever 
farmland. Why don't they have to be reached the surface. Compare this with 
isolated forever? the thousands of gamma rays with which 

The principal hazard scenario for the natural radiation bombards each of us 
waste is that it may be contacted by every second. 
groundwater, leached into solution, and BERNARD L. COHEN 

eventually get into food and water sup- Department of Physics and Astronomy, 
clAccKc 7k14cl724 2>s/ - ti4'( 2?<2> plies; but this process includes many in- University of Pittsburgh, 

724 ' 2>  -  herent time delays which essentially Pittsburgh, Pennsylvania 15260 
guarantee that nothing will get out for at 
least 500 years (1). Also, the waste accu- References 

mulated by a million years of all-nuclear 1. B. L. Cohen, Rev. Mod. Phys. 49, 1(1977). 

power in the United States would cause 
less than one fatality per year (1). Coin- 

- - - pare this with the 10,000 fatalities per 
year from sulfur dioxide due to coal Cancer Data 
burning. 

Carter states in one place and implies Most death certificates do not reflect 
cl/h7e//hs/ - throughout that these wastes have a incontrovertible evidence of cancer 

great potential danger, but he gives no when compared to evidence established 
indication that it is orders of magnitude by autopsy, biopsy, or surgical resection 
less than the potential danger from many of a malignant tumor as an index of can- 

- -- other poisonous substances our society cer epidemiology (1). Reliance upon 
- constantly deals with (1). Also the radio- mortality figures based on death certifi- 

/ activity in the waste is many orders of cates in which autopsy results are report- 
magnitude less than natural radioactivity ed in establishing the epidemiology of 
in the earth at depths shallower than that cancer raises serious questions about the 
of the waste burial, validity of subsequent lengthy and costly 

Within.5 to3O minutes, the Birch- Carter implies that the low-level trans- studies on environmental carcinogens by 
over Radiochroniatogram $park uranic waste is also a serious problem, the Environmental Protection Agency 
Ghamber.fondest.uc.tively 10- but it is really trivial, and even the most (EPA) (Editorial, 4 Feb., p. 443) or by 
cates and recor s 'the distribu- haphazard deep burial would surely suf- others. 
tion of - radioactive compounds .... 

on electrophoresis gets, paper, fice. The British simply dump it in the As a practicing general pathologist I 
or thin layer plat radiochroma- ocean with no ill effects. Until recently, am well acquainted with the low autopsy 
tograms. With.conventional auto- the United States handled it with hap- rate in most hospitals in the United 
radiography, the same process hazard shallow burial, and any reason- States, and particularly in rural counties. 
takes from thre.days to three able analysis shows that there are no ill Knowing the frequency with which oc- 
weeks, with radio hrom.atogram effects. For example, if all the trans- cult cancers may be encountered at au- 
scanning, from one to six hours. 
The.pro- uranics thus buried were to leak out and topsy, the difficulty in deciding whether instrument's camera 
duces a one-minute Polaroid get into rivers, or to become distributed cancer is the cause of, or even related to, 
print similar. an autoradio- through soil uniformly between the sur- death, and the casual way in which death 
graph-a true re ord of radio-. 
activity distribution in alpha, face and their burial depth, not a single certificates are filled out by many physi- 
beta, and gamma emitting iso- fatality would ever be expected to result. cians whether or not an autopsy has been 
topes. An epidioscope print pro- The statement about friction between performed adds further skepticism 
jection system of fixed magnifi- the Atomic Energy Commission (AEC) about the epidemiologic value of cancer 
cation transfers the image.from 
the Polaroid.print directly. .back and the National Academy of Sciences mortality figures based on death certifi- 
on the original radiochromato- (NAS) committee on radioactive waste cate data. 
gram. An optional feature per- disposal is somewhat misleading. With Far more reliable, albeit perhaps a 
mits viewing under direct ultra- the exception of a brief misunderstand- harder initial task, would be a random 
violet or natural light or by ing in 1966, the relations between the sampling in every possible county of au- 
transmitted natural illumination NAS committee and AEC-ERDA (the topsy and surgical pathology records 
and obtainin.g.a perma.nent 
photographic record..call.or Energy Research and Development Ad- over a specific time period. Virtually all 
write today for complete details ministration) have been most cordial for biopsied, resected, and occult cancers 

I!I over 20 years. Several thousand copies would be found, as well as the patient's 
of' the so-called "suppressed" report age at the time cancer is recognized. Few 

LI_BAIRD.7.AIOM.10. 
were distributed by AEC. cancers go unrecognized before death 

Nuclear Division The statement that "there have been even though they may not cause death. 
125 Middlesex Turnpike no known human casualties" from leak- Further, many cancers are successfully 

Bedford, Ma. 01730 (617) 276-6204 ing waste storage tanks at ERDA's Sa- treated or recur after a latent period 

Visit us at FA5EB Booths J-24, J-25, J-26. vannah River and Hanford installations long enough so that death from other 
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AMERICAN ASSOCIATION FOR Our Last Vaccine? 
THE ADVANCEMENT OF SCIENCE 

Science serves its readers as a forum for the pre- A writer in the New York Times termed the recent swine influenza immuni- 
sentation and discussion of important issues related to the zation program a "sorry debacle." What happened, and what are the implica- 
advancement or science, including the presentation of 
minority or conflicting points of view, rather than by pub- tions? 
lishing only material on which a consensus has been 
reached. Accordingly, all articles published in Science- The new strain of swine flu isolated at Fort Dix represented a serious 
including editorials, news and comment, and book re- potential public health hazard. Virologists and public health officials respond- 
views-are signed and reflect the individual views of the 
authors and not official points of view adopted by the ed rapidly and with expertise drawn from years of experience and research. 
AAAS or the institutions with which the authors are affiui- Vaccine strains were developed with amazing speed and distributed to manu- 
ated. facturers. The government-perhaps in part politically motivated, but also 

Editorial Board mindful of the well-known difficulty of mass immunization by private 
1977 means-made the startling and courageous decision to underwrite the cost of 

WARD GooDENoUGH DONALD KENNEDY 
CLIFFORD GROBSTEIN NEALE. MILLER a mass immunization program. 
H. S. GUTOWSKY RAYMOND H. THOMPSON The real problems which are common to all vaccines and to other biologics 
N. BRUCE HANNAY 

in the United States today, then began to surface. First, in a mass immuniza- 
1978 tion effort, there are two very real hazards. One or more batches of vaccine 
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EDWARD NEY F. KARL WILLENBROCK 

hazard is minimal in the United States today because of the stringent controls 
Editorial Staff required by the Bureau of Biologics of the Food and Drug Administration. 

Editor 
PHILIP H. ABELSON Nevertheless, the possibility always exists. Second, and perhaps more trou- 
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AMERICAN ASSOCIATION FOR Our Last Vaccine? 
THE ADVANCEMENT OF SCIENCE 
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sentation and discussion of important issues related to the zation program a "sorry debacle." What happened, and what are the implica- 
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including editorials, news and comment, and book re- potential public health hazard. Virologists and public health officials respond- 
views-are signed and reflect the individual views of the 
authors and not official points of view adopted by the ed rapidly and with expertise drawn from years of experience and research. 
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Which DhichiI Driukmanm 
Rotary Evaporator 
should you get? 

We make the choice hard, 
to make the extraction easy. 

BOchi/Brinkmann offers rotary evaporators 
in a variety of models to facilitate all types 
of extractions. 

There is a rotary evaporator  ''. . - 

for volumes as small as 5 ml, '2<' 

and Pilot Plant Models for volumes 
as large as 501. In between, there are 4c.c. 

models with variable speed electronic.P. 
motors, sparkless induction and explosion- .... 

proof motors, quick-action jacks, 
stainless- steel heating baths, and 
a wide selection of flasks, condensers 

-' and accessories. 
If the rotary evaporator you need For evaporations, organic 

is not shown here, you'll find it in the -c - / synthesis, and analysis of 
new BOchi/Brinkmann brochure. For 2< Rotates at 150 r.p.m. All 

'>1 your copy, write: B()chi Division, 
2 ) Brinkmann Instruments, Cantiague comes with 4 evaporating 

Road, Westbury, N.Y. In Canada: 
// 50 Galaxy Boulevard, Rexdale plus extra vacuum seals. 

(Toronto), Ont. 
0. 0 0 

O Duchi/Brinkmann 
Rotavapors 

..2< ... torque motor Variable speed 

ROTAVAPOR EL 
Specially designed distribution head 
with built-in duct permits applications 
not possible with other rotary 
evaporators. Also has electronically- 
controlled motor, quick-action jack 
and stainless-steel heating bath. 

ROTAVAPOR R-1O 
Designed for large volume applications. 

Has 10 liter flasks, mechanical lift, electronic Explosion proof Pilot Plant Model for large 
speed control (10 to 150 r.p.m.) and  volume extractions 50 liter capacity flasks 

thermostatically-controlled heating bath. high throughput of solvent Variable speed motor. 
For batch or continuous-feed operations. For batch or continuous feed operations 
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NOW AVAIlABLE 

Physics of the Earth 
Frank D. Stacey, University of Queensland, Australia 
Here's a student favorite that carefully examines the struc- 
ture, composition, and physical behavior of the Earth and 
the processes occurring within it. 
The new edition now features: 
* Increased emphasis on seismology and less on 

paleomagnetism 
* New material on earthquake prediction 
* Totally rewritten chapters on thermal problems, tectonics, 

and anelasticity-refiecting the latest developments 
* Tides and tidal friction now separated from other rotation- 

al problems 
* A vastly expanded treatment of density and composition 
* Appendices with student problems, orbital dynamics, 

Roche limited for the moon, thermodynamic Gruneisen 
parameter 

(047181956-5) 1977 414pp. $19.95 

These new 125j RIA kits from NEN combine extreme 
sensitivity with speed and convenience. We developed 
a very sensitive first antibody and pre-reacted it with a 
second antibody to eliminate the intermediate 
incubation. 

Femtomole sensitivity is easily achieved by 

B eef C attle acetylation(1) with reagents provided in the kits. 
There are other improvements, too. The A.L. Neumann, University of Illinois iodinated tracer is exceptionally stable and is stored 

This classic describes the role of beef cattle enterprise in the refrigerated, not frozen. Pipetting is done at room 
efficient and profitable conversion of food/forage resources temperature. And a tritium-labeled marker is included 
to wholesome, nutritious human feed. to monitor sample recovery. 
Look for these important changes in the new edition: 
* A chapter on Crossbreeding for Commercial Beef Produc- The resulting system is highly sensitive, 

tion, authored by Dr. Larry Cundiff, Meat Animal Research accurate, reproducible, and yields low blanks. 
Center, U.S. Dept. of Agriculture Everything else is included for running 200 

* Greater emphasis on scrutinizing certain regions' advan- tubes - buffer, standards, complete protocol - even a 
tages which favor a particular beef production program telephone number if we can be of technical assistance. 

* Expanded coverage and introduction of new topics, includ- Ask us to send you our technical brochure. 
ing genetics, breeding, diseases, and parasites 

1. Harper, J. F. and Brooker, U., I. Cyclic Nucleotide Res. 1, 207 (1975). (0471 63236-8) March 1977 approx. 896 pp. $ 18.95 
To be considered for complimentary examination copies, write to Robert Nevv England Nuclear 
McConnin, Dept. A 2249.11. Please include course name, enrollment, and 
title of present text. 549 Albany Street, Boston. MA 02118 

Customer Service: 617-482-9595 

John Wiler & Sons, Inc. Canada: NEN canada Ltd., Lachine, Quebec, HiT J Tel: 514-636-4971, Telex: 05-821 808 
IA/I 605 Third Avenue, New York, N.Y. 10016 Europe: NEN chemicals GmbH, 0-6072 Dreleich, W. Germany. In Canada: 22 Worcester Road, Rexdaie, Ontario Daimleratrasse 23, Posttach 401240 

Prices subject to change without notice. A 2249.11 Tel: (06103) 85034, Telex: 4-17993 NEN D 
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via continuous scanning of one he selects 
or all at once. The readout may be inter- 
faced to any of several types of record- 
ers. The system is complete with an elec- 
tromechanical sea cable and a winch. In- 
terOcean Systems. Circle 690. 

8-Hour Lecture Recorder 

Model RAD14 is a miniature tape re- 
corder that will record for 4 hours, stop 
automatically, and emit a tone. The oper- 

Weather Station Microcomputer Systems ator then turns the cassette and reacti- 
vates the device for another 4 hours. An 

A self-contained Weather Station sup- Micropac Program Development Sys- optional switch allows the operator to in- 
plies immediate measurements of wind tems include a PROM programmer, dual terrupt the recording and continue at a 

direction, wind speed, and air temper- floppy disk system, high-speed line print- later time. The device measures 5.5 by 
ature. Wind direction is indicated on a er, CRT terminal, and interface modules 3.25 by 1.25 inches. It is equipped with a 
gauge that also gives storm warning sig- plus software. This system enables the cassette, a microphone, record/play con- 
nals for day or night conditions. Wind microcomputer user to design, program, trol, review mechanism, auto-stop with 
speed is indicated in miles per hour with and install a system with relative, rather alarm, pause button, three-digit counter 
force calibrated on a Beaufort scale as than absolute, addressing of program seg- with reset, battery-condition indicator, 
well. Temperature is measured from ments. Thus, only portions of program 4-hour battery set with holder, 2-hour re- 
-4O to 1500F. The stations include direc- directly affected by software changes chargeable battery pack, a-c adaptor/re- 
tions for installation and calibration, need be reassembled when any change is charger, carrying case, and an earphone. 
Watrous. Circle 679 made. Different configurations of hard- It weighs 1.1 pounds. Courterport. 

ware and software are available to suit Circle 680. 
the user. All options are based on stand- 

Electric Current Monitor alone microcomputer modules and mtni- 
mum systems may be upgraded to allow Pocket Thermometers 

The ESD-9000 renders an 85-decibel for greater complexity. Process Comput- 
signal two times per second to warn of er Systems. Circle 678 The series 1500 thermometers are pow- 
conditions hazardous to laboratory appa- ered by C batteries. They are available in 
ratus. Such conditions may be drops, sur- 55 to 9990F and 55O to 9990C models. 
ges, or cutoffs of electrical current, tem- Water Quality Monitoring System They read in 1< increments. A variety of 
perature changes, or pressure changes stainless steel penetration, immersion, 
These alarms are designed for interface A system is now available for ocean- and surface Type K thermocouple 
with central computors, alarms, or event ographic or limnologic data acquisition probes are available. All models come in 
recorders for complete protection of sen- The underwater probe, model 513D, leather cases. Extech International. 
sitive laboratory apparatus. Wolsk Asso- measures conductivity, salinity, temper- Circle 693. 
ciates. Circle 681 ature, depth, dissolved oxygen, p1-I, tur- 

bidity, oxidation-reduction potential, 
and concentrations of specific ions. Mod- Laboratory Freezer 

Multi-Nuclear Observation Accessory el 5 14D is a digital readout of the data ac- 
quired by the probe. The user may moni- Model 5E22-l00 is designed for medi- 

The capability of performing multi- tor the various parameters individually cal research and preservation of tissues, 
nuclear observation is now available for plasma, and blood cells. Temperature is 
the FXlOO Fourier transform nuclear mag- adjustable from 'l8o to 73cC. The cabi- 
netic resonance spectrometer. The ac is steel and the lid is counterbal- 
sory consists of a single tunable pr ed. Chamber dimensions are 67 by 19 
frequency synthesizer, and a wide-band 30 inches. 5E22-l00 is also available 
amplifier. All nuclear magnetic reso- h a recording thermometer and buzz- 

nance from 5.5 to 40.5 megahertz (rela- er system. So-Low Environmental 
tive to 100-megahertz proton) can be sim- Equipment. Circle 692. 
ply selected. JEOL Analytical In- 
struments. Circle 689. 

422/24 nning Electron Microscope 
Newly offered instrumentation, apparatus, and - - - - 

laboratory materials of interest to researchers in all c ''4 - - - 22 The System Ill-A offers a magnifica- 
disciplines in academic, industrial, and government / c 2 tlon range from 10 to 200,000 power. Fea- 
organizations are featured in this space. Emphasis is - - 

given to purpose, chief characteristics, and avail- 'l1flUIEill..- tures include television-scan mode, vari- 
ability of products and materials. Endorsement by - 

Science or AAAS is not implied. Additional infor- 2<  able control of accelerating voltage at 2, 
mation may be obtained from the manufacturers or 
suppliers named by circling the appropriate number Fig. 1. Model 513D underwater probe and 5 10, 15, and 25 kilovolts, dual magnifi- 
on the Readers' Service Card (on pages 1276A and 
1360A) and placing it in the mailbox. Postage is free. model 514D digital deck readout from Inter cation and signal imaging, and an auto- 

-RICHARD G. SOMMER Ocean Systems. matic vacuum system. The device pro- 
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Radioactive L-Fucose has been found to be a useful 
precursor for studying the biosynthesis of glycoproteins, 
especially those of the cell surface. 

Fucose, L-[5,6-3H]- NET-51 6 40-6OCi/mmol 
Fucose, L-[6-3H]- NET-394 10-1 5Ci/mmol 
Fucose, L-[1 -3H]- NET-296 I -5Ci/mmol 
Fucose, D-[5,6-3H]- NET-521 40-600i/mmol 

An independents udy has demonstrated tha.the Grumman 
Fucose, L-['4C(U)]- NEC-685 1 80-25Omci/mmol ADP-3OSD automatic dispenser/dilutor can efficiently Fucose, L-[1 -14C]- NEC-602 40-55mCi/mmol process the chemistries of 18 major RIA kit manufacturers. 
Guanosine diphosphate fucose, [fucose-14C(U)]- Send for information and report to: / 

NEC-640 1 40-200mCi/mmol Grumman Data Systems Corp., 45 Crossways, 
Woodbury, NY 11797, or call (516) 575-3888. G052/77 

i$i !  Grumman Data Systems customs, 5e,vics 517-482-9595 

NEN Canada Lid. Lachine, Quebec; NEN chemicals GmbH Dreteich W Germany. For automatic precision fluid hand Ii ng. 
Circle No. 74 on Readers' Service Card For Information Circle Readers' Service No. 122. 

For Demonstration circle Readers' Service No. 123. 

Laboratory 
Services 

(On Hair and Other Organic Materials*) 

1. Amino Acid Analysis... 
2. Mechanical Optical Properties 
3. Scanning Electron Microscopy .. .... 
4. Trace Metal Analysis . 

Lead Zinc ,4. 
Arsenic copper 
cadmium Magnesium 
Mercury and many more 

5. Transmission Electron Microscopy 
6. plus many other capabilities and their... *Get your hooks 

Medical importance are described in into an amoeba! 
the new Laboratory Handbook. The classic de Fonbrune micromanipulator is famous 

Yours for the asking from for single-handed control over three dimensions, *including faithful reproduction of motion under all microscopes, 
blood and urine and variable reduction capability. 

p.s. Now the same features are available in miniaturized 
Call Toll Free units that sit directly on your microscope stage. 
(800) 423-3062 
In California ANALYTICAL LABORATORY SAGE INSTRUMENTS 
Call Collect HEW Lic.#041156 Division of Orion Research 
(213) 781-4934 14721 califa Street, van Nuys, CA 91411 380 Putnam Avenue, Cambridge, MA 02139 

Circle No. 135 on Readers' Service Card 
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vides zoom magnification, control of fo- Literature 
L'IIIAIII!?'U' NIL JWFAPE'II?PItIIIi cusing, automatic filament saturation, 

CLINICAL ECOLOGY edited by gamma control, and automatic control of Humidity Instrumentation lists a com- 
Lawrence D. Dickey. (45 Contributors) brightness and contrast. Externally selec- plete line including accessories and de- 
CliniCal ecology is considered in this table apertures are optional. There are sign specifications. General Eastern In- 
book with regard to historical hack- four modes of operation including secon- struments. Circle 696. 
ground, basic and general concepts, 
manifestations, excitants, individual dary electrons, backscattered electrons, Cachalot-Brand Fatty Alcohols in- 
susceptibility, specific adaptation, and external line profile with Y control, and cludes a complete listing of pure fatty al- 
diagnostic and therapeutic techniques. spot mode with X-Y control. The univer- cohols in the eight- to eighteen-carbon 
Discussed are the application of avoid- sal stage accepts spectmens up to 3 tnch- range. M. MIchel. Ctrcle 697. 
ance procedures where specific ex- es in diameter. Super Ill-A interfaces Vacutainer-Brand Evacuated Blood 
citants are recognized; the use of with energy-dispersive or wavelength x- Collection System is a 44-page booklet 
hyposensitization, desensitization, im- ray spectrometers. International Scientif- that classifies tubes, needles, and hold- 
munizing and neutralizing techniques ic Instruments. Circle 691. ers and describes proper types for van- 
when exposures are unavoidable; and ous applications. B-D Division, Becton, 
the improved tolerance that results Dickinson. Circle 698. 
with avoidance and dietary, nutri- 
tional, orthomolecular and immu- Animal Activity Monitor Laboratory Regulation Manual is a 
notherapeutic procedures. '76, 832  two-volume set that treats legal aspects 
(6 3/4 'x 9 3/4), 47 il., 94 tables, $35.75 Opto-Varimex measures animal activi- of laboratory operation. A free four-page 

ty in 16 by 16 inch cages and plots their brochure describes the set. Aspen Sys- 
THE MONOCLONAL GAMMOPA movements on an X-Y chart. Operation tems. Circle 699. 
THIES: Multiple Myeloma and Re- is based on two arrays of infrared beams Automatic Gas Chromatograph de- 
lated Plasma-Cell Disorders by Robert crossing each other at right angles 1 inch scribes the device that automates the en- 
A. Kyle and Edwin A. Bayrd, both of above the bottom of the measuring field. tire process from sample injection and 
Mayo Clinic and Mayo Foundation, 
Rochester, Minnesota. Foreword by  Patterns of movement and the effects of separation through peak measurement, 
Newton Kugelmass. Current and corn- experimental conditions (administration calculation, and final report. Varian In- 
prehensive, this reference source of drugs, for example) on patterns may be strument Division. Circle 700. 
begins with a classification of mono- studied. With the installation of vertical Column Survival Kit extends the use- 
clonal gammopathies and a descrip- sensors, a third dimension of movement ful life of columns for high-performance 
tion of the immunoglobulins. may also be measured. Columbus In- liquid chromatography. Whatman. 
Methods for screening sera and urine struments International. Circle 694. Circle 701. 
with subsequent identification of a Dissecting Instruments is devoted to 
monoclonal protein are described. The 
text thoroughly presents the etiology, forceps, scalpels, scissors, needles, and 
epidemiology, clinical and laboratory Tape Recorder other typical tools for a variety of biologi- 
features, diagnosis, course and man- cal disciplines. Carolina Biological Sup- 
agement of multiple myeloma, Wald- Biotape 500 is a magnetic tape record- ply. Circle 702. 
enstrom's macroglobulinemia, heavy er that features audio and time/event in- Infrared Laser Components includes 
chain diseases, amyloidosis, benign put. Five channels may be recorded or zinc selenide, germanium, gallium arse- 
monoclonal gammopathy and other played back simultaneously. This record- nide, silicon, and calcium fluoride com- 
plasma-cell disorders. '76, 432 PP. ' er may be used to activate remote de- ponents from 0.5 to 4.0 inches. Laser Op- 
il., 79 tables, $36.75 vices through encoded event marks on tics. Circle 683. 

PALEOPATHOLOGICAL DIAG- the tape. Another application allows re- Scanning Electron Microscope depicts 
NOSIS AND INTERPRETATION: cording of information on one track the Stereoscan 150 instrument, a modu- 
Bone Diseases in Ancient Human Pop- about the data on a previously recorded lar system with many optional configura- 
ulations by R. Ted Steinbock, Harvard track. All five channels may be displayed tions. Cambridge Instrument. Circle 684. 
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