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DE WIlT: Biology of the Cell: An Evolutionary CARPENTER: Microbiology Fourth Edition 
Approach Completely revised and up-dated, the new 4th edition of Car- 

Avoiding a "catalog" approach to the study of cell features, this penter's Microbiology maintains the same student-orientation 
introductory text emphasizes evolutionary development. The and thoroughness of coverage that have long made it popular 
author's narrative style skillfully incorporates reviews of hasic with students and teachers alike. The chapter on systematic 
chemistry, pH, basic biochemical information, and introduc- study of hacteria has been completely rewritten to bring it in line 
tory aspects of cytology and molecular genetics wherever ap- with the 8th edition of l3ergey's Manual; the nomenclature of 
propriate. His eclectic account of the evolution of living systems genera and species has been up-dated throughout the text. The 
draws on theories of workers such as Oparin and Margulis. This chapter on bacterial metabolism has been totally restructured; 
book will fit well into an introductory "core" sequence, either and there have been further additions to an already excellent 

biology, group of illustrations. With the inclusions of sections on applied 
before or after courses in organismic microbiology and infectious diseases-featuring the best in- 
By William De Wift, Williams College. About 510 pp., 275 ill. Ahout munologic coverage of any similar text-Carpenter's new edi- 
$ 13.75. Just Ready. Order #3045-6. tion is the perfect microbiology text for students in any life 

science discipline. An accompanying Instructor's Manual is 
also available. 

DE WIT F & BROWN: Biology of the Cell: Laboratory By Phillip L. Carpenter, Univ. of Rhode Island. Ahout 500 pp. lllustd. 

Explorations (with 4 color plates). Ready March 1 977. Order #2438-3. 

Well-conceived, class-tested experiments in cell biology- 
many never before adapted for undergraduates-are the cor- 
nerstone of this laboratory manual which reflects the evolution- HORN: Biology of Insects 
ary approach of the senior author's text. Of special interest are 
a number of unique experiments relating to theories on the Here's an interesting, balanced approach to the study of insects, 
chemical origin of life, particularly the formation of proteinoids and how they function and interact within their environment. 
and coacervates. No sophisticated equipment is needed to per- An introductory-level text suitable for courses in a wide range of 
form the experiments, and the manual can be used to com pIe- life and agricultural sciences, it presents insects as organisms 
ment virtually any introductory text in cell biology, which have evolved adaptive solutions to the problems of survi- 

val. The author covers the broad spectrum of the insect kingdom 
By William De Witt and Eleanor R. Brown, both of Williams College. in terms of anatomy, physiology and ecology with frequent 
About 205 pp. lllustd. Soft cover. About $6.95. Just Ready. references to insects that are familiar to students. Emphasis on 

Order #3047-2. the interaction of insects with humans reveals insects as both 

benefactors and pests. 

MAY: Theoretical Ecology: Principles and By David J. Horn, The Ohio State Univ. 439 pp. 315 ill. About $1 3.50. 
Just Ready. Order #4780-4. 

Applications 

Both modern and cohensive, this book explores mathematical 
models depicting the essential dynamic features of plant and BAER: The Genetic Perspective 
animal populations. The resulting theoretical insights are then 
related to empirical observations and applied to practical The Genetic Perspective explains the relevance and value of 
ecological problems. Intended for graduate students and ad- genetic knowledge in everyday life. Designed for the non- 
vanced undergraduates, the book's approach is descriptive science major, it teaches students the essentials of genetics and 
rather than mathematical. The authors assume only a rudimen- evolution without overburdening them with the details found in 
tary knowledge of calculus, and the biological meanings of the more technically-oriented books. Topics include genetic coon- 
models are always prominent in the discussions. Coverage in- seling, cancer, aging, plant breeding, and recombinant DNA. 
cludes population dynamics, ecosystem studies and their rele- And, by drawing on examples from a broad cross-cultural range 
vance to land use strategies, sociobiology, paleobiology, the (from South Sea Islanders, to Navajo Indians, to rock star Johnny 
design of natural reserves, ecology and economics, and Winter), the author maintains a level of relevance your students 
strategies for integrated pest control. will readily appreciate. 

Edited by Robert M. May, Princeton Univ.; with 10 contributors. 31 7 By Adela D. Baer, San Diego State Univ. About 350 pp. lllustd. Ready 
pp. lllustd. $13.50. Sept. 1976. Order #6205-6. Jan. 1977. Order #1471-X. 
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VILLEE: Biology Seventh Edition TURNER & BAGNARA: General Endocrinology Sixth 
Emphasizing biology with a human orientation, this new 7th Edition 
edition maintains Villee's reputation for stimulating high stu- To keep pace with the wealth of new information that has 
dent interest. Perfect for serious introductory courses, its exten- emerged in endocrinology over the past five years, this leading 
sive survey of the kinds of living things follows the Whittaker five introductory text has undergone a major facelift for its sixth 
kingdom phylogenetic scheme. Botanical coverage has been edition. Virtually every chapter has been rewritten to incorpo- 
revised rewritten and better illustrated to include modern ter- rate new material on: mechanisms of hormone action, secretion 
minology and current ideas on plant evolution and phylogeny. and assay; neuroendocrinology (now covered in a separate 
Physiological coverage, particularly involving humans, is ac- chapter); the ultrastructure of endocrine glands; the biochemi- 
centuated with brief discussions of and allusions to topics of cal nature of hormones; the evolution of hormones and the 
medical concern. New to this edition, you'll find: a complete recognition of new ones such as cholecalciferol; the endocrine 
reorganization (and some simplification) of material on cellular role of the pineal gland; and new data on prostaglandins, the 
biology and biochemistry; a new chapter on human ecology; role of Vitamin D as a hormone, chalones, nerve growth factor 
careful up-dating of data from active research areas including and pheromones. Many new electron micrographs, line draw- 
eukaryotic molecular biology, membrane structure, and the ings and summary tables complement the text. As in previous immune system; and a refurbishing, replacement or addition of editions, emphasis is on the basics, with examples drawn from 
literally hundreds of figures. A valuable laboratory manual by both clinical and comparative endocrinology. 
Clinton E. Schonberger is also available. 

By C. Donnell Turner, Duquesne Univ.; and Joseph 1. Bagnara, Univ. By Claude A. Villee, Harvard Univ. Medical School. About 900 pp. of Arizona. 596 pp. 203 ill. $15.95. Sept. 1976. lllustd. Ready Feb. 1977. Order #9023-8. Order #8933-7. 

GRAHAM & WAREING: The Developmental Biology 
of Plants and Animals 

CUSHING & WALSH: The Ecology of the Seas Written for advanced courses on the senior/graduate level, this 
Designed to meet the needs of graduate and advanced under- informative text is quite distinctive in its balanced treatment of 
graduate students, this unique volume features well-balanced both plant and animal development. Unifying and synthesizing 
yet compact coverage of marine ecology. The authors have information from many disciplines, the authors' in-depth cover- 
synthesized a number of distinctive viewpoints from interna- age of topics relevent to general developmental problems in- 
tional scientific experts to provide a quantitative approach to the cI udes the origin of cell heterogeneity, determination and 
analysis of marine ecosystems. Topics range from primary pro- pleuripotentiality, cell interaction, hormonal control, molecular 
duction to fisheries; from descriptions of flora and fauna to biology, and environmental control. To ensure greater con- 
integrative models. tinuity of discussion, each section has been introduced, sum- 
Edited by D. H. Cushing, Fisheries Laboratory, Lowestoft, Suffolk, U.K.; marized and extensively cross-referenced. 
and j. J. Walsh, Univ. of Washington, Seattle; with 14 contributors. 467 Edited by C. F. Graham, Oxford Univ.; and P. F. Wareing, Univ. College 
pp. 132 ill. About $1 9.50. Just Ready. Order #28125. ot Wales; with 1 B contributors. About 400 pp., 200 ill. About $1 7.95. 

Ready Late 1976. Order #4205-5. 

WALKER: A Study of the Cat with Reference to 
Human Beings Third Edition 

ROMER & PARSONS: The Vertebrate Body Fifth Edition Long-recognized as a valuable tool in the study of mammalian 
A standard for any course in comparative anatomy, the fifth anatomy, the new third edition of this instructive manual fea- 
edition of this classic text has undergone a vigorous revision tures 34 new figures along with an appendix of Greek and Latin 
under the authorship of Dr. Parsons. Maintaining Dr. Romer's roots of anatomical terms. Extensively revised, it includes: more 
overall emphasis on phylogeny and paleontology, the text also information on mechanical forces involved in the evolution of 
incorporates significant insights from functional studies. you'll the skull; new discussion of the biomechanics of the jaw that 
see evidence of up-dated information on virtually every page, in clarifies the differences between carnivores, gnawing herbi- 
add ition to many new illustrations. There's also been a substan- vores, and omnivores; comparison of fetal, neonatal and adult 
tial expansion of Chapter 3 (Who's Who Among the Vertebrates) circulation; new information on the functional significance of 
and the shortening and modernization of Chapter 4 (Cells and the carotid rete mirabile; and expanded comparisons with 
Tissues). human structure. 
By the late Alfred Sherwood Romer, formerly of Harvard Univ.; and By Warren F. Walker, Jr., Oberlin College. About 200 pp., 110 ill. 
Thomas 5. Parsons, Univ. of Toronto. About 600 pp. lllustd. Ready April (some in color). Soft cover. About $6.50. Ready March 1977. 
1977. Order #7668-5. Order #9093-9. 
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ZEIIZ EM9S-2 Transmission Fully automatic camera System includes identi- 
fication of negatives. Extremely simple to oper- electron ate. Small size. Big performance. Low price. microscope Zoom or fixed-step magnifications from 30x to 
60,OOOx-distortion-free with direct read-out. 
Focusing aid. Multiple (21 openings) thin-metal 
film aperture. Specimen exchange through 
foolproof airlock in 8 secs; stereo tilt. 
Reader service number 206. 

High-resolution Now two models: EMiQA, lOOx-200,OOOx; transmission EMlOB, lOOx-500,OOOx. Easy, foolproof opera- 
tion. X-ray protection. High-resolution gonio- 

electron meter, multiple specimen holder, cartridges for 
cooling, heating, tensile testing. Fully automatic microscope 3? x 4", 70mm and 35mm camera systems, 

0 with unique 5-character automatic data imprint. 3.5A p.t.p. Accepts X-ray element analyzer of your choice. 

Reader service number 207. 

ZEIZ NOVASCAN  . Scanning 5x-150,OOOx magnification at all scan speeds. TV is standard. 15 and 30 kV, and 1-5 kV con- 
III electron tinuously variable. Large specimen chamber with 'j microscope 7 ports and unique top-plate lift for easy access ( '#' to chamber and 5-axis goniometer stage. Fool- 

lOCA proof push-button operation. Polaroid camera is (edge) standard, other cameras optional. Full range of accessories. 
Reader service number 208. 

Particle size Measures and counts particles directly from any 
micrograph. Where sophisticated and expensive analyzer image analysis systems reach their limitations in for automatic particle size analysis, the TGZ goes on counting 

data analysis (1,000 particles in 15 minutes). Provision for on- line or off-line computer analysis. 
Reader service number 209. 

Nationwide service. more-> 



Routine and Great versatility and Zeiss quality at low price. 
Laboratory research Shown here are just three of many versions; others are for Pol, phase contrast, interference and Clinical microscope contrast, many other applications. Uses the 

Standard same objectives as our large instruments: 131 to 
 /P choose from. In-base Halogen illuminator. 

Reader service number 210. 

44 Incident-light (Incident-light version shown with optional cam- Fluorescence era.) Wide range of optics, all free of auto- 
fluorescence. Complete filter package. Incident- 

Standard transmitted-light light version eliminates oil problems, simplifies 
fluorescence alignment, lets you combine fluorescence with conventional transmitted-light techniques. Trans- microscope mitted-light version with Halogen illuminator is 

ideal for immunofluorescence. 
Reader service number 211. 

Electronics and With 4x4" traveling stage-for large specimens 
Industrial semiconductor in both incident and transmitted light-ideal for semiconductor and integrated circuit applica- Standard 20T microscope tions. Compact and rugged. 

Reader service number 212. 

All Standards expandable with many Zeiss acces- 
sories, including still, movie and TV cameras. 

- WL Research (Shown with TV accessories.) Features include all 
those of the Standard Microscope plus an inde- microscope pendent fine focus for critical work. The ideal TV 
microscope. Photochanger, TV tube, and special 
optics. Accepts any standard B&W or color TV 
camera. Available with zoom condenser and 
automatic grey-level control for instantaneous 
adjustment of image intensity when changing 
objectives. Also accepts all camera formats and 
all light sources. 
Reader service number 213. 

a 

For upright Ultimate stability for the most critical require- 
transmitted- ments in photomicrography and quantitative techniques, such as scanning microspectropho- 
(and reflected-) tometry and microinterferometry. Newly com- 
light microscopy puted optics of unparalleled resolution and bril- 

liance cover extremely wide fields. All features 
for optimum image display and documentation: 
1:4 zoom projection between two real inter- 

'  For inverted mediate images of superb image quality, com- 
reflected-light pletely parfocal to all image planes; dual obser- 

vation; two built-in fully automatic camera microscopy systems, 35mm and 4x5", in one module. 
Shown here are just two of many configurations. 
Reader service number 214. 

Stereomicroscopes Stereo DV4 is a true high-resolution instrument 
with 1:4 zoom magnification system. Perfectly 
flat image from edge to edge. Wide-field eye- 
pieces. Unique transmitted and reflected light il- 
lumination, all built into the compact unit. 

Stereo IVB (shown with dual stereo observation 
system) is a zoom instrument with a 1:6 ratio 
and almost unlimited options: POL, transmitted 

S? or reflected light, many specimen stages, at- 
tachments for photography and drawing. Many 
stands. 
Reader service number 215. 

Nationwide service 



The Great Name in Optics- 

ZEIZZ The most (Shown with Ill RS vertical fluorescence illumi- 
Universal universal nator and 35mm camera.) Accepts all acces- sories and all camera formats, including TV. Microscope microscope Fully interchangeable optics and components for 

transmitted and reflected light, bright-field and 
dark-field, Nomarski interference contrast, phase 
contrast, polarization, fluorescence, Epi-fluores- 
cence, and U. V. 
Reader service number 216. 

ZEIZ Completely (Shown with new data recording system for safe 
Photomicroscope integrated, identification of each photograph.) Electronics and all controls built into the base. A unique auto- 
Ill fully automatic matic flash with duration from 1/500 to 1/50,000 

35mm camera sec, and a highly sensitive automatic exposure 
system that works with 98% of the light directed microscope to the film. Accepts auxiliary documentation and 
observation equipment. 
Reader service number 217. 

ZEUZ Fully automatic The only fully automatic and enclosed scientific camera system for macro work with the famous Ultraphot IIIB 4x5" camera Zeiss LUMINARS, and for photomicrography in 
microscope for all microscope techniques in transmitted and 

- - photomacrography reflected light. Continuous magnification from 2.5x to the limits of light microscopy on the and photomicrography unique and convenient automatic 4x5" camera 
system, with correct exposure reading from the 
center of the image field. (Accepts other film 
formats as well.) 3 lamp housings can be simul- 

- taneously mounted; the flip of a lever selects the 
illumination source and mode. 
Reader service number 218. 

ZEIZ ,,. Revolver Micro- On the left, the Revolver Microprojector, a com- 
Micro- projector and pact and self-contained system for macro and microprojection in the auditorium. Permanently projection A Glarex Projection mounted Luminar objectives for low-power pro- 

Screen jection; Planapochromats; oil-immersion objec- tives. Choice of four projectives for various pro- 
jection distances. 
Reader service number 219. 
On the right, the Glarex high-resolution projec- 
tion screen for conference viewing, eye-saving 
screening, and routine inspection. The unique .jw< .' ' screen eliminates the glare and grain you're 

- used to seeing on other screens. 
Reader service number 220. 

ZEIZ Two Tessovar For forensic microscopy, or wherever compar- isons need to be made over a wide continuous Tessovar photomacrography magnification range. Two zoom systems permit 
systems combined you to obtain identical magnifications. Can be 

N for comparison coupled or worked independently. Images can be seen side-by-side or superimposed. Illumina- 
tion in both transmitted and reflected light. 
Camera backs for all formats. The sturdy AC- 
stand is also available for all other microscopes 
-whenever extra stability is needed. 
Reader service number 221. 

ZEIZZ Invertoscopes Inverted microscopes Model D for tissue culture studies provides ex- DandM tremely long working distances (70mm), by spe- 
cial LD condensers, and many special objectives 
for use with flasks and petri-dishes. Attachments 
for all microscope techniques. Ideal for neuro- 
physiology, since the stage stays fixed for micro- 
manipulation. 
Reader service number 222. 
Model M for incident light in bright-field, inter- 
ference contrast, phase contrast. For study of 
opaque materials. Complete camera facilities, 
including Polaroid, for both models. 
Reader service number 223. 

more--> 



Micro-Videomat , System for A system for image analysis, designed for all 
Zeiss Research Microscopes. Rapid determina- 

image analysis tion of geometric magnitudes, linear analysis 
and intensities or densities. Area, length, shape, 
particle count, size distribution, volume and 
weights can be determined in seconds. Manual 
or computer-controlled operation. Automatic 
shading corrector, scanning stages for syste- 
matic analysis. Extensive software for life and 
material sciences. Macro and TEM adapters. 
Reader service number 224. 

MPM 01K Three different modular systems are now avail- 

Microscope MPM 03 (shown) able to suit the widest range of application and to fit your budget. Such features as observation 
Photometer Axiomat Photometer even during measurement make both routine 

and the most demanding research measure- Systems - ments now easier and more effective than ever 
* before. Digital display of absorbance, transmit- 

tance, reflectance and fluorescence values. 
Zero-suppression, scale expansion analog and 
BCD output. Automatic triggering of shutters 
and apertures. All three Photometers can be ex- 
panded to computer-controlled scanning sys- 

1111 tems with variable step sizes. Extensive new soft- 
' ware for automatic scanning, acquisition, reduc- 

N .,'.,.- tion and processing of data for the PDP 11 com- 
puter system, PDP 8,12 or Wang calculator. 
Reader service number 225. 

PM2 Spectrophotometer Low-priced precision-grating instrument partic- 
ularly suitable for clinical use. Spectral range 
200-850 nin, automatic blank reference. Excel- 
lent stability, unique sampling arrangement. Out- 
puts for recorder and printer. Available as U. V. 
and visible monitor for Liquid Chromatography. 
Reader service number 226. 

PM6 '' - ' '' Spectrophotometers A line of compact high-performance instruments 
consisting of several models, each tailored to 
specific applications. Features high-efficiency 
Double-Grating Monochromator, spectral range 
200-800 nm. A minimum of controls for ease of 
operation. Unique sampling arrangements, au- 
tomatic blank reference, excellent stability. 
Available in manual, semi-automatic and fully 
automatic versions, with documentation to suit 
every need, such as kinetics. 
Reader service number 227. 

Spectrophotometer Modular Spectrophotometer with highest-effi- 
ciency prism monochromator. Spectral range 
185-2500 nm. Numerous accessories, includ- 
ing reflectance attachments, automatic sample 
changer, automatic blank reference, gel scan- 
ner, TLC scanner. 4-digit display, 0-3 CD., an- 
alog and BCD output, zero-suppression and scale 
expansion. The indicator unit is also available 
separately to up-date all existing PMQ Spectro- 
photometers. 
For PMQ3, circle number 228. 
For indicator unit, circle 229. 

Nationwide service. 

I IL GREAT NAME IN OPTICS 

Carl Zeiss, Inc., 444 5th Ave., N.Y., N.Y. 10018 (212) 730-4400. Branches in: Atlanta, Boston, Chicago, Columbus, Houston, 
Los Angeles, San Francisco, Washington, D.C. In Canada: 45 Valleybrook Drive, Don Mills, Ont., M3B 286. Or call (416) 449-4660. 



HAVE YOU 
MISSED 
YOUR CALLING? 
So you're relaxing at home on caII800-325-6000tollfreeand send 
Saturday, and you suddenly re- a Datagram from anywhere in the 
member you forgot to order the an- United States. Your order will be 
tisera you'll be needing in the lab shipped bright and early the next 
next week. Don't worry. Miles Re- working day. The next time you miss 
search Products has 24-hour-a-day, your calling, dial Miles. We'll give 
7-day-a-week ordering service. Just you another chance. 

Research Products 
Miles Laboratories, Inc. 
Elkhart, Indiana 46514 
Phone: 219-264-8804 

SERVICE 
THAT PUTS YOU 
MILES AHEAD. 
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PRACTICAL SCANNING ELECTRON STRUCTURE DETERMINATION BY X-RAY' 
MICROSCOPY CRYSTALLOGRAPHY 
Electron and Ion Microprobe Analysis by M. F. C. Ladd, University of Surrey, England, 
edited by Joseph I. Goldstein, Lehigh University, and and R. A. Palmer, University of London 
Harvey Yakowitz, National Bureau of Standards Offers a detailed tutorial introduction to x-ray structure 
Foreword by T. E. Everhart determination, including not only fundamental methods in 
"This is an outstanding book . . . and should become the structure analysis, but also the heavy atom, isomorphous 
standard text for scanning electron microscopy (SEM) and replacement, and direct methods techniques. 
electron probe microanalysis (EPMA) . . ."-L. S. Birks, 350 pages, $35.00 

Analytical Chemistry 
582 pages, i/lus.,  MODERN FLUOflESCENCE SPECTROSCOPY 

Volumes 1 and 2 
DIGITAL ELECTRONICS AND LABORATORY edited by E. L. Wehry, University of Tennessee, Knoxville 
COMPUTER EXPERIMENTS In this two-volume set, recognized exports describe in care- 
by Charles L. Wilkins, University of Nebraska, Sam P. ful detail the most powerful and productive recent advances 
Perone, Purdue University, Charles E. Klopfenstein, Univer- in the methodology and applications of fluorescence-sub- 
sity of Oregon, Robert C. Williams, 3M Central Research jects not yet discussed in the standard texts. 
Laboratories, and Donald E. Jones, Western Maryland Col- Volume 1: 238 pages, illus., 24.50* 
lege Volume 2: 459 pages, illus., $29.50* 

provide[s] an important component in a course on 
digital electronic and laboratory computer interfacing and 
should be considered by anyone developing such a THE LABORATORY RECORDER by Galen W. Ewing 
course-Peter C. Jurs, Analytica/ Chemistry and Harry A. Ashworth, Seton Hall University. 
284 pages, il/us., sis.oo 129 pages, $18.50 

PHOTOELECTRON AND AUGER INTRODUCTION TO NUCLEAR RADIATION 
SPECTROSCOPY DETECTORS by P. J. Ouseph, University of Louisville. 
by Thomas A. Carlson, Oak Ridge National Laboratory 194 pages, $18.50 

very lively and authoritative . . . well referenced and 
contains a great deal of useful tabulated data. It should be ANALYTICAL ATOMIC SPECTROSCOPYedited by 
valuable both to the general reader and the specialist In the William G. Schrenk, Kansas State University. 
field."-W. C. Price, Nature 375 pages, il/us., $32.50 
417 pages, il/us., $32.50 

PRINCIPLES OF LASERS NONEMISSIVE ELECTROOPTIC DISPLAYS 
edited by A. R. Kmetz and F. K. von Willisen, BBC Brown, 

by Orazio Svelto, Polytechnic Institute of Milan and National Boveri & Company, Ltd., Baden, Switzerland 
Research Council of Italy 
Translated from Italian by David C. Hanna, Southampton 360 pages, illus., $35.00 
University 
"Anyone mastering the contents of this book will be well DIGITAL PROCESSING OF BIOMEDICAL 
prepared to understand advanced treatises and research IMAGES edited by K. Preston, Jr., Carnegie-Mellon Uni- 
papers in laser science and technology." versity, and M. Onoe, University of Tokyo 

-Arthur Schawlow, Stanford University approx. 440 pages, $35.00 
376 pages, il/us., $25.00 

LOW-TEMPERATURE X-RAY DIFFRACTION: 
LASER APPLICATIONS IN MEDICINE AND Apparatus and Techniques by Reuben Rudman, Adel- 
BIOLOGY phi University. A volume in the Monographs in Low-Tem- 
Volume 3 perature Physics series. 
edited by Myron L. Wolbarsht, Duke University Medical approx. 260 pages, illus., $35.00 
Center 
review of a previous volume in this dynamic series: MOSSBAUER EFFECT METHODOLOGY: 

authoritative, up-to-date reference . . . Invaluable for Volume 10 edited by Irwin J. Gruverman and Carl W. 
all concerned with present and future uses of lasers in Seidel, New England Nuclear Corporation 
biology and med icine."-Aerospace Medicine approx. 342 pages, $32.50 
approx. 330 pages, i//us., $27.50 

ATLAS OF CARBON-13 NMR DATA: Volume 1 
INTRODUCTION TO BIOELECTRODES by E. Breitmaier, G. Haas, and W. Voelter, University of 
by Clifford D. Ferris, University of Wyoming, Laramle T(ibingen, Germany. 
"For the analytical microchemist, this text should be an approx. 200 pages, $59.50 
excellent source book for techniques. . . . The clinical 
chemist should also add this text to his library. The text is 
written in a direct fashion and the theory is readily under- 
standable. . . . -Samuel Natelson, Microchemica/ Journal *Not available from Plenum in the U.K., Europe, and the 
243 pages, il/us., $19.50 Middle East (except Israel). 

0*' - -- - S 
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THE ONLY DISK DRIVES THAT 
DON'T NEED CLEAN AIR TO BREATHE. 

Each Trident disk drive has 
its own enclosed air filtration 
system. No other removable-pack 
disk drives do. 

This means you can use a Trident /'> 

just about anywhere. In a ware- 
house. Or a factory. Even in a 
smoke-filled room. 

This kind of flexibility is just 
one reason Trident is the choice 
of growing businesses everywhere. 

You find Tridents on the job 
in department stores-taking care 
of inventory control right at the 
point of sale. 

Tridents are at the heart of 
the reservations systems for major 
hotel chains. 

And Tridents are the 
continuing choice of the nation's 
leading QEMs. 

NEWI more flexibility, and if you want the experience 
LARGE CAPACITY TRIDENTS, and expertise that only CalComp can give you, 

Now there are two new large capacity California Computer Products Inc., 
Trident disk drives-the T-200 and T-300. SM-10-76, 2411 West La Palma Avenue, 

They join the T-25, T-50 and T-80 to give Anaheim, California 92801 (714) 821-2011 
you a wide range of capacities-all the way 
from 27 to 312 megabytes. 

So now, as your needs grow, you have the 
capacity to meet those needs. 

Each Trident model is functionally com- 
patible with every other Trident model. 

Each gives you track-following servo- 
technology. And each gives you one of the s? 
lowest cost-per-byte ratios in the industry?  

' 

A SOLUTION 

FOR YOUR PROBLEMS. 
At CalComp we've been solving the data 

problems of growing businesses for years. 
If your growing systems business needs 

Circle No. 283 on Readers' Service Cord 



Gaertner 
offers a 

complete 
selection Exceptionally versatile, for the most critical applications. Divided Circle Spectrometers 

Economical, yet accorate 
of precision , models with a variety of acces- 

scientific . sories to meet many needs. 

optical and Low Profile Optical Bench 

m easuring Lightweight, rigid inexpensive for scores of professional oses. Positioning Stages 

instrum ents Light to heavy duty. Provides fine motion x-Y positioning for 

piece parts or other ohiects. 
to meet 
your needs- 

kA a.. Production Ellipsometer Extensometer ments of distances * ivieasu rernenL Precise, non-destructive film For measuring dimensional and displacements 
changes of specimens under in both horizontal 

measurements, yet inexpensive environmental conditions and vertical 

Positioning to buy. 

* Holography 
* Micros copes Coordinate Cathetometer with 

Digital Readout 

* Ellipsorneters Accurate measurements with convenience and speed of the 

* Components digital readout system 

Photoplate Comparator The instrumentation ..... Versatile high precision 
shown includes represent- ,  Li '// PI'/ measuring and photosensing 

ative examples from  //' for astronomy chemistry, 
Gaertner's diverse line. ? / / '//'/" metallurgy and crystallography 
Since 1896, Gaertner in- 7/ and more 

struments have been 
recognized as the industry 
standard for precision 
and quality among scien- /' 

tists in every field. 

Check the reader service 
number for literature 
on the Gaertner instru- Modular Interferometer 
ments shown. Or call Exceptionally versatile, yet 

write if you have Holography System economical. Use on any of our or rectangular benches 
questions on Gaertner and Vibration Isolation Tables 
instrumentation to solve Flat bed benches in three sizes with air suspension, dozens of Filar Micrometer 
a accessories Microscope specific application High-precision s,. 

problem. measurements 

without contact. 
choice of reticles 
and component 
comhinations to 

Manufacrurers 
meet your needs. of metric 

insrrumentation - 

since 1896 ,......,-.-..-,,-..--,,,, ,',' 

GD 
GAERTNER a?', 

GAERTNER SCIENTIFIC . 
COMPANY X-Y-Z Positioners Micrometer Slide Comparator Spectroscopes 
1218 wrightw nod Avenue, Adaptahle for use on all Base accommodates large fix- For rapid visual determination 
chcag, tIl 60614 Caertner optical and optical/ tures and work pieces Direct of approximate composition 
Phone: (312) 281-5335 626 instrument benches. readings to n noni of materials. 
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Ii iii 1111 if ii if iii It I ii It iii hut I it 1111 iii I Iii Iii It 111111 iii titl it Ittithi tiul ii PEAK4L.designid  . 

tomate your laboratory 
without telling you how to run'  . 

Some laboratory systems timesharing for your other general Interested? Jfyou really want 

.... oftly.work one.way. But if you computational needs. your lab to run at peakefficien.cy, 
.rued a system that handles a van- ECONOMICAL - You can dontact your nearest Digital sal 
ety of tasks the Dital PEAK-Il ... . . get peak performande without offide to.find.out mo.j a out 

design for you. paying high prices. A complete PEAK-IL Ornd the.cou. 11L.EXIBLE- PEAK-Il lets PEAK-Il system with a roven Digital Eqniprin.t orporahonf 

.youp.roc srnwd.at& reprocess PDP-lI/34 processor, twin disk  MR2A/M3  8, Marlb.orou.gh, Mass 
akdata, store.update it, ana- packs, and a tenriinal costs less  01752; teleph.ne617481-9$ll, 

.. .......  1ze.d.file*jt all while the sy  s-  than $2,800 a channel (or you dan   ten.sion 6949 oi<6942. Eu..an fad, PEAKAI, Wi.'thts own fore  - under $70 a morith per dhannel..1211 Geneva.2&Tek4 ... 2 79tem js busy colledting data. In  leasepurdhase the system for   head q uarters.'8ljjte de.l'Afre, 
.. xv.ANDABLE - PEAK  -11.In Ca.4a DigitaiEqrnp.ment 0 

.on.d/bk.groimd.0 
collect,.processand  ifrultane-.oratory grows. You can start with  
softw.ai& 14s you automatic.y. esigne 4 t6ow as yourlab- Cahada, L s. 
ously analyze data from up to a basic system and expand later 
16 different ek-produdng up to 124K words of memory,. 

. ,..., ... dVic, su.C * ,L C, A.\ IR 8wmovable disks, more termi-. 
.andUV.. $insfr.ment%.nals, ... andev ... eriafloa ... tin.- o.mt. OflNUIt.*fl  

INTERACTIVE-PEAK-Il . processor. 
.,,,.... als.  Ud6ntr 0 lwhatyo.uc  ol- - --------------- - - - - __ , - 

.lect. You set up your parameters 1 Equipment Corporation, MR2-4/M28, Marlborough, MA. 0 
andDigi...t l'slab.  I Lii larnintereste.g-range.PIe.tsese i-i dm.elite.itme 
therestdh  anidles.asks.Uk.., Butmy.needislo ni. .PC . LII ... lam  . .nd1.cxia  rdr  opand.tan.ential   . ..inteste& Pleas .. e have .. a sal.ese.nnee.T. ontactme as.s . oon.a 

.- skim; aut.ontica.ily...W possible. 
.BASIC,..Name___________________ _____________________ 

Digital's multi-terminal T ____________________ 

.you dedideonthebestwayo.chone , ...... 

analyze.andpresent the data fAd.dress. ....  .... .... ... .. .. .This. . .,.t.... . State Zi#? <- 



THE 

CONS. DERATE 
NIKON 
Inverted MS Microscope 
The Nikon Inverted MS takes into consideration just 
about every problem you might encounter in tra- 
ditionally tedious and painstaking culture cell and 
histocompatability studies; then goes about resolving 
each and all of them. 

It gives you a lot of room to work. A full 2.0mm for a 
40X objective; 30-60mm for a turret condenser. 
Thick-walled flasks cease to be a problem. 

The MS considers photomicrography, too. A special 
built-in phototube insures precise documentation 
of specimens. A changeover lever quickly switches 
the image from observation to photography. 

Illumination? Diascopic and episcopic both. This 
capacity to accommodate different light sources 
simultaneously or independently gives you un- 
matched adaptability for a variety of needs.   
Adaptable also to polarized light microscopy. ,',4/4?/  

Focusing? Exact, sure, and fatigue-free with coaxial 
coarse- and fine- focus knobs. The stage moves, for 
example, not the eyepiece and objectives. And the 
eyepiece is positioned above the stage so you have 
only to shift your eyes - not your head -for viewing 
of the specimen and the magnified image. If you 
want, we can make the stage stationary and move 
the optics for micromanipulation. 

The MS, in short, considers you. Your comfort. Your 
convenience. Making effortless your adjustments and 
focusing. Keeping the equipment - and you -stationary 
by restricting mobility to the stage and the specimen. 
The result is less-fatiguing work; more accurate results. 
Now, if the MS has taken all these things into con- 
sideration, shouldn't you consider owning one? 

Sure you should. 
SMite or phone for details. Nikon Instrument Division 
Ehrenreich Photo-Optical Industries, Inc., LI 
623 Stewart Avenue, Garden City, N.Y 11530. 
Phone: (516) 248-5200. 
Nikon 
The first name - and the last word - in optics. 
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WE MAKE THESE 
ELECTROSTATIC 

PRINTER /PLOTTERS 
EASIER TO READ. 

Test it yourself with a free sample roll. 

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

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

In the wider roll sizes we test-use the coupon. Or call Ray 
offer the unique feature of rolls Newstead, Manager of Marketing. 

Phone: (716) 853-7500, Ext. 352. 

* . .. a .5'55t'5""'-5s. 

r mmmin umm mm 1 
* S I I .5 1 
I I I S.. 

I S I * ?s5..\ 5?>" U 
I i&W5>V5.?....SS...,,<5*m 
* Gould  Versatec I 
I I 
I Lii Send me more information on your Li I'd like a free sample to make my own Li Have your representative call. I 
I electrostatic paper, including prices reading test on my 5-10-76 I 
* Estimated annual usage rolls machine. Chart No. _______________ 
I I 
* Name 

I 
I Company I 
I I 
* Address 

City --_____ _______________________________ State Zip _____________ I 
I - I I - * rn 
* *F.. COATED PRODUCTS DIVISION 
I GRAPHIC CONTROLS CORPORATION I 
* 189 VAN RENSSELAER STREET, BUFFALO. NEW YORK 14210 3 
I m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m ml 
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New Thelco? VacTorr? Direct Drive 
Water Baths Vacuum Pumps 

Ten new models, capacities Three models that give you 
from 2.8 to 57 liters. For VacTorr's powerful pump- 

"N biomedical, clinical, indus- ing mechanism in a corn- 
trial and environmental ap- pact package. Free air 
plications. Without cover, displacement: Model DD-20 
they achieve a uniform- is 0.7 cfm, for DO-SO, it's 
ity ?O.25"C at 375C 1.77 cfm, and DD-100 is ' 

?0.35'C at 56*C, with 3.53 cfm. Quiet operation, 
cover +0 20'C at 375C, easy-to-handle, lightweight, 
O.30'C at 56C. Deep- 00-20 only 17 lbs., DD-50 
drawn stainless steel and DD-100 only 40 and 45 
chambers. lbs. Circle No. 263 

circle No. 257 on Reader Service Card 
on Reader Service Card 

VacTorr Vacuum 
New Temptrol Pumps and 

Model 254 Equipment 
Dual-purpose bath and cir- The VacTorr line is your 
culating system saves source for all your vacuum 
time with new direct dial equipment-quiet me- 
temperature control that chanical pumps, diffusion you can set and forget. pumps, fittings, gauges, Operating range is -1 5C traps, pumping station and -' to ?150*C. Bath yolume associated system ole- 

is 2? gals., pumping ca- ments, supplies and acces- 
* pacity 260 GPH, circulates sories. Circle No. 264 

up to 15-foot head. 
on Reader Service Card 

Circle No. 258 
on Reader Service Card ___________________________________________________________ 

* Shaker Baths 
Temperature control to EI] @1 U1fit1@] L'L1 11 

* ?.03*C and variable os -________________________________________________ 
cillation for all types of 
chemical/biochemical re- 
actions. Latest solid-state Freas? Low Temp 
technology - automatic Incubators/BOD 
37'C set button. Accommo- 
dates any combination of Cabinets 
glassware. Gassing hoods, Great capacity-full 17 
cooling coils available. cu. ft. Solid-state controls 
Guaranteed 5 years or 50 - utmost dependability 
million oscillations. Wide temperature range- ., . 

* Circle No. 259 from - 10'C to 505C Uni- 
W6-IS --6 i on Reader Service Card formity-a precise ?03* at 20'C. Models available 

for photosynthesis and .c............- 
Extraction Racks diurnal simulation. 

Six-unit and two-unit mod- Circle No. 265 
els, 300-watt individually on Reader Service Card 
controlled heaters, tem- Laboratory Clamps 
perature range39O* to 
775*F Complete with sup- You name it... Precision s 

', port rods and clamps. In ot it! A complete line with 
'"'55.' applications requiringte the right clamp for every 

dichromate oxygen d boratory ne 
(COD) test, their 300-watt unique Lab-Frames? for 
heaters are ideal. sturdy, versatile set-ups. 

All constructed of PS * Circle No. 260 Alloy? for strength, dura- on Reader Service Card bility and corrosion resist- 

ance. Circle No. 266 
Thelco Ovens on Reader Service Card 

and Incubators Big Jack?! 
Reliability and uniformity Little Jack? 
have kept Thelco the lead- 
ing name in constant tern- Sturdy, adjustable plat- 
perature equipment for 50 form for heavy flasks, hot 
years. Mechanical or gray- plates, heating mantles, 
ity convection and vacuum baths or complicated glass- '' 

models for every need. Our ware set-ups . .. precisely 
published thermocouple controlled lifting up to 100 ', 

performance tests of uni- lbs. Little Jack is designed 
formity are guaranteed. for micro and semi-micro 

Circle No. 261 work.. Circle No. 267 
on Reader Service Card on Reader Service Card 

Auto-Aquatrator ? Lab Apparatus 
Performs KF titrations au- Catalog 
tomatically.Auto-Aquatrator Get your copy of the corn- 
handles any organic or in- plete GCA/Precision Scien- ' 

organic giving quick, accu- tific Laboratory Apparatus 
rate and consistent results Catalog. It's a hard cover 
reproducible to ? 0.025 book with 260 pages of 
ml. of titrant. Non- detailed information, illus- 
automatic Aquatrator? of- trations and prices of over 
fers same accuracy-plus 1200 items. To get .a free 
economy. copy, use Reader Service 

Circle No. 262 Card or write. 
on Reader Service Card Circle No. 268 

on Reader Service Card 

GCA/Precision Scientific 
3737W. Cortland St., Chicago, IL 60647. 
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Statistics: 
Just one reason for buying an 

HP computing calculator. 
Most people with statistical appreciate the power of HP Eliminating the steps Get the facts about 
problems have other kinds of computing calculators. between data acquisition our calculators and 
problems, too-including you Our statistical software: and statistical analysis. stat programs. 
and the designer of our no job too small, If you analyze data gener- We have a new brochure 
helmet. That's why we make few jobs too big ated by instruments, our entitled, "Is It Statistically 
HP computing calculators Because statistics is such calculators can really save Meaningful?", which spells 
so versatile. . a powerful and versatile tool you time. By interfacing one out the stat capabilities of 

Sure, our machines can we've developed powerful of our computing calculators our calculators and software. 
do stepwise regressions of  and versatile statistical soft- to your instruments, data Get your copy by calling 
variables. But they can also ware for our computing acquisition becomes auto- your local HP representative, 
interface to instrument sys- calculators. Our software can matic-as does statistical or by circling our number 
tems (like chromatographs) handle almost any statistical manipulation of that data. All on this publication's reader 
for data acquisition and 
control. They can be used application-from curve fit- you have to do is interpret service card. The brochure is ring to a four-way analysis of the results. And if you want the first step to putting for profit and cost analysis. variance-without help from to employ additional stat powerful stat techniques 
They can help people design a statistician, computer pro- techniques later, you can. -and many other problem- 
new components, systems Just recall the data from one solving capabilities-at your 
and products (even helmets). grammer or a data pro- of HP's storage devices and fingertips. 
One can even handle ac- cessing service. load the appropriate pro- 
counting functions. Combine gram routine. 
this capability with statistical 
analysis and you begin to Cast and profit analysts of 

new helmet destgn projected 

Generation of shell impact 

strength and fatigue test data 
to graph form. 

Accumulation and analysts 
of results from eye- 
movement tests through 
various face mask designs. 

Identification of elemen in 
potential new matenals with 
a calculator controlled gas 
chromatograph 

Statistical curve fifing of 
results from shock loading 
tests of padding and sus- 
pension systems. 

HP computing calculators put the power where the problems are. 

HEWLETT PACKARD 

Saies and service from 172 offices in 65 countries. 
P.O. Sox 30*, Loveiaod, colorado 60*37 
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The Mettler 
IT PUTS YOU IN TOUCH WIT 

The Mettler Connection is the BCD output that's built into Reliable an e sy to use..our hallmarks. Simple to use, 
most Mettler electronic balances. Suddenly you can do these dependabl Mettler top-loading balances are avail- 
more than just weigh with your balance. BCD adds another able with capacities from 320 g 
dimension, giving you some very interesting connection to 15kg, with corresponding 
posibilities. readabilities of 0.001 g and 0.1 g. 

 They give reliable, reproduc- 
ible results in 1.5 seconds. One 

BuIlt-In parallel BCD. Mettler's PL, PS and PT series 
balances can be connected directly to printers, desk-top bar control turns the unit on or off, sets zero or tares. 
calculators, counting systems, digital comparators, weight ' And all our electronic balances 
converters, remote readouts. If you want to go all the way <> are backed up by standard 

- to your computer, that's easy '<? "'" warranties plus a field force 
too. Weighing results can be of 40 service technicians 

-< transmitted to another lab, nationwide. 
another building, another city. 

Get In touch...lf you need a balance with multi-connection 
possibilities, call Mettler. If you don't need this capability 
and just want a balance that does superb weighing, call 
us anyway. Our balances range from the very basic to 
the very sophisticated-both mechanical and electronic. 
You just match one up to your requirements. Our phone 
is (609) 448-3000. If you prefer to write, we are: Mettler 

S ' Instrument Corporation, Box 100, Princeton, NJ 08540. 

Circle Mo. 252 on Readers' Service Cord 

Some of the possIbilItIes. For example, plug in the Mettler 
GA2O Calculating Printer and you have a printing balance. 
It prints out transferred weighing data, keyed-in values 
and calculation results automatically as well as operating 
as a four-function calculator. Or, attach the BCD output 
to our GC11 Weight-Count Converter. Now you have a 
system to count small parts or a system to convert grams 
to ounces, grains, pennyweights, etc. Connect the balance 
to a GC1O Digital Comparator. Here you have an ideal 
module when applications call for accurate dispensing 
of powders or liquids, or for simpler more reliable 
checkweighing. 
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LETTERS 

Recombinant DNA Research: 
creature comforts A Faustian Bargain? 

In all the controversy over recombi- 
nant DNA research, no one seems to 
have come to grips with what I think is 
the major issue: Should the acquisition 
of new knowledge, for whatever pur- 
pose, be the ultimate and sole criterion in 
the pursuits of biological research? If the 
answer is "Yes," then it should be in- 
cumbent upon those who advocate this 
position to expound to society the 
grounds-philosophical, ethical, social, 

or legal-upon which they base their con- 
clusions. If the answer is "No," it 
should be incumbent upon those advo- 
cates to clearly delineate what they think 
are the limits to the freedom to conduct 
research, and also to define these limits 
in philosophical, ethical, social, or legal 
terms. In the case of the present con- 
troversy, those who would answer, 
"Yes" have really limited their dis- 

cussion to what may be called cost-bene- 
fit analysis and have not spelled out the 
reasons for their beliefs; this absence has 
led to a degeneration of the arguments so 
that personalities and motives have re- 
placed rational discussion. 

Therefore, I would like briefly to state 
the case against untrammeled freedom to 
do research, and I hope that further argu- 
ments, for or against, can be based on 
this discussion. I base my arguments on 
two grounds, one ethical-social and the 
other scientific. No one should have the 
absolute right to do anything he or she 
wants; I think this is self-evident no mat- 
ter what the political organization of the 
society. But here too there are limits to 
this statement; one can shout "Fire" in 
one context and yet should not shout 
"Fire" in another context. In biological 

Here s a small animal cage per rack, the larger ones 30 research, one can conduct drug trials on 
system called see through"5 per rack. humans, a form of research, under cer- 
incorporating all the features Versatility that s what the tam conditions, and yet may not use 
needed for convenient care system offers You can house a human beings as research subjects in 
transparent cages choice of variety of colonies in a single another context. The fact that biological 
flooring (solid raised or drop roll-around stainless steel rack researchers now have to sign statements 
through), removable excreta mice, hamsters, rats or guinea regarding research on humans should be 
trays and automatic watering pigs. And, you can do all this 
All are efficiently integrated into without readjusting the rack or a clear indication that the freedom to do 
a flexible stainless steel roll changing support equipment research is not absolute, and the observa- 
around rack Modern housing for you the tion that no disavowals to this obstacle 

mice, and most important for have been registered is to me clear in- 
Cages are the heart of the your budget For complete dication that biological researchers ex- 

system You can have see details, prices and delivery, plicitly recognize this action as a re- 
through polycarbonate with please write or call Lab Products straint on their research freedom. In oth- 
wire walkfloor or solid floor, 635 Midland Avenue Garfield er words, what goes on in our laborato- 
available in two sizes 9>"' New Jersey 07026 Phone des is, and I believe should be, modified 
x 10'A" or 19" x 10Y" both (201) 478-2535 by ethical and social consideration of the 
8" deep All are interchangeable 
and can be modified at little Uk .w4uuIsbIm society in which we live, as pursuant to 
added cost when your programs UIJ 1J*IML the laws of our society. This being the 
or research criteria change The *flf aliftiJMDcompany case, then it should come as no surprise 
smaller ones give you 60 cages *EE that biological scientists cannot set them- 
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selves up as being the sole judges of the C 

kinds of research they do. This is implied ' 

in our country, for most of us attain our 
research funding through the coopera- 

The ' tive endeavor of our scientific peers and . .iead diSeases tre1als 

of publicly responsible legislators. To re- .   d1e 

go ht IU 

pression that this is what the advocates ac-  o55ibt that varato i seXe'' W infirst state otherwise, and I get the strong im- he xev eXs 0tyyer etaXs against the historical precedents al- hJ er, .. D of recombinant DNA research state, is to * the and e - c and pet art 6i  j a e- ready legalized in our country. arac- iXxie om puter My scientific argument can be stated )1nar jo'.15 

within the context of a few questions. Do e rate 0jhe 
we really know that much more about e eX 
the world that we can definitely state, or even state with reasonable doubt, what .3 6 6 6 * . scientlfic research will lead to? Are we 'ai. really that much further along on the . . i 3. S . .30 S 
path to comprehensive knowledge that 6. 33 * 3 3 0 * * 

we can forget the overwhelming pride 
with which Dr. Frankenstein made his * g g * * g 3 . .3.3 

monster and the Rabbi of Prague made * . 3 * 3.33. . . .6 

his Golem? Those who would answer * 3 "Yes," I would accuse of harboring 

that sin which the Greeks held to be * e g *gg. * * 

one of the greatest, that of hubris, of . g . * * o * 

Real vvorlcf overweening pride, even of arrogance. 
Like the physicists before us, we have 30 * S * 0 3. -. 33 * 

siniulation at fl entered the realm of the Faustian bar- gain, and it behooves all of us biologists 
ff iri4.kI .,FojP% to think very carefully about the condi- .. 3 . . * .0 i 

 tions of these agreements before we . . 3 * 30 '6 3 30 . 0 * 3 

plunge ahead into the darkness. 
From the people whose large- PHILIP SIEKEVITz * * * 'A 5 * 

scale hybrids helped put man on Rockefeller University, New York 10021 * o * * * * . . g g * 

the moon comes the first fully in- 
tegrated MiniHYBRID computer. 
lts a.compute.that just about Computers: Minis and Maxis 

anyone in education, science and 
industry can afford - with virtu Arthur L. Robinson's article dis- 
ally all the features its big brothers cussing the increasing use and apparent 
offer, Like high speed. Continu- cost advantage of minicomputers for 
ous parallel solutions. Mass mem- chemistry computation (Research News, 
ory. Stored programs. Full auto- 6 Aug., p. 470) is an incomplete report on 
mation. om.plete graphics trends in computing support for Amen- 

Now there's an economical way can science. Some time ago the issue 00 S 

to model real world phenomena in passed beyond a simple competition be- 
fast, real or slow time. Or do sim- tween minis and maxis. The problem 
ulation with man and/or hardware now is how universities and research 
in the loop. Or data acquisition laboratories can best enable scientists to 
.rid analysis. conveniently and economically exploit a 

rapidly developing technology. The com- 
At $35,000 for the standard sys- plete story includes considerations 
tem, it's the least expensive, most raised by Robinson but also the follow- 
efficient, fully documented hybrid 
available anywhere. Can you af- ing. 1) Minicomputers can be brought into 
ford not to have one? production by their manufacturers with a 

development cycle of less than 2 years, 

rn compared with the 5 to 6 years required 
for large, full-range systems. This means 

Electronic As ociates, , that, on the average, manufacturers of '. *  <>4. 

185 Monmouth Parkway, minis can make use of components and 
West Long Branch, NJ. 07784 fabrication techniques 3 years newer 
(201) 229-1100 than those for large-scale computers. *i 

2) There is no dichotomy between 6 

minis and large-scale machines. Some 
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so-called minis are really quite large and 
Cut density radient performance minis"), differing from the powerful (what Robinson calls "high- 

Ad.0 * Ii usually considered large only 
Lime aSIYUn specialized market and provides fewer in that they come from a less established 

C-5 centrifue and manufacturer who has selected a more 
g customer support services. In particular, 

there are limits (at least very long delays) 
55-90 vertical rotor. in the software provided-manifested, 

for example, in operating system capa- 
bilities. The greatest costs these days in 
computer system manufacturing are for 
software design and development. Any 
vendor who wants to avoid these areas 

can sell at lower prices, whether he is 
selling small or large machines. But that 
means that the machines must be func- 
tionally equivalent to machines for 
which software already exists; other- 
wise, the customer must be in a position 
to develop his own software, or his appli- 
cation must be one that doesn't need a 
lot of sophisticated and complex soft- 
ware. This is the case for scientists need- 

* ing to do large but straightforward nu- 
- merical calculations, such as some of the 

il work of the chemists discussed by Robin- 
3) Most university campuses have in- 

adequate computing power and services, 
P especially in areas which depend on re- 

cently developed hardware or software 
* . . technology, for example, graphical input 

and output, archival data storage, data 
base management systems appropriate 

The Sorvall? RC-5 refrigerated superspeed centrifuge for research uses, and operating systems 
with a Rate Controller is ideal for density gradient work. The which economically support large-vol- 
soft start and soft stop characteristics of the Rate Controller ume time-sharing. Increased dependence 
prevent mixing of the gradient at speeds between 0 and on minis (probably managed in a decen- 
1,000 rpm. tralized way) will meet some of their 

With this feature and the new Sorvali 88-90 vertical rotor, needs, but far from all of them. 
the RC-5 provides high resolution with reduced spin times. 4) Given their traditions of minimal 
The rotor holds the tube at a fixed angle of 00 while the cost accounting, unpaid and underpaid 
gradient reorients from horizontal to vertical. This means the student labor, and the expectation that 
particle must travel only the width of the tube, not the length. faculty members will do many things for 
It also improves resolution by increasing the surface area and themselves, autonomous university de- 
reducing the depth of the starting zone. In fact, the K factor partments tend to be self-sufficient: they 
calculated for the ultracentrifuge swinging bucket rotor of have trouble acquiring services (of any 
comparable volume is 265, while the K factor for the 88-90 kind) from a service center that must 
vertical rotor is 210. And since the 88-90 holds 8 tubes fully and explicitly charge back all its 
instead of 6, you can spin more total volume, costs. 

The Sorvall? RC-5 also features solid state speed and In their glee at finding apparent large 
temperature control systems, direct reading tachometer and cost differences between their own minis 
temperature gauge, and an instrument panel with convenient and centrally managed service-center 
push-button controls. And it accepts RC-2B as well as RC-5 computers, scientists are overlooking sig- 
rotors. It is built with the high quality and attention to detail that nificant differences in the type of service 
have been characteristic of Sorvall? centrifuges for years. obtained. Should research scientist (or 

For more information on the Sorvalr RC-5 centrifuge, apprentice scientist) manpower be de- 
write Du Pont Instruments, Biomedical Division, voted to procuring, operating, and repair- just ing computers? It was sad but revealing, 

Room 23708A, Wilmington, DE 19898 the day after the Wisconsin chemistry 

department's machine was approved, for 
us to receive a call from a member of that 

(OU POND department asking for our help with the Du ruuui uflrnrU...uu.w ,,* acquisition process. 
Those of us who have evolved item- Circle No. 32 on Readers' Service Card 
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ized billing schemes over the years 
cial groups and force some customers to iash density gradient 

rankle at charges that they subsidize spe- 
pay for a lot of equipment they don't use. n "' AkI a 

Research scientists often end up using  WEYUEE 
more than they think they need, for ex- 
ential scheduling by job size and job D ultracentrifuge and 
ample, development software, differ- 
urgency, high-quality mathematical soft- new vertical rotor. 

ware, and a reliable file system. 
A scientific computer center in the 

future will have to offer a variety of 
services from several kinds of machines, 
achieving economies by combining new- 
er technology with specialization of func- 
tion. It is likely that there will continue 
to be demands fiom scientists for the 
service of a large, general-purpose sys- 
tem as well. 

Finally, there is an apparently unin- 
tended irony in the accompanying article 
by Robinson (Research News, 6 Aug., p. 5.5.5. 

471) reporting that the chemists expect ' 

to have their cake and eat it too. They 
are acquiring their own minis, yet they \\ V- ' " 

are arranging to have access when ' '.5 *. ':"' "?5.7'> 

needed to what may be the biggest center 
of them all, the National Resource for 
Computation in Chemistry. 

TAD PINKERTON <\  ' 

LARRY TRAVIS 

Academic Compating Center, 
University of Wisconsin, Madison 53706 '' ' 

Earthquake Light in Focus Sorvall? OTD ultracentrifuges with oil turbine drive and 
Automatic Rate Controller are ideal for density gradient work. In his letter on earthquake lights, J J The soft start and soft stop characteristics of the ARC and 

Lloyd (17 Sept., p. 1070) cites obsolete 
speculation with facetious effect. This is Reograd mode of deceleration prevent mixing of the gradient 
a field of mystifying and elusive observa- at speeds between 0 and 1,000 rpm. With these features and the new Sorvall? vertical rotor, tions (only some of which appear to be Sorvall? ultracentrifuges give high resolution with reduced 
erroneous or misinterpreted), discussed spin times. The rotor holds the tube at a fixed angle of 00 while 
briefly in my textbook (1). Not cited the gradient reorients from horizontal to vertical. This means 
there are observations (2) of numerous the particle must travel only the width of the tube, not the 
luminous phenomena ("total or partial 
illumination of the sky, the ground, the length. It also improves resolution by increasing the surface 
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AMERICAN ASSOCIATION FOR National Paralysis on Energy 
THE ADVANCEMENT OF SCIENCE Three years after a third and highly successful oil embargo the United 
Science serves its readers as a forum for the pre- States continues to behave as if future supplies of oil were assured for 

sentation and discussion of important issues related to 
the advancement of science, including the presentation decades. Almost every relevant segment of society has reached high levels 
of minority or conflicting points of view, rather than by of effectiveness in stalling or stopping development of new energy sources. 
publishing only material on which a consensus has been 
reached. Accordingly, all articles published in Science- Public interest groups, environmentalists, the courts, Congress, some of the 
including editorials, news and comment, and book re- Administration, and even the oil companies are diligent in finding and 
views-are signed and reflect the individual views of the 
authors and not official points of view adopted by the expounding reasons for inaction. 
AAAS or the institutions with which the authors are affil- The public shuns the small automobiles, and its consumption of both 
iated. 

EditorIal Board gasoline and electricity is at record levels. Domestic production of oil is 
1976 down 12 percent from 1973 and now meets less than 60 percent of consump- 

ALFRED E. BROWN FRANK PRESS tion. Production and reserves of natural gas have decreased steadily. During 
JAMES F. CROW FRANK w. PUTNAM 
HANS LANDSBERG MAXINE SINGER the past 3 years the United States has become much more dependent on the 
EDWARD NEY ARTHUR M. SQUIRES abundant reserves of the Arabian peninsula. This dependence will increase 

1977 greatly during the next decade; reserves elsewhere are limited and produc- 
WARD GOODENOUGH DONALD KENNEDY tion from them will be leveling or declining. 
CLIFFORD GROBSTEIN NEAL B. MILLER 
H. S. GUTOWSKY RAYMOND H. THOMPSON Part of the difficulty in gearing up to meet future energy needs is that few 
N. BRUCE HANNAY people seem to grasp the magnitude of the problem. The domestic oil and 

Editorial Staff gas that we are now enjoying were discovered and developed relatively 
Editor 

PHILIP H. ABELSON inexpensively and they have been produced with only localized environmen- 
Publisher Business Manager tal impact. Unless our people are prepared to pay a much higher price for 
WILLIAM D. CAREY HANS NUSSBAUM energy in monetary terms and to some extent in environmental factors, they 

Managing Editor: ROBERT V. ORMES must be prepared to face a drastic change in their standards of living. 
Assistant Editors: ELLEN B. MURPHY, JOHN E. Those who campaign for strong negative positions toward various energy 

RINGLE 
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News and Comment: JOHN WALSH, Editor; PHILIP M comparable positive effort to conservation or to the development of alterna- 

BOFFEY, LUTHER J. CARTER, BARBARA 1. CULLITON, tive energy sources. The net result of their activity is almost totally 
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Research News: ALLEN L. HAMMOND, Editor; GINA The situation is exemplified by a recent incident related to me by a friend. 
BARI KOLATA, JEAN L. MARX, THOMAS H. MAUGH II, He was approached at his home by a young man seeking signatures to a 
WILLIAM D. METZ, ARTHURL. ROBINSON.EditorialAs- petition aimed at nuclear power plants. My friend queried the petitioner 
sistant, FANNIE GROOM 
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RYAN, LOIS SCHMITT, YA LI SWIGART, ELEANOR directions, is limited in others. It can smother the country in red tape. It can 
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Guide to Scientific Instruments: RICHARD SOMMER levy taxes. It can have at its disposal as much money as it wants merely by 
Membership Recruitment: GWENDOLYN HUDDLE; running the printing presses. But Congress itself cannot produce one gallon 

Subscription Records and Member Records: ANN RAG- of gasoline. While Congress could in principle provide the funds or guaran- 
LAND 

Advertising Staff tees necessary to get a program on synthetic fuel rolling, it has refused to do 
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NEWS AND COMMENT 

(Continuedfrom page 306) 

eventually approved Kennedy's vision NO lI6RD-SELL; 

of the program while the House ap- 
proved the more modest plan, setting the NO SOFTSELL. 

stage for conflict when representatives 
from each body met in conference com- 
mittee to try to iron out differences be -Facts UIONQ 
tween the two versions of the legislation. sh " 

After months of haggling, the confer -OUii N1KQ 
ees agreed on a compromise program 
which was considerably scaled down and OU EVVU 
hedged in from what Kennedy had envis- into this aged. The conferees recommended that 
$1.2 million be authorized to support the microscope. 

program. In deference to the concerns of 
the House, they set certain restrictions Seriously. 

on how the money can be disbursed. All 
grants and contracts must be approved 
by the National Science Board, which is 
often skittish about getting involved in 
touchy political issues. No funds can be 
given to registered lobbying groups. And 
funds that are given directly to other 
public groups can only be used to sup- WILD M20E3 with 

forums, conferences, and work- integrated 6v/20w port Halogen lamp. shops. Nevertheless, depending on how 
NSF interprets its mandate, the legisla- 
tion could still provide significant aid to -.>- * 
public interest groups. i -">'" 

The lobbying restriction will not affect 
most citizen groups, since those that lob- 
by generally set up separate units to do 
so. But funding of workshops could 
greatly assist poverty-stricken groups K- 

that have difficulty assembling scientific 
advisers to work jointly on a problem. K 
And another provision of the law- 
authorizing NSF to support the participa- 
tion of experienced scientists and stu- 
dents in helping the public understand 
issues involving science and public poli- 
cy-could give some groups a new cadre 
of talent. The Kennedy forces view that 
last provision as authorizing a fellowship -' 

and internship program that would sup- 
port scientists and students while they 
work on public policy issues. That work 
could be carried out in conjunction with 
public interest groups, state and local 
governments, or other appropriate bod- 
ies, thus providing an indirect form of 
assistance to the groups involved. 

One leading public interest scientist- 
James B. Sullivan', codirector of the Cen- 
ter for Science in the Public Interest- 
called the legislation "a step in the right 
direction" toward enabling citizen 
groups to redress the imbalance between 
their technical resources and those of 
industry and government. 

But Representative McCormack ex- 
pressed fears that the new program 
might prove a windfall for some groups 
that oppose programs he favors. McCor- 
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mack, who is an ardent advocate of nu- BOOKS RECEIVED Allen. Haisted (Wiley), New York, 1976. 228 
clear power, suggested that the Union of (Continuedfrom page 314) rn illus. $12. Intermediate Mathematics of Electro- 
Concerned Scientists or the Natural Re- Handbook of Industrial Toxicology. E. R. magnetics. Donald G. Stinson. Prentice-Hall, 
sources Defense Council, two groups Plunkett. Chemical Publishing Co., New Englewood Cliffs, N.J., 1976. xii, 290 pp. 
critical of nuclear power, might stage a York, ed. 2,1976. iv, 552 pp. $27.50. $18.95. Prentice-Hall Electrical Engineering 
conference on "why nuclear power is so Handbook of Solid-State Troubleshooting. Series. 
dangerous to the country" or "why Hershal Gardner. Reston (Prentice-Hall), Res- Intermediate Politometrics. Gordon Hilton. ton, Va., 1976. xii, 318 pp.' illus. $15.95. Columbia University Press, New York, 1976. crime rates are increasing around nude- Herbal. Joseph Wood Krutch. Godine, Bos- x, 282 pp., illus. $15. 
ar reactors." He also suggested that ton, 1976. 256 pp.' illus. Cloth, $27.50; paper, International Environmental Law. Bo John- 
some groups might try to subvert the $10. Reprint of the 1965 edition. son. LiberForlag, Stockholm, 1976. 226 pp. 
program by using funds intended to sup- History of the Coniferous Forests, California Paper, Sw. Cr. 40.80. 

forums as a device for paying off and Nevada. Daniel I. Axelrod. University of Introduction to Computers. Alton R. Kin- port California Press, Berkeley, 1976. vi, 62 pp., il- dred. Prentice-Hall, Englewood Cliffs, N.J., scientists who assist them in other activi lus. Paper, $5. University of California Publi- 1976. vi, 538 pp., illus. $14.95. 
ties. As an example, he suggested that a cations in Botany, vol. 70. An Introduction to Hydrodynamics and Wa- 
group might pay $1000 to a scientist for a Infrared. The New Astronomy. David A. ter Waves. Bernard Le Mhautd. Springer- 
half-hour speech at a forum, then grate- 
fully accept the "free" service offered 
by that scientist in preparing a case Originally introduced 25 years 
against nuclear power. McCormack said ago, the G76 is still being 
he would use his position as a member of made to the same precision 
the House committee with legislative ju- standards which have 
risdiction over NSF to "encourage" the assured its continued accept- 
Foundation to "screen the applicants so ance as a dependable research tool. A triple- 
the money goes where Congress in- eccentric drive transmission 
tended." By that, he means to "a public T 11 tjii imparts smooth, uniform 
education program" rather than to sup- Vt11EE agitation in a wide range of 
port of groups that intervene in regula- I-ti I ii speeds for applications which 
tory actions against the government. ?1. require continuous opera- 

Officials at NSF are somewhat baffled be u sin g ton 24 hours a day, day-in 
tillS and day-out. Precise as to what mandate they have been giv- ontrols assure repro- en. Alexander J. Morin, director of ducible conditions of 

NSF's Office of Science and Society, 4 b ath temperature and agitation. 1T'1IuI' The G76 is the workhorse 
says he would "personally like to find a YVILE of laboratory water bath 
way to enable scientists to contribute to . shakers-thousands in use 
the resolution of public policy issues." j  -fd-4vu. today and every day. If 
But he adds: "I'm not certain at this II4iXI 41ItI you need dependable 
point how to do that. I don't know what performance rely on NBS. 
the legislative mandate allows me to '- 

do." Morin is not certain, for example, if l t1I*V1F the program would award fellowship sup- 0ther  ave . 

port to a scientist who, in turn, would 
intervene in a regulatory case. Thus he 
will shortly be making the rounds of both - an d g o n e 

House and Senate to get a reading from 
all parties as to how they interpret the 
legislation. The Senate will argue for a 
broad, aggressive program. The House I * 

will urge caution. 
At the same time, budget specialists 

from NSF will try to divine how much 
money Congress really wants spent on Send for 
the program. Although the authorization New 40 Page 
legislation earmarked $1.2 million for the ' G76S11 076 
program, the appropriations bill did not Catalog 
specify an amount; it simply put the pro- 
gram in with other science education 
activities under a lump sum. On a pro 
rata basis, it appears that Science for 
Citizens would receive maximum fund- ,*d4; 
ing for fiscal year 1977 of $1 million. 
How well it does in future years will 
depend in part on the results of a "coin- 
prehensive analysis and assessment" of NEW BRUNSWICK SCIENTIFIC CO., INC. 
the program which NSF will conduct at BOx 606 New Brunswick New Jersey 08903 - 201/846-4600 

the direction of Congress. W*th NBS Advanced Technoloey Is a Way of Life 

-PHILIP M. BOFFEY Circle No 231 on Readers' Service Cord 
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