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Beckman L5 Ultracentrifuges: 
they offer you the 
Important choices. 

In considering preparative other characteristics to meet virtually It's no wonder that nearly 
ultracentrifuges, you probably want any separation need. everyone in the world who buys an 
the widest range of choices you can * You have a choice of Beckman ultracentrifuge, chooses Beckman. 
get in rotors, tube materials, and tubes in four materials cellulose For literature on the L5's and their 
accessories, as well as the finest in nitrate, polycarbonate, polyallomer, accessories, write for Data File 
instrumentation, service and and stainless steel. They feature many 400/174 to Spinco Division, Beckman 
applications back-up. Only Beckman different combinations of Instruments, Inc., 1117 California 
provides them all. puncturability, trans- Avenue, Palo Alto, CA 94304. 
* You have a choice of four different parency, autoclavability, 

Beckman L5's, ranging from the chemical resistance, and 
40,000 rpm Model L5-40, to the 75,000 strength. 
fpm Model L5-75, - the most 0 And there are a 
sophisticated preparative ultracen- host of Beckman 
trifuge available, accessories ranging  
* There are 34 Beckman titanium from density 

and aluminum rotors - 18 fixed gradient formers, 
angle, 10 swinging bucket, 5 zonal, fraction collection 
and one continuous flow. They offer devices and a slow 
a wide variety of volumes, forces, and acceleration unit, to 

the Prep UV Scanner which 
gives results closely 
approaching those from an 
analytical ultracentrifuge. 
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Is an HP calculator an engineering work of art? 

It depends on how you look at it. Behind every calculator, You might discover capabilities 
Stand outside, and you see a an engineer. "beyond specs' 

collection of parts, a tool - full of Another thing that sets HP Many owners have figured out 
utility, but not much more. calculators apart from the welter of how to turn an HP-45 into a timer. 

Get inside - beyond the keys to machines available today is the One has written an 8-step program 
the hierarchy of concepts that support that comes with them. that does the same sort of thing to 
underlies them, and you sense the Say you need help with a his HP-25. An HP-65 owner has 
harmony of art. probkm. Just dial 800-538-7922 (in created a dandy blackjack program. 

Calif. 800-662-9862) and ask for an 
Intuitively right ideas. applications engineer. His advice Engineering work of art? 

You discover that intermediate and your call are both free. Ask an owner. 
answers tend to appear automati- You might also check an HP They've experienced the 
cally, as if on cue. An HP designer applications book. HP publications hierarchy of concepts, the precision, 
saw what could be gained by com- provide efficient solutions for the human engineering. They know 
bining RPN with a 4-register stack. hundreds of problems, and they how it feels to own an engineering 

You discover why the calculator typify a range of software and work of art, and they're easily 
has the number of storage registers accessories that's simply unmatched. persuaded to talk about theirs. 
it does: the functions demand them. Suppose your calculator fails You might also send the coupon 
Coherence, too, can be artistic. (unlikely given our exhaustive pre- for our buyer guide. It tells all - 

You discover that all functions testing procedures). If your HP with considerably less passion, 
are directly accessible from the key- dealer can't solve the problem, however. 
board. You don't have to memorize send your instrument to us. We'll If you'd like a demonstration, 
a secret formula to get to a conversion repair it within five working days of call toll-free 800-5 3 8-7922 (in Calif. 
constant. the time we receive its' 800-662-9862) for a dealer near you. 

If your calculator's one of HP'S (Incidentally, we distribute our 
three pocket programmables, you calculators through quality dealers, so  PAC 
discover that you can add, change or you can be sure their support meets HEWLETT KARD 
skip program steps at will, that you our standards.) Sales and service front 172 offices in 65 

can branch and conditional test. countries. Dept. 253H, 19310 Pruneridge 

If your programmable's an Uncompromising assembly. Avenue, Cupertino, CA 950i4 

HP-25, you discover that the pro- We know how people treat ewleU-Packard Pruneridge Avenue 

gram memory accommodates multi- pocket calculators, and we build ours t Cupeitino, CA 950i4 

keystroke functions as a single accordingly That's one reason Please send me your HP pocket calculator 

instruction. The keycodes of all pre- they've performed on Mt. Everest I magazine and buyers guide. 

fixed functions merge so you have and in outer space. I Name________________________ 

extra capacity, just in case. It's the reason they've survived Firm_________________________ 

(As imaginative as HP designers salt water, snowblowing machines, Address ______________________ 

are, it took them two years and storm sewers, fires, plane crashes, City 

two programmables to come up even a fall from a speeding car. State Zip 

with this one. Experience counts.) 616/04 

'All HP calculators are fully warranted for one year. 



coming February 20 

MATERIALS 

d speClal issue of SCIENCE 

Increasing demand for materials, lncreasing obstacles to their 
discovery and production-these and other critical issues surrounding 
materials availability and use have generated worldwide concern. 

On February 20, 1976, SCIENCE will devote an entire issue to these 
problems. Thirty of the country's foremost authorities will discuss the 
implications of national policies, energy constraints, and environ- 
mental considerations on materials production and use. They xill 
look at the perspectives in needs and supplies of resources, they will 
consider the potential of high technology materials and renewable 
and reusable resources. They will be taking a fresh, careful look at ma- 
terials issues that have import for the health of industrial economies, 
the future of materials research, and, ultimately, the quality of life. 

Among the distinguished contributing authors are 
* Hans Landsherg, Resources for the Future 
* Alan Chynoweth, Director, Materials Research Laboratory, Bell 

Laboratories 
* Alvin Weinberg, Director, Institute for Energy Analysis 
* James Boyd, President, Materials Associates 
* Ralph Kirby, Chief, Division of Metallurgy, U.S. Bureau of Mines 

Additional copies of the Materials Issue are available for $3.00 each. 

Send orders to: 

American Association for the 
Advancement of Science 
Department-Materials Issue 
1515 Massachusetts Avenue, N.W. 
Washington, D.C. 20005 
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TIAA- CREF 

Supplemental 
Retirement 
Annuities 

for tax-deferred 
annuity programs 
Supplemental Retirement Annuities (SRA's) are new forms of TIAA and CREF contracts 
designed expressly for use by persons who want to set aside tax-deferred retirement 
funds over and above amounts being accumulated under their institution's basic 
retirement plan. They are available for employees of colleges, universities, private schools 
and certain other nonprofit educational organizations with tax-deferred annuity 
(salary-or-annuity option) programs. Through a properly drawn agreement 
with their institution, staff members may divert part of their compensation before 
taxes to the purchase of these new contracts. 

And SRA's are cashable at any time. This means that 
if the money accumulated by salary reduction is needed before retirement, the SRA 
contracts can be surrendered for their cash value. Benefits, whether payable in cash or 
as income, are taxable as ordinary income when received. 

For more information and answers to questions send for your copy of the booklet on 
Supplemental Retirement Annuities. 

- - - - - - - - - 1 

I Send me a booklet describing (TI A A)  
I TIAA-CREF Supplemental Retirement Annuities. C R E F 

Name ____________ 

I 
Address 5traat 

I city State Zip I 

I ______________________________________ I I 
I Teachers Insurance and Annuity Association 730 Third Avenue, New York, New York 10017 W I 
L - - - - - mmml 
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nguoge of science 

New Concepts  Methods in Pharmacology 

Pharm acology This series explores specific methodologies, 
formulas, and technologies in investigative 
pharmacology, and examines actions of drugs 
at the organic, cellular, and molecular levels. 

Lancet 
"If ever there was an authoritative review of a drug, this Volume 3 
sit." Smooth Muscle 
Lithium edited by Edwin E. Daniel 
Its Role in Psychiatric Research and David M. Paton 
and Treatment University of Alberta 

Gershon and Baron Shopsin Renowned experts examine practical tech- edited by Samuel niques for the study of such topics as isolation 
New York university School of Medicine and characterization of contractile proteins, 
"If what some authors are claiming for lithium various methods of stimulation, and analysis 
proves to be true, we have for the first time in of ion fluxes. $49.50 
the history of psychiatry a simple drug that 
controls a complex major mental illness." Volume 2 

-Ronald R. Fieve, in LITHIUM Physical Methods 
$19.50 edited by Cohn F. chignell 

National Heart and Lung institute 
..... an invaluable reference book.., a useful 

Psychopharmacogenetics addition to the reference and teaching sources 
edited by Basil E. Eleftheriou of many persons in the pharmacological re- 
The Jackson Laboratory search area." 

This volume applies the insights and findings -B. D. Roufogalis, 
of behavioral and pharmacological genetics Canadian Pharmaceutical Journal $37.50 
to a new area in the study of heredity: the be- 
havioral responses to various drugs that may Volume 1 
or may not alter behavior in genetically edited by Arnold Schwartz 
defined animal models or in specified familial "All the chapters are well referenced and could 
human subjects. $28.00 certainly serve as a good jumping-off point for 

new techniques." 
-Frank Vincenzi, American Journal of 

Advances in General Pharmaceutical Education $37.50 

and Cellular Pharmacology 
edited by Toshio Narahashi 
Duke University Medical center Handbook of Psychopharmacology 
and C. Paul Bianchi 
University of Pennsylvania School of Medicine edited by L. L. Iversen and S. D. Iversen 
Drawing on methods and techniques from University of cambridge 
physics, chemistry, biophysics, and biochem- and S. H. Snyder Johns Hopkins University School of Medicine 
istry, researchers in this new multidisciplinary 
field report impressive advances towards: dis- Section I: BASIC NEUROPHARMACOLOGY 
covering the basis of interpretation of the Volume 1: Biochemical Principles and 

action of drugs; improving existing Volume 2: Techniques in Neuropharmacology $22.50 
systematic Principles of Receptor Research $22.50 
drugs; formulating new drugs; and finding the Volume 3: Biochemistry of Biogenic Amines $35.00 

basis of therapeutic applications. Volume 4: Amino Acid Neurotransmitters $25.00 

Volume 1 Volume 5: Synaptic Modulators $29.50 
$25.00 

Contains detailed studies in cardiac automa- Volume 6: Biogenic Amine Receptors 
ticity, opiates and their antagonists, drug ac- forthcoming 
tions on developing cardiac tissues, dose- Section II: BEHAVIORAL PHARMACOLOGY 
response relation, and gang lionic transmission. IN ANIMALS 

$24.50 Section III: HUMAN PSYCHOPHARMACOLOGY 
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Speca f'ms 
tor your m croscops, 

mci a book to mato 
More contrast, The same, but more so, in 
more information, black-and-white. 

A common problem in photo- Contrast can be an even greater 
micrography: the faintly stained or problem in black-and-white 
low-contrast subject. Conventional photomicrography, where there are 
color films may produce slides that no color values to separate details. - 

just don't vividly show all the detail Often conventional films may 
you can see. produce flat, uninformative 

In such cases, you can often get photographs. 
better detail retention simply by Improvements can frequently be 
using a special high-contrast color made by selecting a special-purpose 
film, KODAK Photomicrography film-KODAK Photomicrography 
Color Film 2483. Contrast is not its Monochrome Film SO-4 10. It Log Exposure (mas) 
only virtue: add to it very high combines extremely high resolving Characteristic curves for SO-410 Film. 
resolving power, extremely fine power, extremely fine grain, and With appropriate development, the Contrast Index can be varied from 0.8 grain, spectral sensitivity to match controllable high contrast. (curve A) to 3.4 (curve C), or values in 
biological stains such as the Contrast may be varied all the between, such as 1.7 (curve B). 
common H & E, and processing way from a Contrast Index of 0.8 to Introduction and review. 
with standard, easily available 3.4, by choice of developer and 
Process E-4 chemicals. Sizes length of development. Judicious If you need more information on 
available are 35 mm 36-exposure control of contrast, combined with the many aspects of photomicrog- 
cassettes, 35 mm x 125-foot long color filtration to emphasize desired raphy, we refer you to the new 

sheet film. features, can produce monochrome edition of Photography Through 
rolls, and 4 x 5-inch the Microscope, our Publication P-2. 

A detailed data sheet is yours by images that capture maximum 
simply checking the coupon box. detail. SO-4 10 Film is available in Within its 76 pages you'll find a 
Or, to try the film yourself, ask your 35 mm 36-exposure cassettes and wealth of material- from the basic 
usual source of Kodak professional 35 mm x 150-foot long rolls. to the complex. And there's an 
products. Full particulars are in the data informative chapter on common 

sheet you can request on the coupon. faults in photomicrography, as well. 
iDO Or, to try the film, ask your The dealer who 

dealer. If it's in stock, it can supplies you with the 
0 a easily be ordered for you. films discussed above 

can also sell you the 
-' book. Or you may 

-. order direct by sending a check or 
- 0 order 
iit' - - oney for 

$3.25* (plus any 
applicable sales tax) 
to: Eastman Kodak 

  609rs Company, Dept. 454, 
A comparison of ' te'C  Rochester, N.Y. 

-  \O. 14650. Be sure to ask 
of three color . o " for the book by title 

is KODAK High Speed  sOS& . io0  \ and code number. 

Price is subject to change 

\ wiihout nalice. 
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The new IBM 5100. 
An ideal personal computer 
for scientists and engineers. 

/ The most powerful language 
in small computers 

- / The 5100 is available with three 
language options: BASIC, APL or 

th. BASIC is a generally well 
 known, easy-to-use language using 

nglish-like commands to solve en- 
 gineering and scientific problems. 

But it is APL that really sets the 
IBM 5100 Portable Computer apart. 

APL is the most powerful language 

in small computers today. It uses 
- concise symbols to solve complex 

/ problems, including matrix com- 
mands that use a single symbol to 

solve multiple equations. APL rou- 
tines are as close to the original 
mathematics as possible and take 

Available with three language option 
BASIC, APL or both. 

The new IBM 5100 is a sophisti- acter lines. In addition, the 5100 
cated problem-solving aid incorpo- display screen has a scrolling ca- 
rating the very latest in semi-con- pability that allows you to move 
ductor technology, information up or down for easy  

It features an alpha-numeric key- editing. 
board, a 15 key calculator pad, 14 The 5100 uses a tape data car- - 

interactive command keys and a tridge which holds more information 
video display screen that shows than the cassettes used in other 
1024 characters in sixteen, 64 char- small computers. 

-- Still another advantage of the 
 5100 is its large main storage ca- Just flsp a swstch to go from BASIC to APL. 

pacity, up to 64K bytes. up just a fraction of the space re- 
The 5100 also features an optional quired for the same routines written 

- - -LLI?Y? 80 character per second bi-direc- in other high level languages. 

- - tional printer, an auxiliary tape unit The IBM 5100 Portable Computer 

- that reads up to 2850 characters per is also available with extensive prob- 
- second and an optional communica- lem-solver libraries. These IBM de- 

tions adapter that turns the 5100 veloped programs are highly inter- 
into a terminal capable of transmit- rogative to help you focus on getting 

The 5100 goes to work wherever you need it ting information to a larger answers instead of how to run the 
to help solve the most complicated pro ble . processor. program. 
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Statistical library Business Analysis Library 

The statistical library provides a / There are 30 interactive routines 
comprehensive capability covering in the business analysis library. They 
the most commonly used statistical all utilize the BASIC language and 
techniques. It covers such areas as: can be used to solve problems with- 
________________________________ out the help of specialized data 

processing personnel. Included in 
Elementary Statistics the library are easy-to-use proce- 

Histogram dures for: 
Cross Thbulation 
Transformation, alters columns The IBM data cartridge holds up to 

in matrices 204,000 characters on highly reliable Spread Sheet Analysis 
Thlly quarter inch magnetic tape Investment Analysis 
Moment Mathematical library Break Even Analysis 
Correlation Depreciation Analysis 
t-Test The mathematical library pro- Time Series Analysis 
Chi-square Test vides pre-programmed routines fea- Graphic Presentation 
Survival Rate turing a conversational interactive 
Probit Analysis capability that allows you to define Or, you can program the 5100 

Time Series Analysis a problem through a series of ques- yourself. It comes with a self-study 
Moving Average tions and answers. The areas coy- training package that makes it easy 
Seasonal Analysis ered include the following to learn and easy to use without 
Cyclical Analysis taking any classes or relying on spe- 
Autocovariance and cially trained experts. 

Autocorrelation Solutions to Simultaneous Linear The IBM 5100 Portable Computer. 
Triple Exponential Smoothing Equations 
Crosscovariance and Matrix Eigenproblem It can help solve complicated prob- 

Crosseorrelation Eigenvalues and Eigenvectors lems wherever they happen to be. 

Regression and Design Analysis Integration Because unlike most other so-called 
Simple Regression Differentiation small computers the 5100 is truly 
Multiple Regression Interpolation, Approximation and portable, weighing about 50 lbs. 
Polynomial Regression Smoothing To arrange for a demonstration, 
Stepwise Regression Zeroes and Extrema of Functions call our local IBM General Systems 
One-way analysis of variance Ordinary Differential Equations y 
Factorial Design Finite Fourier Transform Division office or fill out this coupon. 

Special Functions 
Multivariate Analysis Linear Programming 

________ IBK 

Discriminant Analysis _______________________________ 

Canonical Correlation 
Factor Analysis 

rmmmm -m 

Non-Parametric Statistics i I 
Kendall Rank Correlation I IBM General Systems Division 
Kendall Coefficient of P.O. Box 2068, Atlanta, Georgia 30302 I 

Concordance I I I Sign Test I LII I would like more information about IBM's new 5100. 
Wilcoxon Matched Pairs I 

Signed Rank Test LI I would like a demonstration of IBM's new 5100. 
I 

Mann-Whitney U-Test I My major area of interest is: 
Friedman Two-way Analysis of LI Engineering/Scientific LI Statistical Analysis 

Variance I LI Business/Financial Analysis I 
Cochran Q-Test I I 

I ______________________________ I 
Biserial Correlation Name I 
Point Biserial Correlation I 
Tetrachoric Correlation i Title I 
Phi Coefficient I I 

Plus there are four data Company I I 
generation routines that pro- I ____________________________________________________________ 
vide facilities to enter and I Address I ________________________________ I 
display or print data. Or cor- I City State Zip 

rect, modify, generate or I 
smooth it. I Phone 

Lmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm ml 
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LETTERS 

Ranking Materials Departments 

The article by Deborah Shapley (News 
and Comment, 9 Jan., P. 53) on the fair- 
ness of grant awards to, and ranking of, 
materials science departments raises some 
important and interesting issues, but miss- 
es certain major nuances in the data. There 
can be no issue regarding the propriety and 
value of Kuhlmann-Wilsdorf's inquiry and 
protest regarding alleged improper man- 
agement within a section of the National 
Science Foundation's Division of Materi- 
als Research. Surely there are no members 
of the science community who would sug- 
gest that honest disagreements with a bu- 
reaucracy not be aired. I believe that Kuhl- 
mann-'Wilsdorf has performed a cou- 
rageous and invaluable service to the mate- 
rials community by helping to raise funda- 
mental questions. Whether or not her 
allegations prove to be correct is another 
matter on which some further light will no 
doubt be shed. However, given the fact that 

homogenate grants are not released to the public, 
most of the data on awarding of NSF 
nite conclusions will elude us. 

On the question of departmental rank- 

Seconds! ings, as chairman of the National Acad- emy of Sciences' Committee on the Survey 
For homogenization, disper- of Materials Science and Engineering Pan- 

sion, defibration and el on the Universities, I regret Shapley's 
emulsification, nothing rather casual treatment of its data. The 

orks quite like a Poly- matter of "ranking" of universities is an 
tron. Utilizing the Willems extremely subtle matter. The NAS study 

./ "High Frequency Principle", was a 3-year effort. The analyses were 
' the Polytron combines ultra- based on 5- and 10-year averages of data 

sonic energy with mechanical . collected explicitly for the study by means 
shearing action to homogenize of extensive questionnaires. Such a pub- 

virtually any type of tissue... 
small organs, soft bones, muscle, lished report surely has a standing as a ref- 

cartilage, even an entire mouse. erence work and should be reported on in 
Because of its unique shear- depth, not as a column in a table. 

ing effect, the Polytron outperforms The Academy study panel utilized the 
any blender, mixerorsimilarhomogenizer, methodology of Elton and Rodgers to 

and requires only 30-60 seconds to do obtain its rankings; Shapley's article 
what other instruments do in 15 minutes or claims that Stein used the same method. 

more. This rapid action is an important advan- However, since his study is not published, 
tage when working with heat-sensitive one can only presume he used incomplete 

biological materials, or imprecisely defined data, which can only 
The Polytron system offers a wide add to confusion. 
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are far "stronger" than the next set, which Clean Ii vinci 

would include (in alphabetical order) Case 
Western Reserve, Illinois, Northwestern, 
Ohio State, and RPI; they would be mar- 
ginally ahead of the third set, California 
(Berkeley), Lehigh, and Stanford. 

The quantification of quality is an ex- 
tremely difficult task at best, worthy of as 
careful and meticulous a study as the most 
subtle semiconductor phenomenon. The 
NAS study is based on good data, careful 
analysis, and collective judgment, and can 
serve as a standard to be improved upon, if 
possible, but not equated to ad hoc com- 
ments which sometimes provide ammuni- 
tion to those forces which resist any at- 
tempts at accountability. 

RUSTUM Roy 
Materials Research Laboratory, 
Pennsylvania State University, 
University Park 16802 

Job Safety 

The labor movement, like other institu- 
tions in our society (including science), has 
been increasingly criticized for failing to 
solve the urgent problems of our time. 
Much has been written about the esoteric 
and narrow nature of science, especially in 
the area of job safety. Labor unions also 
have been criticized for not protecting the 
health and safety of their members; but we, 
as laymen, find ourselves at a severe dis- 
advantage. We have occasionally contrib- 
uted to the criticism of science and of some 
scientists whose denials and distortions 
have allowed serious health problems to 
continue on the job (see J. T. Edsall, 16 Laminar air flow is a 
May 1975, p. 687). But we also realize technique which significantly 
that such individuals are few (and are, we reduces concentrations of air- 
hope, becoming fewer) and that science borne contamination in your 
and scientists are important allies of work- animal breeding or research area. 
ing people as they battle against disease Our laminar system, called 
and death. We have been keenly aware of stay-Clean ?, filters air at the 
this in our trade, faced as we are with toxic source, and the velocity of the air -directed outward over the - 
chemicals, solvents, chromates, exotic new 
chemicals and paints, silica and sand blast- cages-carries away enclosure  ____ generated airborne contamina- #  Il 
ing, asbestos, vinyl chloride, and so forth. tion and also prevents entry of 

We have recently seen convincing evi- other contaminants. 
dence of the help that scientists are giving Air flow from the stay-Clean 
us, and particularly of that given by Sci- system is filtered to remove 
ence. For some years, we have been appre- particles of 0.3 microns or larger. 
hensive about the clouds of dust containing Air velocity is adjustable from 
asbestos in which our men have been work- 50 ft. per minute to 90 ft. per 
ing. This dust is derived from spackling minute. 
and taping compounds which are used in The stay-Clean system is For complete details, prices and delivery, please write or call, completely self-contained, easy Lab Products, Inc., 635 Midland drywall construction and in preparation to operate and requires little or Avenue, Garfield, New Jersey 
for painting. We met with industry people no maintenance. The roll-around 07026. Phone (201) 478-2535. 
and government officials, but nothing was system is constructed of Type 
done. Then Science published a report by 316 stainless steel and is IL  
A. N. Rohl et al. (15 Aug. 1975, p. 551) equipped with adjustable shelves !" F.IILFIJUL1. 
outlining the details of the problem. Ap- so that a variety of cage sizes 
parently, making scientific knowledge pub- can be accommodated. IIK a o t e company 
13 FEBRUARY 1976 0 974' corporation Circle No. 186 on Readers' Service card 
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lic, especially to your wide circle of read- against the advice from companies that 
ers, is important. Things began to happen can actually deliver. These companies tend 
After being told that nothing could be to be large, competent, and politically un- 
done, we now have been informed by one popular. As a result, the government often 

M icro ge B company that "after extensive research," has to choose between good news from a 
they "have developed an alternate for- pure source and the facts. The facts usually 
mula, and within a month all spackle pro- lose. No one can blame the bureaucrats in- Minia.tune. 
duction will be free of asbestos." Another volved. They are generally neither stupid 
company expects "to eliminate asbestos fi- nor venal. But who wants to be crucified ."tug. bers entirely in all [its] products by the end for favoring Standard Oil, just because 
of this year." A third company which has they were telling the truth'? Even the advice 
long produced the material our men only business badly needs reorganization. And 
knew as a "taping compound" has in- it's going to be difficult, because the best 
formed us that they "are adding a caution advice often comes from politically unac- 
statement to [their] labels." ceptable sources. 

Without scientists, we would not have THOMAS GULDMAN 

known what was giving our members lung 40 Quisisana Drive, 
- disease and cancer, since, in our ignorance, Kentfield, California 94904 

and without being warned, we were using 
these materials with no precautions. Scien- 
tists made the analyses and gave us the in- 
formation. This was one ingredient. The ERDA Research Programs 
other was its publication, and we are grate- 

- ful With the peer review process under in- 
S. FRANK RAFTERY tensive scrutiny, consider the comforting 

- - - -'--" -  International Brotherhood of Painters and circumstances surrounding the research 
Allied Trades, 1750 New York program at the Lawrence Berkeley Labo- 
A venue, NW, Washington, D.C. 20006 ratory (LBL). With an operating budget in 

fiscal year 1975 at a level equal to that for 
research at a large university (approxi- 

YYK---- -- -- - 

- mately $42 million), increased by 13 per- 
Federal R & D Management cent over fiscal year 1974, with additional 

do expenditures of about $4 million for equip- PIERS - Raymond L. Bisplinghoff addresses a ment, LBL operates without the travail of 
number of very timely questions in his cdi- having to generate about 1000 proposals 

samples Iii StOfl'1 tonal on federal R & D management (12 each year, most subject to the long uncer- 

This inexpert we little entriftige Dec. 1975, p. 1045). But in his call for new tam process of peer review. Only the wild policies, he fails to ask the most critical grasses, the blue elderberry, the black- 
holds 48 tubes of 250 or 400.tI, question of all: Why should the federal tailed deer, and the California poppies 

.18 LS-m.I tub. it accelerates government do R & D in the domestic sec- glowing golden in the sun (1) are around 
to top.speed imost in.t otly, and tor at all? In the military and space sectors, to cast a critical eye on LBL activities. 

.aiispindoWh blood cellsor.it seems reasonable that federal agencies Closed systems such as those at LBL 
proteinprecipitates in less than should at least do sufficient R & D to keep and at other research labs inherited by the 

.econds.their industrial suppliers honest. But in the Energy Research and Development Ad- 

The Microfuge 13, and its smaller domestic sector, there is little evidence that ministration (ER DA) from the Atomic 
capacity cousin the Model 152.significant R & D tasks are being left un- Energy Commission deserve more scrutiny 

.refuge, have.proven indis-.done, and competition rewards effort quite and evaluation than they are presently get- 
pensable for the clinical lab and adequately. All the factors that Bispling- ting. At the ERDA University Conference 
are widelyn ed in biochemi a hoff cites do indeed prevent federally fund- on 3 and 4 November in Washington, 
re ear h wherever small sample ed R & D from being effective, but there is D.C., I and others, while grateful for 

little evidence that its absence is being felt. ERDA's initiative in organizing the con- 
need fast processing.. 

..Thousands.of M rofuge entri- The logical conclusion is to stop trying to ference, shared the feeling that ERDA's 
provide expensive and unneeded services, capability for future support of the na- 

fuge.hay. been in use. ince.1960 Bisplinghoff is perceptive in his recogni- tion's colleges and universities is being pre- 
Write for Bulleti tion of the poor record of the private com- empted to a significant extent by the gener- 
Beckman In trurnents, Inc., - - - panies serving largely as purveyors of ous institutional support of their in-house 
Spinco Division R & D to the federal government. Apart research programs. 
1117 C.alifoniiia.from their commercial shortcomings, these JAMES T. KOPPENHAVER 

Palo A.Ito, A.94304..companies have a poor record as advisers Office of Research Administration, 
- to the government. This means that the Case Western Reserve University, 

government has gotten poor value for its Cleveland, Ohio 44106 
money. But the impact of this inept advice 

kcle o. H? 0,1 eoders' Service c-#4 is unfortunately far greater than that. In References 
- - - determining policy, the advice received i. Lawrence Berkeley Laboratory Research High- 

- - - from these politically pure but com- tights FY 75 (PubI. No. 88/75M, Public Infor- 
mation Department, University of California, 

mercially negligible companies is weighed nerkeley, 1975). 
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AMERICAN ASSOCIATION FOR Federal Regulations: Make the Punishment Fit the Crime 
THE ADVANCEMENT OF SCIENCE 
Science serves its readers as a forum for the presentation The federal government seeks to achieve a multitude of objectives. Two that 

and discussion of important issues related to the advance- have been of considerable concern, particularly to the academic and scientific 
ment of science, including the presentation of minority or community, are (i) advancement of scientific research and the ensuing tech- 
conflicting points of view, rather than by publishing only 
material on which a consensus has been reached. Accord- nological developments, and (ii) achievement of equal opportunity. 
ingly, all articles published in Science-including editori- Solicitous of the welfare and will of the people, the federal government has a 
als, news and comment, and book reviews -are signed and 
reflect the individual views of the authors and not official stake in the advancement of research, much of which leads to improved health 
points of view adopted by the AAAS or the institutions and well-being. The elimination of poliomyclitis within the last two decades is 
with which the authors are affiliated, an example par excellence. Without continued federal support for research, we 

Editorial Board would enjoy fewer solutions to our major problems in health and energy, as well 
1976 as in the social and economic domains. 

At EREI) F. BROWN FRANK PRESS 
JAMt-S F. CRt)w FRANK w. PUTNAM The federal government also has a stake in equality. Citizens should not be 
HANS LANI)SetRG MAXINE SINGER discriminated against because of their race, color, religion, sex, national origin, 
El) WARt) Nix ARTuuR M. SQUIRES 

or handicapped status; thus, in the ideal university these factors will not deter- 
1977 

WARt) GoonENouGEl DONAlD KENNtIY mine whether a citizen is admitted for study, given financial aid, employed, or 
CLirroRo GRoRSTEIN Nt-Al F. MII I ER allowed to do research. Achievement of equality is therefore a high-priority na- 
H. S. GUTowsKY RAYMoNo H. ThOMPSON tional objective, as is the advancement of research. 
N. BRUCE HANNAY 

Editorial Staff The federal government makes receipt of its funds for scientific research con- 
Editor tAngent on satisfactory compliance with the affirmative action regulations de- 

PHIlIP H. AetIsoN signed to achieve equal opportunity. Receipt of research funds is also contin- 
Publisher Business Manager gent on compliance with other regulations, such as those pertaining to research 
WILlIAM D. CAREY HANS NUSsCAUM 

on human or animal subjects, or to occupational safety and health. Even non- Managing Ediior: Roar RT V. ORMES compliance with the Buckley Amendment, which broadens students' access to 
Assisiant Ediiors: ELlEN F. MURPOX, JOHN F. RINGIE their educational records, leads to federal threats to remove certain funds from 
Assistant to the Editors: RiCHARD SEMIKIOSE institutions. 
News and Comment: JOHN WAlSH, Editor; PhIlIP M. Setting aside the issue of whether the government should be regulating every- 

BOEEEY, LUTHER J. CARTER, BARBARA J. CUIlIToN, CON- thing from birth control to rat control, and whether the regulations affecting 
STANCE HOIOEN, DESoRAEi SHAPIEY, NIcholAS WAHE. 
EditorialAssistant, SCiIERRAiNE MACK universities should be improved or clarified, the question addressed here is: Why 

Research News: AliEN L. HAMMoND, WILlIAM D. piggyback the government regulations onto the support of scientific research? 
METZ, THOMAS H. MACGIl II, JEAN F. MARX, ARThUR L. When a university or other institution makes a scientific advance, all citizens 
RoBINSoN, GINA BARI Koi AFA, FANNII- GRooM 

Book Reviews: KATHERINE LIVINGSTON, LYNN MAN- benefit, but no individual or institution benefits exclusively. Thus, if funds were 
EIEIO, JANET KEGG cut off from the top 10 or 100 universities for failure to comply with, for exam- 

Cover Editor: GRAYCE FINGER plc, affirmative action regulations, society would be the big loser. Removal of 
Editorial Assistants: JOEN BAKER, ISABI- I A BoUIiSiN, research support as a punishment for alleged noncompliance with statutes that 

MARGARET BURESCEt, El EANORE BUT7, MARY DOREMAN, are at times not even marginally related to scientific objectives is an irrelevant 
SYlVIA EBERHART, JUIITH GIVE I BER, CAITtI IN GoRIoN, 
CORRINI HARRIS, NANCY HARTNAGEI., OVER HEAT- and undeservedly harmful punishment harmful not only to a particular inves- 
WOCE, CEiRISTINE KARIIK, MARGARET LLOYI), JEAN tinator and institution, but also to the countless beneficiaries of that institution's 
RoCKwools, LEAH RYAN, LOIS SCEtMITT, YA Li SWIGARE, 
ElEANoR WARNER research. In short, the current system subverts one national objective, advance- 

Guide to Scientific Instruments: RICIJARI) SOMMiR ment of science and technology, in an effort to achieve other national objectives, 
Membership Recruitment: GwENDoI.YN HUIDIE. Sub- such as equality. 

scription Records and Member Records: ANN RAGIANI) The objective of equality appeals to us all; so do safe working conditions and 
Advertising Staff protection of the rights and privacy of students. The problem is implementa- 

Director Production Manager tion. Government and university officials would do well to consider how these 
EAR? J. SCEtERAGo MARGARET STERIINE; 

Advertising Sales Manager: RICHARD L. ChARtS objectives, which have given rise to endless regulations, could be accomplished 
Sales: NEw YORK, NY. 10036: Herbert L. Burklund, 11 without endangering scientific goals. It has been suggested,* for example, that 
W. 42 St. (212-PE-6-1858); SCOTCH PlAINS, NJ. 07076: C. the affirmative action objective would be enhanced by a program of early identi- 
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Nance, 11 N. La Cienega Blvd. (213-657-2772); DoRSET, sibly even unenforceable, regulations. Another strategy: instead of regulations, 
VT. 05251: Fred W. Dieflenbach, Kent Hill Rd. (802-867- why not some system of incentives? Why not "the carrot instead of the stick"?t 
5581) 
EDITORIAL CORRESPONDENCE: 1515 Massacho- If the regulations are here to stay, the government should consider alternative 
seits Ave., NW, Washington, DC. 20005. Phones: (Area ways to enforce them, which do not conflict so drastically with the advancement 
code 202) Central Office: 467-4350; Book Reviews: 467- of science. For example, why not tie the regulations to the Guaranteed Student 
4367; Business Office: 467-4411; Circulation: 467-4417; Loan Program, or to the accreditation process, or even if it came to that to 
Guide to Scientific Instruments: 467-4480; News and Com- 
ment: 467-4430; Reprints and Permissions: 467-4483; Re- the university's tax-exempt status? Why not fine universities that fail to comply? 
search News: 467-4321; Reviewing: 467-4443. Cable: Ad- Better yet, how about throwing the university's officers in the pokey along with 
vaneesci, Washington. Copies of Instructions for 
Contributors" can be obtained from the editorial office. other lawbreaking rascals! ELIZABETH F. LOFTUS, American Council on Edu- 
See also page xi, Science, 26 September 975. ADVER- cation Fellow, Harvard University, Cambridge, Massachusetts 02138 
TISING CORRESPONDENCE: Room 1740, II W. 42 
St., New York, NY. 10036. Phone: 212-PE-6-1858. *F P. Thieme, Science, 19 December 1975. t P. H. Abelson, Science, 17 October 1975. 
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STANCE HOIOEN, DESoRAEi SHAPIEY, NIcholAS WAHE. 
EditorialAssistant, SCiIERRAiNE MACK universities should be improved or clarified, the question addressed here is: Why 

Research News: AliEN L. HAMMoND, WILlIAM D. piggyback the government regulations onto the support of scientific research? 
METZ, THOMAS H. MACGIl II, JEAN F. MARX, ARThUR L. When a university or other institution makes a scientific advance, all citizens 
RoBINSoN, GINA BARI Koi AFA, FANNII- GRooM 

Book Reviews: KATHERINE LIVINGSTON, LYNN MAN- benefit, but no individual or institution benefits exclusively. Thus, if funds were 
EIEIO, JANET KEGG cut off from the top 10 or 100 universities for failure to comply with, for exam- 

Cover Editor: GRAYCE FINGER plc, affirmative action regulations, society would be the big loser. Removal of 
Editorial Assistants: JOEN BAKER, ISABI- I A BoUIiSiN, research support as a punishment for alleged noncompliance with statutes that 

MARGARET BURESCEt, El EANORE BUT7, MARY DOREMAN, are at times not even marginally related to scientific objectives is an irrelevant 
SYlVIA EBERHART, JUIITH GIVE I BER, CAITtI IN GoRIoN, 
CORRINI HARRIS, NANCY HARTNAGEI., OVER HEAT- and undeservedly harmful punishment harmful not only to a particular inves- 
WOCE, CEiRISTINE KARIIK, MARGARET LLOYI), JEAN tinator and institution, but also to the countless beneficiaries of that institution's 
RoCKwools, LEAH RYAN, LOIS SCEtMITT, YA Li SWIGARE, 
ElEANoR WARNER research. In short, the current system subverts one national objective, advance- 

Guide to Scientific Instruments: RICIJARI) SOMMiR ment of science and technology, in an effort to achieve other national objectives, 
Membership Recruitment: GwENDoI.YN HUIDIE. Sub- such as equality. 

scription Records and Member Records: ANN RAGIANI) The objective of equality appeals to us all; so do safe working conditions and 
Advertising Staff protection of the rights and privacy of students. The problem is implementa- 

Director Production Manager tion. Government and university officials would do well to consider how these 
EAR? J. SCEtERAGo MARGARET STERIINE; 

Advertising Sales Manager: RICHARD L. ChARtS objectives, which have given rise to endless regulations, could be accomplished 
Sales: NEw YORK, NY. 10036: Herbert L. Burklund, 11 without endangering scientific goals. It has been suggested,* for example, that 
W. 42 St. (212-PE-6-1858); SCOTCH PlAINS, NJ. 07076: C. the affirmative action objective would be enhanced by a program of early identi- 
Richard Callis, 12 Unami Lane (201-889-4873); CHICAGo, fication and training of talented women and members of minority groups. This 
Iii.. 60611: Jack Ryan, Room 2107, 919 N. Michigan Ave. strategy would serve the goal of equality far better than countless difficult, pos- 
(312-DE-7-4973); BEVERlY Hiiis, CAnE. 90211: Wino 
Nance, 11 N. La Cienega Blvd. (213-657-2772); DoRSET, sibly even unenforceable, regulations. Another strategy: instead of regulations, 
VT. 05251: Fred W. Dieflenbach, Kent Hill Rd. (802-867- why not some system of incentives? Why not "the carrot instead of the stick"?t 
5581) 
EDITORIAL CORRESPONDENCE: 1515 Massacho- If the regulations are here to stay, the government should consider alternative 
seits Ave., NW, Washington, DC. 20005. Phones: (Area ways to enforce them, which do not conflict so drastically with the advancement 
code 202) Central Office: 467-4350; Book Reviews: 467- of science. For example, why not tie the regulations to the Guaranteed Student 
4367; Business Office: 467-4411; Circulation: 467-4417; Loan Program, or to the accreditation process, or even if it came to that to 
Guide to Scientific Instruments: 467-4480; News and Com- 
ment: 467-4430; Reprints and Permissions: 467-4483; Re- the university's tax-exempt status? Why not fine universities that fail to comply? 
search News: 467-4321; Reviewing: 467-4443. Cable: Ad- Better yet, how about throwing the university's officers in the pokey along with 
vaneesci, Washington. Copies of Instructions for 
Contributors" can be obtained from the editorial office. other lawbreaking rascals! ELIZABETH F. LOFTUS, American Council on Edu- 
See also page xi, Science, 26 September 975. ADVER- cation Fellow, Harvard University, Cambridge, Massachusetts 02138 
TISING CORRESPONDENCE: Room 1740, II W. 42 
St., New York, NY. 10036. Phone: 212-PE-6-1858. *F P. Thieme, Science, 19 December 1975. t P. H. Abelson, Science, 17 October 1975. 
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anybody's . bottle, 
whatever the 

.size,.whatev.er 

Laboratories use many different 

manufacturers, packaged in many different 
 y - size containers. Now there's a bottle-top  dispenser that fits almost all, the Brinkmann - 

Instead of transferring reagents 
/.. just mount a Dispensette on the 

.Dispensettes are designed to fit virtually 
any bottle, can or container with standard 
size screw neck, and many non-standard 

Dispensettes come in 3 adjustable and 

fragile bottle-top dispenser 
//  - 

glass tubing to break off; 7 

no tip-over problems). It  
dispenses exact quantities j- / 

of liquid quickly and easily, -  

with better than O.?0/o - -ssws, 55lE n art 

For literature on these 
"Indispensable Dispensers", 

 / ,- write: Brinkmann Instruments.,... 
..CantiagueRoad,Westbury, NY 11590. 

-  In Canada: 50 Galaxy Doulevard, Rexdale 

Brinkmann 
Dispensette 

Avaitable from. Ace Scientific / Curtin Matheson Scientific 
7-- FIsher Scientific / Preiser Scientific / Sargent-Welch Scientific 

Scientific Products / SGA Scientific / Arthur H. Thomas Co. 

of P Prand Co., Wertheim, W. Germany. 
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Population: 
ynainics, Ethics, 

and Policy 

If we want to solve the problems of 
population growth and control, 
we must recognize and deal with 
the extraordinary complexity of 
relationships between culture, 
nationhood, type of technological 
change, and ideological 
preoccupations ... 

If we want to go beyond where we 
are today, we must recognize and 
correct the defective theoretical 
basis on which national and "A serious perusal of these papers, * a close look at population international action has been 

in all their variety, should lead to research as conducted and taken for more than four 
some very throught-provoking reported by such American decades 
consideration of how an inter- scientists as Bernard Berelson, 
disciplinary and international Ansley Coale, Kingsley Davis, If you want to know more about 
approach might begin to give us a Garrett Hardin, Amos Hawley these and other aspects of popula- 
firmer grip on the problems of . a glimpse at the continuing tion research and policy planning, 
population balance.. ." debate between those who be sure to read Population: 

Margaret Mead, from the preface advocate the dissemination of Dynamics, Ethics, and Policy. Send 
contraceptives and those who for your copy today, available in 

These words bring into focus the advocate more drastic methods your choice of casebound or 
unique contribution of Population: of population control paperbound editions. Preface by 
Dynamics, Ethics, and Policy, a new Margaret Mead. Edited and with an 
compendium of articles, research But perhaps even more important, introduction by Priscilla Reining 
reports, and policy debates that this compendium vividly reveals the and Irene Tinker. Retail price $12.95 
originally appeared in Science ethnocentrism that has pervaded casebound, $4.95 paperbound; 
during a 10-year time span the American population debate. AAAS member price, prepaid $11.95 
beginning in 1966. Together these casebound, $4.45 paperbound. 
papers give you 

E 

ORDER Name ___________________ 
Address ___________________________________ 

I Please send me Population Dynamics, City _______________________________ 
Ethics, and Policy (1975, viii + 184 State _____________________Zip _______ 

pages): 
____ casebound copies. Retail $12.95; 

I AAA5 member, prepaid, $11.95. ISBN Send to Dept. PC 
0-87168-214-1. 

I paperbound copies. Retail $4.95; AMERICAN ASSOCIATION 
AAA5 member, prepaid, $4.45. ISBN FOR THE ADVANCEMENT 

I 0-87168-225-7. OF SCIENCE 
I  Check or money order enclosed 1515 Massachusetts Avenue, NW. 
I (payable to AAA5 - no cash). Washington, D.C. 20005 
I  Please bill me. 
L - - - - - -- - - - - - - -?--- - - 
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GaiLimet i 

V ---I 

Incubators 
& Growth Chambers OptiCally pure 

* complete line of programmed incubators, growth cha For the investigation of/3-adrenergic 
bers walk in environmental rooms for biological r receptors as described by Lefkovvitz, et a11. 
search and nstrt'ctional needs 

* EnvirofrolA solid state programmable controller. IevoDihydroalprenolol [propyl-2, 3-3H1 
* Poured t'rethane insulation for more efficient operation. 25-50 Oilmmol 
* close tolerance temperature, humidity and light control. 

write today for our descriptive literature on pro- Ethanol solution 
grammed Incubators, growth chambers, environmental NET-507 $55/250pQi $133/1 mCi $400/5mCi 
rooms, chest and upright supercoid freezers and other Also available: 
scientific equipment. 
Calumet is professional photographic equipment NET-478 DLPropranolol hydrochloride F3H(G)1 
calumet Scientific also offers you the highest quality 
professional photographic equipment at direct-from- 1. Lelkowtz Rd C OAu11herjss MG IDaron and M Coverstone J Bid Iham 250 13 7/10/75 
the factory savings. 

QaILUTtet Sidte 3502, Empire Stats Bldg. __ New England Nuclear 
 irc 10001, 212/695-4780 549 Albany 'treei, Boston, Massae5usells 02118 

. c3uergj,ic, Los An ales Gustomer Semlee 617-482-9595 

1590 Teuhy Ave., Elk Grove Village, III. 66007 434 North La Bros 
312/439-9330 90036, 213/933-5735 HEN Canada Ltd., Lachine, Quebec; HEN chemicals GmhH, DreieichenhainW. Germany. 
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The highcapadf 
refrigerated bat 
Hold .O20C v 

sta.bill 
*. * guarantee 

- Neslabs 8 liter bath 
gives 20-30/ 
greater cooling 
capacity due to Its 
large ?-hp corn 
pressor, Tempera- 
ture stability IS an 

- - extraordInary 
?.020C w'th water 

- -- guaranteed, or 
- your money back IS $pectrophotOmet0r Fast, it cOols alcohol from +25 toO C Ifl 

jUst 20-minutes! Its 
a only 11-" high. From has fin its price cIas + , the 

1. a d uble- rating mon.broni t F RTE8 handles inter- -. 
2 utomatic I rt efe nce nal and external 
.it's th,. Zeiss PM6, and it Is work.GalI or wrIte. ___ 

featurast THE EAT NA.iN OPTI  R frigerted -- 

3 ch ice of differ nts m lng U3 - circulatIng 
- - devi as UU - oath 

4 C nipa tSlfIgl -unitp ck a 2- 
-- - at full dat Ils. Writ C I Zeis ,lnc - - - NLA 

444 5th Ave New York, N.Y. 10018 INrTRUM ENTS, INC. 
Nationwide sMes and serice4 :- - - -. . .- 5711 llngton St,,Po smout. NRb3SOI 

Cirde N .1 3n Re i-s S ic - -- - ...Tel. (603) 43 - 444 
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Medium and Large Computers 

The B2800, B3800, and B4800 series 
computers are designed for medium- to 
large-scale users. They provide from 1.5 to 
4 times more throughput than the current 
B2700, B3700, and B4700 systems. They 
provide from 10 to 50 times the storage ca- 
pacity and are completely compatible with 
the former systems. The B4800 central 
processing unit operates at 8 megahertz. 
Error-correcting bipolar main memories 
range in size from 200,000 to 1,000,000 

Solvent Selector System X-ray Monitor bytes with cycle times of 250 nanoseconds 
for 2 bytes of data. Input-output systems 

SelectaSol includes a chromatographic The model lOlSC reads exposure, expo- provide up to 64 channels per processor 
chamber in a compact configuration. Up sure rate, pulse width, and pulse exposure with a data transfer rate of 8 million bytes 
to 16 different solvents or samples may be on a three-digit liquid crystal display. Re- per second. Burroughs. Circle 750. 
compared on a single thin-layer plate 20 by sponse is flat over a wide energy range. 
20 centimeters. Samples are chromato- Measurements are functional for single- 
graphed in a circular pattern which per- phase, half- or full-wave, and three-phase Optics Teaching Laser 
mits high resolution in a short devel- x-ray equipment. The device uses an elec- 
opment of 16 40-millimeter, four 87-milli- trometer in the probe. Two ion chambers A helium neon laser designed to meet 
meter or one 170-millimeter chromato- are available. Both measure pulse widths of safety regulations is available to be used 
gram. Each of these would be developed 1 millisecond to 99.9 seconds. One mea- with the Optics Teaching kit. The adaptor 
from its own solvent source and within its sures exposure range of 0.02 milliroentgen mounted on the laser is threaded to accept 
own chamber cell. Schleicher & Schuell. per minute to 99.9 roentgens, exposure rate the beam manipulator of the kit. The laser 
Circle 744. of 1 milliroentgen per minute to 650 roent- emits a low-power monochromatic beam 

gens per minute and pulse exposure of 1 at 632.8 nanometers. A beam attenuator 
milliroentgen to 13 roentgens. The other occludes the beam when the laser is not in 

Biology Teaching Kit measures exposure range of 0.002 milli- use and a pilot lamp indicates whether the 
roentgen to 9.99 roentgens, exposure rate laser is powered or not even when the at- 

Now available, kit #93 is entitled Organ- of 1 milliroentgen per hour to 650 roent- tenuator is in place. Controls consist only 
ic Evolution Theory. This contains materi- gens per hour and pulse exposure of 0.033 of the on-off switch and the attenuatQr. 
als to allow the development of coacer- milliroentgen to 0.433 roentgen. MDH This laser may be used to teach laws of re- 
yates. Such systems may model conditions Industries. Circle 749. flection and refraction; to demonstrate in- 
in which organic reactions occur that may terference, diffraction and polarization; 
represent those typical of predecessors of and to illustrate some ophthalmologic 
living systems. Lab Aids. Circle 745. Solar Electric Panel principles. Bausch & Lomb. Circle 741. 

Unipanels are solar electric panels that 
Image Comparison with Fluorescence deliver 6 watts per square foot. The solar Hand-Held Digital Stopwatches 
Microscopy cells are encapsulated in clear silicone rub- 

ber on epoxy fiberglass board. They may The ET200 and ET202 are decimal mm- 
The I-F microscope is now equipped be used singly or in serial-parallel arrays to ute watches which time events up to 99.999 

with a projection tube for direct image meet a variety of requirements. Solarex. minutes. They have an automatic reset to 
comparison inside the field of view. The Circle 748. zero function for timing of events in excess 
projection tube is interposed between the of 100 minutes. One-hand operation allows 
microscope stand and the binocular tube. several uses including simple stop-start, 
A 35-millimeter slide of known immuno- Laboratory Standard Thermometer time-in/time-out or split action for partial 
fluorescent reaction is inserted into the readouts. The ET200 is a standard split ac- 
slide changer of the projection tube. The Model 777 Thermilinear thermometer tion timer for freezing partial event times 
comparison slide is viewed in one-third of may be used in the laboratory or in the while total elapsed time continues to be 
the field and may thus be seen simulta- field. It measures from -60 degrees to 130 measured. The ET202 has Taylor split-ac- 
neously with the specimen under consid- degrees in three ranges. Accuracy includ- tion time which provides a series of mdi- 
eration. Such direct comparison facilitates ing the probe is +0.05 degree or better vidual event times or total elapsed time 
serological diagnosis. Carl Zeiss. Circle traceable to National Bureau of Standards (but not both). Siliconix. Circle 747. 
739. from -40 degrees to 100 degrees. Resolu- 

tion is 0.003 degree. Readout is direct on 
Newly offered instrumentation, apparatt's, and labo- 

ratory materials of interest to researchers in all disci- concentric dials and a nulling meter. Photooxidation Reagent 
plines in academic, industrial, and government organi- Recorder output is -25 millivolts to 25 mil- 
zations are featured in this space. Emphasis is given to 
purpose, chief characteristics, and availability of prod- livolts from -0.5 degree to 0.5 degree. Photox is an immobilized (carrier- 
ucts and materials. Endorsement by Science or AAAS The standard probe is 12 inches long by bound) photosensitizer made by covalent 
is not implied. Additional information ma be ob- 
tained from the manufacturers or suppliers named by 0.25 inch in diameter with a time constant bonding of rose bengal to a polymeric sup- 
circling the appropriate number on the Readers' Ser- of S seconds or less. Yellow Springs In- port. It generates singlet oxygen. It is in- 
vice Card (on pages 518A, and 582A) and placing it 
in the mailbox. Postage is free-RIcHARD 0. SOMMER strument. Circle 743. soluble in most solvents--thus it may be 
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Record up to 24 points 

without ink! 

New Speed Servo? II thermal matrix multipoint re- 
corder brands a clean analog record of 4, 6, 8, 12 or 
24 data channels on 10" calibrated chart. Can print 
time or ID number along with data. Saves on paper over 
ink models because it prints such a clear record you 

HelIma-the largest assortment of highest can run chart slower with each channel identified. Fea- 
precision glass and quartz cells. tures one moving part linear servo motor, conductive 
Standard Flow-through Constant-temperature plastic feedback potentiometer, 1 sec/point print rate, 
Anaerobic Special Designs 
Also available-ULTRAVIOLET LIGHT SOURCES accuracies to ? 0.25% of span. Accepts thermocouple, 
Deuterium Lamps Mercury Vapor Lamps millivolt, and volt inputs. Four types of chart drives, 
Hollow Cathode Lamps Power Supplies fixed or variable speeds. Request Bulletin F 720 from 

Esterline Angus Instrument Corporation, Box 24000, 'LLM Box 544 Hall Station 
Write for literature Indianapolis, IN. 46224. 317/244-7611. 

C E L L S, I N C. Jamaica, New York 11424 ESTERLINE ANGUS 
__________________________________ Phone (212) 544-9534 

AN ESTERLINE COMPANY 

Circle No 92 on Readers' Service Card Circle No. 203 an Readers Service Card 

The preferred choice- Lablable/BenchTop for 

TheIco Incubators ultra-sensitive 

* Low cost, no maintenance. 
* Mechanically fail-safe. 

This MlCROgTSt system provides a stable and vibration- 
free surface for ultra-sensitive equipment, i.e., microscopes, 
microtomes, mask-alignment tools, wire-bonders, etc. Used 

0 -- for inspection, testing, assembly and quality control. Opera- 
tors work better and faster. Guaranteed performance. 

It's a preference based on experience. Users 6 configurations, each in 3 sizes. Special sizes, too. The 
know about The Ico value, best for over half a frame and surface-plate can be purchased separately for use 
century. They depend on Thelco built-in qual- . - 

ity and trouble-free performance. They rely as equally efficient bench-tops. Write or call for new Bulle- 
on Thelco temperature uniformity throughout tin M today Price range: $910. to $1265. 

* the chamber, ?0.250C at 374C and only ***jjjp*j Thisvibraiien.iselaiienframeisiheheari 
B ?O.80C at 56'C. No need to worry about ef every MICRO-g sysiem. 

placement of tests. Thelco Incubators more EEUUUE MICRO-g - 

than meet the stringent requirements of hos- 11 
4 pitals, medical schools, research labs, mil- Led-s,ryieg Se,se ,egIier 131 

itary and public health centers. *UWEEEEIINMIVI ieie,eIsi,veede'pe'(4I I IEUEUELJEEP or welded peied f,,e,e - - Ask your GOAl Precision Scientific Dealer Unretouched oscIllograph 
write us. GOAl Precision Scientific, 3737 W. 
Cortland St., Chicago, IL 60647. Sales offices shows isolation efficiency 
in principal cities. IW  BACKER-LORING CORPORATION 

65 WALNUT STREET, rEABODY, MASS. 01960 * 617-531-3600 

Circle Na. 149 on Readers' Service Card Circle No. 66 an Readers' Service Card 
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recovered by filtration. The only solvent meters. Hardware includes a PDP 11 (Dig- 
requirement is swelling of the polymer. ital Equipment) computer, a VRM high 
Most organic solvents meet this require- speed multiplexer, and one or more termi- 
ment. Oxidation (bleaching) of the sensi- nals and printers. A software package is 
tizer has yet to be observed. Photox is of- provided for data acquisition, interactive 
fered in 10-gram lots. Hydron Laborato- display of stored data, file maintenance, 

I I ries. Circle 746. and report generation. Victoreen In- 
strument Division, Sheller-Globe. Circle - * * . - 

742. 
Cryoscope 

The Cryette measures the freezing point Scanning Transmission Electron 
of aqueous solutions to within ?0.001 de- Microscope 
gree. Each determination is made within I 
minute. The device may be used to deter- The STEM-SEM yields a resolution of In 0.1 to OSmI of -0.1 M NaCH solution 
mine molecular weight from depression of 25 angstroms in the scanning transmission Carrier-free (-1 7Ci/mg) 
freezing point. Concentrations of body so- mode and 125 angstroms in the scanning >99% radionuclidic purity (<001% 1261) 
lutions such as plasma and urine may also mode. Accelerating voltage is 75 kilovolts, NEZ-033 $33/05-2mCi $50/5mCi 
be studied. Operator technique is mini- magnification ranges from 500 to 300,000 $77/1OmCi $1 10/20mCi $127125m0i Iodine-125 High Concentration 
mized by solid state electronics and an effi- power. The electron optical column is In -CAM NaOH solution 
cient refrigeration system. Options include aligned and the device features variable >35OmCi/ml at highest concentration 
selection of operating mode from manual scan speeds. The side-entry specimen stage Carrier-free (-l7Ci/mg) 
to fully automatic. Precision Systems. and airlock accommodate specimens 3.2 >99% radionuclidic purity (<001% 1261) 

NEZ-033H $33/i -2mCi $50/5mCi Circle 736. millimeters in diameter up to 1.5 millime- $77/l0mCi $110/20mCi $127125mCi 
ters thick. There are also separate viewing Iodine-125 Low pH 
and recording cathode ray tubes and an au- In pH 8-10 aqueous solution 

Fluorescence Vertical Illuminator tomatic vacuum system. International Sci- >350mCi/ml at highest concentration 
entific Instruments. Circle 740. Carrier-free (-l7Ci/mg) 

The Ploem Opak II vertical illuminator >99% radionuclidic purity (<0,01% 1261) 
features interchangeable filter modules NEZ-033L $33/i -2mCi $50/5mCi 
which contain an exciter filter, dichroic Literature 
beam splitter and barrier filter in proper 
combination for narrow- or wide-band cx- Double Spectrometer and Laser-Raman 
citation of different fluorochromes. Sixteen Systems are topics of leaflets that also de- 
modules are available. Up to four modules scribe a new detection unit and an auto- 
may be mounted on a single turret to facili- mated scan controller. Spex Industries. 
tate interchange. Other features include a Circle 751. 

I I dark slide for specimen protection and a Power Supplies includes over 1000 mod- field diaphragm which can be focused and els with output power ratings from 1 
centered. E. Leitz. Circle 737. through 25 watts and output voltages from 

4 to 4,000 volts. Mil Electronics. Circle 
752. 

Preparative Liquid Chromatograph Engineering Seismographs features por- 
table devices for subsurface investigations. 

The PrepLC/System 500 utilizes radi- Several models are available. Soiltest. lodine-131 
ally compressed, large-diameter columns Circle 753. In 0.1 to OSmI of -0.1 M NaOH solution 
that are suitable for preparation of large Mass Flow Meters measure from 0 to 15 12-2501/mg 
samples in short times. PrepPAK car- standard cubic centimeters per minute and >99% radionuclidic purity NEZ-035A $33/05-2mCi $44/5mCi 
tridges (5.7 by 30 centimeters) are pre- from 0 to 500 standard cubic feet per mm- $51/lOmCi $57/2OmCi $62/25mCi 
pared within 90 seconds in a compression ute. Sierra Instruments. Circle 754. lodine-131 High Concentration 
chamber. Greater purity may be obtained UV Filter Stock List details a current In -CAM NaOH solution 
by using several of these columns in series inventory of bandpass optical filters for the 500-l5OmCi/ml at highest concentration 
or by using the device's ability to recycle a 1216- to 2900-angstrom region. Acton Re- >99% radionuclidic purity 
sample within a column. Waters Asso- search. Circle 755. NEZ-035H $33/i -2mCi $44/5mCi 
ciates. Circle 738. Meteorological Data Acquisition de- $51/lOmCi $57/2OmCi $62125mCi 

scribes the Tethersonde boundary layer Id 125 and lodine-131 are a/so 
measurement system. Ambient Analysis. ava//ab/e as elemental iodine, iodine 

Computerized Radiation Monitoring Circle 757. monochloride, and calibrated 
System Single-Column A mino A cid A nalyzers reference sources. 

are the subjects of two 12-page pamphlets. 
System 811 is built around a 16-bit mini- Design features and specifications are illus- 

computer. It can process data generated by trated. Beckman Instruments. Circle 760. New England Nuclear 549 Albany Sireel, Boslon, Mass. 02110 
detectors of man-made and natural Applications for Computers and Word Cusiorner Sereice 61 7-402-9595 
sources of radiation. It accepts input from Processing Systems is a brochure for use in ____________________________________ 
multichannel analyzers and from meteoro- business, science, and engineering. Wang HEN Canada Ltd., Lachine, Quebec 
logical monitors with digital or analog rate Laboratories. Circle 764. NENChemicaiaGmbH,Draieichenhain,WGermany. 
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super 
BOOKS RECEIVED 

(Continued from page 556) 

D. S. Parsons, Ed. Clarendon (Oxford Universi- I I I 
ty Press), New New York, 1975. x, 206 pp.' illus. 
$16.50. 

Biology: Food and People. The Economic Im- I I * I 

d u p e r bleday, Garden City, N.Y., 1975. xii, 228 pp., 
portance of Biology. Robert Barrass. St. Mar- tin, New York, 1975. x, 246 pp., illus. $13.95. I I I Child Alive! Roger Lewin, Ed. Anchor/Dou- 

Paper, $2.95. 
Study and Observation Guide. Gene R. 

That's what owners call the Illumitran  Medin nus. Wiley, New York, 1976. viii, 184 pp., I I 
because it's the quick, simple and eco- La Paper, $5.95. 
nomical way to duplicate your color slides. Chimie Electronique du Systme Nerveux. Goudot-Perrot. Vigot Frres, Paris, 

206 pp., illus. Paper, 39 F. 
But there's much more to the story. DNA. The Key to Life. Gary Parker, W. Ann 

in Reynolds, and Rex Reynolds. Educational 
The special value of the Illumitran 5 Methods, Chicago, ed. 2, 1975. viii, 152 pp., 

how it helps improve your original trans- illus. Paper, $4.45. Programed Biology Series. 
parencies; how it makes it easy to color The Dynamic Meteorology of the Strato- 
correct, enhance or crop and enlarge the sphere and Mesosphere. James R. Holton. 
almost perfect slide. American Meteorological Society, Boston, 

1975. viii, 218 pp., illus. $30; to members, $20. - 

Meteorological Monographs, vol. 15, No. 37, 
Exposure is controlled simply by a direct Aug. 1975. 

reading meter coupled to the flash stage. You Elastic Constants and Their Measurement. 
get correct setting whether compensating for Edward Schreiber, Orson L. Anderson, and 
originals of varying density or for color cor- Naohiro Soga. McGraw-Hill, New York, 1974. 
recting filters. You can copy originals up to xii, 196 pp., illus. $22.50. 
4 x 5; make or copy filmstrips; crop; make Elastodynamics. Vol. 2, Linear Theory. A. 
blowups and reductions; internegatives and Cemal Eringen and Erdoan S. uhubi. Aca- 
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