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Now it takes only one hour 
to get this superbly resolved chromatogram- 

with the 121M Amino Acid Analyzer. 
Note the sharp, well-separated the average lab notebook as analyses are faster, too: a new 

peaks of this protein hydrolyzate a single, standard-size page. single-column method using lithium 
analysis. This kind of resolution, Two major factors allow this citrate buffers takes just 
plus the flat, stable baseline, have saving in time without loss of resolu- 412 hours. 
long been characteristic of the tion: an improved flow system For full information on the 
Beckman 121M analyzer. with smaller internal diameter newly improved 121M amino acid 

Now you can get this superb tubing which minimizes diffusion, analyzer, write: 
resolution in only 65 minutes with and the new AA-1O resin with Spinco Division, 
our single-column method, or reduced and more uniform particle Beckman Instruments, Inc., 
55 minutes with two columns. And size to maintain resolution at the 1117 California Avenue, 
the chromatograms fit neatly into faster analysis time. Physiological Palo Alto, CA 94304. 

BECKMAN? 



thirty square feet 
In Just one mhrnte 

Now the speed, reliability and low line widths. Use the optional 
Versatec cost of electrostatic plotting is avail eha-racter generator to write as 
2805 Bowers Avenue 

-able in new, w-ider fdrmat- 20, 22, you dr-aw. Print captions, legends-Santa Clara, CA 95051 
-36,42; arid 72 lnches.-d o-ther alphan-umeric data while (408) 988-2800 
Plot a square foot of data in a few Plotting. 

Send me: Lii Complete wide plotter 
-conds, no matter how high the Get the best plot quality ever deliv- information 
-data dehsity or how complex the-ered by an electrostatic -Overlap--D A super-wide plot sample 
plot Draw-up to hundreds of times -- - ping dot structure provides perfectly ______________________________ 

faster than a pen plotter. continuous plot lines. Exclusive-My computer system is: 

-Plot electronically. No m-echanical shaft encoder and servo motor - 
photographic develo drive produce an-accumulated ver- Name arms.  tical accuracy of 0.2% or 15 mils at - 

merit. No smears, skips or over- 
-shoots. Just highly reliable plotting naximum spee&-Telephone 
hatdoublesMTB-F. _____________________ Get all this with low investment and Company 

-Plot things you couldn't plot before.-operating cost that make computer ___________________________ 

Address iant ma-ps and patterns. Broad graphics more affordable. -- - - PERT charts arid displays. Spacious-roaden yourperspective.Speed-City 
esigris arid layouts. Draw them-- in State Zip 
-- mutes, -not-hours-analysis. Reduceplotting cost. Mail- 

the coupon for complete informa  " VER 
And what versatility Draw with subtle. tionand your sample of super-wide A XEROX COMPANY 
-shading, toned patterns and variable electrostatic plotting. W 
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Audio - Tutorial cur 

as conven 
with 

Minicourses 
_ Here are just a few of the ways this unique program 

(I Create your own Can be used: 

<,/ syllabus! BIOLOGICAL PRINCIPLES 
COURSE, 

Whether you use a complete A-T program 1 year (using selected minicourses from 8 clusters) 
or just A-T segments in your course, the 1st semester 
Minicourses offer ultimate flexibility! The Working Cell w Cells: Units of Life c Cellular Chemistry 

c Nature of Enzymes 
Energy in Life u Nature of Energy o Generating & Receiv 

ing Energy u Stabilizing Energy-Photosynthesis o Pre- 
With relatively little effort, you can tailor an paring Energy for Use-Respiration c Utilizing Energy 

audio-tutorial biology course exactly to your-and Extra: Human Energy Perception; Cell Membrane (Cell 
your students-needs. It will be comprehensive and cluster) 
accurate, yet easy to understand and will save the Cell cluster m Genetic Material c Protein Synthesis 
time, trouble, energy and expense of creating your Genetics Chromosome Behavior Patterns of Inher- 
own support material, itance Mitosis c Meiosis Population Genetics 

Extra: Genetics & Birth Defects 
Environmental Biology  Ecosystems: Order or Disorder? 

w Ecosystems: Energy & Materials Flow z Cycles in Na- 
ture z Interactions o Biomes o Succession 

Diversity & Unity Through Time z Evolution: Change 
Through Time o Origin of Life m Human Origins 

2nd semester 
Plant Structure & Function m Seeds & Germination u 

Stems  Roots c Leaves o Water Relations E Plant Re- 
production u Light in Plant Growth & Development n 
Hormones in Plant Growth & Development 

Animal Structure & Function n Complementarity of Struc- 
ture & Function o Digestion c Gas Exchange z Circu Ia- 
tion  Excretion c Biomechanics c Hormonal Regulation 

Reproduction c Nerve Transmission 
Animal Growth & Development  Patterns of Development 

Principles of Early Development o Principles of Differ- 
entiation c Patterns of Continuous Development u 

Gametogenesis Origin of Primordial Germ Cells 

Minicourses in 
Biology! 

- i EQWPMEfri' 
'> & SUPPLIES 

/2 TOALAN1AN j MINI OLJRSES  / ; - IN 010 
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Iv 
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riculum planning is 

ient as 1,2,3 
*the 
in Biology! 
INTRODUCTORY BIOLOGY BOTANY COURSE, 
COURSE, 1 semester (using selected minicourses from 5 clusters) 
1 year (using selected minicourses from 8 clusters) As taught at a large mid-western university 
s implemented by a large mid-western state university Diversity & Unity Through Time n Classification of Or- 

ganisms o Neither Plant nor Animal o Plant Diversity 1st semester Working Cell o Cells: Units of Life 
Environmental Biology o Ecosystems-Order or Disor- Energy in Life Nature of Energy  Generating & Receiv- 

der? o Ecosystems-Energy & Materials Flow  Cycles in ing Energy  Stabilizing Energy-Photosynthesis D Pre- 
Nature o Succession paring Energy for Use-Respiration  Utilizing Energy 

The Working Cell o Cells: Units of Life o Cellular Chemistry Cell cluster o The Genetic Material o Protein Synthesis 
o The Genetic Material Plant Structure & Function o Seeds & Germination o 

Energy in Life o The Nature of Energy o Generating and Stems o Roots o Leaves n Water Relations o Plant Re- 
Receiving Energy o Stabilizing Energy-Photosynthesis production o Light in Plant Growth & Development o 
o Preparing Energy for Use-Respiration Hormones in Plant Growth & Development 

Genetics o Chromosome Behavior o Patterns of Inheri- Genetics o Mitosis o Meiosis o Patterns of Inheritance 
tance o Mitosis o Meiosis 

?nd semester NON-MAJOR COURSE, 
Animal Growth & Development o Patterns of Early Devel -SURVEY 

opment o Principles of Differentiation o Continuous 1 semester (using selected minicourses from 4 clusters) 
Development Diversity & Unity Through Time o choose 5 of 7 mini- 

Plant Structure & Function o Plant Reproduction o Light in courses 
Plant Growth & Development o Hormones in Plant Environmental Biology o choose 4 of 6 minicourses 
Growth & Development Biology in the Contemporary World o choose 4 of 5 

Diversity & Unity Through Time o Neither Plant nor Animal minicourses 
o Evolution o Human Origins Human Sexuality c choose 4 of 5 minicourses 

Animal Structure & Function c Digestion o Gas Exchange 
1rculation  Hormonal Regulation  Nerve Transmis CURRENT TOPICS COURSE, 

1 semester (using 4 clusters) 

No niore hoi.rieniade" Methods of Investigation o 6 minicourses 

material! Human Sexuality o 5 minicourses 
Biology in the Contemporary World o 5 minicourses 

The Minicourse program consists of 12 study Investigating Behavior o 5 minicourses 
guides, audio cassettes, visual material (slides, 
posters), instructor's guides, plus laboratory 3 Single Supply Source! equipment and supplies. With all this now available, 
who needs the aggravation of writing study guides, 
having them printed, recording and re-recording Study Guides, Instructor's Guides, Audio Tape 
tapes, shooting slides, searching out supplies, etc., Cassettes, Visuals Packages, Laboratory 
etc.? It lust doesn't make sense. What does make Equipment & Supplies are all available through 
sense is the Minicourse program. Saunders-no more running around! 

An audio-tutorial program for teaching biology by 
The Minicourse Program consists of The MiniCourse Development Project 
12 Study Guides, Instructor's Guides, Audio Tapes, Biological Sciences Curriculum Study- 
Visuals Packages (for 4 clusters) plus Laboratory Purdue University 
Equipment & Supplies 
These 12 clusters contain 76 minicourses: S.N. Postlethwait, Project Director 
Human Sexuality o Energy in Life o Genetics o En- Need more information or assistance? Write! 
vironmental Biology o The Working Cell o Methods of Saunders '.,. 
InvestIgation o Diversity & Unity Through Time o An- * 
mal Growth & Development o Biology in the Contem- Textbook Marketing Division 
porary World o Animal Structure & Function o Plant West Washington Square 
Structure & Function o Investigating Behavior Philadelphia, PA 19105 
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Sartorius proudly introduces iiaffordable printers, recorders, calculators and data processing 
- electronic weighing; a completely new se-ries of equipment. 

--- compact,fuUy electronic balancEs in the most popu-ar Check this table for the cost of the-model with 
- weighing ranges; priced from $1795. the weighing range and readability you need. You'll b 

The new Series 3700 balances have no beam, no amazed at the savings (Model 3706 costs little more t 
-knife edges, no knobs, no dials an-d no mechanical zero comparab-em-echanical top load-ers)- 
ad-justm-ent. To weig-just place the-sample on the pa-ri; Model Weig-hing Range Readability -- Price 
inI -2 seconds th-readout is show-n on a large, bright - 3705 0460g 01001-g-$2795 

touch the sensor bar for 3704 - 0-1200g-00-Ig 75 7-segment digital display. Just 3716* 
instant electronic ta-ring-(or zeroadju-stment over-the   20-0-01 g 2245 
-entireweighing range.-- - - 3706 -- 0-1200g 0.lg- 

3703 O-3000g 0.lg 
Other advanced features of the Series 370 Ran e 

include a unique "stable rea-ding" indica-tor and-For an informative folder on these revof utionary 
-electronic filter to eliminate-the effects o-high frequency balances, w-rite: Sartorius balances Division, B-rinkma 
vibration. Analog-and digital outputs permit interfacing Instruments, Oantiague Road, Westbury, N.Y. 11590 - 

- 

-T-he flrst f-ul-lye-Ic-ctronic bal-ances 
with-accuracies y-ou w-ant, in the rang-es 

- ---,at-apri-ce you ca-n affo-id-- 
you need- 

Sa-itor-lus S-erie-S 3100-. From $119-5. 

- 4 
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A simple way to monitor the rate of 
slow reactions involving the hydrogen ion. 

In a nutshell, we circuits, and we have 
stabilize the pH of the used our experience to 
reaction mixture by put together an instru- 
adding an appropriate ment which allows you a 
titrant at such a rate that great deal of latitude in 
hydrogen ion released or selecting the parameters 
used up is immediately fora high precision study 
consumed or replaced. of reaction rates. 
By plotting the volume of Sensitivity of the pH 
titrant used against time, control system is 0.005 
we derive a curve which pH and any pH from 0 to - - 

directly reflectsthe 14, preselected toOQi, is 
reaction rate. heldto?0.01 pH.Tem- 

To obtain meaningful perature of reaction mix- 
curves it isessentialto turesupto 100 ml in 
control the temperature volume can be 
of the reaction mixture regulated to 
and, as well, to agitate i.t 4/. ?0.050C over the 
vigorously to prevent the range, 20 to 500C 
formation of concentra- (or ambient -15 
tion gradients. to ambient ?400C 

Weputall of these with a special the 2.5 ml buret supplied, available and three chart 
functions- pH control, thermistor avail- full volume scale calibra- speeds, 1/60,1/10 and 1 
volume-time recording, - able to order) With tions of 05 and 2 5 ml are inch per minute are 
temperature control and , switch selected. Accu- 
mixing-into an instru- racy of volume recording 
mentation package: our is--0.1%ofburetcapa- 
Thermostatic Recording "; city. Dimensions of chart 
pH-Stat, which is por- paper grid, 250 mm x 
trayed schematically in 36.6 meters. 
the accompanying There is a lot more to 
diagram. say about our pH-Stat 

The pH-Stat involves a than space here allows, 
lot of things we know a If you're interested, we 
good deal about, e.g. have a new bulletin we'd 
laboratory strip chart like to send you. For your 
recorders, motor driven - , copy, phone, write or 
burets,pHmetersand ' '','.  - circlethereaderservice 
thermistor thermometer  number. 

S-30240 pH-STAT- Record- 
ing, Thermostatic, Sargent- 
Welch. Complete with all 
necessary operating supplies. 
For 115 volt, 60 Hz AC. 3500.00 

SARGENT-WELCH SCIENTIFIC COMPANY 
7300 NORTH LINDER AVENUE * SKOKIE, ILLINOIS 60076 (312) 677-0600 

Anaheim/Birmingham/Chicago/Cincinnati/Cleveland/Dallas/Denver/Detroit/springfield, N.J./Toronto/Montreal 
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GET MODE 
FROM TOUR L . 

Here's a w-ay to g-et more ou-t of your liquid ducibility. Cross-linkage and particle size a 
oh-romatograph.. . switch to Hamilton's cation,-close-ly controlled,-with a wide selection of 
anion and n-eutral resins. Ham-Iton's co-umn-resins offered-for-hose application-s where 
packins give you g-re-ater cap-acity th-n other-sIht variations affeCt th- e separa-Hens of-two -- - 
materials-They a-6w you-6 load a-bigge-r or three co-mponents. -- 
sample 0-your c-oiumn to-get Incre-sed-Our-new liq-uld chromatogra-phy catalog n 
sensitivity to your-detector scribe-s our tensive seleotlo-not LO only do Han ilton's Res-ns also-110-w you to-dperate resins, but a-iso offers-a discussion ons-electin g 
your LO-at-lower bac-k pressures-, with sm-ailer-the prop-er colum-npack-in-g, lists several Co-Iurnn 
particle sizes, giving-higher resolution o-peaks.-packin-g techn que-s, and-has-a section on 
They're-also more stable than trouble shooting resin 
silica packlngs, offerIng you "' column problems. You'll 
longer life over a broader pH also find 20 Separation 
range. methods and chroma- 

Our resins are manufac tograms. For your free 
tured from prepurified mon LC Catalog, Write to J. V. 
omers with carefully co Benson, J-., Hamilton-Co. 
trolled polymerization eli HO. Box I 0030, Reno, 

- - mating --the problem-of rep Nevada- -&951 0.- 

HA-MI-LTN 
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Speba firus 
for your mcroscope, 

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 fiat, 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 (mcs) 
only virtue: add to it very high combines extremely high resolving Characteristic curves for 50-410 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 & B, 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 

and 4 x 5-inch sheet film. features, can produce monochrome edition of Photography Through rolls, the Microscope, our Publication 13-2. A detailed data sheet is yours by images that capture maximum 
simply checking the coupon box. detail. SO-410 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 faults in photomicrography, as well. 

100 sheet you can request on the coupon. The dealer who 
Or, to try the film, ask your 
dealer. If it's in stock, it can . supplies you with the 
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 money order for 
$3.25* (plus any applicable sales tax) 

- to: Eastman Kodak 

.'s Company, Dept. 454, 
A comparison of  LA\e'C,    Rochester, N.Y. 
the resolving power '  A, tt\0 14650. Be sure to ask 
of three color  ' " for the book by title 
transparency films. A 
is KODAK High Speed OO' \\O  \ and code number. 
EKTACHROME Film; B 
is KODACHROME 25 "Price is subiect to change 
Film; C 15 KODAK \ without notice. 
2483 Film. 
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Total-package quantitative microscopy. 

The ultra-stable Zeiss Axiomat for compatibility with other systems. It contains a high-speed 
Photometer System ... printer, and an advanced visual display with a light pen for 

gives you the stability you need for success, whether making all necessary adjustments immediately. 
in fluorescence, transmitted light, or reflected light photo- Programs include automatic scan control, photometric 
metry across the whole spectrum from UV to near-IR. printout, histograms, tabulations, morphological information, 

The heart of the system is the Zeiss Axiomat, the world's and other parameters for further data processing. 
most advanced, most versatile, microscope. Because the op- 
tical axis is co-incident with the axis of symmetry, you get the And, of course, the ultimate in optics. 
ultimate in stability - the sine qua non of reproducible micro- The newly computed flat-field optics of the Axiomat 
photometric analysis. give you the widest image field with unequaled resolution and 

The most advanced contrast edge-to-edge, with a built-in zoom system of unusu- 
data-processing capabilities, ally large range (1:4) and of superb image quality. 
The integrated on-line system starts with the world's Write for full details or demonstration today. 

finest scanning stage. It continues through to a computer 
hook-up with complete software packages utilizing FORTRAN Nationwide service. 

Carl Zeiss, Inc., 444 5th Avenue, New York, N.Y. 10018 (212) 730-4400. Branches in: Atlanta, Boston, chicago, columbus, Houston, 
Los Angeles, San Francisco, Washington, D. c. In canada: 45 Valleybrook Drive, Don Mills, Ont., M3B 2S6. Or call (416) 449-4660. 

As Advertised in ACTA Cytologica, American Journal of Pathology, Laboratory Equipment, Science and others in 1976 zE-291 
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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. 

- - ------ - m - -, 

1 Send me a booklet describing (T I A A) I 

1 TIAA-CREF Supplemental Retirement Annuities. CR E F I 
Na me ____________ I I 
Address Street I 

I city State zip I 
Nonprofit I 

I Employer I 
I Teachers Insurance and Annuity Association 730 Third Avenue, New York, New York 10017 Wi I 
L --- - - - - - .ini 
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LETTERS 

Mutagens and Carcinogens 

Andrew Sivak (Letters, 23 July, p. 
272) makes three criticisms about muta- 

genicity testing as an indication of poten- 
tial carcinogenicity, and in particular 

about our test system of Salmonella bac- 
teria and liver enzymes (1, 2). We think 
he does not 'analyze any of the points 
clearly. 

I) Sivak says that when we discuss 
our test results, which show an excellent 
correlation with animal carcinogenicity 
data, it is not clear whether we mean 
a qualitative or a quantitative correla- 
tion. Our articles are very clear; the cor- 
relation we discuss is qualitative (90 per- 
cent of 175 carcinogens are mutagenic in 
the test) and not related to potency. In 
our discussion of our data (2) (which 
Sivak does not quote), we point out (2, p. 
951) some of the hazards of attempting to 
equate mutagenic potency with carcino- 
genic potency, and we discuss this sub- 

homogenate ject briefly. 
Sivak quotes some data for carcinogen- 

ic potency in an attempt to show that it 

does not correlate with mutagenic po- 
tency and states (without any qualifiers) seconds! that there is a "lack of correlation be- 
tween microbial mutagenicity and rodent 

For homogenization, disper- carcinogenicity results." His analysis is 

emulsification, nothing invalid for several reasons. (i) He gives a 
works quite like a Poly- table of raw data on subcutaneous in- 
tron. Utilizing the Willems jections of chemicals in mice but does 

/ High Frequency Principle", not say how to calculate the potency of a 
the Polytron combines ultra- carcinogen from such data. Calculating 

sonic energy with mechanical the potency of a carcinogen is com- 
shearing action to homogenize plicated even with the best of data, and 

virtually any type of tissue... data on subcutaneous injections (with 
small organs, soft bones, muscle; tumors at the injection site and uncer- 

cartilage, even an entire mouse. tainties as to the active dose) are in- 
Because of its unique shear- appropriate in any case. Such studies are 

ing effect, the Polytron outperforms not designed for that purpose (and are 
any blender, mixer or similar homogenizer, not particularly relevant to human expo- 

and requires only 30-60 seconds to do 
what other instruments do in 15 minutes or sure). (ti) Sivak also uses the Iball index 

more. This rapid action is an important advan- of carcinogenic potency for polycyclic 
tage when working with heat-sensitive hydrocarbons, which is primarily of his- 

biological materials. torical interest as an oversimplified view 
The Polytron system offers a wide ' of what is now known to be a much more 

selection of models, generators and speeds to complex phenomenon. The Iball index 
provide ideal conditions for homogenization as makes no provision for dose and does 
dictated by type of material, experimental not take into account the higher power 
conditions and desired end result. For an relationship of the number of tumors 
informative brochure, write: Polytron Division, with elapsed time (3). (iii) Sivak does not 
Brinkmann Instruments, Cantiague Road, discuss the range of values necessary for 
Westbury, N.Y. 11590. In Canada: 50 Galaxy a correlation. Carcinogenic potency (and 
Boulevard, Rexdale (Toronto), Ont. mutagenic potency) varies over about a 

millionfold range (from an extremely 
weak substance such as chloroform to an 

Drinknwnn extremely potent carcinogen such as af- 

latoxin B I). If, in addition to detecting 90 
Polgtron? inexpensive test, one could also obtain percent of carcinogens in a rapid and 

Circle No. 159 on Readers' Service Card mutagenic potency data that would en- 
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able one to predict the approximate p0- esis (2, 6). This is a coherent theory that - - 

tency of a carcinogen with some degree is supported by a wide variety of evi- 
of probability, this would be extremely dence. Sivak does not add any new argu- - 

useful. One would like to be able to do ments against it. We would welcome the - 

this in drug development and in evalua- presentation of a more specific alterna- 
tion of the hazard of complex mixtures tive theory. 
(such as water effluents, air pollution BRUCE N. AMES 
samples, and so forth), in which animal JOYCE MCCANN - 

cancer tests are impractical. It is clear C. SAWYER 
that by using a simplified system such as a Department ofBiochemistry, 
rat liver homogenate and bacteria, one University of Cal Wornia, Berkeley 94720 
would not expect to be able to precisely 
predict carcinogenic potency in a rat (or a References 
human). If one could predict it with a I. B. N. Ames, J. McCann, B. Yamasaki, Mutat 

Res. 31, 347 (1975); J. McCann, E Cboi B high probability within ? an order of Yamasaki, B. N. Ames, Proc. Nati Acad Sci - - this would be extremely use- 2. U.S.A. 72, 5135 (1975). magnitude J. McCann and B. N. Ames, Proc Nati Acad 
ful, considering the range of carcinogen- - Sci. U.S.A. 73, 950 (1976). - 

P. N. Lee and J. A. ONeil, Br J Cancer 25, ic potency. We believe the test may well 759 (1970); R. Doll, J. R. Stat Soc 134, 133 0' be able to do this. Sivak chooses his (1971). 
4. K. Russell and M. Meselson, in Origins of Hu- carcinogenic potency examples from a man Cancer, J. 0. watson and H. Hiatt, Eds. 

not see any correlation that existed. 5. D. Anderson (Imperial Chemical Industries, much too narrow range where one could (Cold Spring Harbor Laboratory, Coid Spring Harbor, N.Y., in press). 

Russell and Meselson (4) at Harvard 6. London), personal communication. B. N. Ames, Science 191, 241 (1976). 
are actively pursuing the area of the de- VjOt 
gree of quantitative correlation between 
a chemical's carcinogenic potency in ani- 
mals and mutagenic potency in the Sal- 
monella test, and following their lead we Sergei Kovalev: A Colleague in 
are doing the same. There are some ani- Trouble 
mal carcinogenicity data from feeding 
experiments of appropriate quality for Scientists in the United States are of- 
calculating carcinogenic potency and al- ten unaware of real threats to their pro- 
so some data on humans that meet the fession-the pursuit of truth-except for 
requirements. incidentals, such as the exigencies of 

2) Sivak says that we selected our budgets or the snarls of red tape. For 
strains to detect carcinogens and there- some of our colleagues in the Soviet Membrane filters pose a special 
fore the fact that they detect carcinogens Union, merely raising what their political problem in LSC: When you're trying 
is self-fulfilling and not a true test." We bosses deem the wrong questions can to count tritiated DNA on an un- 
selected our strains primarily on the ruin their careers and threaten their very dissolved filter you run the risk of 
basis of maximizing the detection of lives. missing a substantial number of 
known mutagens (we did not think about We are reminded of this most forceful- counts due to absorption of beta 
carcinogenicity until much later), and ly by the fate of the biologist Sergei 
fewer than 10 percent of the 175 carcino- Adamovich Kovalev, as descnbed in an particles by the DNA molecule, the carrier protein, and the filter. For gens we actually tested in the validation urgent message from academician An- quantitative recovery, especially 
of the method were used in the devel- drei Sakharov. If Kovalev had taken a with tritiated material, homoge- 
opment of the strains. [In addition, the narrow view of his profession, he might neous samples are essential. 
test has been independently validated (90 still be doing research in cellular physi- 
percent correlation) in a blind study of ology at his alma mater, Moscow State Our LSC Applications Labo- 
120 chemicals (5).1 Very few chemicals in University. Instead, he is suffering from ratory has developed a procedure 
general are mutagens or carcinogens, serious, untreated illnesses at "correc- using AQUASOL? Universal LSC 
and the finding that more than 90 percent tive labor colony number 36" near Perm. Cocktail which guarantees sample 
of carcinogens tested have been detected Kovalev's "crimes," according to the homogeneity; the filter is dissolved 
as mutagens (and that almost every muta- laundry-list indictment on which he was assuring intimate contact between 
gen that has been given an adequate tried last December, consist of embar- the tritium and the scintillator. 
cancer test is a carcinogen) may actually rassing inquiries made on behalf of politi- Ask for LSC Applications Note 
mean something. The chemicals known cal dissidents in the Soviet Union. He #1: Counting Tritiated DNA iso- 
to be carcinogenic in humans represent has wanted to know, for example, why lated on Membrane Filters, by Dr. 
an unselected sample, and the test de- the cybernetician Leonid Plyushch was Yutaka Kobayashi. 
tects almost all of them as mutagens (2). punished for his political heresies by 30 

3) Sivak questions the "equivalency" months in a psychiatric prison at Dnepro- 
(we would not use that word) of mutation petrovsk amid violent criminals; why Al- 
in bacterial DNA with "the multistep, exander Solzhenitsyn was hounded from New England Nuclear 

549 Albany Street, Boston, Mass. 02118 multifactorial process of carcinogenesis his homeland; why thousands of political Customer Service6l7.482-9595 
in eukaryotic organisms." We have brief- and religious dissidents are being brutal- 
ly discussed the idea of DNA damage ized in camps and psychoprisons for at- NEN Canada Lid., Lachine, Cuebec; 

(somatic mutation) as the initiator of tempting to exercise the rights guaran- NEN Chemicals GmbH, Dreleichenhain, W. Germany. 
most chemical and radiation carcinogen- teed in the Soviet constitution. Circle No. 274 on Readers' Service Card 
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AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 
Science serves its readers as a forum for the pre- The University Tenure "Problem" 

sentation and discussion of impo ant issues related to 
the advancement of science, including the presentation 
of minority or conflicting points of view, rather than by Many of our major universities have relatively high ratios of tenured to 
publishing only material on which a consensus has been nontenured faculty members. In many cases, more than half the faculty is 
reached. Accordingly, all articles published in Science- tenured; more commonly, three-quarters or more may tenured; and in a 
including editorials, news and comment, and hook re- 
views-are signed and reflect the individual views of the few exceptional situations, all faculty members are tenured. I believe that 
authors and not official points of view adopted by the 
AAAS or the institutions with which the authors are affli- such high ratios are not desirable for our large research universities, but I 
iated. would argue that the problem is not as serious as many think. A decade ago, 

Editorial Board when there was little concern about the tenure ratio, it was becoming a 
1976 serious problem. Today it attracts much more attention, but I believe there 

ALFRED E. BROWN FRANK PREss is less to be concerned about. Given reasonable decisions on the part of 
JAMES F. CRow FRANK w. PUTNAM 
HANS LANDSBERG MAXINE SINGER university administrators, the problem may even disappear within the next 
EDWARD NEY ARTHUR M. SQUIRES decade. 

1977 
WARD GooDENoUGH DONALD KENNEDY First, we have passed through most of the years of few or even no 
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Novascan: the User's SEM 
Zeiss introduces Novascan, an SEM with 100A edge reso- The finest TV image 
lution guaranteed, magnification from 5X to 150,000X, You won't believe the quality of the TV image until you 
and accelerating voltages of 1-5, 15, and 30kV. Like all see it. Use it at high magnifications for critical focusing, at 
Zeiss electron microscopes, its design reflects first and low magnifications for specimen orientation. Then switch for 
foremost the needs of the user: recording to the high-resolution CRT that's combined with the 

built-in push-button control led camera. 
The most accessible The most attractive price 
chamber 

with true access to the chain- For under $40,000, you get features you'd never expect. Novascan is the only SEM Besides the secondary electron mode, standard are also the 
ber from above. It opens automatically at the touch of a 
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your choice. And the large 5-axis goniometer stage is perman- For complete details, write or call today. 
ently mounted for utmost stability. Nationwide service 

Carl Zeiss, Inc., 444 5th Avenue, 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 \lalleybrook Drive, Don Mills, Ont., M3B 2S6. Or call (416) 449-4660. 
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[ct-32P] TTP P8.167 3mCi 505 
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fa-32P1 UTP P8.163 3mCi 405 Anaerobic Special Designs 
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same day every four weeks.5. Hollow Cathode Lamps Power Supplies 
5Schedule available on request 

SCanada LLM Box 544 
Write for literature 
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(312)5936300 9750) (416)8448122 L L S , I ri  Jamaica, New York 11424 
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of 50 mph 24 hours a day.) Box 606, New Brunswick, New Jersey 08903 201/846 4600 
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are devoted to the Algebraic Operating 
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The model AAA-1 00-F has a fluorome- Electronic Components describes a 
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ents of the sample, the quantity, and se- sion. Circle 704. 
quence of their elution from the analy- Ultrafiltration Membrane-Equipment 
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may be modified and available accesso- membrane and hollow fiber solute rejec- 
ries are easily added to suit the user's tion, flow-rates, environmental resist- 
specifications. Mark Instrument. Circle ': ance, Amicon. Circle 711. 
707.  Laboratory Computer Systems is de- 

voted to systems based on two new cen- 

tral processing units. Digital Equipment. Colony Counter --'----'-'-j Circle 712. 
Chromatographic Apparatus de- 

BioTran II (Fig. 1) will detect and count . scribes sample preparation, columns, 
colonies, plaques, and particles as small IOTRAN I chromatographs, and accessories. Kon- 
as 2 millimeters in diameter. It uses a ' Autom ted Colony Count r tes. Circle 713. 
multiple illumination system to count col- Instruments for Neurophysiological 
onies on light and dark agars, whether :  Research features stimulators, probe- 
the agar is opaque or translucent and , electrometers, amplifiers, stimulus isola- 
whether the colonies are growing in or  .. tors, iontophoresis programmers, and 
on the agar. User selects reflected or '. many others. W-P Instruments. Circle 
transmitted light and light- or dark-field  

Automated Data Retrieval Systems 
Newly offered instrumentation, apparatus, and controls laboratory apparatus and ana- 

laboratory materials of interest to researchers in all . lyzes the information obtained. Etec. 
disciplines in academic, industrial, and government '" 0 
organizations are featured in this space. Emphasls 1S  Circle 715. 
given to purpose, chief characteristics, and avail- IL) ,II 

Standard Microscope Catalog ability of products and materials. Endorsement by L LI? anlcao 
Science or AAAS is not implied. Additional lnfor- describes instruments for hematology, 
mation may be obtained from the manufacturers or Fig. 1. The BioTran II colony counter from 
suppliers named by circling the appropriate number New Bnswick Scientific achieves . cytology, microbiology, pathology, urol- 
on the Readers' Service Card (on pages 134A and sensitivity 
214A) and placing it in the mailbox. Postage is free. With improved electronics that includes an ogy, and other clinical applications. Carl 
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nequlring a minimum of laboratory time, 13, 14- these kits offer a precise method of pros- 
taglandin measurement in serum or plasma. Dihydro-15- KIts contain all the required reagents for double antibody assays. I(eto PG F 2  Please write for complete technical data 

______________________________ or call, toll free 1-800-225-1241 (in M so. 
coil collect 617-492-2526). 

PGE 

PGF1x Clinical available for shipment on 
'Assays, Inc. November 2 February 1 

237 BINNEY STREET 

PG F2  cAMBBIOGEMAOsAcHUs TT 02t42 December 14 

- tetra(triethylammonium) salt, y-PJ- 

* New England Nuclear 

NEN Canada Lid Lachmne Ouebec NEN Chemincals GmbH, Dreleichenhain, w. Germany. 
Circle No. 326 on Reoders' Service Cord Circle No. 271 on Readers' Service Cord 

A desert environment 
or a tropical rain forest, 

\and anywhere in between... 
Percival is versatile! 

You may not need a desert environment in 
your lab but Percival has the experience, the 
know-how and the product line to serve your 
specific needs. Whether it's a simple 
biological incubator or a highly sophisticated 
plant growth chamber, Percival can supply it 
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these instruments RESEARCH NEWS 

can make the (Continuedfrom page 173) 
er and the regulator of scrubbers, a con- - 

flict that has severely hampered the agen- g rauleni 
cy's research staff. Hollinden believes  7' '' ; i 

that "there is an important role for ER- 
DA, not EPA, in sponsoring further fed- - 4 
eral research on regenerable scrubbers. 

V At present, however, ERDA does not / 

-.. support scrubber R & D. Instead, its e' 
main emphasis in the area of direct com- ., 

bustion of coal is on fluidized bed boil- 
ers-the main alternative to scrubbers, 

Model 380 but a technology that is not as close to Fig. 2 One cell of a fluldlzed bed boIler at Rivesvllle West VlrglnIa The expenmental 
commercial use. Fluidized bed boilers- unit 1S the largest yet built and 15 now begln- 

MODELS FOR a name that derives from the flow of air ning shakedown operatlons FSource Pope, 
HIGH AND LOW PRESSURE up through the boiler at a rate sufficient Evans and Robblns mc] 
LIQUID CHROMATOGRAPHY to suspend and "fluidize" a bed of parti- 
AND FILLING ZONAL ROTORS des, normally coal and limestone-offer 

a number of potential advantages, in par- concept, ran out of money. The project 
There is an ISCO Dialagrad ticular that they might eventually be was kept alive for some years with sup- 

gradient pump just right for your cheaper, more efficient, and more versa- port from EPA, but larger units were not 
work, whether it's 2850 psi HPLC, tile than the combination of conventional begun until 1973, when OCR (now ER- 
low pressure analytical or prep boiler and scrubber. DA) contracted for a 30-megawatt plant 
chromatography, or filling mdi- Conventional boilers, for example, are to be built in Rivesville, West Virginia, 
vidual centrifuge tubes and zonal designed for particular coals, but fluid- by Pope, Evans, and Robbins, Inc. That 
rotors. ized bed boilers can be designed relative- facility (Fig. 2) has only recently been 

The entire gradient program is ly independent of the type of coal or completed and is beginning test opera- 
determined with directly calibra- other fuel they are to burn, because they tions this month. 
ted dial controls- no cams to cut, operate at temperatures below the melt- The Rivesville plant represents a sub- 
no multiple solutions to mix, no ing point of coal ash. Temperature is stantial jump in size from the original 
manual calibration of external controlled by a series of tubes within the pilot plans-too large, in the opinion of 
pumps. Dial-set multiple straight bed through which water is pumped to some engineers, who believe that experi- 
line programming is not limited to remove heat and generate steam. These ence with intermediate-size units would 
simple curves and greatly simpli- tubes, which are in direct contact with have been desirable. Indeed, EPRI has 
fies experimental changes to ob- the solid particles of the bed, permit a contracted with Babcock and Wilcox, a 
tam optimum separations. Dial rate of heat transfer several times that of major boiler manufacturer, to build an in- 
values are easily recorded and a conventional boiler. As a result, flui- termediate-size boiler. The Rivesville plant 
communicated to others. The dized beds are expected to be more com- is also of a novel, modular design, consist- 
desired curve is perfectly repro- pact, of standardized designs, and possi- ing of three identical combustion cells and a 
duced by individual pumps which bly able to be fabricated in the shop fourth cell to burn fine coal particles that 
proportion each rather than in the field. escape from the other three. According 
component under Sulfur dioxide evolved during com- to John Mesko of Pope, Evans, and Rob- 
pr e s s u r e. A II bustion in absorbed within the bed by bins, the modular design makes it easier 
three Dialagrads . limestone particles and removed as cal- to control the steam output of the boiler 
are described in cium sulfate in the form of a dry solid, over a wide range, and also facilitates 
our general cata- Although the process consumes as much rapid construction. He is optimistic that 
log. Send for limestone as a scrubber, the waste mate- the boiler will operate successfully. 0th- 
your copy today. rial is more easily disposed of than er observers are hopeful, but less cer- 

sludge, and there have been preliminary tam. Shelton Ehrlich of EPRI, who ear- 
''.: 3tsT.' experiments with regenerable absor- her helped to develop the fluidized bed 

bents such as magnesium oxide. How- concept for Pope, Evans, and Robbins, 
ever, fluidized beds do not appear ca- says that it "represents something of a 

- pable of removing more than about 90 gamble." Bruce Henschel of the EPA's 
percent of the sulfur in coal (scrubbers Research Triangle Park laboratory in 

Model 384 - - do not seem to be similarly limited), and North Carolina describes it as a "very 
their ability to control emission of small visible project whose failure would have 
particulates is still uncertain, a dampening effect" on the utility indus- 

The advantages of fluidized bed boil- try's confidence in the technology. 
ers for power generation are still to be If the Rivesville unit does work well, 

iso demonstrated, however. Initial devel- the technology may find rapid com- 
opment of the technology with small mercial use. Foster-Wheeler, a boiler units in the United States and in Great manufacturer that is supplying part of 

Box 5347 Lincoln, NE 68505 Britain nearly came to a standstill in the the Rivesville plant, has announced 
Phone (402) 4640231 late 1960's when the Office of Coal Re- plans to offer warranties on units of com- 

Circle No. 300 on Reoders' Service Card search (OCR), the main supporter of the parable size, which are suitable for 
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When it comes to 
measuring 
cyclic AMP & GMP, 

'it I cs Economics we're supersensitive. 
PCi , , The Collaborafive Research radioiinmuno- 

reagents that you've come to depend on in your 
research, have now been adapted to the new 

N utrition, and Marseille succinylation proCedure, 
Research them supersensitive. reagents to detect- 

You can now use 

simply and quickly- cyclic AMP and GMP at the 
Edited and with a foreword by Philip H. Alelson. level of 2.5x1015 mole. This sensitivity far 

exceeds that possible with currently available 
For the past few years, there have been serious radioimmunoassay and protein binding tests- 
shortfalls in world food production and dis- allowingyoutoassayverysm samplesof 
tribution. This, along with soaring agricultural tissue or tissue culture cells. dwe supply 
prices, has posed some vital questions which the entire reagent system for the Marseille 
demand answers. method. 
These complex issues-and some solutions- Of course, detailed protocols are provided. Or, if you wish, we'll pefform the assays for you. 
are a major topic in this important compen- Wealsogiveyoutheaddedflexibilityof choosing 
dium. individual reagents or complete packages, and 

Price: $12.95 ($11.95 Members' Price) Casebound that could trim your costs. 
$4.95 ($4.45 Members' Price) Paperbound The adaptation of our reagents to the new 

(Please allow 6 to 6 weeks for delivery) Marseille method is another example of Collab- 
orative Research leadership. Our technical staff 

Order 7"jFjJ. AAAS, DEPT. F -4 is on top of the latest research developments. 
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steam and on-site power generation for 
industry, as soon as 6 months of success- 

* ful operation have been completed. ER- 
DA is considering a larger demonstration 
unit, probably 200 megawatts, for power 
industry use. TVA recently announced 
plans to develop and build a 200-mega- 

? watt unit, with or without ERDA s help. 5 Development of fluidized bed technology 
has also been proceeding rapidly in Eu- 

A A * rope in recent years. A 25-megawatt unit 
*  based on Norwegian designs is now un- 

* der construction in Enkoeping, Sweden, 
to supply hot water for that city's district 
heating system. 

Most likely, both fluidized beds and 
scrubbers will be needed in the 1980's 
and succeeding decades. But beyolld 
their present problems, these tech- 
nologies may face new obstacles: evolv- 
ing environmental standards that would 
require the control of additional pollu- 
tants could alter their relative economic 

- attractiveness, and new information 
- about the atmospheric chemistry and 

health effects of sulfur compounds and 
other pollutants, now poorly under- 

stood, might obviate the need for or con- 

siderably modify the application of these 
mmeeess 30R devices. 

Oxides of nitrogen, for example, are 

not now controlled at all, and their out- 
put is growing exponentially. Were 
standards to be imposed, they could be 

- fl . readily met with fluidized bed boilers 

because of the low temperatures at 
which they operate but would require 
additional scrubbing equipment on con- 
ventional boilers. For sulfur emissions, 
there is now substantial evidence that 
suggests the health hazard is due to sul- 
furic acid and sulfate particulates, not 

the sulfur dioxide that has been the main 
target of the sulfur control effort. But the 
origins of the acid rainfall that occurs in 
the northeastern United States and the 

A compact 25 lbs., the channels simultaneously, DC high sulfate particulate concentrations 

Sangamo/Tandberg TI R 115 input offset controls, voice found in many cities are not agreed on. If 
Series offers top annotation, selective record! they are somehow formed from the sul- 
performance at a lower price, disable switches, flutter fur dioxide released at power plants, still 
With tape speeds of 1 5, 334 compensation, and true tighter sulfur controls might be needed; if on the other hand, they have a differ- 
and 1516 ips or 1 5, 712 and footage counter. The many ent origin altogether, sulfur dioxide con- 
334 ips, the TIR 115 features options include loop adapter, trols might conceivably be relaxed 

4 channels of IRIG FM data tape servo and DC operation. enough that cleaning coal before it is 
on 14in. tape. The new TIR For more information call burned would suffice. The existing infor- 
11 SD features 3 channels of or write: Sangamo Data mation appears to be inadequate to re- 
IRIG FM and 1 channel Recorder Division, P.O. Box solve the issue. 
direct on '4in. tape. Standard 3347, Springfield, III. 6271 4. Despite the uncertainties, both scrub- 
equipment for both includes (217) 544-6411. bers and fluidized bed boilers should ben- 
a CRT monitor which displays efit from additional R & D, and both de- 
the P/P deviation of all 4 data serve to be considered together as the 

most promising candidates for increasing 
SANGAM the contribution of coal to the U.S. ener- 

STON 
SANGAMO DATA RECORDER DIVISION gy supply, at least until synthetic fuels 

673 are more economically viable. 
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