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P1#weuieu97 Technicon Research Grants 

for Biomedical and Industrial Instrumentation 
Technicon Instruments Corporation announces its second annual competition for grants in 
support of research in biomedical and industrial instrumentation. Initiated last year in North 
America, the program is now being expanded to include researchers in Western European 
and Mediterranean nations. 

PURPOSE variety of materials, including agricultural 
To identify and support research on novel con- products, drug preparations, minerals, and 
cepts or technologies in biomedical and in- other industrial products. 
dustrial instrumentation with a view toward Instrumentation for industrial process con- 
commercial application of the results of the trol, for pollution analysis and control, and 
research. novel procedures for the analysis of food 

AWARDS products. 
Meritorious proposals will be considered for 
grants covering direct and indirect costs for INVENTIONS AND PATENTS Ownership of inventions will be determined one year, to a maximum of $100,000 for each by the policies of the institutions. However, 
grant. In most cases grantees will be eligible Technicon will be granted an option to acquire 
for renewal of their grants for a second year, an exclusive license to inventions, the terms of 
and in exceptional circumstances support for a which will be negotiated at the time of the grant 
third year may be considered. award. 

ELIGIBILITY 
Open to faculty members and scientists from EVALUATION Proposals will be reviewed by distinguished colleges, universities, medical centers, and academic scientists outside of Technicon. nonprofit research institutes. Those proposals recommended by these re- 

SCOPE viewers will then be evaluated with respect to 
Basic and applied research proposals will be their importance to the medical and industrial 
considered, including those for a new concept communities served by Technicon. 
or support for development of a process or de- DEADLINE 
vice. Each submission will be judged for scien- Final proposals must be submitted by Decem- 
tific merit as well as for its potential for practical 
utilization. ber 15, 1975. 
The following examples are illustrative, and do FURTHER INFORMATION 

limits of suitable proposals: Interested investigators are advised to obtain not represent the full details, including a short-form "prepro- 

In the biomedical and diagnostic area: posal" application prior to submission. 
New and improved diagnostic procedures of In North America, write Technicon Research 
broad utility adaptable to automation for the Grant Program, do Dr. Morris H. Shamos, 
determination of the chemical constituents of 
body fluids (e.g., blood and urine), for meas- Technicon Instruments Corporation, Tarrytown, 
urement of enzyme activities, for the differen- New York 10591. 
tiation of cells and viruses, and for other In Western Europe and the Mediterranean area, 
common and important medical laboratory write Technicon Research Grants Program, do 
tests. Dr. Harry W. Holy, Technicon International Divi- 
New methods of imaging or diagnosing inter- sion S.A., 12-14 Chemin Rieu, 1208 Geneva, 
nal organs via x-rays, ultrasonics, or other Switzerland. 
non-invasive techniques. 
Instruments for the detection and diagnosis _________ 

of dental pathology. Technicon 

In the industrial area: 
Automated instrumentation and methods for Instruments Corporation, 
the analysis and characterization of a wide Tarrytown, N.Y 10591 
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Pictures 

you see in 
seconds 

can save you 
hours. 

In scientific detection. 
When photography is used for scientific de- 

tection, special lighting and filtration is often re- 
quired. Just coming up with the right combination 
using conventional methods (shooting, develop- 

ing, adjusting light and filters, and reshooting) 
can take hours, even days. 

Fortunately, there's a faster, more economical 
way-by using Polaroid's Type 105 or Type 55 

positive/negative films on standard view cam- 
eras. With Type 105 (3? x 414 inch pack format) 

->s- - and Type 55 (4 x 5 inch sheet format), seconds 
after the picture has been taken you can evaluate 
the results, make adjustments and reshoot. Until 
it's just right. 

And since both films provide a high-resolu- 
tion negative along with the positive print, en- 

t r-- - largements can be made for closer scrutiny, or 
multiple copies for distribution. 

The picture on the left is an ultraviolet reflect- 
ogram that tells the art conservationist that the 

- - ,-eisi's-,., - . Tnwsw  - - , painting in question has badly deteriorated be- 



neath the surface. The deterioration took dec- Polaroid's hand-held CU-5 Close-up Land cam- 
ades. The proof took seconds. era. It requires virtually no experience to operate 

and there's little or no guesswork involved. 
in record keeping. The CU-5 can be used effectively anywhere 

that same-size, 2 1 and 3 1 magnification 
How can a laboratory assure that it has accu- photographs are needed in color or black and 

rate visual records of thousands of experimental white. Everywhere ftom patrol cars to computer 
results? One way is to use a central photo lab readout terminals. Perhaps you have an applica- 

tion we haven't thought of. 

in rapid communication. 
How can you describe the need for more care 

in shipments? The best and by far the fastest way 
is to send a photograph. 

Our SX-70 Land camera makes it very simple. 
Just focus (as close as 10.4 inches without any at- 
tachments), aim and shoot. Minutes later you 

-EetS-4Le know you have a permanent, color record. 
MP-4 MULTIPURPOSE CAMERA 

The SX-70 has become a new kind of tran- 
which is costly, time consuming and sometimes sistorized business machine. Because it's the most 
impossible. compact, versatile, easy-to-use instant-picture 

A better way is to take pictures with a cen- camera made. Chances are it can make some 
trally-located Polaroid MP-4 Multipurpose Land function in your organization function better. 
camera. It can be operated by just about anyone 
with a little training. No darkroom is required. And 
there are 15 different Polaroid self developing 
films (from black and white slides to 4x5 color 
prints) to choose from. Best of all, the pictures are 
available instantly - to clip into a lab notebook, -, 

to be routed, or to be filed. 9. 
The picture above, for example, was one of a '- 'i . A 

series taken on our brilliant new Polacolor 2 film. 
It illustrates the effect of a specific amount of THE 5X70 CAMERA 

ozone on a tobacco cultivar. 
In today's world, time is more valuable than 

in making a diagnosis. ever. So the need for instant photography is 
greater than ever. 

This is Jeffrey's malocclusion. A year from If you have a need for visual records, we can 
now, it will be considerably improved. And pic- probably show you how to get them faster. Write 

to: Industrial Marketing, Dept. A305, Polaroid 
Corporation, Cambridge, Mass. 02139. Or you 
can call us collect: (617) 547-5176. 

Polaroid 
CU-5 CLOSE-UP CAMERA Instant 

tures taken at every stage will tell lust how the Photographic treatment is progressing. 
Many dentists now make such pictures on the Systems 

spot to study, then to show at consultation meet- 
ings and later to file for reference - using "Polaroid'and"Polacolor? SX 7OTM ?1975 PolaroidCorporation 



Speculations and facts on the sources of planets, 

3 rth, and life by Robert lastrow. Philip Morrison, 

I? fig  ril Ponnamperuma, George Weld. 

What is man's deepest mystery? talks, the listener learns hDw far we've 
Perhaps it is his own origin and that of come, what we now understand, and 
his world. How did life begin? Where? where we have to go. 
... How did primitive life evolve into DESIGN IN THE UNIVERSE 
man? ... How did the earth form? ... George Wald, Harvard University 
How was the universe created? . . . What 
of the genesis, life, and death of stars? ORIGINS is an attractive album with 

What do pulsars and quasars signify? four 50-minute cassettes and an 
How were elements created? accompanying booklet. Ideas, facts, and 

speculations are given in layman's TO THE THRESHOLD OF LIFE 
language-just as they were originally Robert Jastrow, NASA Institute for 

Four of the world's leading scientists given in public lectures in Space Studies 
probe these questions in ORIGINS. Washington, D.C. 
They talk of experiments that recreate the This album is ideal for the inquisitive 
conditions for life ... speculations on mind that wants to understand the 
the forces of evolution . . . clues to life nature of stars, the universe, the earth, THE ORIGIN OF LIFE 
origins found in meteorites.., the and life. For the science student, Cyril Ponnamperuma, University of 
underlying order in the chaotic formation ORIGINS shows how scientific method Maryland 
of stars and solar systems . . . the search and tools-those of chemistry, physics, 
for the true age of the earth. astronomy and geology-can be applied 

to this basic mystery. And for everyone, 
ORIGINS is the opportunity to listen INTELLIGENT LIFE BEYOND THE 

The quest to understand our beginnings to scientific work-in-progress. UNIVERSE 
is an eternal one. We've Used our Philip Morrison, Massachusetts Institute 
intuition, our reasoning ability, and the 
steady accumulation of scientific tools Price: $34.95 to AAAS members. of Technology 
to follow that quest. Through these four $39.95 to nonmembers. 

. 

AMERICAN ASSOCIATION for the ADVANCEMENT OF SCIENCE 

A A A S Department 0-2 Avenue, N.W., Washington, D. C. 20005 
1515 Massachusetts 

Please send me _____ albums of ORIGINS at $39.95 each ($34.95 for AAAS members). 
D Check enclosed  Please bill me later 
(Member orders must be accompanied by remittance.) 

Name 

Address 

City State Zip 
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Six reasons Leitz polarizing microscopes 
are now the easiest to use. 

We have gone to special lengths to make image plane for isolation of small partiCles. 
our research polarizing systems as easy as 5. The Controls to focus and center the 
possible for you to employ. Here are six of the Bertrand lens are in easy reach. 
ways we do it: 6. A new set of strain-free plano-achro- 

1. The analyzer rotates 3600 by means of matiC objectives which produce absolutely flat 
a drum with a vernier reading to 1/10? images, is available. The reflected-light pIano- 

2. The compensator slots have been achromats are available with rotatable quartz 
widened to 20mm to permit the use of more (oil) or sapphire (methylene-iodide) plates 
accurate compensators. There are two slots at mounted before the front lens. This dramatically 
900 to each other, eliminating the need to improves contrast of specimen structures. 
reorient the specimen by 900 for compensation. Our completely redesigned line of 

3. The centering pins for the objective face polarizing microscopes ranges from the large 
the microscopist. The objectives point away to research Orthoplan Pol to the student HM Pol. 
give you unobstructed access to the specimen. For details call our answering service 

4. The conoscopic image can be viewed 800-325-6400 (in Mo. 800-342-6600) toll-free 
through the binocular tube, and there is a or write E. Leitz, Inc., 
pinhole diaphragm located in an intermediary Rockleigh, N.J. 07647. 

Circle No. 342 on Readers' Service Cord Where most new developments start. 



The Sauce 

of Life 

Saunders Biology Texts 

For a well-seasoned curriculum 
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Villee & Dethier: BIOLOGICAL PRINCIPLES AND DeWitt: BIOLOGY OF THE CELL: An Evolutionary 
PROCESSES Second Edition Approach 
Now in a revised second edition, this introductory biology text By emphasizing evolutionary patterns rather than the standard 
reveals the basic mechanisms of life and the interrelationships "catalog" approach to cell features, this new text provides a 
of life forms. Designed primarily for full-year courses for science modern understanding of cellular structure and function. It 
majors, the text can be adapted to shorter courses in biology and gives students a well-rounded overview of basic chemistry, 
introductory zoology. The new edition includes: major reor- pH, basic biochemical information, and introductory aspects of 
ganization of material on intermediary metabolism and the cytology and molecular genetics. The author adopts a "narra- 
immune system; up-dated discussions of evolution and cell tive approach" featuring an eclectic account of the evolution of 
membranes; new material on mechanisms of hormone actions; living systems. 
and added information on the cell cycle and eukaryotic protein 
synthesis. The book follows a five-kingdom phylogenetic By William DeWitt, Williams college. About 450 pp.' 200 ill. Ready 
scheme. SI units are used throughout. April 1976. 

By Claude A. Villee, Harvard University; and Vincent G. Dethier, DeWitt & Brown: BIOLOGY OF THE CELL: 
University of Massachusetts. About 925 pp.' 500 ill. (in two colors). Laboratory Explorations 
Ready March 1976. 

Designed to complement the DeWitt text, this innovative lab 
manual follows the book's evolutionary approach and features 
experiments never before adapted for undergraduates. Several 
interesting experiments relating to theories on the chemical 
origin of life are included. Extensively class-tested, experiments 

Harner: STUDY GUIDE TO ACCOMPANY VILLEE can easily be adapted by departments lacking sophisticated 
& DETHIER: BIOLOGICAL PRINCIPLES AND equipment. Valuable instructor's notes fully explain the proce- 
PROCESSES dures used. 
Students using the Villee and Dethier text can make the most of By William DeWitt and Eleanor R. Brown, both of Williams college. 
their biological studies by using this detailed guide. For each About 200 pp.' illustd. (with report sheets). Soft cover. Ready April 
chapter in the text, it provides a preliminary "conceptual brief- 1976. 
ing" and a section-by-section selection of review questions. 
Thought-provoking summary questions and answers to all exer- Norstog & Long: PLANT BIOLOGY 
cises are also included. This compact introductory text stresses the economic and cul- 

tural aspects of plants, within the context of an informative 
By W. Holt Harner, Broward community college. About 200 pp. Soft evolutionary survey of the plant kingdom. Data on the physiol- 
cover. Ready March 1976. ogy and ecological significance of botanical species is inte- 

graTted into chapters on morphology. Botanical jargon and Latin 
terminology are kept to a minimum. Superbly detailed plates by 
Priscilla Fawcett of Fairchild Tropical Gardens are included. A 
Teacher's Guide is available. 

McCormick & Thiruvathukal: ELEMENTS OF By Knut Norstog, Northern Illinois University; and Robert W. Long, 

OCEANOGRAPHY University of South Florida. About 448 pp., 360 ill. Ready January 1976. 

Readable and highly graphic, this survey text for non-science Long & Norstog: PLANT BIOLOGY: A Laboratory 
majors paints a vivid picture of the sea and oceanographic 
phenomena. The authors discuss the physical, chemical and Manual for Elementary Botany 
biological factorsthatcombineto maketheoceanafunctioning Versatility is the hallmark of this lab manual. Experiments in- 
ecological system. coverage includes food webs, marine ecol- volve a number of different organisms and approaches and the 
ogy, human use and abuse of the oceans, and tsunamis. Plate authors outline demonstrations which are instructive, yet easy 
tectonics are central to discussions of ocean geology. An in- to set up and run. Although designed as a lab companion to the 
teresting chapter on "political oceanography" touches on in- authors' text, the manual will complement any standard botany 
ternational, diplomatic and political issues including marine text. Appendices include suggested student research projects, 
resources and navigation. Throughout the book, oceanographic lists of needed materials, and a list of equipment vendors. 
discoveries are presented in historical context. 

By Robert W. Long, University of South Florida; and Knut Norstog, 
By I. Michael McCormick and John V. Thiruvathukal, both of Montclair Northern Illinois University. About 200 pp., i llustd. Soft cover. Ready 
State college. About 350 pp., illustd. Ready March 1976. March 1976. 

VV B. (aunders cc). West Washington Square, Philadelphia, PA 19105 
833 Oxford Street, Toronto, Ontario M8Z 5T9 Prices subject to change. 

- :1 
I lb examine titles on 30.day ] check enclosed (Saunders pays postage) I] send coo. - bill me Science! I C/75 I 

approval, please enter order 
number and (first) author: 

NAME (Please Print) POSITION 

AFFILIATION ADDRE55 

CITY STATE zi PURCHASE ORDER NUMBER 

Educators: to examine titles for adoption consideration, please specify: 

L COURSE ENROLLMENT PRESENT TEXT 
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New Lauda C3T LETTERS tional farms. An equal charge should be made against organic farms because, un- 

Constant Organic Farming Methods less supplemented by off-farm sources 
of phosphorus and potassium, organic 

Tem perature The Science article by Nicholas wade, farm soils will gradually be depleted of 
Circulator "Boost for credit rating of organic farm- these important elements. 

ers" (5 Sept., p. 777), accurately reflects The point made above also applies to 
the content of the report (I) of the Center the CBNS comparison of energy intensive- with dial-in for the Biology of Natural Systems ness. Related to the fertilizer comparison 

L (CBNS) of washington University, St. is the use of rock phosphate (energy temperaiure Louis. - 

However, because of the way the intensiveness of 0.19 million Btu's) on or- 
report is presented, I would expect a high ganic farms versus triplesuperphosphate control. 
proportion of readers to misinterpret it (energy intensiveness, 0.67 million Btu's) 
with respect to the most fundamental on conventional farms. Based upon many 

I points. All of the comparisons between or- years of research, we expect 3 to 4 pounds 
Onmy $375. 

ganic and conventional farms are on a per of phosphorus in untreated rock to be 
acre basis. The only valid comparison is  equivalent to 1 pound in rock that has 
a whole-farm basis, inasmuch as the re- been acidulated to break the apatite bond. 
searchers report that the quality of soil This is a generalized ratio that is adjusted 
and numbers of livestock arc similar. I for soil pH, type of crop, and soil test level. 
note that the organic farms had 14 more The failure to recognize the difference in 
total acres (476 versus 462) but harvested utility of the phosphorus in rock versus 
92 fewer acres of cropland (266 versus triplesuperphosphate unfairly penalizes 
358). Using the report's figures on crop the conventional system. 
production returns [table 9 in (I), . 40], 1 In relation to the additional costs on 
calculate the total for the average organic conventional farms attributed by CBNS 
farm to be $35,644 ($134 per acre x 266 mainly to fertilizers, I think it significant 
acres) compared to $46,256 ($132  358 that the difference would have been much 
acres) for conventional farms. This is less had the comparison been made in any 

- - about 30 percent more for conventional of the previous 20 years. 
farms on 2 percent fewer acres per farm, SAMUEL R. ALDRICH 

which translates into slightly more than 30 Agricultural Experiment Station, 
- percent more food being produced on College ofAgric ulture, 

conventional farms. University of Illinois at 
The CBNS report contains a single sen- Urbana-Champaign, Urbana 61801 

tence (1, p. 50) which recognizes the defi- References 

- ciency, but few persons are likely to catch 
its significance: "But because the crops W. Lockcretz, R. Kiepper, B. commoner. M. Ger- 

tier, S. Fast, D. O'Leary, R. Blohaum, "A Coin- 
produced on both samples of farms are pri- parison of the Production, Economic Returns, and 

Energy Intensiveness of corn Belt Farms That Do manly livestock feeds, not food, a study of and Do Not Use Inorganic Fertilizers and Pesti- 
the total output (crops and livestock) of cides" (Center for the Biology of Natural Systems, 

Washington University, St. Louis, Missouri, 
Your laboratory could be using a both kinds of farms would be needed to de- 1975). 

new Lauda Constant Temperature Cir- termine the actual contribution of each 
culator with dial-in temperature con- kind to total food production." The same 
trol, and for as little as $375. 

That's the price of the new Model concept is recognized indirectly in item 6 
C-3T, with 1,000 watt heater, 8-liters (1, p. 55): "A thorough assessment of how Excess Bladder Cancer in Beauticians? 
per minute pumping capacity, easy- the total level of food production would be 
to-set one-knob thermostatic control, affected if there were an appreciable degree The scientific literature is replete with 
built-in coil for external cooling, all of adoption of organic methods." In- instances of misstatements and over- 
stainless-steel components, reading asmuch as the authors indicate that live- simplifications in secondary sources be- 
thermometer, and 30-100C operating . . 

range (0-100'C using external cool- stock are similar in the two systems, it coming accepted as fact. A recent example 
ing) with ?0.25C control accuracy. seems unlikely that a study of total farm occurs in a review article on "Cancer of 

Need greater control accuracy? production would alter my economic anal- the urinary tract" (1), in which the fol- 
Model C-3B has it (?0.03"C), plus ysis to any great extent. Such might not be lowing statement occurs in the course of 
pre-set temperature selection (250, 370 the case if there were substantial differ- a discussion of bladder cancer: "The 
and 560C) and fine adjustment within 
?1.0 C, all for $495 ences in the amount of "feed purchases or Leeds, New York, and New Orleans series 

For literature on these and other sales to balance crops and livestock" (1, p. all noted an excess of hairdressers and 
Lauda models, write: Lauda Division, 13). No data on this matter are presented. beauticians, who, as indicated by williams 
Brinkmann Instruments, Cantiague The CB'NS report states that most of the (1962), might have had exposure to dye- 
Rd., Westbury, N.Y. 11590. In Canada: additional costs on conventional farms is stuffs" (1, p. 321). 
50 Galaxy Blvd., Rexdale (Toronto), Ont. for fertilizers. A difference in nitrogen re- In fact, this conclusion is hardly sup- 
AOM5iONOF Lauda quirements is the only valid difference be- ported by reference to the three original 

two systems in fertilizer costs. papers. 

N Circulators The authors make a gross error when 1) The Leeds study (2) reports an excess they include an additional charge for in incidence of bladder cancer among 
Circle No. 324 on Readers' Service Card phosphorus and potassium for conven- "male hairdressers" (the English term 
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New Lauda C3T LETTERS tional farms. An equal charge should be made against organic farms because, un- 
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Circulator "Boost for credit rating of organic farm- these important elements. 

ers" (5 Sept., p. 777), accurately reflects The point made above also applies to 
the content of the report (I) of the Center the CBNS comparison of energy intensive- with dial-in for the Biology of Natural Systems ness. Related to the fertilizer comparison 

L (CBNS) of washington University, St. is the use of rock phosphate (energy temperaiure Louis. - 

However, because of the way the intensiveness of 0.19 million Btu's) on or- 
report is presented, I would expect a high ganic farms versus triplesuperphosphate control. 
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and numbers of livestock arc similar. I for soil pH, type of crop, and soil test level. 
note that the organic farms had 14 more The failure to recognize the difference in 
total acres (476 versus 462) but harvested utility of the phosphorus in rock versus 
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"hairdresser" translates to "barber" in the posure to dye in the first 3 occupations" (3, troversy on hair dyes, it has been cited in 

American language) a total of 5 cases p. 1405). The statement implies that male the public press (5, 6) as raising questions 
versus an "expected" value of 1.8. For fe- hairdressers practice hair coloring, which concerning the safety of these dyes. One of 

male hairdressers, the observed number is not common practice in this country. the articles (5) has, in fact, been dignified 
was 0, the expected value, 0.6. 3) The New Orleans study (4) does not by double inclusion in the Congressional 

2) In the New York study (3), the 70 fe- refer to hairdressers or beauticians at all; it Record (7). 
male bladder cancer patients included one speaks only of barbers. It concludes that Two points in conclusion: First, a report 
beautician; there were also four male hair- the comparatively small difference be- (8) on a recent epidemiological study in 
dressers among the 300 men. In their con- tween the number of cancer patients (five) Massachusetts concludes, "Although sug- 

clusions, the authors state "Also under and control patients (two) may have been gested by earlier studies [presumably those 
suspicion are painting, hairdressing, cer- due to chance only. just discussed] no excess risk was found for 
tam textile operations, coal mining, and The misstatement dissected above may ... [female] hairdressers (one observed, 0.9 
perhaps plumbing; there is possible cx- seem trivial. However, in the current con- expected)." Second, even if beauticians 

had been observed to incur excess bladder 
cancer, there would be no justification for 
linking this to exposure to hair dyes. Tests 

- - in which the skin of animals was painted 

THIS NEW ALL STAINLESS, ALL-IN-ONE : throughout their lifetime with dye 
posites (9) and numerous skin painting and 

BENCH TOP FREEZE DRYER DOES ITALL feeding studies in which single ingredients 

The new VirTis 3-liter bench top givesyou all the options. 
Up to 36 port manifold for ampules and flasks. 3-shelf ' - of dyes were tested have shown no such as- 
heated bulk dryer. Clear lucite chamber with internal -' sociation. 
stoppering for serum bottles from 5 to 125m1. Nitrogen JOHN MENKART 

backfill. Even tissue fixation and embedding. - -  Clairol, 2 Blachley Road, 
It comes complete with direct reading Thermocouple ' - -;  Stamford, Connecticut 06902 

Vacuum Gauge, wide range Temperature Indicator - and " References 

an extra thermocouple for product temperature readout. 
The stainless steel condenser pulls down to -500C in just - , I. 0. B. Clayton and E. H. Cooper, Adv. CancerRes. 

minutes - and you can observe ice build-up through the - 2. H. M. Anthony and G. M. Thomas, .1. Nod. Can- 

clear lucite trap top. A built in shell freezer rounds out - L. Wynder, J. Onderdonk, N. Mantel, Cancer 

the system and gives you everything you need: 6, i388 (1963). 
- J. Durham, A. S. Rabson, H. L. Steward, A. S. 
rank, J. L. Young, J. Nait. Cancer Inst. 4i, 683 

Brady, New York Times, 18 March i975, p. 26. a complete all around - .1968). 
6 P. Toynhee, Observer (London), 29 June 1975, 

- - pi; Washington Post, 6 July 1975, p. E-l 1. 
7. T. Eagleton, Congr. Rec., i9 March i975, p. 

-' - 8. S.4462; L. K. Sullivan, ibid., p. E.1247. 
P. Cole, R. Hoover, G. H. Eriedell, Cancer 29, 

- - 9. H. J. Kinkel and S. Holzmann, Food Cosmetic 
Toxicol. 11, 641 (1973); C. M. Burnett, B. Lan- 

- - man, R. Gioveechini, G. Woleott, R. Scala, M. 
Keplinger, ibid. 13, 353 (1975). 

Succulent Stalks 
- o, that's what does it! Robert H. white 

["Occurrence of S-methyl thioesters in 
urines of humans after they have eaten as- 

-' - -, paragus" (5 Sept., p. 810)] should now 
guide his research to a really meaningful 
conclusion by attempting to establish a 
correlation between asparagus quality and 
urine odor specificity, something many an 
asparagus devotee can do without the ben- 
efit of laboratory facilities. (One friend 
goes so far as to insist that the effect is 
modulated by the vintage of the compan- 
ion wine.) 

I, for one, choose to remain uncon- 

vinced. The uniqueness of the succulent 
stalks must be due to a certain wonderful 
and mysterious magic, not to some sub- 
stance with a name I can't pronounce. 

G. N. TSANDOULAS 
THE VIRTIS COMPANY RO. BOX V284 GARDINER, N.Y. 12525 Lincoln Laboratory, Massachusetts 

Circle No. 341 an Readers Service Card Institute of Technology, Lexington 02173 
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For best results with 2483 Film, contrast control and color filtra- 

- ' ' '' ' uniform illumination of the field tion. Or it may simply reflect the 
 is essential, and bracketing 

WAVELENGTH IN NANOMETERS exposures is recoin- - - economics of reproduction in 

A comparsson of film sensitivities with mended. journals and monographs. 
the spectral transmittance of H & E stain  \ In such cases, the film of choice may well be KODAK Vertical lines are peak wavelength sensi tivities of KODACHROME II Professional  \ Photomicrography Mono- 
Film (Type A [solid lmesII) and KODAK  chrome Film 50-4 10. To find 
Photomicrography color Film 2483 
(dashed lines) The spectral o6ctV , out more, use the coupon. 
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anybody's bottle 
whatev.erihe 
size, whatever . . . 

Laborato.ries us.many.differen 

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

- Instead of transferring reagents 
just mount a Dispensette on the 

Dispensettesare designedto fit virtually 
any bottle, can or container with standard- 
size screw neck, and many non-standard 

dispenses exact quantities --- - I 

wrIte Brinkmann Instruments, - 

.  - Cantiague Road, Westbury, N Y.I 0. 
i-i ii  In Canada 50 Galaxy Boulevard, Rexdale ' 

(Toronto), Ontario ':c.i - - - 

Brinkmann 
Avaifabl from: Ace Scientific / Curtin Matheson Scientific 

.. DispensetW.. 
Fisher Scientific / Praiser Scientific / Sargent-Welch Scientific 
Scientific Products / SGA Scientific / Arthur H. Thomas Co. 
vwn Scientific. 
Oispensette? is a registered trademark 
of ft Brand Co., wertheim, w. Germany. 

Circle No 325 on Readers' Service Card 



10 October 1975, Volume 190, Number 4210 SOlE NJE 

AMERICAN ASSOCIATION FOR Grade Inflation 
THE ADVANCEMENT OF SCIENCE 

College transcripts are becoming so crowded with A's and B's that chapters 
Science serves its readers as a forum for the presentation of Phi Beta Kappa are reported to be raising the minimum grade average re- 

and discussion of important issues related to the advance 
ment of science, including the presentation of minority or quired, to safeguard the honor society's traditional exclusivity. A case study of 
conflieting points of view, rather than by publishing only grades in one community college found that the proportion of the school's stu- 
material on whieb a consensus has been reached. Accord 
ingly, all articles published in Science--including editori- dents receiving an A in the first semester rose from 9.7 percent in 1963-1964 to 
ala, news and comment, and book reviews - are signed and 12 percent in 1968-1969 and 21 percent in 1971-1972. A 1974 study of recent 
reflect the individual views of the authors and not official grading procedures in 544 colleges across the country found that a student re- 
points of view adopted by the AAAS or the institutions 
with which the authors are affiliated. ceiving a poor grade can often take the course over. This held for any grade in 

Editorial Board 303 colleges, for D or F in 442, and for F alone in 295 out of the 544 schools. In 
1975 325 of the institutions studied, when a course was repeated, only the last grade 

H. S. GuTowsKY DoNALo LINOSLEY was taken into account in computing the grade point average. 
N. BRUCE HANNAY RuTH PATRICK 
DONALD KENNEDY RAYMONI) H. THOMPSON Grade inflation makes no sense in terms of either of the two prevalent posi- 
DANIEL. F. KOSHLAND, JR. tions toward grades, the progressive or the traditional. According to the pro- 

1976 gressive view, grades are at best unnecessary, at worst harmful. Students should 
ALERED F. tIRowN FRANK PRESS 
JAMES F. CROW FRANK W. PUTNAM study because of their interest in the subject, its value for their future career, or 
HANS LANDSBERO MAxINv SINGER not study at all. Progressives argue that under the grading system students are 
EDWARD Nv ARTHUR M. SQUIRES treated like Pavlovian dogs in need of frequent "reinforcement." Feedback, 

Editorial Staff not reinforcement, is what the student needs. Teachers should write a detailed, 
Editor 

PHIitp H. ABElSON thoughtful commentary on each paper or exam. The teacher's response to the 
student's work should be part of an ongoing educational process, not merely "a 

Publisher Business Manager 
WILLIAM D. CAREY HANS NUSSBAUM good grade on the final." In short, grading is degrading. 

Managing Editor: ROBERT V. ORMES The traditional viewpoint is that to expect learning to be its own reward is to 
Assistant Editors: ELLEN F. MURPIIY, JoriN F. RINGIE expect too much. While a student who loves a subject is likely to continue to 
Assistant to the Editors: PATRICIA Rowv love it and perform accordingly whether his work is assessed by a grade or 
News and Comment: JOHN WALSH, Editor; PlittIp M through a written progress report, other students, to whom the subject matter is 

BOEEEY, LUTHER J. CARTER, BARBARA J. CULIITON like a medicine that must be gotten down, or is a necessary step in a career lad- 
CONSTANCE HOIDEN, DEBORAFI SHAi'LEY, NICHoLAs der, need something extrinsic to encourage good performance. This is not just a 
WADE. Editorial Assistant, THOMAS J. Stoit R 

concession to human nature; it is seen as valuable training in "life." A student 
Research News: ALIIN L. HAMMoND, WIllIAM D 

METz, THOMAS H. MAUGiI II, JEAN L. MARX, ARHIUR L. who learns to work hard for a good grade is thought to gain a self-discipline that 
ROBINSON, GINA BARI KOIATA, FANNIE GROOM will later help him adjust to other tasks in the real world which he will dislike 

Book Reviews: KAThERINE LIvINGSToN, LYNN MAN- but must perform. A student who cannot learn to live with competition over 
EIEID, JANET KEGO grades, however he ranks, will find the much harsher competitiveness of adult 

Corer Editor: GRAYCE FINGrR life even more difficult to take. Finally, so long as selecting some people and re- 
Editorial Assistants: JohN BAKER, ISABIlt A BOUIISIN, icetino others is inherent in fields of it seems to base 

MARGARET IIURESCH, EIEANORE BUTZ, MARY DOREMAN many activity, preferable 
SYLVIA EBERHART, JUmTII GIvEreER, CAD ILIN GORDON, the sorting process on an explicit criterion rather than a subjective one. Grades 
CoRRINt HARRIS, NANCY HARrNAGEI, OlIVER HEAT- 
WOLE, CHRISTINE KARLIK, MARGARET LLOYD, JEAN are less subject to favoritism and paternalism than personal evaluations. 
RocKwooo, LEAH RYAN, Lots SCHMITT, RICHARD Whichever philosophy one subscribes to, neither provides a rationale for the 
SEMIKLosE, YA Li SWIGART, ElEANOR WARNER kind of wishy-washy grading now on the increase. It has all the disadvantages of 

Guide to Scientific Instruments: Rw-IIARD SOMMER a grade hierarchy with few of its benefits. It does rank and label people, but does 
Membership Recruitment: GwENooI.YN HuooLv: Sub- not give them clear performance cues. While theoretically a B- can be as clear a 

scription Records and Member Records: ANN RAGIAND 

Advertising Staff signal as an F or a D, and a B? could eventually take on the meaning of a C, the 
Director Production Manager various letters have just enough cultural and emotional resonance for student 
EARL. J. SCIIERAuo MARGARET STERLING after student to be miscued when A's and B's are appearing on nearly every pa- 

Advertising Sales Manager: RICLIARI) L. ChAR  per. And with the narrowing of the grade range from A to B, the fact that some 
Sales: Nvw YORK, N.Y. 10036: Herbert L. iJurkiund, 11 professors play the full field while others restrict themselves to the limited range 
W. 42St. (212-PE-6-1858); ScoTcH PlAINS, N.J. 07076: C. heightens the arbitrariness of grading and the difficulties of grade average com- 
Richard Callis, 12 Unami Lane (201-889-4873); CIiICAuo, 
ILl.. 60611: Jack Ryan, Room 2107,919 N. Michigan Ave. parisons. 
(312-DE-7-4973); BEVERlY HIllS, CALIF. 90211: Winn What is needed is open discussion leading to departmental or faculty-wide 
Nance, 11 N. La Clenega Blvd. (213-657-2772); DORSFT, resolutions endorsing either a relatively standardized system of meaningful 
VT. 05251: Fred W. Dieffenbach, Kent Hill Rd. (802-867- grades or the abolition of all grades--eliminating grade inflation one way or the 
5581) 
EDITORIAL CORRESPONDENCE: 1515 Massachu- other. At the least, each department should compile and circulate statistics that 
sells Ave., NW, Washington, D.C. 20005. Phones: (Area would indicate which professors are contributing most to skewing the grading 
code 202) Central Office: 467-4350; Book Reviews: 467- 
4367: Business Office: 467-4411; Circulation: 467-4417: curve upward (for example, that Professor X's grades arc two sigmas higher 
Guide to Scientific instruments: 467-4480; News and Coin- than the department profile). Such publicizing of grade inflation may help to 
ment: 467-4430; Reprints and Permissions: 467-4483; Re- curb it. Meanwhile, neither students who have really earned their high grade av- 
search News: 467-432l; Reviewing: 467-4443. Cable: Ad- 
vancesci. Washington. Copies of 'instructions for erages nor those who have just had "sympathetic" teachers know what they 
Contributors" can be obtained from the editorial office, got. --AMITAI ETzIoNI, Department of Sociology, Columbia University, and 
See also page xi, Science, 26 September, 1975. ADVER Director, Center for Policy Research, Inc., 475 Riverside Drive, New York 
TISING CORRESPONDENCE: Room 1740, 11 W. 42 
St., New York, N.Y. 10036. Phone: 212-PE-6-1858. 10027 
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Programmability for $7995 
The new Sinclair Scientific Programmable. 

Sinclair's new 5ctentific Programmable ts no ordinary 
calculator. It has only 19 keys-and a very low price-but its 
problemsolving capability far exceeds that of any ordinary 
scientific calculator. 5inclair's big plus is programmability- 
the ability to remember a calculation sequence of up to 24 
steps entered directly from the keyboard. Once stored in the 
program memory, a calculation sequence can be recalled at 
the touch of a single key, and applied to new numbers to 
produce new results. So if you carry out repetitive calculations, 
the 5cientific Programmable will save you key strokes and 
lots of time. It will also save you from errors, since the 
calculation sequence will be recalled exactly as you entered it, 
over and over again. 

Programming Entering a calculation sequence into the pro- 
gram memory couldn't be easier. Press the B E key to tell the 
calculator to remember a sequence. Then key in the calcula- 
tion almost exactly as you normally would. use VAR at the 
points where you'll want the program to stop, so that you can 
enter new numbers or display partial results. During entry, the 
number of steps is displayed, so you won't exceed the program 
memory's capacity. When you've finished, press BEagain to 
tell the calculator that the sequence is complete. The program 
is now available until you overwrite it with another program or 
until you switch the calculator of f. Just enter new numbers, 
press ExEc, and get new results. Of course, the Scientific 
Programmable can be used as an ordinary scientific calculator. 
Even half.wy through the execution of a program, you can 
stop, carry out a calculation from the keyboard, then press 
EXEC to continue execution of the program when you're ready. 

Sinclair Program Library You don't have to be a programmer to 
use the 5cientific Programmable's full problem-solving capa. 
bility. Each calculator comes with a fully documented library 
of hundreds of programs to solve standard problems, and 
complete tnstructtons on how to use them. 

Applications The Scientific Programmable has many applica- 
tions in areas of computation other than repetitive calcula- - 

tions. It can be used for the analysis of experimental data, the 
evaluation of integer functions, and with a variety of methods 
for the iterative solution of equations. They are dealt with in 
detail in the instruction book and Program Library. And, 
although the Scientific Programmable is no toy, it does play 
games-and wins I 

Display 5 digit mantissa, 2 digit exponent. Number entry is 
floating decimal point and/or scientific notation; results in 
scientific notation. 

Logic Reverse Polish Notation. 

Functions Sine, cosine, arctangent (radians), log, alog (base 

10), square root, reciprocal, change sign, clear/clear entry. THE LOGICAL CHOICE. 
Memory Store, recall, exchange. Sinclee ParSorses Inc 375 Park Avenue, New York NY 100221212)688-6623 

The Scientific Programmable is small enough to hold in your I Please send me Scientitic Programmable(s) at $79.95 each 
hand and big enough to use on your desk. It measures 6" x I (NY residents add sales tax). 
2-7/8" x 1-1/4", has non-slip rubber feet and a big green display. Enclosed is my check tor  Please charge my credit card account I 
It usesasmall, inexpensive 9v battery orthe Sinclair AC Creditcard ____________Account 4 Expire 
adapter. I 

$79.95 includes battery, AC adapter, carrying case, instruction I Name_________________________________________________ 

book and the 5inclair Program Library. __________________________________________________ Signature 

10 Day Trial Offer If the Scientific Programmable doesn't meet I 
your requirements return it to us within 10 days for a prompt Address____________________________________________ 

refund. I 

Warranty The Scientific Programmable is backed by Sinclair's I Mail to: Sinclair nadionics Inc., 3715 Park Avenue, New York, NY 10022 

full one-year parts and labor warranty. OrcaIl: (212) 688-6623 
-----? - I 
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IBM announces 

the new 
5100 Portable 
Computer 

A compact problem-solving aid for engineers, 
statisticians, scientists and financial and business analysts. 

Now you can have a computer right on your In addition, the 5100 features a self-study train- 
desk. Exactly where you need it. When you need it. ing package that makes it easy to learn and easy 

The new IBM 5100 Portable Computer incor- to use withouttaking any classes or relying on spe- 
porates the latest in semi-conductor technology. cially trained experts. 
It features a typewriter-like keyboard and numeric If you'd like to find out more about IBM'S new 
key-pad for simplified data entry, a 1024 character 5100 Portable Computer and arrange for a demon- 
display screen, an integrated magnetic tape drive, stration right at your desk, call your IBM General 
and 16K characters of memory. Systems Division office or fill out this coupon. 

Options available with the 5100 include a bi- 
directional 80-characters per second printer, I 

second magnetic tape drive, and additional mem- IBM General Systems Division - P0 Box 2068, Atlanta, Georgia 30301 
ory up to a maximum of 64K characters. Also avail- LII would like more information about IBM's new 5100 

able is a communications feature which allows the I Dl would like a demonstration of lBM new 5100. 
5100 to be used as a terminal. I Mymajorareactinterestis: LI Engineering/Scientific LI Statistical Analysis 

The IBM 5100 comes with either APL or BASIC LI Business/Financial Analysis 

language or both. j Name I 
Over 100 often-used analytical routines in math- I Title______________________________________ I 

ematical, statistical and financial calculations are I ______________________________ 
available for such functions as forecasting, model- Company 

ing, matrix arithmetic, engineering and design cal- I Address______________________________________ 

culations, regression and Qorrelation analysis, I City State Zip_____ I I ________________ I 
return on investment and cash flow analysis. Phone 
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NEW Pharmacia 
Peristaltic 

A compact pump electronically 
controlled for constant 

liquid flows in 
chromatography 

and gradient 

formation 

Steroid Hormone 
* obtain three different flow rates at the same time through Paks & Antisera 

the three individually tensioned pumping channels 
* change tubes in seconds with the snap-in cassette 
* forget about pulsation thanks to the large driven rollers for RIA 
* rely on a constant motor speed, electronically compensated Aldosterone Estrogens (E1/E2) 

for load and temperature 
* use any flow rate between 0.6 and 400 mI/h per channel with cot-tisol Estradiol 

the same gear box Deoxycorticosterone Progesterone 

* reverse the flow instantly 
* push for maximum flow and clear pump lines rapidly Testosterone 

Complete information in our RIA technical binder- 
For tree descriptive literature, write or ca/I: yours for the asking. 

Pharmacia Fine chemicals Inc. IJJ New England Nuclear 
800 centennial Avenue r'iiarmaCla  549AIbsn Sireel, Boston, MassachuseBs 02118 
Piscataway, New Jersey 08854 Fine chemicals Customer aervice 617-462-9S9S 
Phone (201) 469-1222 _____________________________________________________________________ NEN Canada Ltd Dorval, Ouebec. NEN Chemicals GmbH, Oreieichenhain, w. Germany. 
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depth-of-field requirements of live-culture 
investigation in mind. Focusing is accurate 
and backlash-free, with tension instantly ad- 
justable. 

The Olympus CK was designed for cam- 
fortable, fatigue-free use. Its large, un- 
obstructed stage and all controls are low down 
in tbe "ready region" to make it easy to 
operate. 

We inclined its high-eyepoint, wide-field 
eyepieces and raised them well above the Photomicrograph of an L 292 Fibroblast 

taken with the Hoffman Modulation Con- working surface for maximum comfort. 
trast System; Aebromat lOX Objective. Accessories adapt the CK for phase con- 
Photomicrograph Courtesy:Dr.M.Padnos ast or polarizing microscopy. For photo- micrography, the binocular tube may be re- 

Here it is, the basic tool for live-culture placed with a trinocular tube, which will ac- 
investigators. The Olympus CK. We de- cept most 35mm, Polaroid or sheet-film au- 
signed and priced it for Tissue Culture Obser- tomatic ormanual photomicrographic bodies. 
Yahoo. Nothing less. A transformer in the CK's base powers its 

It contains all your basle needs, without variable low-voltage, high-intensity light 
rarely-used or superfluous features found in source. The lamphouse incorporates a built-in ' 'ti)if  .,-,.. 
some competitive microseopes. condenser with iris diaphragm and filter 

A basic tool should work easily, precisely holder. The light support may be moved to 
and comfortably. That's the CK precision. It accommodate any type of culture vessel. 
starts with its Olympus Aebromat 4x, lOx and If you want to know more about the CK, 
C2Ox objectives. Also available is the LWD- just ask us. We'll be glad to tell you. Afterall, 
40x (long working distance). All objectives it's basic to us. 
are corrected for viewing through Petri dishes Write: Olympus Corporation of America,  
or culture bottles and are noted for their high 2 Nevada Dr., New Hyde Park, N.Y. 11040. 
image contrast, field flatness and superb cor- In Canada: W. Carson Co. Ltd., 31 Scarsdale 
reetion. We selected these objectives with the Road, Don Mills, Ontario. 

THE OLYMPUS CR: 

TI-lIE BASIC TOOL. 
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Fluorescent 1 ,N6 ethenoderivatives* 

Where: c represents [1,N6-etheno-] 

C Adenosine 

C Adenosine 5'-phosphate C AMP Structure Diagram 

C Adenosine 5'-diphosphate 07 

C Adenosine 5'-triphosphate r :i 
C 2'-Deoxyadenosine 5'-triphosphate \N N 

C Adenosine 3',5', cyclic phosphate (C CAMP) 

C Coenzyme A p I 
C Acetyl Coenzyme A 

OH OH 

C Nicotinamide-Adenine Dinucleotide (NAD) 

HeIlma-the largest assortment of highest *The synthesis, properties and applications of these de- 
precision glass and quartz cells 
Standard Flow-through Constant temperature rivatives have been described in a series of articles by 
Anaerobic Special Designs Dr. Nelson J. Leonard and associates at the University 
Also available-ULTRAVIOLET LIGHT SOURCES of Illinois, Urbana (eg. see: Biochemistry 11, 3499 
Deuterium Lamps Mercury Vapor Lamps (1972). Write or call for full details: 
Hollow Cathode Lamps Power Supplies (414) 271-0667, Telex 26681 

Write for literature 
Box 544 

LLM Phone (212) 544*9534 
LS, I N C. Jamaica,NewYorkll424 Borough Hall Station 
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SB&F 

-AAAS Science Books & Films- 

a single selection tool of science trade and 
...the name to remember for versatile Biological Incubators text books and 16mm films for all levels 

The newly expanded version of the well-known AAAS Sci- 
ence Books is published quarterly. SB&F is a quick, 
reliable guide to the latest science books-over 1000 a 

- year-and, now, science films-over 200 a year. Films 
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controls the mechanical operation. Holo- 
grams are obtained with a pulsed ruby la- 
ser. A pulse of 30 nanoseconds will stop the 
motion of particles traveling at up to 100 
meters per second. Thus, aerosols may be 
studied without alteration or disturbance. 

Microprocessor for Spectrometry ano groups on the pendant groups of the Image Analysing Computers. Circle 740. 
stationary phase. The functional groups 

The CRT-l000 is a computer-based are permanently bonded with Si-O-Si 
data acquisition, control, and readout sys- bonds to microparticulate silica gel adsor- Literature 
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calculate percent concentration, average Whatman. Circle 738. Specpure Spectrographically Standard- 
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point standardization, and other basic re- changes. It is programmable for slow de- Scanning Electron Microscopy is the 
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741. drag from gears, belts, and motor brushes. Cambridge Instrument. Circle 749. 
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Baker Instruments. Circle 737. percent less heated or cooled room air. Circle 751. 

Fumes do not pass through the blower or TM 500 Modular Test and Measure- 
the motor. The washdown system cleans ment Instruments includes counters, digi- 

Column Packing Material the ducts and interior at the turn of a valve. tal multimeters, signal sources, power sup- 
Supplementary air is introduced around plies, signal processors, and oscilloscopes. 

Partisil-lO PAC is a microparticulate the outside perimeter of the hood at a low Tektronix. Circle 720. 
polar-bonded phase for high performance velocity. Lab Fabricators. Circle 743. Microcomputer Assembly Language 
liquid chromatography. It features free- Reference Cards are 6-page, pocket-sized 
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to new mobile phase concentrations or 734. 
compositions. Chromatographic quality This device measures the red fluores- Short Form Catalog lists recorders, data 
results in part from the structure of the cy- cence of zinc protoporphyrin, a substance printers, tape transports, data terminals, 
_______________________________________ in the blood that increases in proportion to and other peripherals. MEE. Circle 735. 

biological damage done by lead in the Oil-Free, Clean, Dry Compressed Air 
Newly offered inssrumensation, apparatus, and labo- 

ratory materials of interest to researchers in all disci- body. A drop of blood is placed on a slide discusses causes of trace accumulation and 
plines in academic, industrial, and government organi- which is inserted in the fluorimeter. The reviews equipment options. Hankison. 
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ucla and materials. Endorsement by Science or AAAS tensity of the red fluorescence emitted is The Source for Synthetic Peptides de- 
is not implied. Additional information may be ob- 
tained from the manufacturers or suppliers named by representative of the extent of damage scribes a facility for this product line. 
circling the appropriate number on the Readers' 5cr- done by lead. Environmental Science As- Beckman Instruments. Bioproducts Group. 
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A verbal 

volume2 montage Volume 

H of the state zVi 
1. Discovering Mars iif NIA NRA 1 Eluding the Energy Trap 
2. Evolution and the Descent of U EEE 2 The Earth's Fire 
3. Advances in the Behavioral *fl Human Values 

Man * the 3 Science, Development, and 
Sciences IEU 1 4 TechnologicalShock 

4. what is Needed for Peace? mEn 5 Population Policy and Human 
5. Health care and Delivery "Science is a constantly changing Development 

6. Advances in the Physical series of approximations," a scien- 6. Earthquakes: Managua and 

and Life Sciences tist-philosopher pointed out. Beyond 

7. Advances in the Ocean Sciences Thus, each of the 36 interviews 7. Volcanoes 

8. Public understanding of Science between scientists and journalists is 8. Hurricanes 

9. Technology Today a snapshot of a particular science at 9. Malnutrition: A Medical and 

1 0. The Finite Earth a particular time. But, summed up, Economic View 
11. Advances in Astronomy these interviews offer a verbal 1 0. The Green Revolution: An 
1 2. Noise and Music montage of the state of science in Assessment 

the early seventies: progress in 11 - Legend and Science in the Early 
genetics, the difficulties of finding Americas 
technological answers to natural 1 2. The Science of Violence 

disasters such as earthquakes, vol- Each of the three Speaking of Science 

canoes, and hurricanes; the pulsat- volumes includes six one hour audio- 
ing need to explore the worlds cassettes, packaged in an attractive 

a/bum and accompanied by a book/et beyond-Mars, cosmic puzzles such with background on each conversat/on. 

Volume as pulsars, the oceans. we continue Cost of a// three volumes, with slipcase, 
to probe ourselves-the basis of is $84.95 to AAAS members; $99.95 

- . to nonmembers. Volume l,1972,Vo/ume II, 

our violent behavior, our evolution, 1973, and Volume III, 1973 are available 
the nurturing of our young - . . separately at $3495 each to AAAS 

Each of these interviews-like members, and $39.95 to nonmembers. 
(Both prices p/us $1.50 postage and 

fragments of a jigsaw puzzle-tells handling.) 
little Assembled, theygiveapano- r-- 1 

Please send me ______ 3 set albums 

1. The Dilemma of Prisons rama of science that is revealing of I with slipcase of Speaking of Sc/ence 
its depth its breadth, and its I at $99.95 each. $84.95 for AAAS 

2. Science and Sociology of dynamic state. members. (Both plus $1 .50 postage 

Weather Modification - --, -- - - , - - - .i - I and handling.) 

3. New Dimensions in Human.-- . --- - - . , , Please send me _____ albums of 
Genetics ; 'SGI Speaking of Sc/ence Volume _____ 

4. Children and Environment A R P - - .. at $39.95 each; $34.95 to AAAS 

New View - - -- I members. (Both plus $1 .50 postage 
and handling.) 

5. Energy Rationing - __checkenclosed pleasebillme 

6. Forest Ecology and Management , 

7. Environment and Cancer ____________________________ 
8. Patterns of Discovery I name (please print) 

9, The Limits of Growth: A Debate __________________________ 
1 0. Tragedy of the Commons address 

Revisited _____________________________ 

11. understanding Perception ,.,...,.,... .., - - - - I Oity,state&ZiQ 

1 2. Exploring the Universe I American Association 

For the Advancement 
of Science 

I 
1 l5l5MassachusettsAve., NW. 

I Washington, DC. 20005 

176 SCILNCE, VOL. 190 



BOOKS RECEIVED 

(Continuedfrom page 142) 

Biological Transport. Halvor N. Christensen o u r 
with contributions by Dale L. Oxender and 
Gunnar Ronquist. Benjamin, Reading, Mass., 

ed. 2, 1975. xxii, 514 pp., illus. $19.50. U ssu e 
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Communities and Alternatives. An Explora- I - 
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The Conservation Alternative. Raymond F. Van Tassel, Ed. Lexington Books (Heath), Lex- 
Dasmann. Wiley, New York, 1975. xii, 164 pp., ington, Mass., 1975. viii, 328 pp., illus. $21. Biology 
illus. Paper, $5.95. Enzyme Kinetics. Behavior and Analysis of A Human Approach 

Cooling Tower Environment-1974. Proceed- Rapid Equilibrium and Steady-State Enzyme IRWIN W. SHERMAN, University of 
ings of a symposium, College Park, Md., Mar. Systems. Irwin H. Segel. Wiley-lnterscience, California, Riverside, and VILlA G. 
1974. U.S. Energy Research and Development New York, 1975. xxii, 958 pp., illus. $27.50. SHERMAN. For students ,ho are not 
Administration, Oak Ridge, Tenn., 1975 (avail- Equality and Efficiency. The Big Tradeoff. Ar- majoring in the biological sciences, 
able as CONF-740302 from National Technical thur M. Okun. Brookings Institution, Washing- this text illustrates basic biological 
Information Service, Springfield, Va.). x, 638 ton, D.C., 1975. xii, 124 pp. Cloth, $6.95; paper, concepts by reference to areas of 
pp., illus. Paper, $13.60. ERDA Symposium Sc- $2.95. The Godkin Lectures on the Essentials of immediate human concern, such as 
ries. Free Government and the Duties of the Citizen. genetic engineering, abortion, cancer, 

Design of Digital Computers. An In- Equilibrium and Nonequilibrium Statistical pollution, organ transplantation, 
troduction. Hans W. Gschwind and Edward J. Mechanics. Radu Balescu. Wiley-Interscience, immunity and global hunger. A 
McCluskey. Springer-Verlag, New York, ed. 2, New York, 1975. xvi, 742 pp., illus. $29.95. complimentary Teacher's Manual ac- 
1975. x, 548 pp., illus. $19.50. Texts and Mono- Ergebnisse der Angiologie. Norbert KlOken, companies the text. "This is the 

finest introductory human biology 
graphs in Computer Science. Ed. Band 8. Papers from a congress, Marburg, text I have seen in a number of years. 

The Design of Electrical Services for Build- Germany, Oct. 1973. H. C. Friederich and H. The blend of typical factual material 
ings. F. Purges. Spon, London, 1975 (U.S. dis- Hamelmann, Eds. Schattauer, Stuttgart, 1974. with the text, which is of everyday 
tributor, Halsted [Wiley], New York). x, 264 viii, 176 pp., illus. Paper, DM 36. concern to many students, is ex- 
pp.' illus. $18.75. Essentials of Cell Biology. Robert D. Dyson. cellent."-Thomas W. Lee, Central 

Detente. Promises and Pitfalls. Gerald L. Allyn and Bacon, Boston, 1975. xii, 468 nj., Connecticut State College. 
Steibel. Published for National Strategy Infor- illus. $14.50. "Beautiful text, carefully written. 
mation Center by Crane, Russak, New York, Exercises in Physical Geology. W. K. Ham- Deals with pertinent problems in a 
1975. xiv, 90 pp. Cloth, $4.95; paper, $2.95. hIm and J. D. Howard. Burgess, Minneapolis, sensible way."-R. Mixter, Wheaton College 
Strategy Paper No. 25. Minn., ed. 4, 1975. vi, 234 pp., illus. Paper, 1975 576 pp. 415 illus. $13.95 

Determinants and Origins of Aggressive Be- $6.95. 
havior. Papers from a conference, Monte Carlo, A Field Guide to Birds' Nests. Hal H. Harri- The Life of Mammals 
Monaco, July 1973. Jan de Wit and Willard W. son. Photographs by the author. Drawings by Their Anatomy and Physiology 
Hartup, Eds. Mouton, The Hague, 1974. Dfl. 84. Ned Smith and Mada Harrison. Houghton Mif- 
New Babylon Studies in the Social Sciences, 22. fin, Boston, 1975. xxx, 258 pp. $8.95. The Peter- Second Edition 

Developments with Thermosetting Plastics. son Field Guide Series, 21. J Z. YOUNG, with the assistance of 
Proceedings of a symposium, London. A. Whe- Fluid Power. Theory and Applications. James M. J. HOBBS, both of University 
lan and J. A. Brydson, Ed. Halsted (Wiley), A. Sullivan. Reston (Prentice-Hall), Reston, College, London. Written to provide 
New York, 1975. x, 198 pp., illus. $22.50. Va., 1975. xx, 460 pp., illus. $18.95. an approach to biology for liberal 

Digital Signal Processing. William D. Forests for Whom and for What? Marion arts and medical students, this 
Stanley. Reston (Prentice-Hall), Reston, Va., Clawson. Published for Resources for the Eu- book presents a comprehensive 
1975. xii, 324 pp., illus. $15.95. ture by Johns Hopkins University Press, Balti- treatment of the whole life of the 

Diseases of Cocoa. C. A. Thorold. Clarendon more, 1975. xiv, 176 pp. Cloth, $11.95; paper, mammal, with an extensive account 
(Oxford University Press), New York, 1975. xii, $3.65. of its development. It includes de- 
424 pp., illus. $35.25. From Village to Suburb. Order and Change in tailed sections on gross anatomy that also make it a valuable guide 

The Divided Academy. Professors and Poli- Greater Beirut. Fuad I. Khuri. University of for dissection. This new edition has 
tics. Everett CarIl Ladd, Jr., and Seymour Mar- Chicago Press, Chicago, 1975. xiv, 272 pp., illus. been thoroughly revised and new 
tin Lipset. McGraw-Hill, New York, 1975. xviii, $19.50. illustrations have been added. 
418 pp. $17.50. Sponsored by the Carnegie Fuels, Minerals and Human Survival. An In- 1975 528 pp. 431 illus. $22.50 
Commission on Higher Education. quiry Concerning the Future of Our Industrial 

Dynamic Nuclear Magnetic Resonance Spec- Society. Charles B. Reed. Ann Arbor Science, Chemistry Decoded 
troscopy. Lloyd M. Jackman and F. A. Cotton, Ann Arbor, Mich., 1975. viii, 200 m.' illus. LEONARD W. FINE, Housatonic 
Eds. Academic Press, New York, 1975. xvi, 660 $12.50. Community College. This innovative 
pp., illus. $48. Fundamental Structure. Nature's Archi- text for liberal arts students shows 

Ecological Strategies of Xylem Evolution. tecture. David L. Drabkin. University of Penn- the development of scientific ideas 
Sherwin Carlquist. University of California sylvania Press, Philadelphia, 1975. xii, 30 PP. + and the relationship between 
Press, Berkeley, 1975. xii, 260 pp. ? plates. plates. $25. scientific principles and the practice 
$12.50. Gene-Enzyme Systems in Drosophila. W. J. of chemistry, by using themes 

The Economics of Natural Environments. Dickinson and D. T. Sullivan. Springer-Verlag, based on the chemistry in everyday 

Studies in the Valuation of Commodity and New York, 1975. xii, 166 pp., illus. $25. Results life-water pollution, nuclear energy, 

Amenity Resources. John V. Krutilla and An- and Problems in Cell Differentiation, vol. 6. disease. An Instructor's Manual 

thony C. Fisher. Published for Resources for the Genetic Research in Psychiatry. Proceedings is also available. 
Future by Johns Hopkins University Press, Bal- of a meeting. Ronald R. Fieve, David Rosen- January 1976 
timore, 1975. xx, 292 pp., illus. Cloth, $16.95; thai, and Henry Brill, Eds. Johns Hopkins Uni- 456 pp. 415 illus. $11.50 
paper, $4.50. versity Press, Baltimore, 1975. xvi, 304 pp., illus. 

Education and Politics at Harvard. Seymour $16.50. A laboratory manual to coordinate 
Martin Lipset and David Riesman. McGraw- Genetics of Man. Paul Amos Moody. Norton, with Chemistry Decoded: 
Hill, New York, 1975. xiv, 450 pp. $15.95. Pre- New York, ed. 2, 1975. x, 508 pp., illus. $9.95. 
pared for the Carnegie Commission on Higher Geochemistry of Iron. Henry Lepp, Ed. Dow- Alchemy Revisited 
Education. den, Hutchinson and Ross, Stroudsburg, Pa., 

Elements of a Two-Process Theory of Learn- 1975 (U.S. distributor, Halsted [Wiley], New Chemistry Experiments for Today 
ing. J. A. Gray. Academic Press, New York, York). xvi, 464 pp., illus. $28. Benchmark Pa- C. G. VLASSIS., 
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RESEARCH NEWS 

(Continuedfrom page 136) 

RNA polymerase the enzyme that copies 
DNA into RNA when genes are tran- 
scribed. This enzyme is composed of five 
protein subunits: two copies of a, and one 
each of 13, 3', and . 

About a year ago, Joel Kirsebbaum of 
the University of Geneva and his associ- 
ates discovered that a phage carrying 
genes from the neighborhood of 79 min- 
utes carries genes for RNA polymerase - - - 

subunits 13 and j3'. Subsequently, Jaskunas . . 

and his colleagues found that this phage 
also carries genes for several ribosome 
proteins and genes for the three rRNA's.  

Since they found ribosome genes at 79 
minutes, where initially RNA polymerase 
genes were discovered, Jaskunas and his - 

associates thought it possible that they . 
might find RNA polymerase genes at 64 - --. 

minutes, where initially ribosome genes  
were known to be located. Accordingly, 
they looked for and found the gene for 

the a subunit on a phage carrying genes homogenate 
from that site. 

Jaskunas, Burgess, and Nomura report 
that not only is the gene for the a sub- 
unit of RNA polymerase near genes for 

ribosome proteins but it is also regulated seconds! along with some of those genes. They ob- For homogenIzation, disper- 

tamed this result when they isolated a cer- 
tain deletion mutant of a transducing - emulsIfIcation, nothing 
phage thai carries genes for the a subunit - - works quite like a Poly- 
and three ribosome proteins, along with - tron. Utilizing the Willems 
other genes. In this mutant phage, the re- - "High Frequency Principle", 
gion of bacterial DNA (the promoter) that the Polytron combines ultra- 
appears to control the initiation of the sonic energy with mechanical 
transcription of the a gene and these three shearing action to homogenize 
ribosome protein genes was missing; these . virtually any type of tissue... 
four bacterial genes were fused to, and - small organs, soft bones, muscle, 
their transcription controlled by, the pro- cartilage, even an entire mouse. 
moter for phage genes. Genes controlled Because of its unique shear- 
by this phage promoter are only expressed ing effect, the Polytron outperforms 
when bacteria infected by this phage con- any blender, mixer or similar homogenizer, 
tam no phage repressor (a protein that , and requires only 30-60 seconds to do what other instruments do in 15 minutes or 
binds to the DNA and prevents tran- more. This rapid action is an important advan- 
scription of genes under the control of the 
phage promoter). Jaskunas and his asso- 
ciates showed that, when bacteria are in- 
fected with this mutant phage, the cx- selection of models, generators and speeds to 
pression of the genes for the a subunit and provide ideal conditions for homogenization as 
the three ribosome proteins depends on the . dictated by type of material, experimental 
presence or absence of the phage repressor. - conditions and desired end result. For an 

The evidence that the a gene is regulated informative brochure, write: Polytron Division, 
along with ribosome protein genes in- Brinkmann Instruments, Cantiague Road, 
dicates that the synthesis of RNA polym- Westbury, N.Y. 11590. In Canada: 50 Galaxy 
erase, which functions in gene transcrip- Boulevard, Rexdale (Toronto), Ont. 
tion, may be coordinated along with the 
synthesis of ribosomes, which function in 
the translation of the genetic code. How- Brinknionn 
ever, although the and 13' genes are close 
to ribosome genes at 79 minutes, it re- 

Polgfron? mains uncertain whether these genes are 
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Burgess points out that there is some evi- lymerase and ribosome synthesis, the iden- 
El dence that 13 and 13' could be regulated dif- tification of genes clustered with ribosome 

Proteinase Ix s ferently than a and that the amounts of 13 genes on transducing phages is leading to and 13' in a cell could be the limiting factors other discoveries that may help explain the 
Available only f roni in determining the amount of RNA polym- molecular biology of protein synthesis. For 

erase. As the location of the gene for example, the discovery that there are two 
the a subunit of RNA polymerase is not genes for elongation factor EF-Tu one at EM Laboratories,Inc. known. _ 64 minutes and the other at 79 minutes is 

Since genes for the a, 13, and 13' sub- thought to be significant because few genes 
units of RNA polymerase are all found in bacteria are present more than once per 
near ribosome genes, it is possible that the cell. Burgess speculates that the two genes, 
gene for the a subunit is also near ribo- generated by gene duplication, may have 
some genes. The genes located at 64 and diverged slightly and thus may not be iden- 
79 minutes account for only about 70 per- tical, although they certainly code for very 

- cent of the ribosome protein genes in F. similar proteins. At least three different 
co/i. Thus ribosome genes must be located functions for EF-Tu have been proposed. 
elsewhere on F. co/i DNA. At least one One function is to aid in protein synthesis. 
gene for a ribosome protein is known to be A second is to serve as part of an enzyme 
located at 84 minutes, and investigators involved in the replication of a particular 

Proteinase K is useful in RNA DNA isolation suspect other such genes may be located virus. The third is to help stimulate the 
and for serological purposes between zero and 10 minutes. Near one of synthesis of RNA polymerase. It is not 
Proteinase K is chromatographically purified, these other sites of ribosome genes, the known whether all of these functions can 
and lyophilized. Also available as a carrier- gene for the a subunit may be found. If be carried out by each of the two EF-T&s 
bound enzyme. the a gene is also near ribosome genes, the coded by the two genes. 
Send for literature, specifications, applica- possibility becomes more likely that the Nomura and Jaskunas suggest another 
tiOns and prices, synthesis of ribosomes, which function in hypothesis to explain why there are two 

Circle Na. 269 an Readers' Service Card the translation of genetic messages, is co- genes for EF-Tu. The gene clusters at 64 
ordinated with the synthesis of RNA po- minutes and 79 minutes may be physically 
lymerase, which functions in the tran- close in F. co/i cells because of the way the Density Gradient scription of genetic messages. DNA is folded. The two genes for EF-Tu 

In addition to genes for RNA polymer- could be attached to each other to main- 
Chemicals for ase, other genes whose products are in- tam this proximity and, possibly, keep the 

volved in gene expression are clustered two clusters of active genes in a position 
with ribosome genes at 64 minutes and 79 where they can be easily transcribed. 

Centrifugation minutes. Jaskunas, Burgess, Lindahl, and Nomura and his associates, including E. 
 a9  Nomura find that the phage that carries Lund and James Dahlberg, have also dis- 

ilf - genes from 79 minutes, including genes for covered that a tRNA gene is located 
p   the 13 and 13' subunits of RNA polymerase among and transcribed along with rRNA 

and several ribosome proteins and rRNA genes at 79 minutes. They speculate that 
genes, also carries a gene for a protein this tRNA may have some additional 
(elongation factor EF-Tu) used to trans- function in the cell besides its usual role in 
port transfer RNA (tRNA) molecules protein synthesis. For example, it could be 
carrying amino acids to their proper posi- involved in the control of rRNA produc- 
tions on ribosomes. tion or ribosome assembly. 

A phage that carries the a gene and Although ribosome genes have been 
genes for 30 ribosome proteins located in studied for more than a decade, the recent 
the neighborhood of 64 minutes also car- use of transducing phages to investigate 
ries another gene for EF-Tu and a gene for these genes has led to the first major ad- 

SuprapurTM chemicals with assayed purity 1ev a different elongation factor EF-G --that vances in understanding how ribosome 
els Ideal for UV monitoring separation and 

and DNase moves the ribosome along the mRNA as genes are organized and controlled. And electrophoresis. Free from RNase the genetic message is translated. Al- since ribosome genes are adjacent to other activity. 
Cesium acetate Cesium sulfate though it is not carried by this transducing genes whose products are crucial to gene Cesium bromide Rubidium bromide phage, a gene coding for another protein expression, studies of ribosome genes may 
Cesium chloride Rubidium chloride used in gene expression CRP is also lo- help molecular biologists to understand 
Cesium formate Sucrose cated around 64 minutes. A few years ago, how the transcription and translation of 

Circle Na. 347 an Readers' Service Card Robert Perlman, Ira Pastan, and their genetic messages are integrated. 
colleagues, then working together at the GINA BARI KOLATA 
National Cancer Institute, mapped the 
position of the CRP gene at about 64 Additional Reading 

FJ NI Eea5ents? minutes. The CRP gene codes for a pro- 1. L. Lindahl, S. R. Jaskunas, P. Dennis, M. tein that binds 3',5'-adenosine monophos- Nomura, Proc. Nail. Acad. Sd. U.S.A. 72, 2743 phate and is necessary for the initiation of 2. R. 3. Watson, J. Parker, N. P. Flil, J. G. Flaks, 
of a wide variety of genes in  3. D. Friesen, ibid., p. 2765. transcription 5 R. Jaskunas, R. Burgess, M. Nomura, ibid., in EM Laboratories, Inc. bacteria. press. 

4 P. Dennis and M. Nomura, ibid., 71, 3819(1974). 
a'o"'iate of E. Merck, Darmstadt, Germany Besides providing new insight into the 5. 5. R. Jaskunas, R. Burgess, L. Lindahl, M. 

Eimoford, New York 5e523 possible coordinated control of RNA po- Nomura, Nature (Lond.), in press. 
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