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A little envy is pardonable. Not everyone is lucky enough to have 
the finest fraction collector in the world. 
But if your work calls for precision and reliability in electronically- 
controlled fraction collecting, you need an UltroRacO, too. 

LKI3 Instruments Inc. 

12221 Parklawn Drive, Rockville MD. 20852 
11744 Wilshire Blvd. Los Angeles Calif. 90025 
6600 West tnring Park Rload, Chicago Ill. 60634 
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Announcing-a special money-saving pre-publication offer to introduce . . N 
a complete one-volume guide-fully illustrated-to all the highly specialized 
"languages" of today's science and technology. 

_ ; ^ ~~~McGraw-Hill DictIonary 

. .of 
Scientific and Technical 

Terms ByllBy Daniel N. Lapedes, Editor-in-Chief 
Prepared by the Staff of the McGraw-Hill Encyclopedia of 
Science and Technology; and a Board of 29 Contributing 
and Consulting Editors 

Today's explosive growth of science and technology has 
generated thousands of new terms not only in such rela- 
tively new fields as nuclear engineering, molecular biology, 

SPECIAL FEATURES integrated circuits, and aerospace-but in every discipline. 
* More than 1,600 large-size d% x 11 pages Together with the formidable vocabularies that already 

exist in the various branches of science and technology, 
* ilds of science and technology f these technical "languages" form a barrier that often inter- 
all fireld ofan science photogran chn wiogy feres with communications between engineers, scientists, * More than 3,000 photographs, drawings9 n technicians in various fields. 
diagrams, charts, tables, maps, 
and other Illustrations A VITAL NEW COMMUNICATIONS LINK 

* Special appendices covering: The McGraw-Hill DICTIONARY OF SCIENTIFIC AND TECHNICAL 
Standard International (SI) unit system TERMS provides a brand-new communications tool that makes 
Chemical elements and elementary particles it easier for you to communicate with other professionals in all 
Symbols used In scientific and technical of today's fields of technology. It is also an excellent source for 

fields, Including those In circuit diagrams refreshing faded areas in your own memory. 
The Greek alphabet You'll find every technical field covered, from astronomy and 
Abbreviations for scientific and electronics to chemistry and zoology. 

technical organizations SOME 100,000 ENTRIES give you quick precise definitions of 
theories, laws, rules . . . outlines of major reactions, processes 
and methods . . . essential descriptions of important technical 
apparatus, equipment and instruments. 

MODERN, ATTRACTIVE, WELL ILLUSTRATED FORMAT 
Following the innovative dictionary format pioneered by the fa- SAVES YOU TIME, MONEY, EFFORT AND AGGRAVATION 
mous American Heritage Dictionary of the English Language, the By covering all of science and engineering in one handy volume, 
McGraw-Hill DICTIONARY OF SCIENTIFIC AND TECHNICAL the dictionary eliminates time-consuming searches through spe- 
TERMS now revolutionizes the field of technical dictionaries. cialized books and articles for the meaning of some elusive 

Eminently readable type, a minimum of distracting punctuation, technical term. You save the cost of other dictionaries. You also 
generous margins filled with more than 3,000 photographs,, save your sanity. And think how useful it would be for your 
drawings, diagrams and other illustrations all contribute to its secretary when typing technical letters and reports. 
ease of use. You don't have to wade through paragraphs of description; the 

Each entry is identified with the field of science in which it is dictionary is in strict A-to-Z format, cross referenced for syno- 
primarily used. If a term has more than one meaning and covers nyms, acronyms and abbreviations to avoid confusion caused by 
other disciplines, those definitions are also given and their fields the use of many terms for the same material, process or 
identified. mechanism. Terms are explained in clear, succinct words, un- 

cluttered with extraneous detail. 
USEFUL INTERNATIONALLY 
In anticipation of the world-wide use of the metric system, the 
Dictionary features, in each definition where U.S. customary units WITH THIS SPECIAL 
appear, the international system equivalents. $7.00 PRE-PUBLICATION OFFER As a busy professional, you owe it to yourself to examine this SAE r pr 395 If you place OFFE 
practical working tool. You will find that it meets your most de- The regular price of this Dictionary wiil be $39.50. If you piece you, r crite wrkiag foorlear oncwise dfind htition es, yu os e order now, however, you pay oniy $32.50, saving $7.00. This pre- manding criteriaforclearconcisedefinitions. pubication offer ends November I so send In the coupon now to 

Don't take our word for it. Reserve your copy now for 10-days reserve your FREE examination copy. 
FREE examination upon publication in October. And, by mailing 
in the coupon today, you can take advantage of our special pre- 
publication offer that saves you $7.00. - --- --- - -- m- - - 

The major fields covered and Identified with each entry., . SPECIAL PRE-PUBLICATION RESERVATION COUPON 
Acoustics Civil Geodesy Meteorology Pharmacology McGraw-Hill Book Co. go 

Engineering climatology Geoo~0gayY Min~eralo~gyg Chemistry 1 221 Avenue of the Americas, Nlew York, N.Y. 10020 n Agriculture Communications Geophysics Mining Physics- 
Analytical Control jSystems Glratp~hicArts Engineerin PhysiPatology Please reserve copyfs) of the MCGRAW-HILL DICTIONARY 
Anatomy Crystallography Horology Biology Plasma Physics -OF SCIENTIFIC AND TECHNICAL TERMS (045257-1) for 10 days 
Anthropology Cytology Hydrology Mycology PsychologyU 
Archeology Design Immunology Naval Quantum free examination upon publication in October. At the end of 10 
Architecture Engineering Industrial Architecture Mechanics U days, 1 wiii either remit the $32. 50. pius tax. postage and handling, 
Astronomy Ecology Engineering Navigation Relativity 
Astrophysics Electricity Inorganic Nuclear Physics Solid-state or return bookt without further obligation. 
Atomic Physics Electromagnetism Chemistry Nucleonica Physics 
Automatic Data Electronics Invertebrate Oceanography Spectroscopy sie________________________________ 
Processing Embryology Zoology Optics Statistical Nm ___ _ _ _ _ _ _ _ _ 

Biochemistry Engineering Lapidary Ordnance Mechanics 
Biology Engineered Mapping Organic Chemistry Statistics I Biophysics Acoustics Materials Paleobotany Systematics Addres 
Botany Evolution Mathematics Paleontology Systems U - 
Building Fluid Mechanics Mechanical Pathology Engineering 3 
Construction Food Engineering Engineering Particle Physics Textiles ci stteZi 

Chemical Forestry Mechanics Petroleum Thermodynamics * y~Sae i Engineering Genetics Medicine Engineering Vertebrate Zoology |s-2440 
Chemistry Geochemistry Metallurgy Petrology VirologyOfegodnlinu adsu'ttocepnebyM i-l zo~Z Ofrgologyli U.S., an ujec taceaneb C~raw-tI,. 
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The following is a comprehensive list of items which can supplement your reading on the energy problem 
or can form the nucleus for your collection on energy: 

Books and Magazine: 

Energy and the Future by Allen Hammond, William Metz, and Thomas Maugh II. This book surveys current and future sources of energy 
and describes relevant technologies. Now in its third printing, it is used as a text in universities and colleges. Casebound, $9.95 ($8.95 Mem- 
ber price). Paperbound, $4.95 ($4.45 Member price). 

Energy-A Glossary by Thomas Maugh II. Definitions for some of the most commonly encountered terms used in discussing energy. $1.00. 
Science (Energy Issue), 19 April 1974. This issue is devoted to the energy crisis. $2.00. 

Tapes: 

Audiotapes are available as 5-inch reels or as cassettes. Playing time is about 3 hours per session. Price is $19.95 for the first session and 
$16.95 for each additional session of the same symposium. 

41-69-Power Generation and Environmental Change (Sessions I-1l) 
148M-73-Non-Nuclear Energy for Development (Sessions I-IV) 
101-71-Energy Crisis: Some Implications and Alternatives (Sessions I-IV) 
175-74-Energy and Society (Session II only) 
179-74-Fusion Power (One Session) 
Energy-A Dialogue. A set of six cassettes featuring 12 interviews about the energy dilemmas we now face in the United States. $49.95 

($39.95 Member price). 

Reprints: 

The following reprints dealing with energy are available for 40? each. 
306) C. A. Berg, "Energy Conservation through Effective Utilization," 13 July 1973 
322) J. O'M. Bockris, "A Hydrogen Economy," 23 June 1972 
284) D. Chapman et al., "Electricity Demand Growth and the Energy Crisis," 17 Nov. 1972 

30) A. W. Eipper, "Pollution Problems, Resource Policy, and the Scientist," 3 July 1970 
313) E. Hirst and J. C. Moyers, "Efficiency of Energy Use in the United States," 30 March 1973 
321) L. W. Jones, "Liquid Hydrogen as a Fuel for the Future," 22 Oct. 1971 
308) G. A. Lincoln, "Energy Conservation," 13 April 1973 
320) E. F. Osborn, "Coal and the Present Energy Situation," 8 Feb. 1974 
180) D. F. Othmer and 0. A. Roels, "Power, Fresh Water, and Food from Cold, Deep Sea Water," 12 Oct. 1973 
312) D. Pimentel et a/., "Food Production and the Energy Crisis," 2 Nov. 1973 
317) T. B. Reed and R. M. Lerner, "Methanol: a Versatile Fuel for Immediate Use," 28 Dec. 1973 
324) D. J. Rose, "Controlled Nuclear Fusion: Status and Outlook," 21 May 1971 
190) L. A. Sagan, "Human Cost of Nuclear Power," 11 Aug. 1972 
325) A. M. Weinberg, "Social Institutions and Nuclear Energy," 7 July 1972 

Please send (check item number). If more than one is ordered, put number needed in parentheses on line next to check mark. 

Books: Energy and the Future Energy-A Glossary Science (19 April 1974) 

Tapes: Indicate reels __ or cassettes_ _ and encircle session. 

41-69 1 11 148M-73 1 11 IV ; 101-71 1 11I III IV._ ; 175-74 11I ; 179-74 I.. ; Energy: A Dialogue 

Reprints: 306 ___322 284___ 30 313 ____321 ___308 320 180 312 317 - 

324 190 325 - 

Enclose check or money order (payable to AAAS). Orders under $10 must be accompanied by your remittance. 

Name 

Street 

City State Zip 

Send to: AAAS, Dept. LISA-3, 1515 Massachusetts Avenue, NW, Washington, D.C. 20005 



New opportunities in molecular filtration: 

Drug Binding 
Determination 

The Importance of Binding 
Studies 

Binding studies are becoming 
increasingly important in pharma- 
cology for determining effective 
drug concentration and in chemical 
and biochemical research for study- 
ing a variety of molecular interac- 
tions. Drug binding is important 
because biochemists now know 
that plasma proteins bind signifi- 
cant fractions of many drugs, and 
doctors believe that the bound frac- 
tion is pharmacologically inactive. 
Consequently the therapeutic and 
toxic effects of a drug may be di- 
rectly related to the level of free (un- 
bound) drug in the blood. 

Standard Methods of Binding 
Analysis 

Two methods are commonly 
used to determine the degree to 
which drug molecules are bound to 
serum proteins. In equilibrium di- 
alysis, the drug-protein mixture is 
placed inside a semipermeable di- 
alysis bag, and the free drug diffuses 
through the bag into the surround- 
ing buffer. When equilibrium is es- 
tablished, the buffer solution is ana- 
lyzed to determine the level of 
unbound drug. The second method, 
gel filtration, employs a molecular 
sieve column to separate the free 
drug molecules from the protein- 
bound material. This procedure is 
often difficult to do. 

Both methods are slow, gen- 
erally requiring 24-48 hours to pro- 

duce aresult. If the binding is weak, 
the amount of free drug can change 
during the course of the experiment. 
In addition, certain drugs bind 
strongly to dialysis membranes - 
another source of error. 

Molecular Filtration 

Molecular filtration offers a 
simple, reliable and more accurate 
method of separating drugs from 
serum proteins so that the, level of 
unbound drug can be determined. 
This process is fast, requiring less 
than an hour for the filtration of 
enough plasma to yield sufficient 
sample for analysis. This speed 
means that there will be little de- 
naturation of sensitive biological 
macromolecules and that one can 
work with systems that have very 
weak association. The separated 
free drug can be analyzed by a num- 
ber of different techniques, includ- 
ing chromatography, radioactive 
analysis, and spectrophotometry. 
Since the filtration method requires 
separating only a very small portion 
(less than 1 ml) of the total sample, 
there is little effect on the concentra- 
tions of the reacting species. Milli- 
pore's unique molecular filtration 

Circle No. 355 on Readers' Service Card 

materials minimize the binding of 
small molecules to the filter itself. 
Our smallest filtration equipment 
allows you to study samples as 
small as 2 ml. 

Millipore and Molecular 
Filtration- 

Millipore's advanced mem- 
branes and equipment are also used 
to separate antigen from antibody 
in radioimmunoassays and have 
been applied to virus purification, 
concentration of macromolecules, 
deproteinization, and water pun- 
fication. Other advertisements in 
this series discuss these applica- 
tions. 

We invite inquiries concern- 
ing these or other possible applica- 
tions, and we extend our filtration 
technology and professional evalu- 
ation services to those interested in 
developing new or improved tech- 
niques. We also offer technical liter- 
ature, and our technical representa- 
tives are available for seminars and 
training workshops throughout the 
U.S. and Canada. 

For immediate technical con- 
sultation with our staff of biochem- 
ists and engineers, call toll free: 
800-225-1380 (in Canada 800- 
261-0961). Millipore Corporation, 
Bedford, Mass. 01730. 

MILLIPORE 



CHARLES C THOMASIPUBLISHER 
TOXICOLOGY AND PHARMACOL- 
OGY OF VENOMS FROM POISON- 
OUS SNAKES by John H. Brown, Loui- 
siana State Univ., New Orleans. This 
book offers the only comprehensive re- 
view in simplified form of poisonous 
snakes, their names, specific localities, 
the toxicity and pharmacology of their 
venoms and the amount of venom they 
can inject in a bite. '73, 208 pp., 60 il. in 
full color, cloth-$13. 75, paper-$9. 95 

METHODS OF MEDIA PREPARA- 
TION FOR THE BIOLOGICAL SCI- 
ENCES by Joyce A. Stewart, Univ. of 
Tennessee, Knoxville. This reference 
work brings together all the standard 
formulas eliminating searching through 
various laboratory manuals or books 
for formulas for buffers, stains, rea- 
gents and indicators. '74, 108 pp., 5 
il., $7.50 

THE PRENATAL DIAGNOSIS OF 
HEREDITARY DISORDERS by 
Aubrey Milunsky, Harvard Univ., 
Boston, Massachusetts. Foreword by 
John W. Littlefield. This monograph is 
concerned with those hereditary disor- 
ders which can be detected in utero, and 
the problems and perspectives which 
have arisen as a direct result of these re- 
cent advances. '73, 276 pp., 18 il. (2 in 
full color), 26 tables, $11. 75 

DISEASES OF FISHES (3rd Ed.) by 
C. van Duijn, Jr., Zeist, The Nether- 
lands. This comprehensive review of 
the main causative agents of fish dis- 
eases and the drugs and chemicals 
available for their treatment forms an 
accurate and reliable reference source 
for all aquarists and pond keepers, 
while the information included on 
diseases of economic importance will 
prove invaluable to all professional fish 
breeders. '73, 380 pp., 388 il., $12.95 

THE PLACENTA: Biological and Clin- 
ical Aspects. Edited by Kamran S. 
Moghissi and E. S. E. Hafez, both of 
Wayne State University, Detroit, Michi- 
gan. (29 Contributors) Intended for 
biologists, clinicians and students of the 
placenta, this book includes modern 
biological and clinical aspects of the 
mammalian placenta along with recent 
advances of the ultrastructure, endo- 
crinology and metabolism of the human 
placenta. '74, about 3 74 pp., 1621il., 30 
tables 

*~Orders with remittance sent, * 
on approval, postpaid 

301-327 EAST LAWRENCE AVENUE 
SPRINGFIELD *ILLINOIS * 62717 
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amplify and reinforce Waddington's 
account. While Waddington was head 
of the Operational Research Section, 
Coastal Command, Royal Air Force 
(RAF), I was a member of Britain's 
Army Operational Research Group 
(AORG). I was able to see a diversi- 
fied range of OR activity, because all 
the British Army's OR sections were 
centered in a single establishment (un- 
like the RAF, where they were dis- 
persed by Commands). I worked in 
the section devoted to antiaircraft fire 
control but had frequent contacts with 
several other sections. 

The reduction in status of OR to- 
day has been paralleled by a drastic 
change in content, so that the phrase 
"operations (or operational in English 
usage) research" hardly means the 
same thing as it did. A World War II 
OR worker recognizes little in con- 
temporary OR literature. The prolifer- 
ation of models derived from game 
theory is one new element, but on the 
whole the change that has occurred is 
best described as a great reduction in 
scope. 

Waddington emphasizes that World 
War II OR had a strongly empirical 
approach, the first step being the ac- 
quisition of valid facts and data. This 
step was sometimes difficult, but it 
often happened that valid observations, 
once obtained, immediately provided a 
direct and obvious solution. On occa- 
sion, sophisticated mathematical analy- 
sis of model-making were indeed used, 
but in a great many important cases 
such techniques were not called for. If 
mathematical models were constructed, 
they had a close relation to observa- 
tions. The adjective "valid" is applied 
to data to convey the meaning that they 
are to the point and unbiased, rather 
than necessarily precise numerically. It 
is presumably for this reason that many 
biologists were successful in OR: they 
were familiar with small-sample sta- 
tistics and precautions against bias in 
collecting data. They certainly had no 
superior skill in constructing mathe- 
matical models. I remember being in- 
terviewed by Brigadier General B. J. F. 
Schonland (later Sir Basil Schonland), 
the head of AORG, before I joined the 
establishment. He said, "As a scientist 
you have been trained to observe. This 
is what we want you for, and it is in 
this that you differ from an engineer." 
Acquisition of data and nonnumerical 
information remained a dominant ac- 
tivity until the war ended. Quite often 

this involved design and construction 
of sophisticated instrumentation, and 
probably more ingenuity was used in 
this than in making abstract models. 

A most important element in the suc- 
cess of World War II OR was the choice 
of problems. While they were obviously 
suggested by military needs, problems 
were not merely imposed from above, 
but were subjects of constant discussion 
between military and scientific person- 
nel at all levels. In this way, problems 
that could reasonably be solved were 
selected, and hopeless undertakings were 
avoided. This resulted in a high propor- 
tion of success, but had the effect that 
the amount of research done was by no 
means proportional to military impor- 
tance. Thus the sections dealing with 
radar and antiaircraft fire control re- 
mained the largest until the end of the 
war, while the section devoted to in- 
fantry was fairly small. Past success 
and personalities may have played a 
part, but the chief reason is that the 
areas of radar and antiaircraft fire con- 
trol had many problems that scientists 
could successfully attack; it was much 
more difficult to find such problems in 
infantry. 

J. A. Stockfisch has called attention to 
the need for much more empirical op- 
erational testing of military equipment 
in the style of World War II OR (1). 

A. C. FABERGE 

Department of Zoology, 
University of Texas, Austin 78712 

References 

1. J. A. Stockfisch, in hearings before the U.S. 
Congress, Joint Economic Committee, Sub- 
committee on Economy in Government, Chang- 
ing National Priorities (Government Printing 
Office, Washington, D.C., 1970), part 2, ap- 
pendix, pp. 721-729. 

Support for Williams & Wilkins 

In his report "Journals: Photocopying 
is not the only problem" (News and 
Comment, 29 Mar., p. 1274), John 
Walsh notes that Williams & Wilkins 
is asking for financial help in appeal- 
ing to the Supreme Court its suit 
against the U.S. government for copy- 
right infringement. He then adds that 
it "remains to be seen how many pub- 
lishers will ante up." 

As chairman of the ad hoc Com- 
mittee for Copyright Protection, which 
is being organized to help Williams & 
Wilkins, I can report that publishers, 
and professional societies as well, are 
responding immediately and liberally. 

SCIENCE, VOL. 184 



In advance of any formal solicitation, 
nine publishers have volunteered con- 
tributions ranging from $500 to $5000. 
Many others have said they will make 
substantial contributions now that the 
Williams & Wilkins appeal has been 
accepted. I confidently predict that 50 
to 100 publishers will contribute to 
this cause. 

Further, six professional societies 
have already pledged contributions 
ranging from $100 to $5000. They are 
the American Chemical Society, Amer- 
ican Society of Microbiology, Ameri- 
can Society for Testing Materials, 
Society for Applied Spectroscopy, 
American Society of Civil Engineers, 
and the Institute of Electrical and 
Electronics Engineers. We are told that 
several other societies will contribute 
when a formal appeal for contributions 
is made. 

This evidence of professional society 
concern exposes an odd conflict of in- 
terest that needs to be pondered 
thoughtfully by all scientists. While 
many individual scientists, along with 
many librarians and other information 
specialists, are pushing hard for ex- 
empted privileges of photocopying for 
scientific and educational uses, the of- 
ficers of their professional organiza- 
tions (and especially their publications 
officers) are drawing back from the 
sure prospect of resulting losses of 
subscription and advertising income to 
their already straitened journals. And, 
strangely enough, many members of 
the societies that are supporting the 
Williams & Wilkins appeal are also 
supporting the National Education As- 
sociation's Ad Hoc Committee of Ed- 
ucational Organizations and Institu- 
tions on Copyright Law Revision, a 
group that has made the loudest and 
most persistent demands for the broad 
special exemptions. 

Scientists should not confuse the 
rhetoric of "free flow of information" 
with the economics of "flow of free 
information." There is no such thing 
as free information; somebody has to 
pay the cost of any system for the 
organization and dissemination of sci- 
ence information. The privilege of 
"free" photocopying simply is not 
compatible with the economics of book 
and journal publishing. Why, then, do 
so many scientists seem to think they 
can have their cake and eat it too? 

CURTIS 0. BENJAMIN 
Committee for Copyright Protection, 
M~cGraw-Hill, Inc., 1221 Avenue of 
the Americas, New York 10020 

28 TUNE 1974 

Science Management Training 

In his editorial "Managers of sci- 
ence" (15 Feb., p. 599) Dael Wolfle 
comments on the mid-career "training" 
of managers in mission-oriented and 
industrial sciences. While I believe that 
mid-career management training is an 
important way to correct deficiencies 
in science management, a more funda- 
mental problem is the lack of man- 
agement training of scientists during 
their doctoral programs. 

As one who has twice been in middle 
management positions (as manager of 
operations and data systems for a small 
corporation and as chairman of a biol- 
ogy department in a university), I have 
found that when this topic was raised 
with upper management, in either in- 
dustry or academe, only rarely was 
there any concern about either the cor- 
rection of lower or middle management 
deficiencies or about the development 
of training programs. 

After years of frustrated self-educa- 
tion in management technology, with a 
correlated lack of career productivity, I 
have decided that the only solution for 
me is to return to teaching and research 
activities. 

Deficiencies in science management 
in both academe and industry (and I 
suspect the problem exists in govern- 
ment as well) can only be corrected by 
a basic change in attitudes early in the 
educational process. We are now seeing 
the conversion of certain traditional 
Ph.D. requirements (such as foreign 
languages) to more contemporary op- 
tions (such as statistics, computer tech- 
nologies, teaching and evaluation skills, 
and communication skills). Managerial 
skills should also be included as an op- 
tional Ph.D. requirement, since a smaller 
and smaller proportion of current and 
future Ph.D.'s will probably be retained 
in purely nonmanagerial positions, such 
as teaching. 

There are two excellent reasons why 
the solution must come during the Ph.D. 
program and not at mid-career: (i) 
mid-career training is inefficient, as 
stresses of family, shifting career ob- 
jectives, and peer pressure inhibit con- 
centrated efforts; and (ii) middle man- 
agement training (as we now know it) 
is too "expensive" in terms of bad 
management decisions made during 
on-the-job training. 

E. C. KELLER, JR. 
Department of Biology, 
West Virginia University, 
Morgantown 26S06 
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In the 7A, 30x-60,000x, In the 3.5A, 100x-200,000x, 
60kv range, 40-60-80-100kv range, 
when Rudolf Partsch talks about when Rudolf Partsch talks about 
the world's easiest-to-operate the world's easiest-to-operate 
electron microscope, high-resolution electron microscope, 
he talks about he talks about 
the Zeiss EM9S-2. the new Zeiss EM-10. 

For complete details on the versatile Zeiss EM9S-2 and EM-10 electron microscopes write or phone Rudolf Partsch at Carl Zeiss, Inc., 
444 5th Ave., New York, N. Y. 10018. (212) 736-6070. 
In Canada: 45 Valleybrook Dr., Don Mills, Ont., M3B 2S6. (416) 449-4660. 

NATIONWIDE SERVICE FROM OFFICES IN: 
BOSTON, CHICAGO, COLUMBUS, HOUSTON, LOS ANGELES, NEW YORK, SAN FRANCISCO, WASHINGTON, D.C. 
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Water Pollution Abatement: Goals and Costs 

In 1972, the Federal Water Pollution Control Act was amended in 
part as follows: "It is the national goal that the discharge of pollutants 
into the navigable waters be eliminated by 1985." The record of the 
hearings preceding enactment of the legislation makes it clear that the 
phraseology implies an emphasis on pollution arising from point sources 
and hence controllable. 

It now begins to appear that because of the pollution from nonpoint 
sources, the quality of our navigable waters will be only moderately 
improved even after capital expenditures of perhaps more than $100 
billion. Moreover, a recent report* issued by the Environmental Protec- 
tion Agency (EPA) points out that capital investment is only the begin- 
ning. Once installed, facilities incur annual costs that, over a 20-year 
period, may amount to five times the cost of the initial facilities. These 
are costs that will be met by taxpayers and consumers. 

The EPA report estimates that to comply with 1977 requirements 
of "best practicable" water pollution control technology, industry will 
have to invest an additional $8 billion to improve effluents at existing 
plants. The sum is modest in comparison with the $60 billion now 
believed necessary to bring public sewerage facilities up to standards. 
But cost estimates for the latter have been steadily climbing even faster 
than inflation, and the report mentions a possible doubling of the cost. 
The present estimate essentially provides for secondary treatment, that 
is, a reduction of biological oxygen demand (BOD) by 85 to 90 percent. 
A long path lies between that and no discharge of pollutants. To remove 
the last 10 percent usually entails considerably more cost than to abate 
the first 90 percent. 

With these figures as a background, a recent reportt by Enviro 
Control, Inc., to the Council on Environmental Quality comes as a 
shocker. The report shows that partially treated sewage is only one of 
the sources of urban water pollution. Urban nonpoint sources constitute 
a factor of at least comparable magnitude. 

The major problem arises in drainage following a storm. When storm 
and sanitary sewers are combined, the flow far exceeds capacity of 
storage at treatment plants, and part of the flow must be bypassed. At 
present, efforts are being made to separate storm and sanitary sewers. 
The new report shows that this procedure will not be very effective. 

The report points out that "between 40% and 80% of the total 
annual BOD and COD [chemical oxygen demand] entering receiving 
waters from a city is caused by sources other than the treatment plant." 
Dog feces, ground-up tires, papers, and plant materials are obvious 
factors. The report further states, "The runoff of toxic pollutants, par- 
ticularly heavy elements, is . . . . [substantial]; a typical moderate-sized 
city will discharge 100,000 to 250,000 pounds of lead and 6,000 to 
30,000 pounds of mercury per year." 

Urban pollution is supplemented by rural nonpoint sources. Manure 
from farm animals, most of which is not treated, contains about ten 
times as much organic matter as do human wastes. Following storms, 
considerable amounts together with other agricultural wastes are intro- 
duced into streams. In addition, natural processes of weathering con- 
tribute annually about 200 million tons of inorganic materials, including 
heavy elements. 

Thus it appears that we are approaching a situation in which removal 
of the last few percent of contaminants from point sources could con- 
stitute a costly and almost meaningless enterprise. The time has come 
for looking at the total picture of water pollution-what is practical, 
the costs, and the benefits.-PHILIP H. ABELSON 

* Environmental Protection Agency, The Economics of Clean Water-1973 (Government 
Printing Office, Washington, D.C., 1973), $1.40. t A. M. Vitale and P. M. Sprey, Total 
Urban Water Pollution Loads: The Impact of Storm Water (Publ. PB231-730, National 
Technical Information Service, Department of Commerce, Springfield, Va. 22151, 1974), 
$5.50. 
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Photon Counting SPF-A very practical tool of great usable range is 200 to 650 nanometers for corrected 
value in those applications which are sensitivity-or excitation spectra, and 290 to 700 nanometers for cor- 
scatter-limited. This instrument detects fluorescence rected emission spectra. 
signals too weak to measure by conventional tech- Ratio SPF-The ratio photometer provides superior 
niques; has the greater stability inherent to pulse- stability, brings excitation and emission spectra closer 
height discrimination; and reduces noise by observing to known spectral characteristics, partially corrects for 
only photo cathode impulses which are averaged. low intensity peak shift in far UV and increases the sig- 

Corrected Spectra SPF -A third generation corrected nat-to-noise ratio. The photometer operates in either 
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Van Nostrand Reinhold books on science and technology... 
FUNDAMENTALS OF PHOTOGRAPHY INSTRUMENTAL METHODS OF ANALYSIS 

By C. B. Neblette. Shows the place of photography Fifth Edition 
in today's world: its history; facts on radiation-sensitive By Hobart Willard, Lynne Merritt, Jr. and John Dean. 
systems; and information on silver-halide processes. Reflects new developments in the use of instrumentation 
The book also covers the practice of photography, in- in chemical analysis. Covers spectographic, nuclear, 
cluding light sources, optics, lenses, cameras, negative electrochemical, magnetic and other techniques, plac- 
materials, exposure, printing, color photography, and ing particular stress on optical methods. The chapter 
much more. 352 pp., illus., 8 x 83/e, $11.95 on nuclear magnets resonance spectroscopy includes 

Fourier-transform. The previous edition's information on 
To order, circle No. 128 on Reader Service Card voltammetry, polarography, flame methods and electron 

spin resonance spectrography has been expanded. In- 
cludes Mossbauer spectroscopy, and information on 
Raman spectroscopy based exclusively on laser 

INTRODUCTION TO ASTRONOMY sources. 864 pp., 535 illus., 67/2 x 91/4, $15.95 
Eighth Edition 

By Laurence W. Fredrick and Robert H. Baker. Em- To order, circle No. 132 on Reader Service Card 

phasizes observational astronomy without slighting his- 
torical and astrophysical aspects. Contains a minimum 
of involved physics and mathematics. Includes star 
charts for each month; recent findings of the space THE BOOK OF HEALTH 

probes; two extended chapters on cosmology and A Medical Encyclopedia for Everyone 

cosmogony; the newest data and controversies on pul- Third Edition 

sars, quasars and black holes. 400 pp., illus., $10.95 Edited by R. Lee Clark, M.D., and Russell W. Cumley, 

Ph.D. Over 270 physicians, dentists and scientists have 

To order, circle No. 129 on Reader Service Card participated in writing this latest edition - completely 
updated to include today's recent developments in the 
medical field. Providing information on surgical opera- 
tions, first aid, bodily functions, and disease symptoms 

VAN NOSTRAND'S SCIENTIFIC ENCYCLOPEDIA and treatment, the book is an absolute must for individ- 

Fourth Edition uals everywhere who want the best in medical care for 
themselves and their families. 1,000 pp., 1,141 illus., 7 x 

Prepared by 36 renowned scientific authorities. Over 10, $29.95 
125,000 definitions in fields from astronomy to zoology. 
Each entry has been carefully reviewed and rewritten, To order, circle No. 133 on Reader Service Card 
where necessary, for this edition. Every fact is backed 
up with solid research. Every subject has been carefully 
arranged for easy reference. An effective plan of cross- PRINCIPLES AND TECHNIQUES OF 
referencing knits together all 16,500 articles, making ELECTRON MICROSCOPY 
knowledge of basic scientific principles and applications 
instantly available. 2,008 pp., over 2,000 illus., 9 x 12, Biological Applications 

$42.75 Edited by M. A. Hayat. Volume 1 (412 pp., illus., 6 x 9, 
$19.50) provides a sound working knowledge of essen- 

To order, circle No. 130 on Reader Service Card tial biochemical concepts underlying modern prepara- 
tory procedures for electron microscopy. Volume 2 (286 
pp., illus., 6 x 9, $19.50) brings techniques for studying 

HIGH ENERGY ELECTRON SCATTERING (ACS 169) structures, composition and location of cellular com- ponents. Volume 3 (322 pp., illus., 6 x 9, $19.95) covers 
By Russell A. Bonham and Man fred Fink. Presents methods for observing molecules, macromolecules and 

applications of electron scattering to obtain information organelles. Volume 4 (224 pp., illus., 6 x 9, $19.95) in- 
on the electronic structure of atoms and molecules. cludes high,voltage electronmicroscopy and high reso- 
Stresses methods and results for experiments in the lution electronmicroscopy. 
incident electron innervation range from 1 KeV to 300 
KeV. 382 pp., 100 illus., 6 x 9, $24.50 To order Volume 1, circle No. 134 on Reader Service Card. To order 

Volume 2, circle No. 135 on Card. To order Volume 3, circle No. 136. 
To order, circle No. 131 on Reader Service Card Volume 4, circle No. 137 

"To order any of these Books, Circle the number on the Reader Service Card facing this page." 



ELECTRON MICROSCOPY OF ENZYMES IMPRINTING 
Principles and Methods Early Experience and the Developmental 

Edited by M. A. Hayat. Volume 1 (204 pp., illus., 6 x 9, Psychobiology of Attachment 
$16.95) covers areas such as specimen preparation, By Eckhard H. Hess. The classic reference book on 
phosphatases, glutamate oxalacetate transaminase, my- development of behavior at a critical early period. Dis- 
rosinase in cruciferous plants, and enzyme immunocyto- cusses origins of behavior, early experience and the 
chemistry. Volume 2 (190 pp., illus., 6 x 9, $16.50) sensitive period, human imprinting, imprinting and social 
presents procedures for localizing hemoproteins, acyl- experience in birds and other animals, experimental 
transferases, polyphenoloxidases (plants), tyrosinase, analysis, food imprinting, and major theoretical view- 
sulfatases, adenylate cyclase, and lipase. points. "An unsurpassable representation of imprinting." 

- Dr. Konrad Lorenz 
To order Volume 1, circle No. 138 on Reader Service Card. 450 pp., illus., 6 x 9, $19.50 
For Volume 2, circle No. 139 

To order, circle No. 145 on Reader Service Card 

PRINCIPLES AND TECHNIQUES OF 
SCANNING ELECTRON MICROSCOPY ENCYCLOPEDIA OF PHYSICS 
Biological Applications Second Edition 

Edited by M. A. Hayat. Volume 1 (300 pp., 272 illus., Edited by Robert M. Besancon. Contains 344 articles 
6 x 9, $22.50) includes operating principles; critical point written by internationally prominent authorities. These 
drying; cryotechniques; frozen resin cracking method articles, supplemented by hundreds of charts, diagrams 
and cytological applications; preparing and projecting and other graphic aids, incorporate newer develop- 
stereo slides from electron micrograph stereopairs. ments in astrophysics and biophysics. They include re- 
Volume 2 (200 pp., illus., 6 x 9, $19.95) shows methods cently accepted topics such as quasars, super-conduc- 
and applications in cathodoluminescence; silver stain- tivity and nuclear acceleration. 848 pp., 330 illus., 7 x 10, 
ing procedures; examination of specimens incubated in $37.50 
histochemical media; use of a single specimen for both 
scanning and transmission electron microscopy. To order, circle No. 146 on Reader Service Card 

To order Volume 1, circle No. 140 on Reader Service Card. 
For Volume 2, circle No. 141 

MOTIVATION OF HUMAN AND ANIMAL BEHAVIOR 
An Ethological View 

By Konrad Lorenz and Paul Leyhausen. Articles by 
BASIC ELECTRON MICROSCOPY TECHNIQUES two outstanding ethologists furnish greater insight into 

By M. A. Hayat. Describes newest, simplest and best areas such as the relativity of hierarchical structures in 
methods in fixation, embedding, sectioning, staining, motivation; prey-catching; expressions; displacement 
tissue storage and the preparation of buffers. Includes activities; density tolerance and territoriality; fear and 
procedures for isolation of certain cell components; aggression; and physiology and psychology. 480 pp., 
perfusion fixation of lung, liver and muscle; staining illus., 6 x 9, $15.95 
with iodine, silver, thorium, iron, vanadium, indium, lan- 
thanum, alcian blue and ruthenium red. 118 pp., illus., To order, circle No. 147 on Reader Service Card 
5'/2 X 81/2, $9.95 HANDBOOK OF MICROMETHODS 
To order, circle No. 142 on Reader Service Card FOR THE BIOLOGICAL SCIENCES 

By Georg Keleti and William H. Lederer. A laboratory 
DICTIONARY OF BEHAVIORAL SCIENCE handbook of 106 methods, each specifically detailing a 

Compiled by Benjamin B. Wolman. Here are 20,000 biochemical, immunological or microbiological method 
definitions in psychology, psychoanalysis, neurology, of preparation for qualitative or quantitative analysis. 
neurosurgery, psychopharmacology, biochemistry, en- Written in concise, step-by-step format complete with 
docrinology -and all related fields. Representing the objectives and evaluations, these methods help you 
combined effort of ninety-nine leading authorities in analyze biological preparations without referring to out- 
these fields, the Dictionary makes available to a large side sources. 166 pp., illus., 6 x 9, $12.50 
variety of professionals the knowledge possessed by To order, circle No. 148 on Reader Service Card 
their fellow behavioralists. 512 pp., 7 x 10, $19.95 
To order, circle No. 143 on Reader Service Card THE PSYCHOLOGY OF COMPUTER PROGRAMMING 

By Gerald M. Weinberg. Inaugurates a whole new 
RATE YOUR OWN CHESS point of view by depicting the human element in com- 

By F. Donald Bloss. An intriguing do-it-yourself chess puter programming. Investigates the actual behavior and 
tournament for players who want to test their prowess thought processes of programmers as they carry out 
against the masters. Illustrated by player's eye-view their daily activities. "The best book about programming 
chessboards, in photographs, the book is arranged so yet to be published ..,. unconditionally recommended." 
that players can progress through one-move, two-move, - Datamation 
and three-move-to-mate problems and then check their 288 pp., illus., 6 x 9, $9.50 
solutions with the lively explanations provided overleaf. To order, circle No. 152 on Reader Service Card 
206 pp., illus., 8 x 6, $6.95 
To order, circle No. 144 on Reader Service Card All prices subject to change. 

"To order any of these Books, Circle the number on the Reader Service Card facing this page." 



ASSOCIATION AFFAIRS 

Quo Vadis Industrial Science? 

There was a proposal last year to 
abolish the Industrial Science Section 
(P) of the AAAS. However, after con- 
sideration at its recent meeting, the 
Committee on Council Affairs did not 
recommend dissolution. Hence, while 
we are not well, at least we are alive! 
We are heartened by this decision, 
since we believe that in today's and 
tomorrow's world the potentials of Sec- 

tion P are great, both in terms of rele- 
vance and in terms of utility. 

Most of those who favored the abol- 
ishment did so without comment. In 
general, those who did comment took 
the attitude that if the Section cannot 
do any better than it has done in the 
past, then perhaps it is best to do away 
with it. But those who defended its 
purposes, objectives, and potentials did 
so convincingly and eloquently, while 
at the same time calling for a renais- 
sance. 

Bringing this renaissance about at 

Lab-Line has it! |F |i 
Do You Want A radiant hot-wall heated chamber? No. 417 No. 417-10 
No water jacket. Lab-Line has it! 

Do You Want A built-in automatic De-Gradientator 
and De-Stratifier which completely eliminates gradi- U 

ents and stratification of C02-Air mixture throughout 
the chamber? Lab-Line has it!. 

Do You Want . . Controlled humidities from am- 

bient to 98% RH? Lab-Line has it!' 

Do You Want . . Dual chambers and controls that 

permits each chamber to operate at separate term- No. 418 No. 716 _ 
peratures, humidities and C02 tensions or identical 

operating conditions? Lab-Line has it! s16 

Do You Want . . An automatic Kwik-lnject mech- *fl 
anism which injects the exact amount of C02 into 

the chamber when door is closed for speedy re- 

country of C02 Atmosphere? Lab-Line has it! = 

Do You Want . . An exclusive "Window-dor", for LAB-LINE INSTRUMENTS, Inc. 
full visibility of chamber without disturbing contents Designers and Manutfacturers 
or C02 Atmosphere? Lab-Line has it! Lab-Line Plaza 

Lab-Line combines these exclusive features and more Melrose Park, Illinois 60160 

in a complete line of C02 Incubators, in all sizes to FIRST IN INSTRUMENTS 

fit your exact requirements. For additional information SERVING SCIENCE, INDUSTRY, 

and specifications, write for New C02 Cat. No. 773. AND EDUCATION SINCE 1908 
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this time takes on added significance 
for the following two reasons: 

1 ) Interest within AAAS. In addi- 
tion to the 560 members of AAAS 
who primarily identify with Section P, 
there are no less than 4000 additional 
members who are on record as having 
more than passing interest in its affairs. 

2) There is much interaction be- 
tween societal problems and industrial 
science. Here Section P can create op- 
portunities for dialogue and contribute 
to solutions. 

In our world, beset by crises, our 
aspirations are outrunning our means 
of attaining them. The difference seems 
to be increasing-a situation not exact- 
ly conducive to world tranquillity. Con- 
flicts abound. Resource extraction, con- 
version processes, and the production 
of end-use items seem to interfere with 
the improvement and even with *the 
maintenance of the quality of our so- 
cial and physical environment. We 
have already experienced such phe- 
nomena as the "environmental crisis" 
and the "energy crisis" with related "oil 
politics," reflecting highly complex in- 
ternational conflicts. We may be on 
the eve of an even more serious "world 
food crisis" with "food politics." 

In times past, science and technology 
have proved to be most effective "tools" 
in helping reduce the gap between what 
we want and what we can have. Indus- 
try has been and is a major contributor 
to the development of these tools, as 
well as an effective user. It is also in- 
dustry 'that is at the interface between 
supply and demand and between the 
markets of society and the goods and 
services that it can produce. These vital 
interfaces, we feel, are worthy of much 
study and reflection. It should be evi- 
dent then that an active and effective 
Section on Industrial Science or better 
yet an Industrial Science and Technol- 
ogy Section within the AAAS would 
be in the best interest of all concerned. 
It could then concentrate on the utility 
and application of not just science, but 
also technology, within an industrial 
context and the large social context. 

We have already embarked on the 
renaissance alluded to before. A re- 
alignment proposal has been mailed to 
the 560 ,members of Section P. Mem- 
bers who are not among these but who 
would like to get involved in our ef- 
forts, please send a note to either of 
us in care of the AAAS. 

GABOR STRASSER 
Chairman, Section P 

ROBERT L. STERN 
Secretary, Section P 

SCIENCE, VOL. 184 
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DOUBLE CELL WASHER/ DRYER --- 
Very useful for washing matched cells 
$26.00 each (without filtering flask) 

12-HOLE CELL STORAGE RACK if 
$9.00 each 

0 l : 1 CUVETTE-ADD-A.MIXER 
% 1 $2.50 each rif 

\IJ- SAFE CELL WASHER HOLDER 
$16.00 each 
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The new 20,000 count 
Fluke 8600A 
Automatic Multimeter 
* Twenty six ranges, five functions, $599. Measure from 

? 200 mV through ? 1200 volts ac and dc, 200 IA through 
2000 mAac and dc and 200 ohms through 20 megohms 
resistance. Basic dc accuracy, 0.02%. Up to 1,000 
megohms input resistance. 

* Design uses advanced Fluke LSI technology. Almost 
everything most people want is built-in. They are small, 
tough and reliable, ready to go to work just as 
they come from the box. 

* Fully protected, fully guarded, autozero and autorange. 
* Rated for minimum 10,000 hour MTBF. 
* Low cost options include built-in rechargeable battery 

pack for up to 8 hours off-line operation and isolated 
DOU for printer drive. 

* Abundant low cost accessories include HdV probe, two 
RF probes, 600 A. current probe, deluxe test leads, rack 
kits, dust covers and carrying cases. 

LFL--U -KEI 
For data out today, 
dial our toll-free hotline, John Fluke Mfg. Co., Inc., P.O. 
800-426-0361 Box 7428, Seattle, WA 98133 

Circle No. 194 on Reoders' Service Cord 

HIGH I 
SPEED r1 

...for laboratory and 
industrial applications 3 
Designed with a tubular 
cylinder to exert high 
"g" forces, these work- 
horse centrifuges achieve 
consistently dependable 
results, even with viscous 
and pasty materials. Both 
laboratory and industrial 
models have throughput 
capacities from 10 to 2,000 
liters per hour. 

Send for Catalog LE/S674 

O4a) NEW BRUNSWICK S=aENTIFIC CO. INC. 
1130 Somerset Street. New Brunswick. N.J. 08903 201/846-4600 

With NBS, Advanced Technology Is a Way of Life. 

Circle No. 370 on Readers' Service Card 

From the people 
who built the best, 
something be ter. 

gI Chest and 
Upnite Models 

Available 

S~~~~ 

To- 00 

: _llan A 

of super cold freezers from PonI 
Experience and imagination-the ingredients that have combined to 
create a new company to manufacture a comprehensive line of 
Super Cold freezers and accessories. Get your free brochure with 
facts about the twenty-one chest and upright models of low 

give evasietacces ever 

To- 1000C pldwn (spcfetoaQFmbn) 

efwi(Oflmcotd fespentk-c.ffl 
bxprin 0 an maginastieton-tmbiCgrC.ienOs (80at 7have cmiedt 

temperat Cire fr a.z29 anc Redes'Seviegar 
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Automated Dialyzer 

This instrument facilitates dialysis 
for the CEA-Roche carcinoembryonic 
antigen assay. Dialysis in this in vitro 
process consists of five cycles of at 
least 3 hours each. Water is changed 
after each cycle and an ammonium 
acetate buffer must be added for the 
final cycle. The device consists of a 
large-volume immersion tank, sample 
shelves, compressed air agitator, and 
automatic controls for tank filling, high- 
liquid level detection, cycle timing, 
tank draining, low-level detection, re- 
filling, cycle counting, and addition of 
the buffer. The units are available with 
a 30- or 60-gallon tank which accom- 
modates 188 or 432 dialysis bags, re- 
spectively. Damon/IEC Division. Cir- 
cle No. 843 on Readers' Service Card. 

Blood Tube Shaker 

The Labquake shaker will accom- 
modate 46 standard 10-milliliter Vacu- 
tainer blood-collecting tubes in two 
trays. The upper tray is removable 
even during shaking. The motion is a 
gentle back-and-forth rocking to facili- 
tate mixing and prevent coagulation. 
The device is equipped with variable 
speed controls. Labindustries, Incor- 
porated. Circle No. 844 on Readers' 
Service Card. 

Tissue Fixative 

Perfix is a more rapid fixative than 
the standard 10 percent neutral-buffered 
formalin usually used for this purpose. 
It also hardens cytoplasmic structures 

........ 
.,..,,r i. i 
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.E....E 7 ..6...>L i . T ~ ~~........ 

Fig. 1. The Reichert UNIVAR research microscope system from American Optical 
offers phase and anoptral contrast, transmitted fluorescence, contrast fluorescence dark 
field, incident light fluorescence, bright field, dark field, polarized contrast microscopy 
with the push of a button, turn of a knob or movement of a slide-all from the same 
set of objectives and light sources. 
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better for paraffin embedding. The ma- 
terial contains no mercury. It does not 
interfere with special stains nor does 
it form precipitates in sections. Applied 
Bioscience. Circle No. 851 on Readers' 
Service Card. 

Pipette Tips 

Pink Budget Tips fit Finnpipettes of 
5- to 50-microliter capacity and of 50- 
to 250-microliter capacity and many 
other pipettes within those ranges of 
volume. Blue Budget Tips fit Finn- 
pipettes of 200- to 1000-microliter 
capacity and other pipettes of that vol- 
ume range. Budget Tips are made of 
polypropylene. Volumetrics, Incorpo- 
rated. Circle No. 832 on Readers' 
Service Card. 

Research Microscope System 

The UNIVAR (Fig. 1) features 
optics for a number of techniques in 
a single system. All transmitted-light 
techniques plus incident fluorescence 
microscopy require one set of objec- 
tives. Four built-in light sources are 
electronically coordinated with the ob- 
jectives. Up to three camera systems 
may be accommodated simultaneously. 
There is a directionally adjustable 250- 
millimeter projection screen. Ameri- 
can Optical Corporation. Scientific In- 
strument Division. Circle No. 845 on 
Readers' Service Card. 

Circuit Tester 

The Safetone tracer is a current- 
limited (1 milliampere) audible circuit 
tester. Tone pitch increases with re- 
sistance. The circuits tested are safe 
from destructive effects of higher cur- 
rents. The device is powered by two 
standard D batteries. Applications in- 
clude testing of microcircuits, inte- 
grated circuitry, semiconductor circuits, 
and others. Western Technical Prod- 
ucts. Circle No. 846 on Readers' Ser- 
vice Card. 

Newly offered instrumentation, apparatus, and 
laboratory materials of interest to researchers in 
all disciplines in academic, industrial, and gov- 
ernment organizations are featured in this space. 
Emphasis is given to purpose, chief characteristics, 
and availability of products and materials. En- 
dorsement by Science or AAAS is not implied. 
Additional information may be obtained from the 
manufacturers or suppliers named by circling the 
appropriate number on the Readers' Service Card 
(see pages 1334A and 1382C) and placing it in the 
mailbox. Postage is free.-RICHARD G. SOMMER 
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Oven-Incubator 

This device is designed for general 
laboratory applications. The heating 
element attains 560C in 9 minutes with 
a uniformity of ? 2.50C at 370C. The 
heating method is gravity-convection 
and a bimetallic thermostat provides 
temperature control from ambient to 
1000C (? 1VC). The chamber mea- 
sures approximately 1 cubic foot (31 
by 29 by 30 centimeters) and has a 
plexiglass window in the door and an 
expanded metal shelf. Thermolyne. Cir- 
cle No. 849 on Readers' Service Card. 

Identification of Enteric Organisms 

The Enteric 1 and 2 systems make 
it possible to identify most enteric spe- 
cies within 7 hours after isolation. With 
recommended alternative speciation 
techniques, identification time can be 
as short as 3 to 4 hours. The Enteric 
2 system confirms results achieved with 
the Enteric 1 system and further dif- 
ferentiates species as desired. Enteric 
1 and 2 systems consist of test card 
units, each with ten reagent-filled capil- 
lary chambers, and disposable single- 
use card holders. The separate cham- 
bers eliminate problems of multiple- 
reaction systems where intermediate 
and end products can neutralize or 
mask one another. The clear plastic 
card holders each contain one test card 
throughout the entire procedure and 
maintain required humidity during in- 
cubation. After use they may be auto- 
claved or incinerated without reopen- 
ing. Reagents are selected for sensitiv- 
ity and reliability of reaction. They 
produce color responses which are 
characteristic for the test organism. 
Substrates are prepared to eliminate 
pH adjustments, provided cell diluent 
is within 5.5 to 6.7 pH range. Wilson 
Pharmaceutical & Chemical. Circle No. 
827 on Readers' Service Card. 

Gas-Sensing Electrode 

The model 95-46 electrode measures 
dissolved nitrogen dioxide, nitrite con- 
centration after pH adjustment, and 
nitrate concentration, without interfer- 
ence, after reduction. Sensitivity is 0.02 
part per million and samples as small 
as 0.1 milliliter may be measured with 
special cap. The electrode may be used 
in the field with a portable specific ion 
meter or in the laboratory in combina- 
tion with an expanded-scale pH/milli- 
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volt meter. It has an outer body of 
fluorocarbon and an inner body of 
epoxy. The electrode is packaged in a 
vinyl-coated steel storage case and 
comes with internal filling solution, a 
box of replacement membranes, mem- 
brane tweezers, and an instruction man- 
ual. Orion Research Incorporated. Cir- 
cle No. 847 on Readers' Service Card. 

Tissue Processor for Electron 

Microscopy 

Benjamin II is an apparatus for 
automatic dehydration and infiltration 
by epoxy resins of small specimens. It 
moves up to 24 specimen baskets 
simultaneously in a trough. The con- 
tents of the trough may be exchanged 
up to 29 times from ten different con- 
tainers according to a program. Time 
periods and fluid volumes may be se- 
lected. The fluids come in contact with 
silicone, polypropylene, stainless steel, 
and glass. Ernest F. Fullam, Incorpor- 
ated. Circle No. 848 on Readers' Ser- 
vice Card. 

Automated Clinical Analyzer 

The HMA 1600 automatically per- 
forms 16 tests including total protein, 
cholesterol, bilirubin, calcium, glucose,. 
and hemoglobin. A sample of serum is 
added to the reagent in a color-coded 
cuvette which is placed in a color-coded 
well. When the 16 cuvettes are in place, 
the entire analysis requires only 7 min- 
utes. Panel lights indicate tests com- 
pleted and tests running. Results are 
printed on a card coded for patient 
name and identification number. Hycel, 
Incorporated. Circle No. 850 on 
Readers' Service Card. 

Literature 

A Complete Guide for Hotpack In- 
cubators is a 36-page catalog of re- 
search appliances for controlled tem- 
perature environments. Hotpack Cor- 
poration. Circle No. 852 on Readers' 
Service Card. 

Lang-Levy Micropipets describes 
technique and specifications of these 
transfer devices. Bio-Rad Laboratories. 
Circle No. 853 on Rteaders' Service 
Card. 

Fourier-Transform Nuclear Magnet- 
ic Resonance Spin-Lattice Relaxation 
Time Measurement is treated in a 68- 
page brochure. Nicolet Instrument Cor- 

poration. Circle No. 854 on Readers' 
Service Card. 

At Last Microscope Eyepieces are 
Obsolete is a pamphlet devoted to a 
microscope viewing system that com- 
bines advantages of eyepieces, closed 
circuit television, and projection screens. 
Vision Systems, Incorporated. Circle 
No. 855 on Readers' Service Card. 

Pumping Systems for solution trans- 
fer are described in a pamphlet from 
Spectroderm International. Circle No. 
856 on Readers' Service Card. 

The Math Specialist's Calculator is a 
specification sheet that describes the 
model FX-1O pocket calculator. Casio 
Computer Company, Limited. Circle 
No. 857 on Readers' Service Card. 

Isomet details the design features and 
applications of a low-speed saw for 
preparing specimens for microstruc- 
tural analysis. Buehler, Limited. Circle 
No. 858 on Readers' Service Card. 

Development of an Instrumental 
Monitoring Method for Measurement 
of Asbestos in or near Sources is a 
51-page treatise on a system that uses 
a scanning electron microscope with a 
microprobe and image analysis. Paper 
copies are $3.50 and microfiche copies 
are $1.45 (PB-226-471/TA). National 
Technical Information Service, U.S. 
Department of Commerce. Circle No. 
859 on Readers' Service Card. 

Model 810-D Digital Logic Recorder 
is the subject of an applications note. 
The device can be used for synchro- 
nous or asynchronous signals. Bioma- 
tion Corporation. Circle No. 860 on 
Readers' Service Card. 

Nothing Conquers Like the Golden 
Head is a 6-page catalog on a line of 
air compressors and vacuum pumps. 
Pneumotive ITT. Circle No. 861 on 
Readers' Service Card. 

Computers in Information Sciences: 
Computer Components is a bibliog- 
raphy covering January 1968 to Febru- 
ary 1973 (AD-761-970/R). National 
Technical Information Service, U.S. 
Department of Commerce. Circle No. 
862 on Readers' Service Card. 

Leasametric/Metric Resources Cor- 
poration 1974/75 Catalog offers rental 
and lease of electronic instruments, 
sales of new and used (recycled) elec- 
tronic instruments, and comparison 
of more than 5000 electronic instru- 
ments' specifications. Leasametric/Met- 
ric Resources Corporation. Circle No. 
863 on Rteaders' Service Card. 

Series 3380A Reporting Integrators 
are chromatograph-compatible. Hew- 
lett-Packard Avondale Division. Circle 
No. 864 on Readers' Service Card. 
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Now concentrate 48 samples at once. 
Brinkmann's new Sample Concentra- screening extractions, column chromatog- 

tor SC/48 accommodates up to 48 evapo- raphy, liquid scintillation and many other 
ration tubes in a stainless steel rack, elimi- procedures. 
nating handling of individual samples. For literature, write: Brinkmann lnstru- 

Concentration is by means of heat ments, Cantiague Rd., Westbury, N.Y. 
and vacuum, combined with an air current 1l590. In Cqnada, write: Brinkmann Instru- 
directed into each sample. A glass cover ments (Canada) Ltd., 50 Galaxy Blvd., Rex- 
prevents fumes from escaping and permits dale (Toronto), Ont. 
use of nitrogen atmosphere. Solid-state : . 

circuitry, with a temperature range adjust- CDf/48 
able from 30 to 1000C. Ideal for drug I SAML EC C TT 

Circle No. 361 on Readers' Service Card 

We offer 14 
water purification cartridges. 
So how do you know which 

one to pick? 
..... 

......... 

...................... 
.... ... 

............ ...................................... t t ...... .0 I. .. ,.,,.j , 

We'll help you. 
Just consult our Guide to Choosing a Cartridge Water Purification System. 
It's free. For your copy, circle our reader service card number or 
give us a call. 
Barnstead. With more ways to treat your water problems than you have 
problems. 225 Rivermoor Street, Boston, Mass. 02132. (617) 327-1600. 

4.B/RN~rID 
Circle No. 365 on Readers' Service Card 
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BOOKS RECEIVED 

(Continued from page 1366) 

Grenville Goodwin among the Western 
Apache. Letters from the Field. Morris E. 
Opler, Ed. University of Arizona Press, 
Tucson, 1974. 104 pp., illus. $4.50. 

An Introduction to Electrical Instru- 
mentation. A Guide to the Use, Selection, 
and Limitations of Electrical Instruments 
and Measuring Systems. B. A. Gregory. 
Macmillan, London, 1974 (U.S. distribu- 
tor, Crane, Russak, New York). x, 342 
pp., illus. Paper, $12.75. Electrical and 
Electronic Engineering. 

Introduction to Mathematics for Life 
Scientists. Edward Batschelet. Springer- 
Verlag, New York, 1973. xiv, 496 pp., 
illus. Paper, $9.80. Springer Study Edi- 
tions. Reprinted from Biomathematics, 
vol. 2 (1971). 

Low-Noise Electronic Design. C. D. 
Motchenbacher and F. C. Fitchen. Wiley- 
Interscience, New York, 1973. xx, 358 pp., 
illus, $19.95. 

Lymnphocytic Choriomeningitis Virus 
and Other Arenaviruses. Proceedings of 
a symposium, Hamburg, Germany, Oct. 
1972. F. Lehmann-Grube, Ed. Springer- 
Verlag, 1973. xiv, 340 pp., illus. Paper, 
$18.10. 

Medical Genetics. Principles and Prac- 
tice. James J. Nora and F. Clarke Fraser. 
Lea and Febiger, Philadelphia, 1974. xii, 
400 pp., illus. $20. 

The Medium, the Mystic, and the 
Physicist. Toward a General Theory of 
the Paranormal. Lawrence LeShan. Vik- 
ing, New York, 1974. xx, 300 pp. $8.95. 

Metal Ions in Biological Systems. Vol. 
3, High Molecular Complexes. Helmut 
Sigel, Ed. Dekker, New York, 1974. xiv, 
290 pp., illus. $22.75. 

Notes on the Herpetofauna of Surinam 
IV. The Lizards and Amphisbaenians of 
Surinam. M. S. Hoogmoed. Junk, The 
Hague, 1973. vi, 420 pp., illus. + charts. 
Dfl. 100. Biogeographica, vol. 4. 

Orientations in Geochemistry. Panel on 
Orientations for Geochemistry. National 
Academy of Sciences, Washington, D.C.. 
1973. xviii, 122 pp. Paper, $5.75. 

Personalized System of Instruction. 41 
Germinal Papers. J. Gilmour Sherman, 
Ed. Benjamin, Menlo Park, Calif., 1974. 
xiv, 226 pp., illus. Paper, $5.95. The Ben- 
jamin Personalized System of Instruction 
Series. 

Psychological Bases of War. Heinrich 
Z. Winnik, Rafael Moses, and Mortimer 
Ostow, Eds. Quadrangle, New York, and 
Jerusalem Academic Press, Jerusalem, 
1973. 262 pp. $9.95. 

Psychrometry in Water Relations Re- 
search. Proceedings of a symposium, 
Logan, Utah, Mar. 1971. Ray W. Brown 
and Bruce P. Van Haveren, Eds. Utah 
Agricultural Experiment Station, Utah 
State University, Logan, 1972. xii, 342 
pp., illus. Paper, $10. 

Quasiconformal Mappings in the Plane. 
0. Lehto and K. I. Virtanen. Translated 
from the German edition (Berlin, 1965) 
by K. W. Lucas. Springer-Verlag, New 
York, ed. 2, 1973. viii, 258 pp., illus. 
$27.50. Die Grundlehren der mathematis- 
chen Wissenschaften, Band 126. 

Radiation Chemistry of Monomers, 
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