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Start a 
quiet revolution 

Darn on a Beckman J-ZIB Centrifuge 

The new Beckman J-21B refrigerated the JCF-Z rotor permits separations by 
centrifuge is quieting down a lot of labs. continuous flow, zonal and reorienting 
We've thoroughly sound-dampened it and gradient techniques-all in one rotor 
vibration-isolated the drive so there's no body with interchangeable cores. 
whine and very little noise. You can start a quiet (and more efficient) 
But quiet is only one advantage of the revolution in your lab by buying a J-21B. 
J-21B. It has an automatic vacuum sys- Send for Brochure SB-366 to Beckman 
tem that reduces wind friction and a Instruments, Inc., 
high-torque dc drive that gets rotors to Spinco Division, 
speed fast. The advantage: you save con- 1117 California 
siderable time and often can complete Avenue, Palo 
several more runs per day. Alto, Califor- 
And J-21B rotors do more. For example, nia 94304. 
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HOW WE'VE MADE 
SOMIETHING VERY GOOD 

EVEN BETTER! 
Packard introduced the world's first SERVO-TRAY' sample handling (each 
Tri-Carb Spectrometer System over individual 50-vial tray can be used 
twenty years ago. And ever since, and programmed for a separate assay 
we've been continually refining such by as many as 9 individual users). 
systems to better meet the continually Now, we've done it again. The 
expanding needs of liquid scintillation current versions of the 2425 and 2450 
counting. may look unchanged on the outside, - o 
Take our 2425 and 2450 Tri-Carbs for but they incorporate a series of 
example. When they were introduced, development advances on the 
both systems represented a major inside which give these second 
advance in liquid scintillation generation systems even 
counting by offering unequaled betterperformance characteristics 
total-system precision and than their "state of the 
performance ... along with the art" predecessors. Again, 
unique, Packard 
unmatched j - 0 leads 

operating the0 simplicity way in and conven- liquid 
ience of scintillation 

counting. 

Unchanged on the Unchanged on the 
outside, updated outside, updated on ------ 

on the inside: The the inside: The 
150-sample capacity 450-sample capacity Please seCd infomniationl oil: 

Model 2425 Tri- Model 2450 Tri- 
Carb/Request Carb/ Request X I &de 

I 24 25 T ri-C ,r b 
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Air. .. ood...Waer 
Flameless AA monitors three of the 
most important things in your life. 
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pherefrom ndustial pants nd enine oher mtals nfrutsvge- inl mierolite sampluens. Srensitiviy isd 

exhausts is vital to the environ- _ =tables and canned baby unmatched' To monitor water pollutants, 
mentalist... and here's a foods could be no selectthe leader in flamelessAA.. 

I_ ~~Air sample volumes t~_mum prepara- For AA Methodology 
(as small as 250 -astion (simple books on these 
ml) are drawn 1 <}hydrolysis), areas, circle eader 
through a Milli- l>sample is Service Numbers: 

pore filter in a atomized and Airs... No. 153, 

cup, which is measured in.parts 
_ ~~~~~~then placed in per billion; samples AJX'b 
_ 

~~~~~~tomied.Withind 90 seconds! 

E a . . | _ ....... He .. - _~ ~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~... .. 

.::.~ ~ ~ ~ ~ ~ ~ ~~ ~~ ~~ ~~ ~~ ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~.... . ..... w 
_ ^ : . 1 _~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~........ 



Are turbid sample spectra your problem? 

Problem: ~ Solution: 
Murky suspensions or cellular A new Scattered Transmission Acces- 
materials that scatter too much light >a sory detector system with end-on photo- 

' Ae W'to allow standard absorptiometric multiplier tube positioned close to the 
_ measurements. -r = sample to collect more scattered light. 

Measuring absorbance of SPECTRUM OF AN INTACT SPINACH LEAF SPECTRUM OF A YEAST SUSPENSION 

such turbid biological 2. .i 

systems as cytochromes, flavo-l 0. 
proteins and hemoglobins in their 

native state has been difficult at best. 1.6a o0s 
But now, with our new Scattered Trans- 
mission Accessory, meaningful spectra 1.4 0.7 

can be routine. This accessory replaces the 
1.2 0.6 

gm 

detector compartment of the Cary 118, zlu 
retaining the standard cell compartment f10 i.@ 

for non-scattering samples. 1 4 CA 

The Scattered Transmission Accessory 
0 0.4 

increases light-gathering power up to 0.6 0.3 

1 00-fold over the standard absorption 
method. This greater intensity vastly im- r 0.2 

0.2 0.1 

- a . 400~~~~~~~~~~~~~D 5o0 SW 700 400 SW 600 700 

WAVELENGTH, .m WAVELENGTH, am 

Scattered transmission absorption curve of an intact spinach leaf, showing chiorophyl peak, 
and curve of closely packed yeast cells in suspension, resolving the cytochrome bands. 

proves the resolution, the signal-to-noise UV-Visible Spectrophotometer today: 

>4 oth. How? By placing the ~~Highest photometric precision of any ~~ .&v42~~~ ~ turbid sample next to a large instrument in its range. 
end-ondetecor so Measures micro samples down to 20 

that light scattered by mcoies 
the smpleat agles Performs derivative recording and 

polleted isdifference measurements. 
Far UV capability (down to 170 nmn In adition with optional accessory). 

.. ttrIdj m If your studies involve complex 

~~~~~~~~~~ _~ 
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Varian GC New 8500 LC makes it easy 
Autosampler to use the full power of 

liquid chromatography 
The all-new Varian 8500 Liquid 8500 psi columns - columns that 

Chromatograph is the first push-button operate over the entire pressure range 
LC system. All the knobs and levers have from 0 to 8500 psi, for greater efficiency, 
been replaced by a simple, solid-state speed and capacity in all LC modes. 
control panel. No other LC system is so Multilinear Solvent Programmer con- 
easy to operate and control. trols the dual-pump gradient system. 

But more important, no other LC Provides capability to form gradients of 
system gives you so much capability to virtually any useful shape to improve 
use the full analytical power of liquid your analysis. 
chromatography. Here are just a few of Choice of detectors - UV, Refractive 
the full-performance features available Index and Variscan. Variscan is the 
only on the 8500: detector that makes it possible to detect 

Pulseless flow at rates up to 990 ml/hr and analyze any compound that absorbs 
at 8500 psi - full flow at full pressure in the UV-Vis range from 200 to 800 nm. 

Waith 
this new automatic sampler you and a wider selectable range of flow rates/ Every component in the 8500 extends 

can run your gas chromatograph over- pressures to improve your separation. the range of liquid chromatography - 
night, unattended, and have 

schromato- Further, the 8500's pulseless, precisely- makes it possible to do almost everything 
grams from 60 samples (contained in four controlled flow ensures lowest detector in LC either better or faster. 
15-vial quadrant holders which fit into noise, lowest minimum detectable For full information, 
a carrousel unit) by morning. Or, if you'd quantities, and greater accuracy and circle Reader 
like to run it continuously for longer reproducibility of peak areas and Service Number 157. 
periods, each 15-vial holder can be easily retention times. 
removed after its samples are analyzed 8500 psi pumping -a significant 
and replaced with new samples -all margin of extra pressure for high speed 
while the unit is operating! And repro- LC and to take advantage of the new 
ducibility is 0.5% a rel on an absolute high performance columns that often 
basis, something no human operator require high solvent flow rates and cor- _ 
can come close to. responding pressures for fast analysis. 

For details, circle Reader Service 8500 psi injector- 
Number 158. new easy-to-use design 

for highly reproducible . A.... 

Model 2100 injections. . . . 

first choice I d -| . .. 
* 

PP -SES; ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.....-... *w.... 

Model 2100 is the finest "U" column .. 
gas chromatograph ever built. Chemists 
choose it because its large, accessible. 

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

ovn nfld its multi-gass-olmn multi-n A ,1 

throughput of difficult samples such asA- 

pesticides and other labile compounds._ ; =, AS g jr 
For specifications, circle Reader F#S;j 000,; 

Service Number 159. 



Now the XL-IOOA NMR Spectro- 

meter lets you thnk smal 
of both the sample tube and the receiver 

coil ensures maximum coupling of the 
available nuclear magnetic moments with 
the coil. It permits the use of commer- 

cially available capillary tubes costing less 
than one cent each. Hence, the capillary 

can be thrown away after analysis, 
eliminating the messy clean-up 
required with special tubes, or 

the sample can be easily 
stored for future reference. 
Interchanging the 1-mm 

Insert with standard 
Thanks to another Varian XL-IOOA inserts is 

first, a 1-mm Insert Accessory extremely easy. Merely take 
for the XL-1OOA Pulsed-Fourier out one, put in the other, 
Transform NMR Spectrometer, retune and balance. Sample 
scientists such as biochemists and preparation is easy, too. The 
pharmaceutical chemists who have to sample is dissolved in 5 M1 of an NMR 
work with limited sample quantities can solvent containing TMS for a reference. Varian's Application Report NMR-2, 
obtain rapid proton NMR analysis of It is then transferred into a 1 -mm sample which describes the XL-l OOA Insert 

microgram samples. tube by using a drawn out glass pipette Accessory in more detail. 

Using the insert, it's possible to run or a hypodermic syringe. This eliminates Circle Reader Service Number 160. 

proton spectra of 50 jg or less of sample. the bubble problems which sometimes 
Spectra run thusly are obtained in less arise with the use of microcells in larger 
than 17 minutes, yet are superior to tubes. The resulting column length is 
8-hour runs in a 5-mm tube. Sensitivity about 10 mm, assuring freedom from line 
for a fixed amount of sample can improve shape distortion. Since spinning produces 
from 4- to 6-fold when the 1-mm Insert no vortex, spinning speed is not a critical 
Accessory is used. factor. The sample volume in the 1-mm 

The two spectra of A9-tetrahydro- Insert is so much less than the 400 M1 re- 
cannabinol (THC) shown here demon- quired for 5-mm tubes that use of deuter- 
strate the dramatic results possible ated species becomes more economical. 
using the 1-mm Insert. Spectrum A, The 1-mm capillary has its own 
of a concentrated sample in a 5-mm spinner turbine attached. Unlike other 
tube, serves as a comparison for existing techniques designed to accomn- 
the other spectra. Spectrum B (20 modate small quantities of samples, there . 

Mg of sample in a 1-mm tube) and are no plugs to adjust and no sample K 
Spectrum C (20 ,tg of sample in a positioning necessary. Proper positioning 
5-mm tube) were run under identical is automatic thereby assuring repro- 
conditions. Note the well-defined ducible homogeneity. 
peaks in the spectrum run using So, if your research would benefit 
the 1-mm Insert. from rapid proton NMR analysis of 

This innovative approach is microgram samples, write for a copy of A 
successful since reducing the sizes E 0;-ef7 

W0 4X-'t 
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1974 AAAS Auditpe 
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The following audiotapes were made during the 1974 
AAAS Annual Meeting in San Francisco, 24 February to 1 
March. They are available in 5-inch reels or cassettes. 
The price is $19.95 for the first session and $16.95 for each 
additional session of the same symposium. Each session is 
about 3 hours in length. 

168-74-The Development of American Science in the 
19th and 20th Centuries (Sessions I-II). Recent research on 
the history of American science with special emphasis upon 
the contributions of past presidents of the AAAS in connec- 
tion with the organization's 125th anniversary. Robert H. 
Kargon and Harry Woolf, Johns Hopkins University; Sally 
Kohlstedt, Simmons College; Charles Weiner, A merican 
Institute of Physics; and others. 

169-74-Architecture and the American Future: The 
Coming Showdown (Sessions I-IV). Architects, with their 
technical knowledge combined with a designer's attitude, 
can usefully comment on future environments perhaps better 
than those persons especially skilled in "social planning" or 
the "science and technology of physical resource allocation.' 
Nathaniel Alexander Owings, San Francisco; Glenn T. Sea- 
borg, Lawrence Berkeley Laboratory; Paolo Soleri, Cosanti 
Foundation; and others. 

170-74-Biological Control of Populations (One Session). 
Not only must the size of human populations be better 
regulated but new methods, preferably nonchemical, are 
needed for control of populations of pests and parasites of 
man's domestic plants and animals. R. W. Allard and M. M. 
Green, University of California (Davis); Robert van den 
Bosch, University of California (Berkeley); Timothy Prout, 
University of California (Riverside); and Kingsley Davis, 
University of California (Berkeley). 

171-74-Biomedical Aspects of Aging (Sessions I-IV). In 

general, there is a decline! in physiological function with age. 
The loss of vigor and declining mental function are two 
changes familiar to all. A review of classical issues and 
problems on aging is presented. Lester Smith, National Insti- 
tutes of Health; F. Douglas Lawrason, Schering-Plough 
Corp.; Robert D. Terry. Albert Einstein College of Medi- 
cine; and others. 

96 

172-74-Cosmic Evolution (One Session). An evolutionary 
scheme for the formation of the universe with a discussion 
of the possibility of intelligent life in the universe and 
methods for comunicating with it. George Field, Smith- 
sonian Astrophisical Observatory; Frank Drake, Cornell 
University; A. G. W. Cameron, Harvard College Observa-. 
tory; and Cyril Ponnamperuma, University of Maryland. 

174-74-The "Dismal Science" Comes of Age: Economics 
in America's Third Century (One Session). Marina Whitman, 
University of Pittsburgh. As man gains control over his 
environment, and more and more things once regarded as 
free (e.g., air and water) become visibly scarce, the "trade- 
offs" or choices among scarce resources which are the 
central concern of economists will move more and more to 
the forefront. 

175-74-Energy and Society (Session II only). Energy 
and social policy. Robert Engler, City University of New 
York; W. Fred Cottrell Miami University; Arnold H. 
Packer, Committee for Economic Development, Washing- 
ton, D.C.; and others. 

176-74-Ethlcal and Public Policy Issues in Amniocentesis 
and Biomedical Innovation (Sessions I-II). New break- 
throughs in genetics are increasingly making heredity, once 
a mystery of nature, into a matter of human decision- 
making and design. Amniocentesis is a new biomedical tech- 
nique allowing early diagnosis of genetic diseases of the 
unborn. Amnital Etzioni, Columbia University; Lloyd Smith, 
University of California (San Francisco); Leon E. Rosen- 
berg, Yale University; and others. 

177-74-Search for Extraterrestrial Life (One Session). 
Harold P. Klein and Keith A. Kvenvolden, NASA-Ames 
Research Center; Carl Sagan, Cornell University; and others. 

178-74-Food Additives: Beneficial or Deleterious? (One 
Session). Nutritive value of food additives in child and adult 
diets are considered. Possible deleterious effects of additives 
are discussed. Numerous benefits and potential risks of addi- 
tives are weighed against each other. W. Ann Reynolds, 
University of Illinois at the Medical Center; L. J. Filer, Jr., 
Iowa College of Medicine; Leon Goldberg, Albany Medical 
College of Union University; and others. 
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179-74-Fusion Power (One Session). Power from con- 
trolled thermonuclear fusion of the light elements promises 
to be a viable and unique solution to the energy crisis facing 
our technological society. Rolf M. Sinclair, National Science 
Foundation; Robert L. Hirsch, U.S. Atomic Energy Com- 
mission; and others. 

180-74-Implied New Directions for Science and Tech- 
nology (One Session). A large part of the national effort in 
R & D is heavily influenced by new and dimly perceived 
federal policies in allocating resources; much can be gained 
from a firsthand observation of the system by which the 
allocations are made and carried out. Howard J. Lewis, 
Public Science; Hugh Loweth, Office of Management and 
Budget, Washington, D.C.; Eugene B. Skolnikoff, Massa- 
chusetts Institute of Technology; and others. 

181-74 Neurobiological Mechanisms of Adaptation and 
Behavior (Sessions I-IV). Arnold J. Mandell, University of 
California (San Diego); Walter Lovenberg, National Heart 
and Lung Institute; Joseph J. Schildkraut, Massachusetts 
Mental Health Center; and others. 

182-74-New Developments in Brain Function for Speech 
Perception and Production (One Session). Psychophysical 
and physiologic data on general models and data on asym- 
metry of the human brain for speech perception and produc- 
tion. C. I. Berlin, Louisiana State University Medical Center; 
Ruth S. Day, Yale University; and others. 

183-74-The Emerging Portrait of the Planets (Sessions 
I-II). The Moon, Mars, Venus, and Jupiter. Carl Sagan, 
Cornell University; S. I. Rasool, NASA; Bruce Murray, 
California Institute of Technology; and others. 

184-74-Science and the People's Republic of China 
(Sessions I-II). Reports from American scientists who have 
visited China. Anne Keatley, National Academy of Sci- 
ences; John W. Lewis, Stanford University; Edward Chao, 
U.S. Geological Survey; and others. 

185-74-Science for the Naked Eye: Or the Physics of 
Everyday Experience (Sessions I-II). The fundamental con- 
cepts of science that can be derived from our everyday 
experiences. Rolf M. Sinclair, National Science Foundation; 
Jaines E. Gunn and Eugene Shoemaker, California Institute 
of Technology; and others. 

186-74-Velikovsky's Challenge to Science (Sessions I-II). 
Immanuel Velikovsky has concluded that close encounters 
between the earth and the planets Mars and Venus occurred 
at about 1500 B.C. and 775 B.C. Arguments for and against 
his theory are discussed. Immanuel Velikovsky; Carl Sagan, 
Cornell University; J. Derral Mulholland. University of 
Texas; and others. 

187-74-Skylab Science Experiments: A First Report 
(Sessions I-IV). Scientific information gathered from the 
Skylab flights. George W. Morgenthaler, Martin Marietta 
Corp.; William C. Schneider, National Aeronautics and 
Space Administration; Philip O'B. Montgomery, Southwest- 
ern Medical School; and others. 

188-74-Nutrition and Numbers in the Third World. J. 
George Harrar, president emeritus, The Rockefeller Founda- 
tion. The progress of civilization is squarely dependent on 
the provision of an adequate diet, health protection, educa- 
tion, and productive opportunity for all of the world's 
citizens. 

If payment is enclosed, use check or money order (payable to the American Association for the Advancement of Science). 
Allow at least 3 weeks for delivery. 

Mail to: AAAS Audiotape Program, Dept. LISA-2 
1515 Massachusetts Ave., NW, Washington, D.C. 20005 

Name 

Street 

City State Zip 

Prices: single-session: $19.95 Multi-session: first session $19.95; additional 
session(s) of the same symposium, $16.95 

Amount enclosed $ ____ Bill me_ 

Please indicate: a Reel j1 Cassette 

Symposium No. Session No. Quantity 

12 JULY 1974 97 



KEENE. N.H..U US A 03431 /Tel 603352 381OeCABLEADDRESS: FILTERING/TWX71O-366-6390.D-3354, Dassel West 
Germany * Telefon (0 5564) 195/Telex 09 65 632 * 8714 Feldbach ZH, Switzerland * Telefon 0 55/422 12/Telex 75628 

Circle No. 82 on Readers' Service Cord 



Sometimes a digital 
computer can keep up 
with the real world 
only by calling an 
analog into play 

Current theory holds that the 
tennis champion's efficiency- 
and yours-results from hybrid 
computation. Half your brain, 
it seems, does simultaneous par- 
allel processing (which is what 

our analog computers do). The 
other half does sequential proc- 
essing (like a digital). It's the 
interaction between the two that 
lets you plan tactics logically 
while you follow the ball and 
position your racquet. 

Similarly, it is the interaction 
between the digital and analog 
portions of EAl's computer sys- 
tems that allows them to cope 
with immensely complex scien- 
tific and engineering problems at 
real-time speeds-or even faster. 

These hybrid systems, called 
PACERTM, solve the most intri- 
cate of mathematical models in a 
hundredth of the time and at a 

quarter of the cost of a digital 
alone. 

That's why our hybrids are 
hard at work for cost-conscious 
scientific and engineering labs 
involved in almost every area of 
manufacturing and research. 

Producing speedy solutions 
to complex problems has made 
us the world's largest maker of 
analog/hybrid computers. Prob- 
ably we can solve a problem 
or two for you. Write Electronic 
Associates, Inc., West Long 
Branch, N.J. 07764. Or call (201) 
229-1100. 

: } ::~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~N 
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BELGIUM 
Electronic Associates, Inc. 
11 6-120 rue des Palais 
B-1030 Brussels, Belgium 
Tele: 16.81.15 

GERMANY 
EAI-Electronic Associates, GmbH 
FRANZSTRASSE 107 
Bergdriesch 37 (DEMO Cntr) 
D-51 00 Aachen, West Germany 
Tele: Aachen 26041; 26042 

FRANCE 
EAI-Electronic Associates, SARL 
25/27 rue Ginoux 
F-75737 Paris Cedex 15, France 
Tele: 577.08.13 

SWEDEN 
EAI-Electronic Associates-AB 
Hagalundsgatan 40 
S-1 7150 Solna, Sweden 
Tele: 08-8309 80 

ENGLAND 
Electronic Associates, LTD. 
Victoria Road 
Burgess Hill, Sussex, England 
Tele: Burgess Hill 5101 

AUSTRALIA 
EAI-Electronic Assoc., Pty. Ltd. 
48 Atchison Street 
St. Leonards, N.S.W. Australia 
Tele: 439-7522 

JAPAN 
EAI-Electronic Associates, 

(Japan) Inc. 
9th Mori Building 
1-3 Shiba-Atago-cho 
M inato-ku 
Tokyo, Japan 105 
Tele: 433-4671 

BRAZIL 
Electronic Associates Industria e 

Commercio Limitada 
Rua General Fonseca Telles 

No98 
Jardim Paulista 
Sao Paulo, (SP) Brazil 
Tele: 81-72-44 

U.S.A. 
Electronic Associates, Inc. 
West Long Branch, N.J. 07764 
Tel: (201) 229-1100 
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Solar Energy Absorption 

In the excellent article "Atmospheric 
effects of pollutants" by Hobbs et al. 
(8 Mar., p. 909), there is a misstate- 
ment concerning the absorption of 
solar energy in the atmosphere. In the 
section "Radiation balance" the authors 
state: "The infrared radiation is a 
minor part of the incoming solar 
power . . . ," and then go on to discuss 
atmospheric heating by absorption of 
solar radiation without considering ab- 
sorption by HO, CO2 or other species 
with infrared absorption bands. In fact, 
the infrared radiation is not a minor 
part of the incoming solar power. 
Above the atmosphere, only 50 percent 
of the solar energy is at wavelengths 
less than 0.71 micrometer, which is 
approximately where the infrared be- 
gins. The wavelengths below which 60, 
70, 80, 90, and 98 percent of the solar 
energy is found are 0.84, 1.0, 1.2, 1.6, 
and 3.0 /Lm, respectively. There are 
important absorption bands for H20 at 
0.72, 0.81, 0.94, 1.1, 1.38, 1.87, 2.7, 
and 3.2 pum; for CO. at 1.6, 2.0, and 
2.7 lm; and for O., at 0.78 and 1.27 
,jum. The water bands are the most 
important by far. The literature has 
been well summarized by Robinson 
(1). 

The atmospheric absorption of H20, 
CO,, and O2 is almost entirely respon- 
sible for the reduction of solar energy 
flux from 2.00 calories per square cen- 
timeter per second at the top of the 
atmosphere to 1.40 at sea level. The 
direct heating of the atmosphere from 
this absorption can hardly be neglected. 

MARSHAL F. MERRIAM 
Department of Materials Science 
and Engineering, University of 
California, Berkeley 94720 

References 

1. N. Robinson, Solar Radiation (Elsevier, New 
York, 1966), pp. 47-110. 

Merriam correctly points out that 
we excessively deprecated the influence 
of solar infrared radiation on the heat 
budget of the atmosphere. To comple- 
ment his values for the integrated 
solar radiance as a function of wave- 
length, we add an approximate budget 
for the interaction of solar radiation 
with the earth (1): for every 100 
watts of incoming power, 24 are re- 
flected by clouds, 7 are scattered back 
to space by the earth's atmosphere, 
and 4 are reflected back to space by 
the planet's surface (subtotal 35); 22.5 
watts reach the surface directly, 14.5 

more after diffuse scattering from 
clouds, and 10.5 more after diffuse 
molecular scattering (subtotal 47.5); 
of the residue (subtotal 17.5), about 
6 are absorbed by the atmosphere in 
the ultraviolet and 11.5 in the infrared. 
In our article, we carelessly "misspoke" 
our intention of stating that this last 
number is a minor part of the total 
power incident on the planet. It is, of 
course, a larger part of the nonreflected 
solar power, about 18 percent. 

The main purpose of our article was 
to estimate the influences of potential 
pollutants upon the atmosphere. For a 
hypothetical pollutant that is very ac- 
tive in the infrared to absorb 10-3 
of that 18 percent, its global concen- 
tration would have to exceed about 
10 parts per million. The arguments in 
our article suggest that other deleteri- 
ous effects would likely be observed 
at lesser concentrations. 

P. V. HOBBS 
H. HARRISON 

Department of Atmospheric Sciences, 
University of Washington, 
Seattle 98195 

References 

1. M. Neilburger, J. G. Edinger, W. D. Bonner, 
Understanding Our Atmospheric Environment 
(Freeman, San Francisco, 1973), p. 65. 

Osmotic Power Plant 

I have for years used the osmotic 
pump fallacy to illustrate the workings 
of the second law of thermodynamics, 
and hope that none of my students see 
the article "The osmotic pump" by 
Levenspiel and de Nevers (18 Jan., p. 
157) and have dust thrown into their 
intellectual gears. Those familiar with 
oceanography know that the nonequi- 
librium states which do obtain over 
short distances do not admit of prac- 
tical energy-producing processes. 

If one wants to engage in speculation 
and still be quite consistent with the 
laws of thermodynamics, one should 
calculate the amount of energy pro- 
duced by having the mixing of the 
Hudson River with the Atlantic Ocean 
in New York Harbor take place under 
those conditions which approach re- 
versibility and which are attainable by 
the use of modern ion-exchange mem- 
brane technology. A simple calculation 
will show that such a membrane plant 
would make electricity sufficient to sup- 
ply all of the needs of New York City 
and much of the hinterland. It would 
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require, incidentally, membrane stacks 
that would cover all of Central Park to 
a height of some 3 miles, for such is 
the slow rate of diffusive processes. 

HARRY P. GREGOR 

Department of Chemical Engineering 
and Applied Chemistry, Columbia 
University. New York 10027 

We share Gregor's respect for the 
laws of thermodynamics; we believe 
our article shows that respect. As we 
point out in the article, the concentra- 
tion-depth relationship in the oceans is 
far from the equilibrium one; the sec- 
ond law of thermodynamics makes it 
amply clear that one can, in principle, 
extract power from any such non- 
equilibrium situation. 

We hope that in addition to teaching 
his students thermodynamics, Gregor 
teaches them to read articles all the 
way through, and not take parts out of 
context. If his students do, they will 
read the last two paragraphs of our 
article, which we hereby quote. 

In principle, at locations where the 
oceans are deepest the osmotic pump 
should be able to bring fresh water to the 
surface of the real ocean and the osmotic 
power plant should be able to generate 
significant electric power. However, these 
devices are not likely to be economically 
feasible at the present time.... 

One may think of this as a way of 
harvesting some of the sun's free energy 
which is stored in the nonequilibrium state 
of the ocean. So far, mankind has har- 
vested such solar energy where it is more 
concentrated-through photosynthesis, fos- 
sil fuels, hydroelectric power, winds, and 
tides. There are other untapped sources of 
solar energy and possibilities which may 
be more economically attractive than this 
one, such as the steep temperature grad- 
ients in the tropical oceans and photo- 
voltaic conversion. For the near future this 
osmotic approach seems less likely to be 
commercialized than others, although as 
we have shown here it is thermodynami- 
cally feasible. 

We do not believe that anyone who 
reads those paragraphs will be misled 
about the practical prospects of the 
osmotic pump or power plant. 

We have accepted Gregor's sugges- 
tion to calculate the power obtainable 
from the reversible salination of the 
Hudson River at New York. The re- 
versible power would be the volumetric 
flow rate times the osmotic pressure. 
The former averages about 610 m3 
sec-I (1), while the latter is about 
25.6 atm. Multiplying these together, 
we have (610 m3 sec-1) X (25.6 atm) 
X (1.013 X105 watt m-3 atm-1 
sec-1) = 1.58 X 109 watts. The in- 
stalled electric capacity of the United 

States is about 1500 watts per person, 
so this is approximately enough power 
for a population of 1 million people. 
The statement about "New York City 
and much of the hinterland" seems 
exaggerated. 

OCTAVE LEVENSPIEL 

Department of Chemical Engineering, 
Oregon State University, 
Corvallis 97314 

NOEL DE NEVERS 

Department of Chemical Engineering, 
University of Utah, 
Salt Lake City 84112 
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Wind, Waves, and Women 

In his review of Exercise and Sport 
Sciences Reviews (1) (31 May, p. 
977) Steven M. Horvath mentions 
that the best time for a marathon run 
of 50 miles was made by a woman. 
The best time for a 50-mile swim is 
also held by a woman. The indomitable 
Greta Andersen beat the only other 
swimmer (a male) and won the race 
by 5 hours. The question of noblesse 
oblige was not involved since it was a 
professional race in which a $10,000 
purse was involved. In my book Wind, 
Waves, and Sunburn (2), which is a 
history of marathon swimming, I called 
Greta the greatest female marathon 
swimmer in the history of the sport. 
Twice she won the English Channel 
race (21 miles), beating all the men 
in doing so. She is also the only person 
to make a round-trip swim (44 miles) 
of the Catalina Channel. Greta at some 
time in her career has beaten every 
man she has ever swum against. And 
it should be mentioned that Greta is 
no androgyne. She has all the right 
padding in the right places that char- 
acterizes the feminine woman. There 
are many other examples of women 
surpassing men in this sport. 

In more than 20 years of training 
marathon swimmers, I have observed 
the following. Whenever a race is more 
than 4 miles long (about 11/2 to 2 
hours), the women begin to recoup the 
lead the men have taken. From that 
time on it becomes a toss-up as to 
whether the winner will be a man or 
a woman. 

Over the years, many a University 
of Chicago student and professor has 
been humbled by one of my female 
students in training in Lake Michigan. 
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In fact, in many cases, the men have 
spent a whole summer whipping them- 
selves into shape only to find that their 
chances of beating a woman were no 
more than 50-50 over the greater dis- 
tances. 

CONRAD WENNERBERG 

5532 Cornell Avenue, 
Chicago, Illinois 60637 
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Interaction of Sperm with 

Somatic Cells 

In their report (1 Mar., p. 857) on 
the novelty and potential value of the 
uptake of spermatozoa by somatic cells, 
Bendich, Borenfreund, and Sternberg 
fail to mention that the subject is at 
least as old as the observations of 
Kohlbrugge (1) and that almost all 
their methods were put to the same 
use and achieved the same results in 
Sydney, Australia, a decade ago (2). 
We were similarly attracted to the idea 
of the male gamete's being a vector of 
nucleic acid, particularly as a potential 
carcinogen in human cervical cancer 
(3). The epidemiological literature is 
replete with suggestions that the disease 
is truly venereal, and demonstrable inti- 
macy of the two nucleic acids-those 
of sperm head and cervical epithelial 
cell-following coitus was the subject 
of much thought and model building 
by our group (4). Like our colleagues 
in the field of viral oncogenesis, we 
seized industriously upon the concept 
of an admixture of the two nucleic 
acids being potentially somehow car- 
cinogenic. The concept, however, has 
not been as productive as we hoped. 
We now see the importance of the 
sperm head as a vector of arginine-rich 
histones acting not so much deep within 
the target cell, as the authors' electron 
micrographs and autoradiographs so 
dramatically show, but quite superficial- 
ly at its surface and quite early during 
the first moments of contact (5). 

The Sydney studies have been the 
subject of three books, review articles, 
and numerous papers published in 
many countries, including the United 
States and the United Kingdom. Is it 
possible, in an age of some of the 
most sophisticated communications 
mechanisms in the history of mankind, 
from satellites to computer-aided bibli- 

ographies, that the noise level generated 
by an avalanche of publications sets 
the chances of contact between scien- 
tists in related fields at a level less 
effective than that which obtained in 
Medieval times? 

M. COPPLESON 
BEVEN L. REID 

Department of Obstetrics and 
Gynaecology, Queen Elizabeth 11 
Research Institute for Mothers and 
Infants, University of Sydney, 
Sydney, A ustralia 
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We regret we did not cite the earlier 
work of our colleagues in the field of 
gynecology mentioned above; we dis- 
agree with their contention that the 
methods were put to the same use and 
achieved the same results. Our study 
dealt with nonphagocytic spermatozoal 
transfer of genetic information to cul- 
tured somatic cells. Coppleson and 
Reid regarded sperm as potential muta- 
gens and presented experimental data 
which bear on this. They have specu- 
lated that phagocytic uptake of sperm 
or sperm components by immature 
squamous metaplastic cells in the hu- 
man cervix might lead to carcinoma 
after a long latent period. Although 
they do not now regard their concept 
as productive as they had hoped, we 
believe this latter possibility to have 
great merit. The astonishingly high in- 
cidence of prostatic carcinoma (1), 
the anatomical possibility that sperm 
can play a role in this disease also, 
and the current difficulty obtaining 
direct experimental evidence on var- 
ious stages of this lengthy process make 
it important to pursue and support 
systematic fundamental investigations 
which can be rigorously evaluated at 
each step. 

AARON BENDICH 
ELLEN BORENFREUND 

STEPHEN S. STERNBERG 
Memorial Sloan-Kettering Cancer 
Center, New York 10021 
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AAAS: Retrospect and Prospect 
When I was approached by the search committee of the Board of 

Directors early in the spring of 1970 about the possibility of joining 
AAAS, I was infected by their enthusiasm for the roles AAAS could 
play in increasing the public understanding of science and in educating 
scientists to their responsibilities as citizens. 

Shortly after I came to AAAS, I expressed my conviction that the 
Association must seek to reach out to five populations: the scientific 
community, youth, teachers and education administrators, leaders in 
government, and science journalists. 

Scientists have become increasingly conscious of parochialism within 
the scientific enterprise. Science has evolved as a counterforce for the 
broader education of scientists. I take pride in having served as its 
publisher and in having shared the responsibility for answering the irate 
letters that are an indicator of a lively journal. 

In the field of science education, Science-A Process Approach has 
had a major impact upon instruction at the elementary school level. 
Similarly, the AAAS-developed curriculum guidelines have been models 
for education and planning at both the elementary and secondary levels. 

The Congressional Seminars conducted for many years jointly with 
the Brookings Institution and expanded 2 years ago are an effective 
educational instrument for decision-makers. The program of Congres- 
sional Science Fellowships, inaugurated last fall, is among the three or 
four most important things that the Association has engaged in during 
its recent history. These fellowships offer scientists and engineers-par- 
ticularly young scientists and engineers-exciting new career oppor- 
tunities. 

Communications with the public through science journalists have 
been rather limited. But with our recent participation with the Corpo- 
ration for Public Broadcasting in science television, our audiotape pro- 
gram, and our community seminars on energy held this year in six cities 
around the country, there is a glimpse of what is possible. 

A sixth audience that I should have included in my earlier list are 
the artists and writers of our country. The two cultures gap is as broad 
now as it was when C. P. Snow wrote about it in the late 1950's. 
Everyone will agree that science profoundly affects our life and times, 
but we scientists have failed to have a significant impact upon the 
general scheme of American values. 

The artist, in contrast to the scientist, immerses himself in the every- 
day experiences of people, reflects what society is, and ultimately has 
a powerful role in shaping what it will become. If we are truly to 
achieve Bacon's vision of science as the enlightened servant of man, we 
must take science and, as one great humanist of an earlier day urged 
upon the artist, "assimilate it to human needs, color it with human 
passion, transform it into the blood and bone of human nature." Sir 
William Osler is reported to have said not too many years ago that 
we are in "yet the childhood of the world, and a supine credulity is 
still the most charming characteristic of man." If such is the case, 
it is high time that we got on with the job of teaching society at 
large that science and technology-as the companion approaches to 
solving problems that combine logic with observation-are, in the 
general case, simple, straightforward, and even beautiful in their con- 
ceptualization. 

My life and times at AAAS have been exhilarating. I've formed 
many friendships. I've had a great learning experience. As I leave my 
present post, I look forward to participation in Association affairs as a 
life member. My enthusiasm and affection for AAAS will long con- 
tinue.-WI[[LIAM BEVAN 
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CLINICAL 
IMMUNOBIOLOGY 
Volume 2 
edited by FRITZ H. BACH and ROBERT A. GOOD 
CONTENTS: E. DONNALL THOMAS: Bone Mar- 
row Transplantation. G. MATHE. L. SCHWARZEN- 
BERG, N. KIGER, 1. FLORENTIN, 0. HALLE- 
PANNENKO, and E. GARCIA-GIRALT: Bone 
Mlarrow Transplantation for Aplasias and Leukemias. 
ROBERT A. GOOD and FRITZ H. BACH: Bone 
Matrow and ThymuLs Transplants: Cellular Engi- 
nee: in To Correct Primary Immunodeficiency. H. 
SHERWOOD LAWRENCE: Selective Immuno- 
therapy with Transfer Factor. LYNN E. SPITLER, 
ALAN S. LEVIN, and H. HUGH FUDENBERG: 
Transfer Factor. C. GRISCELLI: Transfer Factor 
Therapy in ImmUnodeficiencies. RICHARD T. 
PREHN: Immunological Surveillance: Pro and Con. 
HERBERT F. OETrTGEN: Serology of Cancer. 
KARL FRIK HELLSTROM and INGEGERD 
HELLSTROM: The Role of Cell-Mediated Immun- 
ity in Control and Growth of Tumors. JON R. 
SCHMIDTKE and RICHARD L. SIMMONS: Ex- 
perimental Models of Tumor Immunotherapy. 
MORTIMER M. BORTIN: Graft versuis l-euikemia. 
1974, 326 pp.. $14.50! ?6.(95 

9th Edition 

MATHEMATICAL 
FORMULAS 
by HANS-JOCHEN BARTSCH 
This compilation of formulas covers the whole field 
of mathematics-from the fundamental rules of 
arithmetic through analytic geometry and infinitesimal 
calculus to the Fourier series and the fundamentals 
of probability calculus-and includes subjects of 
topical interests such as matrices, statistics, linear 
optimiz7ation. Boolean algebra, and Iaplace trans- 
forms. 
1974, atboua 475 ipii.. in /)ie'parationi 

APPLIED 
SOLID STATE SCIENCE 
Advances in Materials and Devices Research 
Volume 4 
edited by RAYMOND WOLFE 
This serial publication is devoted to reviews of Cut- 
ient work in applied solid state science. Significant 
rezcent research land development in such fields as 
semiconductors, optics and magnetics are critically 
discussed by distinguished authors who have them- 
selves made imrportant contributions to the subject 
tinder review. Each article deals with a specific as- 
pect of solid state device research, with emphasis on 
the basic physics or materials science on which each 
device is based rather than on engineering details or 
applications. Volume 4 covers such topics as: Nar- 
row Gcap Semiconductors: Electrooptic Ceramics: 
Solid State Batteries: and Hete rostruct tre Junction 
L-asers. 
1974. 356 pp., $28.50/?13.70 

ACADEMIC PRESS, INC. 
A4 .Sub s idiarv of Ilar~c oafrt Bra{fce J) 1fOva1oich, Pufblishler. 

1 11 FIFTH AVE., NEW YORK, N.Y. 10003 
24-28 OVAL ROAD, LONDON NWI 7DX 

Circle No. 415 on Readers' Service Card 

The first 
color-accurate 

photomicrographic 
module system. 

The PM-10 photomicrographic 
system from Olympus is the first 
modular camera system that not 
only delivers accurate exposure, 
but accurate color, too. 

That's because its exclusive 
photoelectronic system includes 
through-the-lens auto exposure 
control (from 32 min. to 1/ 100 
seconds with any film that you 
can name) plus through-the-lens 
color temperature metering and 
matching. 

And when we say any film, 
we mean it: a choice of modular 
backs and accessories lets you 
shoot anything from 35mm (with 
automatic film advance, if de- 
sired), to Polaroid film packs, to 

4x5" (plates, film packs, 
X. . . - ----sheetsand Polaroid sheets). 

In fact, our choice of 
_modules is so wide that it 

even includes an inexpen- 
sive body without automatic 
features-but with the same 
wide choice of interchange- 
able backs and accessories. 

Whatever you're look- 
ing at now, whatever micro- 
scope you're using, there's 
a PM-10 system that can 
capture just what you see 
the way you see it-color or 
black and white. 

Send for our free lit- 
erature, and you'll see just 
what we mean. 

L Olympus Corporation of America, 
S 2 Nevada Drive, 

iNew Hyde Park, N.Y. 11040 

PMM-1o 
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Polyadenylic acid, ammonium salt 
[adenylate-2, 8-3H] 
>500mCi/mmole Current Lot: 1 Ci/mmole 
Lyophilized solid in screw-cap bottle, shipped in dry ice. 
NET-450 $105/251ACi $325/1 OOjACi 

Polyuridylic acid, ammonium salt 
[uridylate-5, 6-3H] 
>500mCi/mmole Current Lot: 13 Ci/mmole 
Lyophilized solid in screw-cap bottle, shipped in dry ice. 
NET-436 $105/25LCi $325/1004Ci 

Molecular hybridization with 3H-labeled Polyuridylic 
acid (Poly U) has been used 1-2 to detect Poly A 
sequences in viral RNA. 

1. D. Gillespie, S. Marshall, and R.C. Gallo, Nature 236,227 (1972). 

2. J. Schlorn, D. Colcher, S. Speigelman, S. Gillespie. and D. Gillespie, 
Sciencel79,697 (1973). 

'@J New England Nuclear 
575 Albany Street, Boston, Mass. 02118 
Customerservice 617-482-9595 

NEN Canada Ltd.. Dorval. Quebec: NEN ChemicalsGmbH, DreieichenhainW. Germany. 

Circle No. 422 on Readers' Service Card 

70C 
Ultra-Cold. 

-96? C- 
U ltra-Colder. 
Both from Kelvinator Commer- 
cial. Upright drops to -760C. . _ . 
Ultra-cold. Chest model dips 
to -960C. Ultra-colder. Up- 
right's six French doors open 
individually. And you can 
label each door to know what's 
inside. Easy labeling for what's i>; 
under the chest's stainless steel I - = 
sliding lids, too. Want more? A 
Automatic alarm systems? 22 
portholes for recorders? The _ 
Kelvinator Commercial name? j 
You got them. Don't be caught 
in the cold without ultra-cold. 
Contact J. E. Hirssig at Kelvinator 
Commercial, the company that knows 
how to give you 12 cubic feet of the best cold you ever had. 

UprightUC-lOS (-76?C/-105'F) ChestUC-520 (-85?C/-120'F) 
Chest UC-540 (-96?C/-140'F) 

A46elVb~z topi 
621 Quay Stret * Manitowoc, Wisc. 54220 * (414) 682-0156 

One of the White Consolidated Industries 
&DEN 

Circle No. 413 on Readers' Service Card 
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Literature 

Recording Titration System 

The Titrigraph (Fig. 1) automatically 
records standard titration curves, 'first 
derivative cuives, or the kinetics of 
reaction solutions. A digital or analog 
pH meter may be used as the signal 
source; sensors include pH, specific- 
ion, or other potentiometric electrodes. 
The amount of reagent dispensed is 
controlled as the speed of the reaction 
changes. London Company. Circle No. 
867 on Readers' Service Card. 

Enzymes 

More than 150 purified enzymes are 
now available from a single supplier. 
Among them are choline kinase, ob- 
tained from rabbit brain, which is use- 
ful in measuring content of choline and 
acetylcholine in brain tissues; lacto- 
peroxidase, obtained from milk, which 
finds application in studies of peroxi- 
dase-dependent reactions; and super- 

oxide dismutase, obtained from beef 
erythrocytes, which facilitates the study 
of free radical reactions. Research Di- 
vision, Miles Laboratories. Circle No. 
865 on Readers' Service Card. 

Animal Activity Monitor 

The Varimex activity meter dis- 
tinguishes between vertical movement 
and horizontal movement of sub- 
jects. Experimental animals and con- 
trol animals may be monitored alterna- 
tively by the same control unit. The 
control unit houses signal oscillators, 
timing and tuning devices, sensitivity 
adjustment, and accumulating counters. 
Sensors of horizontal movement are in- 
ductive; sensors of vertical movement 
are capacitive. Systems may be de- 
signed to monitor movement under a 
variety of experimental conditions. 
Columbus Instruments Division of In- 
ternational Instrument Company. Cir- 
cle No. 868 on Readers' Service Card. 

Fig. 1. The Titrigraph system automates all steps of titration and records results 
during the procedure. 
12 JULY 1974 

Sif-X Columns and Packings for 
High Performance Liquid Chromatog- 
raphy details a line of accessories for 
all liquid-chromatography applications. 
Perkin-Elmer Corporation. Circle No. 
869 on Readers' Service Card. 

High Voltage Power Supplies for 
Laboratory and Industry gives specifi- 
cations of the RHR line of regulated 
direct-current devices. Spellman High 
Voltage Electronics Corporation. Cir- 
cle No. 870 on Readers' Service Card. 

Solid State Switches are described in 
bulletin S-101 for many communica- 
tions applications. Raytheon Company. 
Circle No. 871 on Readers' Service 
Card. 

Environmental Field Testing and 
Analysis Service capabilities are out- 
lined in a brochure devoted to stack 
emission, high temperature sampling, 
odor analysis, and other environmental 
test applications. Particle Data Labora- 
tories, Limited. Circle No. 872 on 
Readers' Service Card. 

Inverted Metallurgical Microscopes 
describes the MEC line including fea- 
tures and detailed specifications. Uni- 
tron Instrument Company. Circle No. 
873 on Readers' Service Card. 

Model 805 Waveform Recorder 
is the subject of a four-page brochure 
that includes illustrations and design 
features. Biomation Corporation. Cir- 
cle No. 874 on Readers' Service Card. 

Electron Tubes, Integrated Circuit 
Diodes and Transistors are catalogued 
in the 1974-75 price list from JSH 
Electronics, ~ncoborated. Circle No. 
875 on Readers' Service Card. 

Heat Systems for Laboratory and 
Pilot Plant Applications are illustrated 
in a color catalog that details furnaces 
of four types: tube furnaces (single- 
zone and three-zone), muffle furnaces, 
and crucible furnaces. Lindberg Divi- 
sion of Sola Basic Industries. Circle No. 
876 on Readers' Service Card. 

Fact Pack Postcard Catalog offers 
instant response to inquires for all 
types of gases, mixtures, and delivery 
and storage apparatus. Matheson Gas 
Products. Circle No. 877 on Readers' 
Service 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 94A and 190C) and placing it in the 
mailhox. Postage is free.-RICHARD G. SOMMER 
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NOW FROM TELEDYNE ISOTOPES 

.....FOR THE MOSTACCURA TE 
ISO TOPIC A NA L YSIS KNOWN. . . . . 

.... THE INSTRUMENT USED TO 
ESTABLISH WORLDWIDE 
STANDARDS FOR SURFACE OR 
THERMA L IONIZA TION. . . . . 

DE VEL OPED B Y WIL LIA M R. SHIEL DS |l 
PRODUCED B Y TEL ED YNE ISO TOPES 

V ISOTOPE GEOCHEMISTRY..... 
y AGEDETERMINATIONANALYSIS 
V NUCLEAR FUELS AND POISONS 

ANAL YSIS ................... 
y TRA CE EL EMENT ISO TOPE 

DILUTIONANAL YSIS ........ 000 
, INDUSTRIAL PROCESS CONTROL 

INSTRUMENTA TION........ 
, ENVIRONMENTAL MEDICINE 

STUDIES ................. ON 

... FROM THE COMMERCIAL 
LEADER /N FUEL A SSA Y AND _ 
ISO TOPIC ANALYSIS.... 

MASS V SPECTROMETER by 

-TELWNEISOTOPES 
110 W. Timonium Rd., Timonium, Md. 21093 
Phone:301-252-8220 Telex: 87-780 
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Risse, Ed. Thomas, Springfield, Ill., 1973. 
viii, 168 pp. $8.95. 

Mossbauer Effect Data Index. Covering 
the 1972 Literature. John G. Stevens and 
Virginia E. Stevens, Eds. IFI/Plenum, 
New York, 1973. x, 488 pp., illus. $37.50. 

Mossbauer Effect Methodology. Vol. 8. 
Proceedings of a symposium, New York, 
N.Y., Jan. 1973. Irwin J. Gruverman and 
Carl W. Seidel, Eds. Plenum, New York, 
1973. xii, 282 pp., illus. $22.50. 

Mycoplasma and Mycoplasma-Like 
Agents of Human, Animal, and Plant 
Diseases. Papers from a conference, New 
York, Jan. 1973. New York Academy of 
Sciences, New York, 1973. 532 pp., illus. 
Paper, $44. Annals of the New York 
Academy of Sciences, vol. 225. 

Natural Chelating Polymers. Alginic 
Acid, Chitin and Chitosan. R. A. A. 
Muzzarelli. Pergamon Press, New York, 
1974. xii, 254 pp., illus. $15. International 
Series of Monographs in Analytical Chem- 
istry, vol. 55. 

New Concepts HI. P. Carsky, R. Zah- 
radnik, H. Hartmann, K.-H. Lebert, and 
K.-P. Wanczek. Springer-Verlag, New 
York, 1973. iv, 116 pp., illus. $19.70. 
Topics in Current Chemistry, vol. 43. 

Organic Syntheses. An Annual Publica- 
tion of Satisfactory Methods for the Prep- 
aration of Organic Chemicals. Vol. 53. 
Arnold Brossi, Ed. Wiley, New York, 
1974. xiv, 194 pp., illus. $10.50. 

Orientation and Form. Irvin Rock. 
Academic Press, New York, 1973. x, 166 
pp., illus. $11.95. 

The Packed Column in Gas Chroma- 
tography. Walter R. Supina. Supelco, 
Bellefonte, Pa., 1974. vi, 166 pp., illus. 
Paper, $12. 

Petrole et Proteines. Alfred Champa- 
gnat and Jean Adrian. Doin, Paris, 1974. 
196 pp., illus. Paper, 76 F. 

Physical Science. George A. Williams, 
Max C. Bolen, and Ray D. Doerhoff. 
Webster Division (McGraw-Hill), New 
York, 1973. xii, 420 pp., illus. $7.96. 
Challenges to Science. 

Physics and Geology. J. A. Jacobs, R. 
D. Russell, and J. Tuzo Wilson. McGraw- 
Hill, New York, ed. 2, 1974. xviii, 622 
pp., illus. $17.95. McGraw-Hill Interna- 
tional Series in the Earth and Planetary 
Sciences. 

Phytochemical Methods. A Guide to 
Modern Techniques of Plant Analysis. 
J. B. Harborne. Chapman and Hall, Lon- 
don, 1974 (U.S. distributor, Halsted 
[Wiley], New York). x, 278 pp., illus. 
$15.50. 

The Pituitary Gland. A Comparative 
Account. R. L. Holmes and J. N. Ball. 
Cambridge University Press, New York, 
1974. x, 398 pp., illus. $28.50. Biological 
Structure and Function, vol. 4. 

Policy Analysis in the Federal Aviation 
Administration. Steven E. Rhoads. Lexing- 
ton (Heathl), Lexington, Mass., 1974. xii, 
160 pp. $11.50. 

The Population Problem. Stanley John- 
son, Ed. Halsted (Wiley), New York, 1974. 
232 pp., illus. $9.95. David and Charles 
Sources for Contemporary Issues Series. 

Practical Histochemistry. J. Chayen, 
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L. Bitensky, and R. G. Butcher. Wiley- 
Interscience, New York, 1973. xiv, 272 
pp., illus. $11.50. 

Prices, Profit, and Production. How 
Much Is Enough? J. William Leasure and 
Marjorie Shepherd Turner. University of 
New Mexico Press, Albuquerque, 1974. 
xvi, 144 pp., illus. Paper, $3.50. 

Principles of Dairy Science. G. H. 
Schmidt and L. D. van Vleck. Freeman, 
San Francisco, 1974. xii, 558 pp., illus. 
$15. A Series of Books in Agricultural 
Science. 

Principles of Modern Immunobiology. 
Basic and Chemical. Byung H. Park and 
Robert A. Good. Lea and Febiger, Phila- 
delphia, 1974. x, 618 pp., illus. $20. 

Proceedings of the First Philip Morris 
Science Symposium. Proceedings of a 
symposium, Richmond, Va., Apr. 1973. 
Nicholas J. Fina, Ed. Philip Morris, New 
York, 1973. 134 -pp., illus. 

The Processing of Information and 
Structure. Wendell R. Garner. Lawrence 
Erlbaum Assoc., Potomac, Md., 1974 
(distributor, Halsted [Wiley], New York). 
xiv, 204 pp., illus. $10.95. Experimental 
Psychology Series. 

Psychoanalysis and Psychotherapy. 36 
Systems. Robert A. Harper. Aronson, New 
York, 1974. x, 182 pp. $7.50. Reprint of 
the 1959 edition. 

A Psychology of Picture Perception. 
John M. Kennedy. Jossey-Bass, San Fran- 
cisco, 1974. xvi, 174 pp., illus. $10.75. 
The Jossey-Bass Behavioral Science Series. 

Psychopathological Disorders in Child- 
hood. Theoretical Considerations and a 
Proposed Classification. Group for the 
Advancement of Psychiatry. Aronson, 
New York, 1974. x, 176 pp. $10. 

Radio Frequency Heating in the Tim- 
ber Industry. J. Pound. Spon, London, 
1973 (U.S. distributor, Halsted [Wiley], 
New York). viii, 192 pp., illus. $11.50. 
Second edition of Practical RF Heating 
in the Timber Industry. 

Remote Sensing. Techniques for En- 
vironmental Analysis. John E. Estes and 
Leslie W. Senger, Eds. Hamilton (Wiley, 
New York), Santa Barbara, Calif., 1974. 
x, 340 pp., illus. $11.50. 

Research Techniques in Nondestructive 
Testing. Vol. 2. R. S. Sharpe, Ed. Aca- 
demic Press, New York, 1973. xii, 454 
pp., illus. $25.75. 

Review of Child Development Research. 
Vol. 3, Child Development and Social 
Policy. Bettye M. Caldwell and Henry N. 
Ricciuti. University of Chicago Press, 
Chicago, 1974. xiv, 582 pp. $15. 

Road Salt, Drinking Water, and Safety. 
Improving Public Policy and Practice. 
Robert C. Terry, Jr. Ballinger, Cambridge, 
Mass., 1973. xxviii, 164 pp., illus. $8.50. 

The Science of Life. The Living System 
-A System for Living. Paul A. Weiss. 
Futura, Mt. Kisco, N.Y., 1973. xx, 138 
pp., illus. $7.95. 

The Science and Technology of Aerosol 
Packaging. John J. Sciarra and Leonard 
Stoller, Eds. Wiley-Lnterscience, New York, 
1974. xvi, 710 pp., illus. $35. 

The Scientific Achievement of the Mid- 
dle Ages. Richard C. Dales. University of 
Pennsylvania Press, Philadelphia, 1973. x, 
182 pp., illus. Paper, $3.45. 

Sea Turtles and the Turtle Industry of 
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SEROLOGISTS: 
HANDLE UP TO 120 
ANTIGEN SPOTS 
AT ONE TIME 
Multispot Microscopic Slides with 
PTFE coating provide between 12 
and 120 spots for seriological test- 
ing by immunofluorescence. The 
3mm, 6mm or 9mm diameter spots * 

maximize the economy of reagents 
as well as the reproducibility of tech- 
nique. Multispot glass slides are 
ideal for syphilis, malaria and autoimmune serology. Three sizes are 
available: 3" x 1" (12 spots), 31/2" x 2" (28 spots), 71/2" x 41/4" (120 
spots). Order standard PTFE coating for multiple use or heavy coating 
for extended use. Low cost, too ... less than 2? per test on a disposable 
basis. Send for data and prices to Shandon Southern Instruments, 
Inc., 515 Broad Street, Sewickley, PA. 15143 (Pittsburgh District). 
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the West Indies, Florida, and the Gulf of 
Mexico. Thomas P. Rebel. University of 
Miami Press, Coral Gables, Fla., ed. 2. 
1974. 250 pp., illus. $10. 

Second Order Equations with Nonnega- 
tive Characteristic Form. 0. A. Oleinik and 
E. V. Radkevic. Translated from the Rus- 
sian edition (Moscow, 1971) by Paul C. 
Fife. American Mathematical Society 
(Plenum), Providence, R.I., 1973. viii, 
260 pp. $20. 

La Separation des Isotopes. Marius 
Chemla and Jacques Perie. Presses Uni- 
versitaires de France, Paris, 1974. 246 pp.. 
illus. Paper, 26 F. 

Sexual Deviation. Psychoanalytic In- 
sights. Mortimer Ostow, Ed., with the as- 
sistance of Martha H. Gillmor. Quad- 
rangle (New York Times Book Co.), New 
York, 1974. xviii, 188 pp. $7.95. 

Social Indicators 1973. Selected Statis- 
tics on Social Conditions and Trends in 
the United States. Statistical Policy Di- 
vision, Office of Management and Budget, 
Washington, D.C., 1973 (available from 
the Superintendent of Documents, Wash- 
ington, D.C.). xiv, 258 pp., illus. Paper. 
$7.80. 

Social Problems and Public Policy. De- 
viance and Liberty. Lee Rainwater, Ed. 
Aldine, Chicago, 1974. viii, 438 pp. Cloth. 
$15; paper, $5.75. 

Sociocultural Origins of Achievement. 
Martin L. Maehr. Brooks/Cole, Monterey, 
Calif., 1974. xii, 100 pp., illus. Paper. 
$2.95. Basic Concepts in Educational 
Psychology Series. 

Southwestern Groundwater Law. A 
Textual and Bibliographic Interpretation. 
John R. Chalmers. Office of Arid Lands 
Studies, University of Arizona, Tucson, 
1974. xii, 228 pp., illus. Spiral bound, $5. 
Arid Lands Resource Information Paper 
No. 4. 

Statistical Thermodynamics. B. J. Mc- 
Clelland. Chapman and Hall London, 
1973 (U.S. distributor, Halsted [Wiley]. 
New York). xvi, 334 pp., illus. Cloth, $23; 
paper, $12.75. Studies in Chemical Phys- 
iCs. 

Statistics. The Essentials for Research. 
Henry E. Klugh. Wiley, New York, ed. 
2, 1974. xvi, 426 pp., illus. $11.95. 

Structural Geology. An Introduction to 
Geometrical Techniques. Donal M. Ragan. 
Wiley, New York, ed. 2, 1973. x, 236 pp., 
illus. Paper, $7.95. 

Subcellular Particles, Structures, and 
Organelles. Allen I. Laskin and Jerold A. 
Last, Eds. Dekker, New York, 1974. xiv, 
312 pp., illus. $24.75. Methods in Mo- 
lecular Biology, vol. 5. 

Superconducting Materials. E. M. Savit- 
skii, V. V. Baron, Yu. V. Efimov, M. I. 
Kychkova, and L. F. Myzenkova. Trans- 
lated from the Russian edition (Moscow, 
1969) by G. D. Archard. K. D. Timmer- 
haus, Transl. Ed. Plenum, New York, 
1973. xiv, 460 pp., illus. $27.50. Inter- 
national Cryogenics Monograph Series. 

Surface Carbohydrates of the Eukary- 
otic Cell. G. M. W. Cook and R. W. 
Stoddart. Academic Press, New York, 
1973. xiv, 346 pp., illus. $19.50. 

System Analysis Techniques. J. Daniel 
Couger and Robert W. Knapp, Eds. Wiley, 
New York, 1974. xiv, 510 pp., illus. $14.95. 

The Technique of Psychoanalytic Psy- 
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