
Vol. 168, No. 3928 I 'ILTW"" 10 April 1970 

o. .nmeeme  . , 
. et  



TO  and vector arininetiri eobU sm liP W4hC OF I atetr torma ri keys tan ar t$4*$t  1ip,ut flyn#11I1 range 10 'P tB pOr arid vicsvrsa Ifl ITldhSeCOrIds 
y   200 deC 

uo  reeis odes Otervbort of Trig fwtteesc v r rig U 
ath operations on $ diIayed egtsrs rants anti ariy e an to in up to 32 tnoreregistars for datastorage 1egrees or radians 

   ' ' 

IntEJUGIO t1eHP$IOO54o giv  
-t,} ,, 00 h I of asi C ICuta 

t rs Provid addition t internal 
' memory ri . progr mmig p bihty , $TE Edit PWflS easIlY Single ste : 

 M t F ugh r ram t CheCkand 
gAdress ni ivid I 

 Program from the eyIri   P  make C ITOCtI ris W th ut 
ReCord and store up to 392 step onto it'i the entire program 
programs on  orett'crd srze 
magnetic ords fo' repeated 
Pse 

Bt'aflchlug U11I I*oplng fexiIihty 

gratnrnng p b ty Sin fe 
key di C t subro tine caW 



The Emancipator... 

start of 
the small 

computing 

system! 
It all starts wIth the HP 9100A ability to call subroutines directly 
calculator.. and grows from there. gives you more efficient use of 
In capability.., not in size. this extra memory. 

In fact, you can fit the entire HP Just pick the calculator that 
System 9100 on your desk. It's the best suits your needs. Plug in 
personal computing system that puts the peripherals and you are ready 
immediate answers to big computing to go. The computing power of your 
problems right at your fingertips. basic system can continue to grow to 

meet your changing requirements. g If a picture is worth a thousand 
numbers, add a plotter. See the Additions, like the upcoming memory extender, will be solutions being plotted as fast as your compatible with either calculator. problem is being solved. 

Need printouts? Get the quiet Stretch your computing dollar with 
printer that operates in an office the personal computing system that 
or lab environment without disturbing has learned to live on a small budget. Put this system to work for you now. Just you, or your neighbors. call your local HP Calculator Salesman, 

You also get an extensive and he will have the HP System 9100 
growing library of applications on your desk faster than 
oriented programs. you thought possible. 

But the HP System 9100 is not Or, write to Hewlett-Packard, 
resting on its laurels. Now you P.O. Box 301, Loveland, Colorado 

090/1 have a choice of basic calculators 80537. In Europe: 1217 Meyrin-Geneva, 

for your small computing system. Switzerland. Prices: HP 9100A 

HP is adding the 91008 calculator for Calculator $4400; HP 9100B of you who want even more Calculator $4900. Peripherals; HP those 9120A Printer $975; HP 9125A X-Y HEWLETT& PACKARD 
memory and programming power. Plotter $2475. Lease/rental programs 
The addition of 16 more storage start as low as $1.Solcomputing 
registers doubles the programmable hour, based on average 

HP CALCULATOR SYSTEM 9100 memory to 392 program steps. And, the usage. 
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Scientist or statistician? Some new computer 

developments are changing things for the better 

To the laboratory scientist, the promise of the computer is relief 
from a growing burden of rather boring statistical work. He is 
much less interested in the computer's nanosecond-speed and the 
bit and word-size of its memory than in its ability to accumulate 
data, plot graphs, make long calculations and generally perform 
the non-creative tasks that increasingly are reducing his effective- 
ness as a scientist. 

Given the chance, the computer can live up to its promise. But 
in all too many laboratories, the computer doesn't even stand the tribution data more precisely and in much less time-about 10 

chance of a trial because it creates new problems that some scien- minutes-than TBP distillation. The new method employs the 

tists consider to be worse than the old. Chief among these is the HP 7600A Chromatograph System which is capable of automatic 

complexity of putting the computer to work in the laboratory- unattended operation from sample measurement and injection 

programming it, mastering the instrument-computer and the through GC analysis and digital readout of integration data. 
man-machine interfaces-which, to the scientist, is often a greater The recipe for simulated distillation with the 7600A is rela- 

drudgery than the manual data gathering and calculations that tively simple. After installing a non-polar column of limited effi- 
the computer eliminates, ciency (most of the methyl-silane silicone rubber phases are 

Two more or less recent advances in technology will make the satisfactory), set the GC for a linear program of 6 to 100C/min- 

computer more readily acceptable to the reticent scientist. The ute starting at - 200C, load the sample tray with as many as 

first is the small, instrument-oriented digital computer, a rela- 36 different calibration and analytical samples, even of widely 

tively low-cost ($l0,000-$20,000) machine with easy-to-use con- diverse boiling ranges up to 10000F. .. and push the start but- 
trols, often pre-programmed to do a specific job . .. as in the ton: the rest is automatic. 
lunar sample analysis experiment described later. Second is the The 7600A automatically injects the samples and prepares a 
growing popularity, at lower and lower cost, of shared-time com- punched tape record of the GC retention time and area measure- 

puter leasing, which reduces the physical presence of the com- ments at precise time intervals. Complete sets of programs pro- 

puter in the lab to nothing more complex than a typewriter-like vided with the 7600A enable any of the principal time-sharing 
keyboard. When coupled with the availability of packaged pro- computer services (including the HP 2000A Time-Shared System) 

grams developed by instrument manufacturers for a specific ana- to read the punched tape data, determine the initial and final boil- 

lytical purpose-as in the simulated distillation article described ing points of each sample, assign boiling temperatures to each 

next-shared-time computers will satisfy increasingly larger data point and print out the analysis report of boiling point dis- 

numbers of scientists, tribution of each sample at 1% increments. 
In both cases, the scientist can capture the advantage of the No knowledge of computer programming is required by the 

computer without suffering its complications. Use of the computer analyst. At each stage of the computer-performed calculations, 

requires nothing more complex than answering a computer-initi- the computer asks for the information it requires and the opera- 

ated dialogue in English and mathematical terms that are already tor answers by typing the requested number or word on the time- 
familiar to the analytical technique in question.., and entering share terminal keyboard. 
the answer on a keyboard that requires no more than a "hunt The precision of the 7600A Simulated Distillation method with 
and peck" typing skill. wide boiling range samples is greater than is possible by any dis- 

tillation method. Its speed-an average of 10 minutes per sample 

Shared-Time A far cry from the alembic used by the 16th -completely outclasses distillation methods. 
century alchemist, the artful glassware used This new automated Simulated Distillation method is ex- 

Computer by the modern oil chemist for True Boiling Point amined in much more meaningful detail in Vol. 2, No. 3 of 

GC (TBP) distillation nevertheless employs the same Analytical Advances. Request your copy today. Helps basic technique: boil and condense. To this day, 

Simulate TBP distillation remains the only accepted way Dedicated Some of the most respected scientific teams in 
to establish the basic marketing specification of the U.S. and eight foreign countries are perform- 

Distillation petroleum products .. . and it leaves a lot to Computer ing analytical investigations on the lunar mate- 
be desired. Those who refine petroleum prod- rial returned to earth by the Apollo 11 

ucts don't like it because it takes so long: TBP distillation of a Extracts hidden crew. Among the 100-odd investigations 
wide-boiling distillate can take as long as 100 hours, and the re- from scheduled by NASA, a nuclear mag- 

sults are useless in controlling the operation of a refinery. Those information netic resonance (NMR) analysis will 
who buy petroleum products don't like it because the method is Lunar be conducted by a Jet Propulsion Labo- 

not very reproducible, especially as it applies to the initial and sample ratory team headed by Dr. S. L. Manatt. 

final boiling points. Those who perform the distillation don't like Its goal is to characterize hydrogen nuclei in lunar material and 
it for both of these reasons and because the procedure itself is a attempt to establish whether any of it can be traced to free or 
long and boring task. crystalline water molecules presently on the moon's surface. The 

A group of scientists at HP's Avondale Division have devised JPL scientists will also be on the lookout for heavy hydrogen 

a completely automatic method that employs gas chromatogra- whose presence will allow some conclusions about the history of 
phy (GC) to simulate distillation and produces boiling point dis- the moon's surface and about the effect of the solar wind. A study 



of oxygen-17 may give them important clues about the current 
chemical environment of the moon (from surface samples) and 
about the presence of a lunar sea or ocean in the distant past 
(from core samples). 

Present-day commercial NMR spectrometers are capable of 
* accomplishing, unaided, the work assigned to the JPL team with 

a creditable degree of success. But when you're analyzing sam- 
ples that cost about a million dollars a gram to acquire, you're 
not satisfied with anything short of the best possible performance 
from your analytical instruments. 

In the JPL team's quest for enhancing NMR sensitivity, they 
devised a system that combines the NMR spectrometer with a 
frequency synthesizer and signal analyzer under the control of a 
small digital computer, the HP 21 lSA, dedicated to this task 

The computer-con- 
trolled system ex- HP 2115A 
tracts very weak Digital Computer 
NMR signals from 
heavy noise, enhanc- 
ing instrument sensi- 
tivity as much as 100 
times. It also per- 
forms fast Fourier 
Transforms of the HP 5100 HP 5480 
NMR signal, con- Frequency NMR Signal 
verting it from time Synthesizer Spectrometer Analyzer 
to frequency domain, 
for a further increase in sensitivity of another order of magnitude. 

Here's how it works: the computer digitally sweeps both the 
frequency synthesizer and signal analyzer through programmed 
frequencies. Synthesizer output excites the NMR spectrometer 
which develops noise-covered resonance spikes for each nucleus 
in the lunar sample; under computer control, the frequency syn- 
thesizer also shifts NMR excitation between the resonance and 
transition frequencies of the nucleus under observation, thereby 
permitting measurement of relaxation or resonance decay timesi 
The NMR output signal is fed to the signal analyzer which ex- 
tracts the data from the noise and presents a calibrated display 
of the average signal at all times. The computer then processes 

 the waveform, converts it from time to frequency domain by 
Fourier transformation and displays the result immediately in 
analog as well as digital form. End results of computer-controlled 
signal averaging and Fourier Transform is to increase spec- 
trometer sensitivity as much as a thousand-fold. (Photo courtesy 
of NASA.) 

Detailed information on HP Signal Analyzers and Computers 
is available on request. Write to Hewlett-Packard, 1507 Page Mill 
Road, Palo Alto, California 94304. In Europe: 1217 Meyrin- 
Geneva, Switzerland. 

HEWLETT& PACKARD 

ANALYTICAL iNSTRUMENTS . 00971 
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The ten people who (before May 15 1970) send us the ten closest0 approaches to the correct 
structure of this compound will each receive a prize worth $45. 

The prize will be in the form of service when an unknown Conte'.t entnec and-of less transient interest-inquiries about 
IR spectrum of your own confronts you. The service is a the new lookup set vice .hould go to Eastman Organic Chemicals, 
new one we hereby announce: matching submitted IR spec- Eastman Kodak Company, Rochester, N. Y. 14650. 
tra against the largest commercially accessible bank of pub- Our report on a single spectrum is priced at $45. No other 
lished and unpublished ones. We have been building this investment needed. Administrators know how little research 
huge and rapidly growing bank for 25 years in the course of time $45 buys today. On the other hand, your particular use 
tending to our own affairs. No later than the next working of IR spectra may be sui generis. In that case, it might be 
day after receipt of your spectrum, we send you the names wiser to consider building your own bank of spectra, for 
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fewer, or maybe none if the bank contains no good matches. Division, Rochester, N. Y. 14650. 

Price subject to change without notice. *In our opinion. 
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of stresses induced in it by external mechanical forces. 
A problem happens to present itself, and the latent inter- ____________  S.. 

est leaps into flame. First, the equations. Next, the excitement FILM T 

of confirming the theory by observing and photographing 
photoelastic stress analysis in transparent cross-sectional La1 

models. Which may re -- 

i'v' Kodak Company, Dept. KODACHROME Film is not manufac- 
quire a note to Eastman 
412-L, Rochester, N. Y. tured exclusively in the U.S.A. by 
14650, demanding Kodak American citizens. Wherever it is made 
Job Sheet No.13 by re- - and wherever you buy it, it can be 

properly processed right there by any 

Later on, one applies for  - Kodak processing station. They are 
membership in the Society even more numerous outside the U.S.A. 
for Experimental Stress APPARECCHI than inside. All offer prompt service. 
Analysis, 21 Bridge Square,  Ask wherever you see the familiar 
Westport, Conn. 06880, -'' 
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tides to the same journals as now. Jour- published papers giving authors' ad- 
nals would be available in libraries on dresses. This has the major drawback in 
microfilm. Exceptions could be made for 

THE STEAM-POWERED remote libraries if necessary Editorial that it appears after the article has gone 
AUTOMOBILE processing and refereeing would be con- through the lengthy processes of type- 

An Answer to Air Pollution ducted as it is done now until the article setting, proofreading, lockup and make- 
By ANDREW JAMISON is in acceptable form. At this point, the ready of letterpress, and mailing. The 

Convincing argument to abandon manuscript would be typed on a justifying above procedure would have the title 
typewriter, then copied on microfilm and 

the internal combustion engine in these micro copies would be mailed to all and keywords or abstract in the readers' 
favor of the Steam engine, which library subscribers who must store the hands within a few weeks of acceptance 
emits neither chemical nor audi- whole journal, by the editor, so they could read an 
tory garbage. 3) Titles and brief abstracts or key- edited and refereed copy of the paper 

160 pages (Apr. 29) $4.95 word lists would be printed in an inexpen- within 2 or 3 months of its submission 
sive format on newsprint and sent to in- 

THE CHILDREN dividual subscribers. This weekly news- in most cases. If the reviewing process paper would contain all journals under is inordinately long, the reader should 
OF FRANKENSTEIN broad headings, such as "Physical Sci- probably be glad he doesn't have to 

A Primer on Modern Technology ences," "Biological Sciences," "Earth read the original unrefereed manuscript. 
and Human Values Sciences," and so forth. The divisions can 
By HERBERT J. MULLER be as genertil or restricted as practical. A system almost identical to the 

Each weekly would contain a numbered above was proposed to me and to all 
What modern technology has done postcard for ordering papers by circling his friends and acquaintances by my 
to as well as for people is the cen- appropriate numbers. The individual gets late colleague, Isador Fankuchen, about 
tral question of this incisive and only those articles he wishes to keep, and 15 years ago. The trends were clear 
timely study. he can store them to suit his personal 

448 pages $10.00 needs-by subject, author, journal, or even then, and unless we wish to be 
what-have-you, buried under a dual mound of unedited 

4) The individual subscriber would pay trash and elegant and unread archives, 
BUILDING THE in advance for the information service, we had better all get together soon and 

HEALTH BRIDGE which can include a small number of something about it. I have talked to 

Selections from the Works of Fred papers at no extra cost and the right to do 
order larger numbers in advance at an many people about it and found that 

L. Soper, M.D. extra charge. If the selection of articles is scientists range from mild interest to 
Edited by J. AUSTIN KERR, M.D. done by perforating a computer card, the enthusiasm, but I have yet to meet a 

Forty-five papers by the great epi- charges can be based on the number of publisher's representative who favors it. 

demiologist -who identified jungle pages ordered, by appropriate coding at EPHRAiM BANKS 

yellow fever as a distinct disease the publishers. Excess orders can be billed 
in 1935 and developed methods as "arrears" on next year's subscription Department of Chemistry, 

form, in the same manner as we pay for Polytechnic Institute of Brooklyn, 
for its regional eradication. gas and electricity. 333 Jay Street, Brooklyn, New York 

608 pages $17.50 5) For libraries which cannot store 
microfilm, it should be possible to order 

THE WORLD, THE FLESH bound sets of articles corresponding to an 
AND THE DEVIL issue. If these are presented in a plastic 

clamp binder, the cost of ultimate book- Egg Fanciers 
By J. D. BERNAL binding might be slightly less than at pres- 
With a Now Foreword by the Author ent. 

A prophetic, provocative, and ex- Reynolds' letter "Well-rounded egg- 
traordinarily fascinating book by If publication were carried out on head" (16 Jan.) prompts me to swiftly 
one of England's foremost scien- this basis, the individual subscriber remind your readers that, while the 
tific thinkers. Remarkably relevant would get just what he paid for, the use rounded end of a macroscopic egg in- 

to our times. of paper would correspond exactly to dubitably "has in it the most stuff," to 
96 pages the need, bookshelves would be less a considerable extent the "stuff" con- 

Now in paperback... cluttered, publication charges to au- sists of a pocket of gas. This may be 
thors' institutions could be reduced readily noted when a hard-boiled hen's 

SCIENCE AND about 50 percent, and subscription egg is peeled. In addition, the quantity 

INDUSTRY IN THE costs to individuals and libraries might of gas increases with the age of the 
NINETEENTH CENTURY be substantially reduced. Subscribers' egg. 

By J. D. BERNAL computerized interest profiles could be W. DAVID ENGLISH 

A classic study that may indicate introduced as soon as the demand war- 852 South Oakwood Street, 
a useful approach to such current ranted and would be available at an Orange, California 92667 
problems as the return on invest- extra charge (I don't believe any scien- 
ment in research, the reasons for tist should be deprived of the joy of Reynolds is correct in stating that 
lags in the application of discov- getting a research idea by the chance eggs "have two ends, a rounded one 
eries, and optimum investment in juxtaposition of two titles or abstracts and a pointy one," but he is mistaken 
research. 

256 pages cloth $6.50 as he searches the current journals. If in saying that the latter gets there first 
paper $2.95 the literature has become so volumi- (when laid). I have observed many 

nous that we have no time to browse, bantam hens in the act of oviposition 
From your bookseller, or we could at least let our fingers browse and the rounded end appears first just 

INDIANA University Press through our weekly abstracts). about as often as the pointy one. 
Tenth & Morton Streets 

Bloonington, Indiana 47401 Some of the mechanisms for adopting FRED P. JEFFREY 
such a scheme are already here. Cur- 97 Pine Street, 
rent Contents sends out a weekly list of North Amherst, Massachrtsetts 01059 
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to as well as for people is the cen- appropriate numbers. The individual gets late colleague, Isador Fankuchen, about 
tral question of this incisive and only those articles he wishes to keep, and 15 years ago. The trends were clear 
timely study. he can store them to suit his personal 

448 pages $10.00 needs-by subject, author, journal, or even then, and unless we wish to be 
what-have-you, buried under a dual mound of unedited 
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eries, and optimum investment in juxtaposition of two titles or abstracts and a pointy one," but he is mistaken 
research. 

256 pages cloth $6.50 as he searches the current journals. If in saying that the latter gets there first 
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- Does your colleague know 
something you don't know? 

If one can say either end of an . 

egg is inferior, we submit that it is the 
blunt end that is relatively vacant and 
contains hot air (see illustration). We 
are proud to remain two pointy egg- 
heads. 

T. HEALEY 

D. E. PRICE 
Departments of Radiology and 
Pathology, Beckett Hospital, 
Church Lane, Barnsley, 
Yorkshire, Egland 

Open Letter to President Nixon 

We strongly support your efforts to 
eradicate bacteriological weapons, and 
suggest that a most appropriate anti- 
dote would be to turn the activities of 
the Chemical and Biological Warfare 
services toward research that will aid 
in restoring a harmonious ecological his 

balance. Check pocket. The detrimental effects of the use of 
pesticides and chemical fertilizers have If you see a copy of "Current Contents?" there, you can bet he does That pocket 
now been devastatingly demonstrated sized weekly publication reproduces the contents pages of every Important journal 
by the volume of dying birds, dying published here or abroad in your field. All he has to do is scan Current Contents for comprehensive current awareness. If he sees something especially interesting he fish, dying streams, and dying lakes. sends off a card to us for original tear sheets of the article or corresponds directly 
Unless other means are found to re- with the author, whose name and address is included. 
plenish the soil and attack insect pests, Shouldn't you know as much as he does? c1970 ISI? 
we face an environmental catastrophe. There are seven edi-. r?1 
We therefore urge you to consider the lions of Current Con- : Scientific Information * 325 Chestnut St., Philadelphia, Pennsylvania 19106, U S A 
possibility of diverting the personnel tents, one or more spe- g 132 High St., Uxbridge, Middlesex, UK ee:(5SjI.33OO 

and facilities of CBW to the very ur- cifically in your field. : Other offices in Washington, Paris, Tokyo Cable: SCINFO 
gent tasks of (i) finding strains of bac- Check the one(s) you're I  I am interested in Current Contents? 
teria and parasites to be used against interested in and we'll -  Life Sciences C Agricultural, Food & 
harmful insects; and (ii) developing send you a sample  Physical Sciences Veterinary Sciences U 

Social & 
nitrogen-fixing bacteria that would en- opy along with full C Chemical Sciences Management Sciences 
rich the soil without creating harmful etails, including ad- I El Education El Engineering & Technology I 
side effects. In this way the vast vantageous group and *, -*.- Name/Title experi- educational subscrip- lfflNfS Your Discipline 
ence and equipment available through lion rates. 
CBW can be salvaged and utilized for Organization 
the improvement of our environment Current Awareness 

City . State Zip a "swords into plowshares" program at in Your Pocket S-4110-O 
_________________________________ I the biological level.??.1 

TAHIR M. RIzKI* ?Luropean subscribers receive special air mail service without Cost. 
RICHARD W. HILL 

Department of Zoology, 
University of Michigan, 
Ann Arbor 48104 

In addision, 81 people associa .d winin th. De- 

parornent of Zoology signed this Setter. 
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Current Texts in Math ematks 
4 

Ballard: Fairchild & lonescu Tulcea: 
GEOMETRY SETS 
The "core" of Euclidean geometry-plane geometry to An outstanding text from the standpoint of mathemati- 
the Pythagorean theorem-is thoroughly presented in cal precision, this book is ideal for sophomore or junior 
this text for the first course at the college level. It is courses on set theory. Formal systems are avoided a!- 
well suited for elementary education majors, students though references are made to various axioms of set 
pursuing programs in general education, and prospec- theory. 
tive secondary school teachers. By William Fairchild and C. lonescu Tulcee, Northwestern Univ. 

By William R. Ballard. Univ. of Montana. About 145 pp. lIlus. About $4.75. Ready June, 1970. 
238 pp. 178 figs. $9. January, 1970 

Fremont: 
Cooper & Steinberg: HOW TO TEACH MATHEMATICS 
AN INTRODUCTION TO METHODS IN SECONDARY SCHOOLS 
OF OPTIMIZATION This exciting book tells how to teach mathematics- 
A wide variety of optimization methods, including classi- from arithmetic to calculus-so that students not only 
cal optimization theory, linear and nonlinear program- master skills and concepts but also glimpse the power 
ming, search techniques and integer programming are and beauty of mathematics. 
discussed in this elementary text. Emphasis is on use of By Herbert Fremont, Queens College of the City Univ. of New 

theory to obtain computationally feasible methods for York. 

solving optimization problems. 571 pp. 346 figs. $10.50. January, 1969. 

By Leon Cooper and David Steinberg, Washington Univ. 
About 432 pp. lIon. About $13. Ready August, 1970. Gelbaum & March: 

MATHEMATICS FOR THE SOCIAL 
Douglis: 
IDEAS IN MATHEMATICS AND BEHAVIORAL SCIENCES 
This text, an outgrowth of the MINNEMAST program at Volumes I & II 
the University of Minnesota, is designed for a one or The authors draw their examples from such applications 
two semester terminal course for liberal arts students as opinion sampling, aptitude testing, and decision 
or for a "content" course for prospective elementary theory, in this text designed to implement the recoin- 
school teachers. It is wrilThn to help teach the student mendations of the CUPM. 
the basic processes of mathematical thinking. Vol. I: Probability, Calculus and Statistics. 337 pp. lIlus. $8.75. 

February, 1969. Vol. II: Linear Algebra, Difference and Differen- 
By Avron Douglis, Univ. of Maryland. tial Equations, and Applications. About 340 pp. lllus. In prepara- 
784 pp. 355 figs. $11. March, 1970 tion. Ready Fall, 1970. 

Embry, Schell & Thomas: Munroe: 
CALCULUS AND LINEAR ALGEBRA CALCULUS 
Volumes I & II Outstanding for a three semester sequence, this basic 
Here is an introductory text which treats one-dimen- text presents the calculus of one variable, linear alge- 
sional differential calculus within the framework of afFine bra, and multi-dimensional calculus. Broad coverage of 
approximations and gives extensive coverage of higher ideas and techniques is emphasized rather than rigorous 
dimensional calculus. development of any one topic. 
By Mary R. Embry and Joseph F. Schell, Univ. of North Carolina; By M. Evans Munroe, Univ. of New Hampshire. 
and J. Pelham Thomas, Western Carolina Univ. About 750 pp. About 360 figs. About $13.50. Just Ready. 
Vol. I: About 640 pp. About 125 figs. In preparation. Ready 
Spring, 1971. Owen: 
Vol. II: About 400 pp. hunt. In preparation. Ready Spring FINITE MATHEMATICS: 
1971. 

Mathematics for the Social 
Epstein: and Management Sciences 
LINEAR FUNCTIONAL ANALYSIS Dr. Owen's text for the college freshman carefully de- 
This brief introductory text shows how functional analy- velops the methods of finite mathematics and demon- 
sis is developed by the extraction of the underlying strates how they are applied to practical problems in 
features common to diverse problems of concrete or economics, manaqement, psychology, etc. The text is 
"hard" analysis, and how the abstract theory derived designed for a one-year course using a non-calculus 
can be applied in particular situations. approach. 
By Bernard Epstein, Univ. of New Menico. By Guillermo Owen, Rice Univ. 

229 pp. lIlus. $9.50. January 1970. 424 pp. 100 figs. $10. March, 1970. Just Ready. 

For further information or 30-day approval copies write Education Department 

W. B. SAUNDERS COMPANY West Washington Square, Philadelphia, Pa. 19105 
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AMERICAN ASSOCIATION FOR Shortage of Caviar 
THE ADVANCEMENT OF SCIENCE 

Science serves its readers as a forum for the The U.S.S.R. has assigned top priorities to armament, space, and 
presentation and discussion of important issues capital goods. Only a few luxury consumer goods, such as caviar, are 
related to the advancement of science, including 
the presentation of minority or conflicting points produced for export. But even this item is now disappearing, and its 
of view, rather than by publishing only material price has risen sharply. 
on which a consensus has been reached. Accord- Natural caviar is derived from the roe of the sturgeon. Most of these 
ingly, all articles published in Science-including 
editorials, news and comment, and book reviews fish dwell in the Caspian Sea and the Volga River. Pollution of these 
-are signed and reflect the individual views of the 
authors and not official points of view adopted by waters has led to attenuation of the fisheries. A Novosti Press Agency 
the AAAS or the institutions with which the authors release states: "Off-shore drilling operations keep expanding, and, as a 
are affiliated. 

result of a purification bungle and an irresponsible approach to this 
Editorial Board problem by the oil-extracting plants and refineries, the Caspian Sea 

1970 is becoming badly polluted. Add the industrial sewage discharged into 
GUSTAF 0. ARRHENIUS RICHARD C. LEWONTIN the sea and the contamination by intensive shipping, and you will not 
FRED R. EGOAN ALFRED 0. C. NIER be surprised to learn that the sturgeon catch is falling sharply." Supple- 
HARRY F. HARLOW FRANK w. PUTNAM menting these remarks is a passage in Soviet Life: * "The Caspian's prime 
MSLToN HARRIS 

'97' polluter is oil. Until recently all the off-shore oil installations, which use 

THOMAS EISNER NEAL MILLER great quantities of water, dumped the contaminated water into the sea. 
AMITAn ErzIoNI BRUCE MURRAY Hundreds of tankers carry oil derivatives across the Caspian. The holds 
EMIL HAURY JOHN R. PIERCE of the tankers were cleaned en route, and the waste water emptied 
DANIEL KOSHLAND, JR. 

Editorial Staff into the sea." 
Editor Examination of Soviet publications indicates that their water pollution 

- PanLuP H. ABELSON problem is widespread and serious. Oils, phenols, alkalis, acids, and 
Publisher Business Manager organic wastes are dumped in streams and lakes, and only a small 
DAEL wOLPLE HANS NUSSBAUM fraction of plants have adequate facilities for waste treatment. A passage 

Managing Editor: ROSERT V. ORMES from Izvestia states, "there are more than fifteen thousand milk, butter 
Assistant Editors: ELLEN E. MURPHY, JOHN E. and cheese factories and separator departments in the country . . . they 

RINGLE consume millions and millions of cubic meters of water. The number of 
Assistant to the Editor: NANCY TEIMOURIAN fish factories, tanneries, linen factories, regional food combines and in- 
News Editor: JOHN WALSH dustrial complexes is still greater . . . nearly all of these enterprises 
Foreign Editor: DANIEL S. GREENEERO* have no waste water purifying installations." 
News and Comment: LUTHER J. CARTER, PHILIP M. The Soviet government is now moving toward abating pollution, but 

BOPPEY, ANDREW HAMILTON, NANCY GRUCHOW, the problem will not be solved quickly. Huge capital investments in 
SCHERRAINE MACK 

treatment facilities are required, and construction will extend over many 
Research Topics: ROEERT W. HOLCOME years. The Soviet government must also cope with its plant managers. 

Book Reviews: SYLVIA EBERHART A quotation from Izvestiat illustrates the problem. In a discussion of 

Editorial Assistants: JOANNE BELK, ISABELLA the failure of management to construct purification installations, the item 
BOULDIN, ELEANORE Bcrrz, GRAYCE FSNoER, NANCY says, "the Voskresensky Chemical Combine managed not to spend one 
HAMILTON, CORRINE HARRIS, OLIvER HEATWOLE 
ANNE HOLDSWORTH, MARSHALL KATHAN, PAULA kopek on this construction, although the money had been allocated. They 
LECKY, KATHERINE LIvINGsToN, MARGARET LLOYD, 
VIRoINSA NUESSLE, PATEICIA ROWE, LEAH RYAN, Loss explain how, waving their arms, the design organization did not turn 
SCHMIYr, BARBARA SHEPPER, RICHARD SOMMER, YA over the drawings on schedule. But why did the combine director, Coin- 
Lu SWIGART, ALnCE THEILE, MARLENE TUCKER, MARIE rade Doktorov, instead of trying to obtain the designs, begin to fuss 
WERNER 

* European Office: 22 Mulberry Walk, London, about to have himself relieved of all these unnecessary headaches, the 
5.9/.3, England (Telephone: 352-9749) installations of all kinds of filters and sediment traps?" 

AdvertisinE Staff In commenting on this quotation, Myron Tribus pointed out that the 
Director Production Manager problem of managing pollution is "universal, characteristic of all tech- 
EARL 5. SCHERAGO KAY GOLDSTEIN nological societies and in the end reflects the value judgments of those 

Advertising Sales Manager: RICHARD L. CHARLES people who are creating the wastes." Senator Muskie summarized the 
Sales: NEW YORK, N.Y. 10036: Robert S. Bughee, matter in another way when, in speaking of the Russian and American 
11 W. 42 St. (212-PE-6-1858); SCOTCH PLAINS, N.J. 
07076: C. Richard Callis, 12 Unami Lane (201-889- approaches to pollution, he said, "It is not so important who owns the 
4873); MEDPIELD, MASS. 02052: Richard M. Ezequelle, 
4 Rolling Lane (617-444-1439); CHICAGO, ILL. 60611: means of production as how they are managed." 
Herbert L. Burkiund, Room 2107, 919 N. Michigan Both the U.S.S.R. and the United States have been careless in despoil- 
Ave. (312-DE-7-4973); BEVERLY HILLS, CALIP. 90211: 
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MEETINGS a recurrent theme-the relatively large 
size and sectorial geometry of zonal 

rotors have increased the feasibility of (p le n u m ] Separation of Plant Particles and thus stimulated interest in the direct' 
UBLISHING CORPORATION testing of physical and mathematical 

______________________________ Although much of what we know models of density gradient centrifuga- 

about plant (or animal) metabolism tion. S. P. Spragg (Birmingham, Eng- 

THERI/lOPHVSICAL has been generated from studies with land) considered the design of gradients 

PROPERTIES isolated subcellular structures such as for optimizing resolution in which the 
chloroplasts, mitochondria, and ribo- volume (rather than the radial width) 

RESEARCH CENTER somes, most investigators have had to of a particle zone remains constant 
accept a choice of either "preparative" during sedimentation. Spragg asked if 

DATA SERIES amounts of crude suspensions or van- the diffusive flow of solute and solvent 

in thirteen volumes ishing by small quantities of pure par- induced by a gradient must not set a 

tides. Moreover, the intactness of iso- lower and time-dependent limit on the 
under the general editorship of lated organelles has been a doubtful volume of a particle zone. V. N. Schu- 

Y S. TOULOUKIAN, Director, Thermo- quality; most "chloroplast prepara- maker and B. Halsall (Los Angeles) 
pliysicol Properties Research Center, and 
C. Y. HO, Head of Data Tobles Division, tions" have been "class II" chloro- described a simple model system for 
Thermophysical Properties Research Center, plasts, a euphemism for stripped and measuring zone broadening due to dif- 
Purdue University, West Lafayette, Indiana. swollen lamellae, devoid of stroma and fusion of the sample particles. Droplet 

Foreword by EDWARD L. BRADY, Associate limiting membrane. The discovery of sedimentation was eliminated by incor- 
Director for Information Programs, Notional peroxisomes has glaringly illuminated porating a counter macromolecule in 
Bureau of Standards. this unhappy state; for we suddenly the underlying solution. Their proce- 

For more than a decade, the Ther- find that peroxisomes, not chloroplasts, dure provides simple means of mea- 
mophysical Properties Research contain the catalase of green leaves, suring diffusion coefficients and for 

Center (TPRC) has devoted its ex- and that these same bodies, not mito- evaluating additional factors that might 
pert staffs to evaluate and compile chondria, are the sites of fatty acid influence zone broadening during sedi- 
the most comprehensive and au- oxidation in fatty seedlings. mentation. H. W. Hsu (Oak Ridge 

thoritative data on thermophysical 
properties of materials. The funda- No one has been content with con- and Knoxville) presented equations 

mental importance of this aim has ventional methods of particle separa- which predict particle behavior (posi- 
enlisted the cooperation of the tion and, with the new possibilities for tion and instantaneous velocity) from 
worldwide scientific community relatively large-scale density gradient the radial functions of gradient density 
and the collective support of many centrifugation in zonal rotors, we need and viscosity expressed as polynomials. 

government and large private or- no longer be limited by them. It is His calculations should greatly facili- 

ga nizations. now possible, at least theoretically, to tate the calculation of apparent sedi- 

THIRTEEN VOLUMES.306.67020-8 prepare biochemically useful quantities mentation coefficients in gradients of 

Volume 1: Thermal Conductivity, of all kinds of subcellular particles known composition. 
Metaiiic Elements and Alloys .. 306.67021.6 with defined sedimentation coefficients In .the area of centrifuge techniques 

Volume 2: Thermal Conductivity, 
Nonmetallic Solids.306.670224 and equilibrium densities. In the future and hardware, G. B. Cline (Birming- 

Volume 3: Thermal Conductivity, we should be able to specify that the ham, Alabama) described recent de- 
Nonmetallic Liquids and particles in a chloroplast preparation velopments with the K-series of high- 
Gases.306670232 have S-values of between 500 and 550 speed continuous-flow rotors. Cline's 

Volume 4: Specific Heat kilosvedbergs and equilibrium densities proposals for increasing resolution 
Metallic Elements and Alloys . 306.67024-0 between 1.100 and 1.105 g/cm3. Natu- through the use of step gradients gen- 

Volume 5: Specific Heat, 
Nonmetallic Solids.306-67025.9 rally, we should also demand ultrastruc- erated considerable discussion. C. R. 

Volume 6: -Specific Heat, tural intactness. McEwen, E. T. Juhos, and R. W. Stal- 
Nonmetallic Liquids and 
Gases.306.67026-7 Toward this end a Microsymposium lard (Palo Alto) discussed the prin- 

Volume 7: Thermal Radiative Properties, on the Separation of Plant Particles ciples and possibilities for continuous- 
Metallic Elements and Alloys .. 306.67027-5 was held at Oak Ridge, Tennessee, flow fractionation with their elutriation 

Volume 8: Thermal Radiative Properties, 22-24 January 1970. The purpose of rotor. Although the rotor is still in a 
Nonmetallic Solids.306.67028-3 the meeting was to exchange practical developmental stage, its application to 

Volume 9: Thermal Radiative Properties, 
Coatings.306-6729-1 and theoretical ideas on the separation the fractionation of whole cell popula- 

Volume 10: Thermal Dilfusivity . 306-67030-5 of cellular, subcellular, and macro- tions will be watched very closely. 

Volume 11: Viscosity.306-67031-3 molecular particles from plants. In D. A. Waters (Oak Ridge), speaking 

Volume 12: Thermal Expansion, order to describe the current state of of the physical and metallurgical 
Metallic Elements and Alloys .. 306.67032-1 the art in selected areas of particle problems of rotor design, illustrated 

Volume 13: Thermal Expansion, 
Nonmetallic Solids.306.67033-X separation independent of the immedi- problems of stress limits of different 

ate application, a number of the invited rotor materials by cheerful references 
Prices and complete descriptive bra- speakers were concerned with animal to "catastrophic self-disassembly." 
chure available upon request. or bacterial systems. The bias of the The criteria for intactness and the 

organizers-N. G. Anderson, R. C. special problems of membrane-bound 

bau1 Fuller, and myself-was revealed by particles were emphasized by three 
[plenum press! consultants urej the heavy emphasis on density gradient speakers. W. Laetch (Berkeley) de- 

Oivisions of Plenum Publishing Corporalion centrifugation in zonal rotors. scribed the different characteristics of 

114 Fifth Avenue. New York, N.Y. On the theoretical level, there was chloroplasts in the parenchyma as con- 
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trasted with those in bundle sheaths Courses 
of tropical grasses and other "Hatch- 
Slack" plants. N. E. Tolbert (East Experimental and Theoretical Analysis 
Lansing) outlined the metabolic activi- of Modern Characterization Methods Ap- 
ties of leaf peroxisomes and some of plied to Electronic Materials, Cambridge, BEST 
the problems in their isolation. w. D. Mass., 27 July-7 August. This course will 

deal with the available methods and tech- FRIEND Bonner (Philadelphia) reported highly niques (their potential and limitations) for 
intact mitochondria from white po- the chemical and physical characterization 
tato, but concluded that "God in his of materials (for electronic applications, 
infinite wisdom meant that roots were semiconductors, magnetics, dielectrics, and 

be ground up." The consensus others). The principles of the various not to characterization techniques will be dis- - 
from numerous informal discussions - cussed as they relate to the determination 
was that difficult problems remained in of trace impurities, impurity heterogenei- 
the recovery of pure suspensions of ties, crystalline structure, lattice defects, 
completely intact chloroplasts, peroxi- electrical carriers, and surface configura- 
somes, and mitochondria. tion of specific classes of electronic ma- terials. (Director of the Summer Session, 

The application of zonal centrifuga- Room El 9-3 56, Massachusetts Institute of . - 

tion to the separation of specific par- Technology, Cambridge 02139) - 

tides was discussed by a number of Anthropology for College Teachers, - 

speakers: bacterial "minicells" (W. Boulder, Cob., 15 June-21 August. This 
Fisher, Oak Ridge), animal nuclei of' summer institute is being offered for the 10th year and has been awarded a grant different ploidy (C. A. Albrecht, Oak by the National Science Foundation. Is 
Ridge), continuous-flow harvesting and intended for 30 college and junior college 
separation of intact from stripped chlo- teachers of anthropology whose formal AN ISCO 
roplasts (D. H. Brown, Oak Ridge), training in the subject is weak. (Dr. A. I. GOLDEN RETRIEVER 
separation of mitochondria from de- Kelso, Director, Department of Anthropol- 
repressed and repressed yeast (C. A. ogy, University of Colorado, Boulder At home, man's best friend IS his 80302) 
Price, New Brunswick), preparation of Theory and Practice of the Analytical dog. But in the lab It s an ISCO 
homogeneous viruses for vaccine pro- Ultracentrifuge; Advances in Macromolec- Golden Ret ri ever fract 10 n col - 
duction (J. L. Germ, Bethesda; H. E. ular Characterization, Woods Hole, Mass., lector. 
Bond, Bethesda), one-step fractiona- 11-22 May. Material will include basic 
tion of serum lipoproteins by density information, sedimentation velocity; Simple. Because it's solid state, boundary analysis; zonal and active en- gradient flotation (M. Heimberg, Nash- zyme sedimentation velocity, sedimentation and because the shifting mech- 
ville), and separation of undegraded equilibrium of enzymes, including pauci- an is m has just three moving 
chromosomal DNA by reorienting disperse systems; density gradient sedi- 
gradient techniques (J. Lett, Fort mentation equilibrium; and optical tech- parts. No chains, levers, belts or 
Collins). niques. Tuition: $400. (Dr. David Teller, ratchets to wear or become un- 
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roplasts (D. H. Brown, Oak Ridge), training in the subject is weak. (Dr. A. I. GOLDEN RETRIEVER 
separation of mitochondria from de- Kelso, Director, Department of Anthropol- 
repressed and repressed yeast (C. A. ogy, University of Colorado, Boulder At home, man's best friend IS his 80302) 
Price, New Brunswick), preparation of Theory and Practice of the Analytical dog. But in the lab It s an ISCO 
homogeneous viruses for vaccine pro- Ultracentrifuge; Advances in Macromolec- Golden Ret ri ever fract 10 n col - 
duction (J. L. Germ, Bethesda; H. E. ular Characterization, Woods Hole, Mass., lector. 
Bond, Bethesda), one-step fractiona- 11-22 May. Material will include basic 
tion of serum lipoproteins by density information, sedimentation velocity; Simple. Because it's solid state, boundary analysis; zonal and active en- gradient flotation (M. Heimberg, Nash- zyme sedimentation velocity, sedimentation and because the shifting mech- 
ville), and separation of undegraded equilibrium of enzymes, including pauci- an is m has just three moving 
chromosomal DNA by reorienting disperse systems; density gradient sedi- 
gradient techniques (J. Lett, Fort mentation equilibrium; and optical tech- parts. No chains, levers, belts or 
Collins). niques. Tuition: $400. (Dr. David Teller, ratchets to wear or become un- 
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