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Turk, Turk & Wittes: ECOLOGY, POLLUTION, ENVIRONMENT "11 111' 

Here is an exciting new supplement for any science course, one that 
takes a provocative look at all the crucial aspects of ecology-from 
pollution to population to the ecologic balance of environment. 
Relevant background material in the physical sciences is present'ed to 
prepare the student for an exploration into environmental problems 
and the decisions society must make about them. 
By Amos Turk, City College of CUNY; Jonathan Turk; and Janet T. Wittes, Univ. of Pittsburgh. 
207 pp. illus. Jan. 1972. $3.95 
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u"' r Jones Et Al.: UILIVIIIFII, MAN AND SOCIETY 
This timely and unusual general chemistry text dramatizes chemistry's 
role in shaping and reshaping man's environment. The author's develop f 
the historical and experimental basis for modern chemistry and 
describe the role chemical research has played and will play in environ- 
mental problems. The text is handsomely illustrated. 
By Mark W. Jones, Vanderbilt Univ.; John T. Netterville, David 0. Johnston and James L. 
Wood, all of David Lipscomb College. About 690 pp. 420 figs. Just ready. About $12.95 

Jones & Dawson: LABORATORY MANUAL FOR CHEMiSTRY, MAN 
AND SOCIETY 

HAAA3 

This manual, designed to accompany Chemistry, Man and Society, is 
AI A) suitable for use in either a one or two-semester laboratory course for non-majors. There are no prerequisites for understanding the material. tIVIVA 

The 44 classroom-tested experiments in this manual reinforce the point 
that chemistry is a science built on laboratory observations. 
By Mark M. Jones, Vanderbilt Univ.; and John W. Dawson, David Lipscomb College. About 
320 pp. illus. Just ready. About $5.75 

Highsmith & Howard: ADVENTURE IN PHYSICS A 

A new look into introductory physics for non-science majors. Graphical 
afialysis is used as the mathematical tool to help students understand 
physical concepts and solve problems. Thus, the book is suitable for 
students whose only math background is high school algebra. r'4 
By Philip E. Highsmith and Andrew S. Howard, both of Converse College. About 275 pp. 4 
235 figs. Just ready. About $9.95 

Marion & Davidson: MATHEMATICAL PREPARATION FOR A 

GENERAL PHYSICS 
This inexpensive soft-cover text can help any student whose difficulty "'P 
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VA mathematical tools. The author's concise overview of mathematical 
topics normally encountered in an introductory course is concerned 
with understanding operational techniques. Worked examples and 
numerous problems help the student to test his understanding. 
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Diefenderfer: PRINCIPLES OF ELECTRONIC INSTRUMENTATION 
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It's a practical, profusely illustrated, easy-to-understand text, discussing 
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principles of circuit design. 

By A. James Die fenderfer, Lehigh University. About 515 pp. 600 figs. Just ready. About $14.00 

For more information, or examination copies, write our Textbook Marketing Division, 

West Washington Square, Philadelphia, Pa. 19105 
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Some things are changing for the better. 
Many people know us as an instrument 
manutacturer: we make more than 2,000 
products tor measurement, test and analysis. 
Others know us as a computer company: more 
than 10,000 own our programmable calcu- 
lators and computers. We preter to think that 
our business is to serve measurement, analysis 'FA, A ,HV1 

and computation needs.., in science, 
industry, medicine and education. This is the 
rationale behind every new instrument, 
computer or system that we tell you about 
in these ads. This month: 

This cube structure symbolizes HP's 
adaptive computer. The new HP 

IAII'AA System/3000 is a modular and multi- 
Computer proliferation: ' ' faceted device that is many things 
a better way to control it. in one. It can perform in batch, time- 

sharing or real-time modes - 

Until now many computer users in high-technology simultaneously - and use three ditterent computer languages at areas faced a puzzling fork in the road. With several the same time. 
computers already in use, they had to decide either 
to continue the proliferation of dedicated systems or 
turn to a large-scale system costing at least a half- 
million dollars. 

Now there is a third and happier choice: HP's new 
adaptive computer System/3000. It is the first small- 
scale computer that handles batch, real-time and time- 
sharing all at once, each in more than one computer 
language - at half the price of a good alternative. 

For time-shared tasks, it handles up to 64 users. 
For real-time processing, it allows several programs to 
be active simultaneously, completely protected one 
from the other. In batch processing, it permits execution FyA* 

of a variety of programs at extremely high speed. fl 
And System/3000 is multi-lingual in all modes, I 

including FORTRAN, BASlC and the new SPL/3000, %IgA 

a high-level systems programming language that 
combines the power of a compiler with the efficiency 'F  

of an Assembler. 
How System/3000 accomplishes all this is a 

long story. Part of it involves advanced computer 
architecture, virtual memory that assures available 
core for every program in any mode, a huge micro-pro- 
grammed instruction set, and a multiprogramming 
executive that insures dynamic allocation of system 
resources. For the rest of the story on the adaptive 
computer write for our brochure on System/3000. 
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F I". 'A"" 'A Instrumentation quality tape 
VA recording at a bargain price. 

Most scientists would use portable instrumentation tape recorders for analog recording if only they performed 

as well as the big expensive laboratory machines. 
AA< Unfortunately, their small size usually meant reduced 

performance. 
Then came the HP 3960. Truly portable in size 

(50 pounds) and low in price ($4,270 for a fully-equipped 
_ four-channel instrument), the 3960 actually 

outperforms most laboratory machines costing five 
 times more. 

If this sounds too good to be true, listen to some 
of the 3960's capabilities. At 15/16 ips, its FM 
signal-to-noise ratio of better than 200:1 lets you 
play back signals that would be buried in noise 
(ECG's for example) on many lab machines as well 
as on any other portable. 

The 3960 lets you mix and interchange four FM 
direct record/reproduce channels at will. You have' 
a choice of three electrically-switched speeds, for 
a time-base expansion of 16:1 or 10:1 --- without signal 
degradation. Tape drive is bidirectional so that you Computer proliferation: don't have to rewind either to continue recording or a better way to do it. to play back. 

Built-in facilities let you calibrate the 3960's FM 
For users who need to access a large data bank and electronics without external equipment. And an 
also require ease of I/O interface, computer proliferation integral peak-reading meter lets you optimize record 
isn't always a problem. It often can be the solution. level without using a scope. Options include a 5 to 

To perform these tasks at a new low price, HP 30 foot loop adaptor, an interrupting voice channel, and 
now offers a family of small disc-based computer an inverter for 12 or 28 VDC ... all integrally mounted. 
systems dedicated to time-sharing, real-time or batch Write for Application Note 89, a tape recording 
processing Each system uses HP's versatile 2100 handbook useful to scientists interested in tape 
digital computer, and each is available with an impres- recording techniques for vibration and test analysis, 
sive amount of storage. A choice of mass storage 
devices provides 5 to 47 million bytes of disc storage. research and clinical medicine, acoustics, 

An HP disc based system can be tailored to oceanography and other environmentally difficult 
your specific needs, with more than a dozen peripherals research projects. 
and general purpose interfaces for a variety of instru- For more complete information, write Hewlett- Packard, 1507 Page Mill Road, Palo Alto, California ments The new systems also use all of HP's existing 94304. In Europe: 1217 Meyrin-Geneva, Switzerland. 
software of over 500 library programs and 
applications packages. 00121 

The dedicated batch system is priced from 
$33,000 Time share and real-time systems start at about 
$50,000 For more information, write for our brochure HEW LETT PACKARD 
on dedicated disc-based computer systems. 

Q E D There are computation problems in every 
business that Hewlett-Packard can solve. 
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THE ADVANCEMENT OF SCIENCE Federal Support of Graduate Education 

Science serves its readers as a forum for the 
presentation and discussion of important issues 
related to the advancement of science, including In principle, the U.S. government has at its disposal the resources of 
the presentation of minority or conflicting posnt5 men and money to attain great and worthy objectives. The government 
of view, rather than by publishing only material 
on which a consensus hat been reached. Accord- can recruit the services 'of most of the best intellects of the nation. The 
ingly, all articles published in Science-including 
editorials, news and comment, and book reviews financial power of the Treasury towers above all other sources of funds. 
-are signed and reflect the individual views of the 
authors and not official points of view adopted by , Rarely, however, does the government come anywhere near achieving 
the AAAS or the institutions with which the authors its potential. The failure is usually not that of parsimony or failure to 
are affiliated. employ good minds for short terms. Some of the worst failures came from 

Editorial Board an inability to pursue steady, consistent policies over the long term. 
1972 When the power of government is employed capriciously, damage can 

ALFRED BROWN FRANK Peass 
JAMeS F. CRow FRANK W. PUTNAM result. An example is the harmful consequences of government's actions 
THOMAS Kuiem wALTeR o. ROBERTS in graduate education. 
ELLIOTT W. MONTROLL 

1973 In the early 1960's the government's financial power was directed 
H. S. GUTOWSKY GARDNER LINOZEY toward expanding the output of graduate schools. A large number and 
ARTHUR D. HASLER RAYMOND H. THOMPSON variety of fellowships and traineeships were made available. 
RUDOLF KOMFFNER EDWARD 0. WILSON Fellowship winners had considerable freedom in attending the school 
DANIEL E. KOSHLAND, JR. 

of their choice. Students selected institutions having excellent reputations 
Editorial Staff -the so-called Cartter schools. There they received good training and 

Editor the stimulus of interaction with a sufficiently large group (critical mass) 
PHILIP H. ABeLsoN 

Publisher Business Manager of their peers. 
WILLIAM BRyAN HANS NUsseAuM Assuming that the government would be steadfast in its avowed 

Managing Editor: ROBERT V. ORMES 
Assistant Editors: ELLEN E. MURPHY, JOHN E. eagerness to foster graduate education, many universities made large capi- 

RINGLE tal expenditures to provide expanded facilities and entered into costly 
Assistant to the Editor: NANCY TEiMOURIAN contracts for computer services. At some universities, essentially all 
News and Comment: Joint WALSH, DeaoacAsa SHAP- graduate students in the sciences were supported, about half or more 

LEY, ROBERT GILLETTE, NICHOLAS WADE, CONSTANCE with federal funds. University administrations found themselves under 
HOLDEN, SCHERRAINE MACK 

Research News: ALLEN L. HAMMOND, WILLIAM pressure to accord to all graduate students the kind of support that 
D. METZ students in the sciences were receiving, and at a number of schools 

Book Reviews: SYLVIA EBERHART, KATHERINE Liv- such a policy was implemented, although it strained university resources. 
INGSTON, KATHRYN MOUToN 

Cover Editor: GRAYCE FINGER When the cutback in the flow 'of federal funds occurred, many of the 
Editorial Assistants: MARGARET ALLEN, ISABELLA private universities, being overcommitted, were highly vulnerable, and 

BoULDIN, BLAIR BURNS, ELEANORE BLITZ, RONNA almost all incurred large deficits. Particularly painful was the drop in 
CLINE, ANNETTE DIAMANTE, MARY DORPMAN, JUDITH 
GIveLBCR, MARLENE GLASER, CORRINE HARRIS, OLIvER fellowship and traineeship programs. In 1971, funds for such support 
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MARGARET LLOYD, JANE MINOR, DANIEL RAaovsscY, were at about a third of the 1967 level. 
PATRICIA Rowe, LEAH RYAN, Lois SCHMITT, RICHARD As a group, the Cartter schools felt the cuts most keenly and were 
SOMMER, YA LI SWSGART, ALICE THEILE 

Membership Recruitment: LEONARD WRAY; Sub- forced to reduce the size of the entering class in their graduate schools. 
scriptions: BETTE SEEMUND; Addressing: THOMAS In 1969, the entering class at Harvard was 840; in 1971 it was 544. 
BAZAN Comparable decreases occurred at Yale, Princeton, and Stanford. Wis- 

Advertising Staff consin, Berkeley, and the University of Washington also experienced 
Director Production Manager sizable reductions. At the same time, enrollments in the non-Cartter 
EARL 3. ScHERAGO BONNIE SEMEL schools have been increasing. These schools can provide teaching assist- 

Advertising Sales Manager: RICHARD L. CHARLES antships and other financial support. Thus, an important consequence 
Sales: New YORK, N.Y. 10036: Herbert L. Burkiund, of the cuts in federal funds has been a change in the pattern of higher 
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best schools report that they have been able to place their science 
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Copies of "Instructions for Contributors" can be 
obtained from the editorial office. See also page xv, -PHILIP H. ABELSON 
Science, 24 September 1971. ADVERTISING COR- 
RESPONDENCE: Room 1740, 11 W. 42 St., New 
York, N.Y. 10036. Phone: 212-PE-6-1858. 



We want to be useful...and even interesting 
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Paxina Iiispida, by R. H. Runde Physalacria snflata, by Mrs. R. H. Runde Marasinius nigripes, by Mrs. R. H. Runde 

The Rundes reside in Peoria, Ill. These pictures were made in that vicinity. 
Dr. Ray Runde is a medical administrator. Mrs. Runde wins prizes in toad- 
stool-picking contests. 

See also the good grey shell-collectors patrolling the beaches A camera finder helps greatly in focusing attention on the 
in Bermuda shorts. fascinating details. There are just so many ways for Pa to 

Rich malacologists there may be, but they probably didn't photograph Ma in front of the sign marking the easternmost 
get rich on malacology. Ditto mycology, algology, bryology, point in the United States. Each year some lucky people dis- 
and all the other deeply fulfilling, totally absorbing slots cover that their investment in camera and film can pay off 
where "natural history" academically survives. How dry and spiritually in an awareness of the beauty of the world. 
dull, how low on the scale of priorities-until the sea shells, Naturally, Kodak preaches that doctrine. The academic 
the fungal fruit bodies, the algae and mosses grow more dis- specialist has even more to gain from preaching it. Keep it in 
tinct in the mind. mind for the coming season. It is a good doctrine, 

Wired optics 
The financial seers who counsel on where to put smart money fractive index, caused by migrating ionic entities locally per- 
must be boning up furiously on liquid crystals. Cards are turbing the parallel alignment of molecules. In ac, required 
being played close to the chest. To get into the game seriously voltage rises with frequency to an asymptote at 300 Hz. 
calls for optical talent, logic circuitry talent, and chemical At 60 Hz, 200 v peak-to-peak, scatter is such that only 
talent. 0.1% * of the flux in a parallel beam remains within the for- 

The chemists deliver a vial of stuff. The opticists spread ward f/34 cone of solid angle. (0.02% at 300 v.) When and 
the stuff out into a thin layer and make an optical device out where there is no field, it's 78% - Presto, graphic or digital 
of it, an optical device that doesn't just sit therG'passively displays with ambient light, no more internal light sources 
refracting, reflecting, dispersing, diffracting, scattering, ab- needed than in a grandfather's clock. Contrast ratio at 24 v 
sorbing, transmitting, or fluorescing. This optical device stays dc, 26:1 t; 39:1 at 38 v (rms), 60 Hz. Resistivity of 6 x 10 
alert to the commands of circuitry. ohm-cm (rather invariant over the usable frequency range!) 

The art rests on molecules which exhibit a mesomorphic keeps power requirements modest. 
phase intermediate between liquid randomness and three- Order as EASTMAN Organic Chemi- 
dimensional crystallinity. One out of every 200 or so organic cal No. 11643 Irom leading lab sup- 
compounds is said to do so. This would open the choice pliers, in 5- or 25-gram septum bottles 
pretty wide were it not for additional constraints on dipole under N2. Data quoted in this adver- 
moment and other properties. tisement are to be regarded as typical 

So, while the chemists may try for something very special but not stipulated. 
in the nematic or cholesteric line, or some multicomponent *90% of this degree of scatter is attained ' "" I 

mixture of the two, or pleochroic guests among host nematic within 10 milliseconds. At break, the drop ' 

molecules, their teammates pass the time practicing and pol- to 10% takes 400 macc. AIAIAAIA 

ishing their own contributions with commercially available I Look Ma, no hands on the watch! 

liquid-crystal preparations. There Kodak comes in and has 
been coming in ever since revival of interest in liquid-crystal 
phenomena. That occurred in the sixties after several decades 
of somnolence on the subject. 

We hereby announce the commercial availability of a mul- 
ticomponent nematic that might suffice to call off some chem- 

ists. Name: "Nematic Mixture, Dynamic Scattering." Out- N 
standing virtue: a nematic range all the way from 15 to 97 C. When nematic, a 12j.tm thickness of it, subjected in a NESA- coated cell to more than 4 volts dc (at 25 C), turns turbid 
from urn-scale turbulent centers of continuously varying re- Science for pleasure or profit 


