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GRAPHICS IN EDUCATION 

The 4051 enables an 
ideal learning technique: one-to-one 
dialogue with graphic examples., 

Alfred Bork 
University of California, Irvine 

Imagine a teaching It's Tektronix Computer on Computer Graphics in 
assistant who continually Graphics. For example, the Learning, application 
involves students with 4051, pictured here, works or product literature, please 
intriguing graphic as a low-cost, off-line or write: Institutional Market 
demonstrations. Who on-line learning device to Manager 
stays close enough to help students study energy, Tektronix, Inc. 
each student to critique gravity, momentum, and Information Display Group 
answers and review material dozens of other subjects  . Box 500 
immediately after testing. via fascinating simulations Beaverton, Oregon 97077 
Who tutors according to and graphic metaphors. Tektronix Datatek NV 
individual interests and It s a big assist to self-paced 
learning rates. methods. To testing. Even to P0. Box 159 

Badhoevedorp 
Dr. Alfred Bork brings course management. The Netherlands 

that kind of assistance Whatever your subject 
into his physics classes, matter, whoever your iict ronix 

students, the 4051 makes 
learning a very memorable COMMITTED TO EXCELLENCE 

experience. For a video tape 

copyright ? 1977 Tektronix Inc All rights reserved 
circle No. 18 on Readeis Service card 



SO-115 
a new universal b&w film 
for the sophisticated user 

These are hologram reconstructions, photographs made with 
a camera receiving images originally recorded as time-aver- 
age interference holograms. The dark fringes connect all 

ints of common amplitude on the inside of the vibrating 
p of an experimental viola. It's part of an effort to improve 

the loudness, dynamic range, and playing ease of the viola. 
 Time-average interference holography is widely used by 

 engineers to analyze vibration in lots of things besides violas. 
? One of the two people who devised it is Karl A. Stetson (J. 

Opt. Soc. Amer. 55:1593 [1965]). These images are Dr. 
etson's work 

 For both the holograms and 
j the reconstructions he used 

 He-Ne laser light, here seen 
pinging on his palm. He 

made the holograms on 
KODAK High Speed Holo- 
graphic Film SO-253 and the 
reconstructions on KODAK ' 

Technical Pan Film (ESTAR- 
AH Base) SO-uS. 

Stetson gives two reasons 
for using 80-115 in this appli- 
cation: 1) high attainable contrast* to bring out the higher- 
order Bessel fringes for counting; 2) hardened emulsion 
permitting superproportional reduction of the negative with 
ammonium persulfate to accentuate the fringes by suppress- 
ing detail in the high-density areas that represent absence of 
vibration. 

Other technical users may have quite difJerent reasons for liking 
50-115. With KODAK WRATTEN Filter No. 58 for photomicro- 
graphic contrast enhancement in phase contrast or Normarski 
illumination, as in chromosomal studies, it is about 2/3 stop faster 
than KODAK Photomicrography Monochrome Film 50-410 and 
KODAK Solar Flare Patrol Film SO-392, which are now discon- 
tinued. Addition of a dyed-gel backing against halation and curling 
has slightly reduced red sensitivity but not enough to bother those 
who need it to study the sun or the night skies. Red sensitivity still 
takes its plunge only around 690 nm. Extremely high resolving 
power. Extremely fine grain. Good latent-image stability. Stocked 
in 36-exposure magazines, 35 mm x 150 ft, 4 x S in. Ask Scientific 
and Technical Photography, Kodak, Rochester, N.Y. 14650 about 
other formats and about "POTA" developer for pictorial quality 
with this film rather than high contrast. 

The standout characteristic of 
 SO-uS is its extremely wide 

> range of contrasts. Elaine Stet- 
son, writer on early Americana 
and director/curator of the 
Noah Webster Foundation of 

est Hartford, Conn. likes the 
y the low-contrast end of its 

performance range and the ex- 
tended red sensitivity bring out 
detail in antique furniture. The 
Stetsons are here shown photo- 
graphing the traveling trunk 
used extensively by the young 
author of the famous American speller, who was also to become 
arbiter of the American language. Both pictures of the Stetsons on 
this page were taken for us by photographer Frances L. Funk at 
E. I. 25 on the very same SO-i 15 film. Karl processed them for 
5 minutes in POTA developer, made up of 1.5 g of KODAK Bal- 
ancing Developing Agent BD-84 and 30 g of sodium sulfite per 
liter of deionized water. 
*Like gamma 4 with 5 minutes in KODAK Developer D-19 at 20'C, for 

which exposure index is about 100. 
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HAS FINALLY DONE SOMETHING 
FORTHE MiDDLE CLASS. 

THE ECLIPSE S/130. 
The ECLIPSE S/130 computer system proves it is 
still possible to make ends meet. Its performance, on 
the one hand, approaches that of our super high-speed 
ECLIPSE S1230. While its price is much closer to the 
level of our best-selling NOVA 3. 

The ECLIPSE S/130 is built around the same 
powerful architecture as the ECLIPSE S/230. But it 
has its own unique character. Like our fast micro-coded 
floating point, efficient character string instruction set, 
our second-generation WCS microprogramming ability, 
as well as AOS, our heuristic multiprogramming 
advanced operating system. 

All of which means that even though the 
ECLIPSE S/130 is in the middle of our family, it's in a 
class by itself when it comes to performance, features, 
and power for the money. And if you still think that 
value is a virtue, the ECLIPSE S/130 system won't let 
you down. Call (617)366-8911, Ext. 4735 or write. 

I * DataGeneral 
We make computers that make sense. 

5The ECLIPSE S/130 System shown includes 128K bytes of memory, floating point instruction set, clock, Dasher terminal printer and display, 10 megabyte fixed/removable cartridge disc, 315K byte 
diskette, and ai appicable controls, cabinetry, and cabing. Licensed software available on this configuration are RL)OS, FORTRAN IV, optimizing FORTRAN V. and BASIC. Domestic U.S. ist price 
$42,040, including icensed software. OEM and volume discounts available. 

Data General Corporation, Westhoro, MA 01581, (617) 366-8911. Dats General (Canada) Ltd., Ontario. Data General Europe, 61 rue de Courcelles, Paris, France, 766.51.78. 
Data General Australia, (03) 82-1361. Data General Ltda, Sao Paulo, Brazil, 543-0138 ? Data General Corporation, 1978. ECLIPSE is a registered trademark of the Data General Corporation. 
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tA$dV4'can memory, graphics, 

 of tin simplyby doing the interfaces nd other peripherals systems, fill out the coupon and. 
w0rk like send it to. .aboratory.. . Data Prod. 

 d stI chart mark as you need theyn . .. s, MR2 MTh, Digital Equip-. 
redP.ctonybasic record pQJ pakprpcessingppkat 

epfrtgd repoit geteration...i.. m.nt 2.rp.oration, Marlborough 

WhtOt% the flECLAB4I/34. VdeV*.5 PEAI..11 MAQ1752..TelphRn .. 

wn  fhes trn&consunimg.It's, a speci4.mulfr..frrndnal 481-9511, @t.. 6951.. European head- 

kmafrctiono the time it systenvthat 1&ts you automati- 11213 Peitiancy!Geneva.' Tel: 
n additioi., PEcLAB4 /34 taneously nah1yze data from peak- 9333 hllJn Canada: Digitl hIps qik co ts bycutting costly producing devices CC LC, Equipment of Canada, Ltd, .  s Sirtc t can be hooked AA,  and UV VIS instrumeI7Yts ..:Qi44Irec ytoyQurIritrnmers; DfcLAB-11/sI Just on member ... . . .. yth anb dont totpat- o tue KCLAD family. m m . N. wi1y bet arfwer" You can also choose OUX eaSy-O tl$e, 1oWcost, rsbi.search. DECLAB4 IO$3. Or if ytt need more power, our poyverftd 

n4drangeE)ZqAbt1!o... 

.2 Eligital Equipfrt nt 2orporation, MR24 M16, 1. 
M1lorough,'MA 0175 , I 

I: Pleas send me jnfonrt4ion on: . 

DEcLAB4II34  PAW11 LII the DECIAB Family ,, 

f2 Please have a Digital lab system specialist cobtact me. 

Umvertty Or Comp fly ' I 

____________________State Zip 

I. 
Applications 

521781 ___ -I 



w 

A 

II 
I 

44444444,44. 

'.44' /44 /44.4 

S 1978 TA 
F Annual Meeting TAP 

Washington 
For a list of those sessions taped at this year's Annual Meeting, write 

CEBAR Communications, Inc. 2735 Central Street Evanston, Illinois 60201 

Ordering information for all AAAS publications available from 

AAAS, Marketing Department 1776 Massachusetts Avenue, NW Washington, DC 20036 



TIAA-CREF 
Supple mental 
Retirement ' - - 

Annuities 

for tax-deferred 

annuity programs 
Supplemental Retirement Annuities (SRAs) are new forms of TIAA and CREF Contracts 
designed expressly for use by persons who want to set aside tax-deferred retirement 
funds over and above amounts being accumulated under their institution's basic 
retirement plan. They are available for employees of colleges, universities, private schools 
and certain other nonprofit educational organizations with tax-deferred annuity 
(salary-or-annuity option) programs. Through a properly drawn agreement 
with their institution, staff members may divert part of their compensation before 
taxes to the purchase of these new contracts. 

And SRA's are cashable at any time. This means that 
if the money accumulated by salary reduction is needed before retirement, the SRA 
contracts can be surrendered for their cash value. Benefits, whether payable in cash or 
as income, are taxable as ordinary income when received. 

For more information and answers to questions send for your copy of the booklet on 
Supplemental Retirement Annuities. 

m u m - 1 
A A 

I Send 
me a booklet describing 

I TIAA-CREF Supplemental Retirement Annuities. 
Name ______________________________________________________________________________ I I Date of Birth 

Address Street 

I City State Zip I 
I OF _____________________________________ I 

I I Teachers Insurance and Annuity Association 
* 730 Third Avenue, NeW York, NeW York 10017 Wi 
---- m - - mmml 
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Density gradient spin times can 
Sorvall? OTD ultracentrifuges 

High resolution and time savings result Separation of Cowpea Mosaic Virus Particles 

when the combined advantages of a Sorvali0 (Yellow Strain) 

OTD ultracentrifuge and a Sorvall? vertical Timer Setting: (AH-627) 

rotor are used for density gradient separations. Speed: 

These patented rotors* hold the tube in a   rpm Speed: 

fixed vertical position while tube contents are 
reoriented 900. The sedimentation path length 
is thus reduced from the length to the width of II 
the tube, resulting in shorter spin times. Three Top Bottom Top Bottom 

Rate-zonal separations in the Sorvall" OTD-65 using 
vertical rotors are available to suit a wide range 1-mi sample volumes, 1040 ssucrose gradients 
of capacity requirements. (33 ml) at 4' C. Peaks at 955 and 1155. 

Typical results are shown in the rate zonal Sorvall? OTD ultracentrifuges incorpo- 
separation of cowpea mosaic virus particles rate a unique low-friction oil turbine drive cap- 
using I ml samples. Use of a Sorvall? 8-place able of providing soft starting and stopping, 
vertical rotor instead of a 6-place swinging and smooth acceleration and deceleration. 
bucket rotor of comparable tube volume The Sorvall? Automatic Rate Controller and 
reduced spin time more than 80% while Reograd mode of deceleration take full advan- 
maintaining resolution. These rotors are tage of this capability to avoid stirback and 
equally suitable for isopycnic density gradient mixing of the gradient between 0 and 1,000 
separations. rpm. 
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be reduced more than 80% by 
with new vertical rotors. 

A 

'54 

4'555555\4'4'44 
ISiS 

4 .4.44.455' 444444444444444 444444444444 
"4415 

The oil turbine drive also eliminates the 
maintenance and replacement of gears, belts 
and brushes. The many other features of OTD 
centrifuges include trouble-free self-contained ' 

cooling system; precise, wide-range tempera- 
ture control; and automatic and manual vac- 
uum pumping system. 

For full information on Sorvall5 OTD 
ultracentrifuges and vertical rotors, write to 
Du Pont Instruments, Biomedical Division, 
Room 36005, Wilmington, DE 19898. 

Cl S Patent 3 Olfi 313 

With Sorvall?Centrifuges the spin times are changing. 

Du Pont Instruments WPNb 
Circle No. 159 an Readers' Service Card 
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AAAS announces an 
expanded reprint service. 

All Articles, Reports, and Editorials published in 
SCIENCE, beginning with the 6 January 1978 
(Vol. 199) issue, will' be available in reprint 
form. Selected items from "News and Comment" 

TO and "Research News" will also be available. 
Individual reprints or reprint collections are an in- 

SCI ENCE READERS expensive yet highly effective way to present the 
latest developments in science to your students. 

The cost is 50 per title (invoiced orders not 
less than $5.00). Checks should be made pay- 
able to AAAS. Bulk order discounts: boo off 
per 10-50 copies, single item; 20oo/5]250 
copies; 30Oo/2511000; 400o/over 1000. 

Please send remittance plus specific requests 
(quantity author/title) to 

AAAS- REPRINTS 
151 5 Massachusetts Avenue, NW. 

Washington, DC. 20005 

Research and Development 

in the Federal Budget: FY 1978 

Volume II in the R&D series, by Willis H. Shapley with Don I. Phillips and Herbert Roback for the AAAS Com- 
mittee on Science and Public Policy, builds on the foundation laid by Volume I for FY 1977. R&D '78 probes the 
policy climate surrounding the preparation of the FY 1978 budget and traces the evolution of President Carter's 
amended budget during the transition period. Significant issues examined include: 

* R&D budgets of eight federal agencies * Congressional role in R&D budgeting 

* The basis for R&D budget decisions * Future R&D budget outlook 

Both Volume II and Volume I are timely publications for all who are concerned with policy management, resource al- 
location problems, and the role of R&D in the national economy. 

R&D in the FederalBudget: FY 1978 Retail: $5.50 AAAS member price: $4.95 
R&D in the Federal Budget: FY 1977 Retail: $5.50 AAA5 member price: $4.95 
Both volumes at the special rate Retail: $9.00 AAA5 member price: $8.10 

(Request Bulk order rates.) 

Send name, address, and remittance to: 

 American Association for the Advancement of 5cience 
Dept. L-2 
1515 Massachusetts Ave., N.W. 

Washington, D.C. 20005 

(Please allow 6 to 8 weeks for delivery.) 
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EMUNOELECTROPHORESIS? 

F 
We invite you to @amine our line of 
eqiipment and reagents for quat. 
itative IEP, cunter-electrophoesis 
and rocket immunoelectrophoresis. 
Our chambers, punches and 
accessories feature design simplicity 
which translates into ease of us 

-..an.dd.b.Ft 
While you are considering our 

.4 equipment, please note that we 
offer the stains, buffers and agarose 
used in immunoelectrophoresis 

.44" 4.4. techniques. 
Miles also offers a very broad fine 

'4 '.4 ,o.fimmunochernicais inc   . 
clpftattn9 antisera to man 
and human proteins. 

. ... 

If you want a closer look at our MilesLaboratories, Inc. 
immunoelectrophoresis Phone: 219-254-8804 
products, call or write for ou Mites Laboratories Ltd. Post Office Box 37, Stoke Poges Ilustrated catalog Slough England $L 24 LY Phone: Farnham Gommon 2151 

Circle No. 88 on Readers' Service cord 
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LETTERS jecture that if the other side had one they 
Brinkman.n. "would not have hesitated to use the 

Japan's Nuclear Bomb Project bomb against the United States." The 

pH isolytes.... consequences of such rationales should Deborah Shapley's article on Japanese be apparent in this age of Mutually As- 

nuclear research during World War II sured Destruction (MAD) and the neu- 

uew carrue.3 (News and Comment, 13 Jan., p. 152) tron bomb. 
contains several misleading interpre- Shapley reports that the U.S. scien- 

nuIfthUvtes tations not supported by the historical tists who arrived in Japan just after the UUUEW..WEJ evidence available at this time. Shapley surrender found no evidence of a Japa- 

iso.... earic writes of the "curtain of silence which nese atomic bomb project, and that such the Japanese themselves seem to have information was neither revealed by 
pulled over the subject." Yet much of Nishina nor vigorously sought by the 
her story is based on translations of his- Americans. However, the official U.S. Focusiiig. 
torical accounts published in Japan in scientific intelligence mission headed by 

pH 1953 and in the early 1970's, which I Karl T. Compton did report that the Jap- 
made available to Science at her request. anese had explored the applications of 

p#4  These accounts were made available to nuclear fission during the war and had 
p*4 me by Japanese historians and phys- not gotten very far. His recommendation 

icists, who also provided personal recol- that the Japanese be permitted to use ______________________________ lections and archival documents. They their cyclotrons for projects in biology did so voluntarily in response to my 1974 and medicine was approved by the occu- 

article (1) on the development of nuclear pation officials, and this policy was in cf- 

physics in Japan in the 1930's and the de- fect when an order to destroy the cy- 

struction of the Japanese cyclotrons by clotrons was received from Washington 
occupation forces after the war. Until in November 1945 (5). Karl Compton, 

..' then, I was unaware of the Japanese war- Ernest Lawrence, Lee DuBridge, and 
time nuclear research projects; indeed, vannevar Bush, along with atomic scien- 
outside of Japan the subject was virtually tists' organizations throughout the 
absent from all of the published studies United States, vigorously protested the 
of the period. At that time, Yagi and destruction. They correctly pointed out 
Price told me about their 1962 letter (2) that cyclotrons were basic scientific re- 
published in the United States which search instruments and could not be 
had asked for more information concern- used to make atomic bombs, that Japan 

' ing a reference to the Japanese fission did not have the necessary uranium, and 
project published in Japan in 1951. That that in any event all such research was 
letter did not elicit any responses. I have forbidden and was under strict control 
just learned that in 1959 Arnold Kramish by the occupation authorities. The his- 
(3) cited a 1952 Japanese publication torical evidence now available does not 
on the subject. change this assessment, nor does itjusti- 

My subsequent study of the issue, fy the order to destroy the cyclotrons, 
which is now being prepared for pub- which Secretary of War Patterson ac- 
lication, shows that, during the war, the knowledged in December 1945 was a 
United States investigated the possibility mistake (6). 

Becausethey co.ritain more CHARLES WEINER 
amphoteres than other ampholytes, that Japan might produce a nuclear 
Brinkmann pHisolytes provide a wider weapon. The finding was that it would Technology Studies Program, 
general pH range, from pH 2 to 10 not be possible. The same conclusion Massachusetts Inst itute of Technology, 
pHisolytes are also available in eight was reached by the Japanese physicists Cambridge 02139 
individual pH ranges, each with a span themselves. Japan never posed a nuclear 
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UV-detectable - amino acids and any ISCO recorder, fraction 
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Detector sensitivity can be integrated liquid chromatography 
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using a wavelength at which inter- fU R catalog today. Or dial direct, toll 
fering solvents or impurities do free: (800) 228-4250 (continental 
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Pollution in Maryland Valley  I I 

'.444' ,445 . . i I 
The article "Pollution: Chemical com- .. AY'. 4.444J I I  I 

pany s effort to sue its accuser fails" by  .i"'j4 "''i ..54' .54'  15t44.5444  
Thomas H. Maugh II (News and Coin- ' ? ..4.444' 4.4 4?444 

ment, 13 Jan., p. 157) reads as though the "4"' '44 44444.. 
,.?44""444' '44444 

writer was not present at the trial and did .44444 444 44,4. 44 4 

not read the transcripts. The jury's duty i ' 4 ' .4. .444 

was not to decide a scientific question,  T  .44.544'4  
namely, what had caused the increased 444,l44 41 '' 4.f44444 I 

444544k 44 4'4 44$ 4444'. f I 
incidence of cancer in Little Elk valley, 44s4..444..4444j44.  444 44444444jfl4.-..y4.444. 
Maryland. Their duty was to decide if I ." 444444) 

had acted responsibly or irresponsibly in 1 , .44's. 4't4444'44-'4. 
publicizing my observations. 4'4 1 1  

The Galaxy Chemical Company's sol-  1 4.44.4.44. 

vent recycling plant operation in the Lit- 44 \, 44444...44444 

tle Elk valley in 1961. Since 1969, there 44 

has been an increase in the occurrence 
of lymphomas: seven within about 1 kilo- 
meter from the plant and two more within 
3 or 4 kilometers. Increase of other 4' 

malignancies has also been reported. 
In my unpublished paper, I did not 

make conclusions about the cause or 
causes of this increase, but I cannot sub -U th the  highest 

scribe to the theory of the witness hired Wi 
by the prosecution, William P. Radford, 
who attributes the high lymphoma rate to 4 44 

1)1 1 L.4v the old paper mill that previously oper- L1jJ1LILy ated on the site of the Galaxy plant. I 
have been unable to find lymphomas in ) 
other former paper-mill workers in the -  ' I 
area, except for the valley group. Fur- 
ther, although the paper mill was in oper- 
ation from the 1880's until 1948, the area ...the Cahn 1000 

did not experience an increased death 
rate due to lymphomas from 1963 to 
1968, according to records of the Mary- The Cahn 1000 not only has four times the capacity 
land State Health Department and from of its nearest competitor, handling samples up to 100 grams; 
1940 to 1960, according to my own in- it also is one of the most sensitive electronic balances 
quiries. With regard to the incubation pe- available. The Cahn 1000 can detect, measure and record 
nod required for the development of a weight or force change as small as 0.5 micrograms in 
lymphomas, their occurrence has been vacuum, controlled atmospheres or ambient conditions. 
reported in individuals from 1 year to It is a scientific instrument, not just a balance, with primary 
about 25 years after those individuals applications in thermogravimetric analysis, chemisorption 
began receiving therapy with diphenyl- m and physical adsorption, magnetic susceptibility, thermo- 
hydantoin (1). Consequently other possi- magnetic analysis, and vacuum and corrosion studies. If 
bilities discussed at the trial by defense 
witnesses B. Friedlander and Samuel S. W your requirements are for measuring mass and force 
Epstein are more logical to me. changes in high vacuum and other controlled environments 

My principal objective has been to with extreme sensitivity, accuracy and a larger than normal 
stimulate governmental health agencies capacity - specify the Cahn 1000, the world's highest 
to take a more active role in protecting capacity recording electronic balance. 
the public from the effects of industrial For complete details ask your Cahn representative for the 
pollution. At least in part, the Galaxy af- Cahn 1000 specifications or contact: 
fair and its resulting publicity has pro- 
moted this objective, as illustrated by 
the establishment of a Tumor Registry_ 
in Maryland. - 

PIETRO U. CAPURRO 

Union Hospital of Cecil County, precision balances 
Elkton, Maryland 2192] far 100 grams and less.  U 

References 
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We wish that were the case.., that raising a 
car's miles per gallon lowers its exhaust pollutant 
parts per million. But mpg and ppm don't 
seesaw. They tend to move up or down to- 
gether, unfortunately. 

Given that tendency and a fixed pollutant 
limit, how do you achieve good fuel economy in 

an automobile engine? 
MINICOMPUTER 

FUEL EMISSIONS Electronics en- 
gineers here at the 
General Motors Re- 

TORQUE seeo search Laboratories 
.4444,. 

 ', are helping close in on 
4,, 54 the answer. They're 

doing it through an 
- 4. ''4 understanding of the 

dynamic interaction 
between spark advance (SA), air-fuel ratio 
(A/F), and exhaust gas recirculation (EGR) and 
how this affects fuel economy and emissions. 
Their goals have been to determine the optimum 
control strategies for the three variables and 
devise systems to implement these strategies. 

By extending and applying microprocessor 
(minicomputer) technology and optimal control 
theory - the same kind of sophisticated theory Up with mpg, 
used to control the descent of lunar modules -  LA, ili nnm 

Lab engineers have: UUWEI WWELEE ppmmi. 

* Produced the first on-line dynamometer sys- 
tem in which a computer, programmed with a I "' ' 

mathematical optimization algonthm, auto- 
matically converges on the maximum 
economy point 
(represented at 
right) in a run- 
ning engine 
within specified 
emission limits. 

at speed-load 
points typical of 
federal driving 4"' '-'' 

schedules. .44444444444//4\ F1 General Motors 
* Modified this IEHIEI Research Laboratories system so that L...........J Warren 

the computer MIchIgan 48090 
makes the engine think it's in a vehicle, then 
drives the "vehicle" through federal 
schedules. 

* Developed a unique computenzed test facility 
in a station wagon to evaluate experimental 
control concepts in a real-world environment. 

Not exactly a giant leap for mankind. Just 
three of the many determined steps we're taking 
on earth to push mpg up while holding ppm 
down. 
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AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE A Policy-Oriented R & D Budget 
Science serves its readers as a forum for the presenta- 

tion and discussion of important issues related to the ad- 
vancement of science, including the presentation of mi- Human nature being what it is, the annual appearance of the President's 
nority or conflicting points of view, rather than by pub- budget tends to rivet attention on the bottom line. That is fair enough but 
lishing only material on which a consensus has been hardly good enough. What counts is understanding the reasoning behind the 
reached. Accordingly, all articles published in Science- 
including editonals, news and comment, and book re- numbers for what can be gleaned about the quality of the decision-making 
views-are signed and reflect the individual views of the that led to the results. 
authors and not official points of view adopted by the 
AAAS or the institutions with which the authors are af- Mr. Carter's budget for fiscal 1979 shows his striking willingness to get on 
fihiated. Editorial Board with shaping public policies for government's role in scientific research and 

1978: RIcHARD E. BALZHISER, JAMES F. CRow, development. Federal commitments to R & D will go up in 1979. Congress 
HANS LANDSBERG, EDWARD NEY, FRANK w. PUTNAM, willing, but not just because more is better, nor simply to pump up the 
MAXINE SINGER, PAUL F. WAGGONER, F. KARL wIL- country's relative share of the gross national product assigned to R & D. 
LENBROCK 

1979: F. PETER GEIDUScREK, WARD GooDENoUGH, Those arguments have never had much force, and it is well to lay them 
N. BRUCE HANNAY, MARTIN J. KLEIN, FRANKLIN A. 
LONG, NEAL E. MILLER, JEFFREY 1. WINE aside. 

Publisher It is not often that White House speech writers will let a President use the 
WILLIAM D. CAREY State of the Union Message to single out science and technology as strategic 

Editor goals of national policy. Such words do not excite the needles on the ap- 
PHILIP H. ABELSON plause meters. The President had to mean it when he went out of his way to 

Editoral 5ff place priority on strengthening the nation's research centers and encourag- 
Managing Editor Busines 'Manager ing a "new surge of technological innovation by American industry." The 
ROBERT V. ORMES HANS NUSSBAUM implicit judgment behind the words is that not all is going well with the 
Assistant Managing Editor Production Editor 
JOHN E. RINGLE ELL 'N F. MURPHY vitality and enterprise of our scientific and technological effort, and that the 
News and Comment: BARBARA 1. CULLITON, Editor; Administration has come to see value in a convergence of science policy 

LUTHER J. CARTER, CONSTANCE HOLDEN, DEBORAH with economic growth policy. This is no trivial breakthrough. 
SHAPLEY, R. JEFFREY SMITH, NICHOLAS WADE, JOHN 
WALSH. Editorial Assistant, SCHERRAINE MACK No less striking, in terms of reorienting science and technology policy, is 

Research News: ALLEN L. HAMMOND, Editor; RICH the appearance of the term "investments" in the jargon of the budget docu- 
ARD A. KERR, GINA BARI KOLATA, JEAN L. MARX, 
THOMAS H. MAUGH ii, WILLIAM D. METZ, ARTHUR L. ments explaining R & D decisions. This has been a long time in coming and 
ROBINSON. Editorial Assistant, FANNIE GROOM we hope it is here to stay. The implication is that government outlays for 

Associate Editors: ELEANORE BUTZ, M. RY DoRF- 
MAN, SYLVIA EBERHART, JUDITH GOTTLIEB R & D now are to be viewed not merely as year-to-year expenses but in- 

Assistant Editors: CAITILIN GORDON, RUTH KUL- stead as allocating resources to produce long-term returns. The purchasing 
STAD, Lois SCHMITT 
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