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EXPAND YOUR SCIENTIFIC HORIZONS.. . 
WASTES IN THE OCEAN 
Volume 1: Industrial and Sewage Wastes in the Ocean 
Edited bv lver W. Duedall. Bostwick H. Ketchum. 
I? Kilho Park, & Dana R.  ester 
A comprehensive presentation of the oceanographic, 
chemical and biological processes and environmental 
effects of disposing industrial waste and sewage in the 
ocean. Leading scientists discuss the impact of ocean 
waste disposal on  humans and on the marine biota, and 
outline strategies for achieving optimal ocean waste 
disposal management. 
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WASTES IN THE OCEAN 
Volume 2: Dredaed-Material Dis~osal in the Ocean 
Edited by ~ a n a ' ~ .  Kester, ~ostwick H. Ketchum, 
lver W. Duedall, & I? Kilho Park 
Comprehensive coverage of the science, technology, 
and regulation involved in dredged-material disposal in 
the ocean by leading authorities. Includes the implemen- 
tation of federal regulations and case studies. 
320 pp. (1-09771-3) March 1983 $39.95 

WASTES IN THE OCEAN 
Volume 3: Radioactive Wastes in the Ocean 
Edited by I? Kilho Park, lver W. Duedall, 
Bostwick H. Ketchum, & Dana R. Kester 
The first work devoted exclusively to radioactive wastes 
in the ocean. Interrelates oceanographic properties and 
processes with waste disposal practices. 
approx. 624 pp. (1-09770-5) 
September 1983 $69.50 

INSTRUMENTATION FOR 
ENVIRONMENTAL MONITORING 
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Lawrence Berkeley Laboratory Environmental 
Instrumentation Survey 
An in-depth study of the sources and effects of ionizing 
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measurement. 
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GROWTH AND MATURATION FACTORS, 
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The first volume in a series surveying growth factor 
research. Examines the structures and mechanisms of 
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growth, survival, and differential functions of cells. 
352 pp. (1-09709-8) 
Apr~ l  1983 $54.50 

STATISTICS FOR RESEARCH 
Shirley Dowdy & Stanley Wearden 
A practical guide for applying the most commonly used 
techniques of statistical analysis. Explains how to carry 
out a procedure and interpret results, and why the 
procedure works. Discusses inferential, probability, and 
descriptive statistics. 
approx. 598 pp. (1-08602-9) 
March 1983 $34.95 

A SYMMETRY PRIMER FOR SCIENTISTS 
Joe Rosen 
Presents the fundamentals of symmetry theory and its 
applications in a single, unified account. Discusses 
group theory, the mathematical language of symmetry. 
and applications. Covers the six major principles of 
symmetry. 
approx. 208 pp. (1-87672-0) 
March 1983 $26.95 

ENCYCLOPEDIA OF COMPOSITE 
MATERIALS AND COMPONENTS 
Edited by Martin Grayson 
Articles by 75 leading authorities cover virtually every 
aspect of composite materials and provide a wealth of 
detailed information on methods of manufacturing, 
properties, and uses of composite materials and 
components. 
approx. 1,000 pp. (1-87357-8) 
April 1983 $99.50 

DICTIONARY OF INFORMATION 
TECHNOLOGY 
Edited by Dennis Longley & Michael Shain 
This useful reference defines over 6,000 terms embracing 
all aspects of information technology, including audio- 
visual, computing, and communications systems. Essays 
explore word processing, viewdata networks, micro 
electronics, typesetting, computer programming, 
educational technology, and consumer electronics. 
379 pp. (1-89574-1) 1983 $34.95 

'ENCYCLOPEDIA OF STATISTICAL 
SCIENCES 
Edited by Samuel Kotz & Norman L. Johnson 
For all who deal with statistics, this eight-volume work 
will provide sound information and practical guidance, 
especially for those who may not be specialists in a 
particular topic. Its scope embraces agriculture, statis- 
tical mechanics, crystallography, zoology, and scores of 
other disciplines that use statistics. It will be published 
over four years-two volumes per year. The thousands of 
entries by eminent contributors will comprise some three 
million words. Volumes 1 and 2 published 1982. Volume 
3 (F Distribution-Hypothesis Testing) and Volume 4 
(Icing the Tails-Lyapunov Inequality) due 1983. 

VOI. 3 (I-05549-2j approx. 800 pp. May 1983 $79.95"; 
Vol. 4 (1-05551-4) approx. 800 pp. July 1983 $79.95'" 
',: 15% subscription discount applicable to all volumes 

when "Subscription" is indicated on order. 
Prospectus available on request. Write to J. Kazimir. 
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COMPARATIVE ENDOCRINOLOGY 
Aubrey Gorbman, Walton W. Dickhoff, Steven R. Vigna, 
Nancy B. Clark, Charles L. Ralph 
This highly accessible text offers a broadly comparative 
approach to endocrinology not limited to mammals. 
approx. 592 pp. (1-06266-9) 
March 1983 $34.95 

MUSCLES AND THEIR NEURAL CONTROL 
Graham Hoyle 
The only up-to-date survey of research on the fine 
structure and function of diverse muscles, their neural 
control, development, and malfunctioning in disease. 
approx. 672 pp. (1-87709-3) 
February 1983 $59.95 

MULTIDIMENSIONAL SCALING 
Mark L. Davison 
This versatile text shows what multidimensional scaling 
(MDS) is, explains in detail how to use the major MDS 
techniques, and prepares researchers to read the more 
technical literature in the field. 
approx. 256 pp. (1-86417-X) 
March 1983 $25.95 

INTERACTION AND COEVOLUTION 
John N. Thompson 
A clear, concise synthesis of patterns in the evolution of 
interactions and the conditions likely to favor coevolu- 
tion among interacting species. 
179 pp.  (1-09022-0) 1982 $27.50 

BY PASSES 
A Simple Approach to Complexity 
Z. A. Melzak 
This unlque new approach to the theory of transforma- 
tions demonstrates how to "bypass" a complex problem 
by breaklng it down into several less complex conjugant 
questions. 
approx. 272 pp. (1-86854-X) April 1983 $34.95 

CONTROLLED-RELEASE TECHNOLOGY 
Bioengineering Aspects 
Edited by K.G. Das 
This authoritative collection of essays presents for the 
first time a comprehensive, up-to-date analysis of all the 
relevant aspects that are essential to the development 
of any controlled-release system. 
225 pp. (1-08680-0) 1983 $50.00 

HANDBOOK OF ENERGY TECHNOLOGY 
AND ECONOMICS 
Edited by Robert A. Meyers 
Provides all the engineering and economic data needed 
to evaluate the potential economic impact of a wide 
range of energy technologies. It allows the reader to 
compare different technologies, as well as different 
strategies for the same technology. 
approx. 1,089 pp. (1-08209-0) 
1983 $62.95 

BLACK HOLES. WHITE DWARFS AND 
NEUTRON STARS: THE PHYSICS OF 
COMPACT OBJECTS 
Stuart L. Shapiro & Saul A. Teukolshy 
A self-contained study of the physics of compact 
objects, filling the need for a text/reference. Details the 
latest observational and theoretical developments in 
the field. 
approx. 688 pp. (1-87317-9) 
April 1983 $39.95 Cloth 
approx. 688 pp. (1-87316-0) 
April 1983 $24.95 Paper 

CALCIUM-ANTAGONISM IN HEART AND 
SMOOTH MUSCLE 
Experimental Facts and Therapeutic Prospects 
Albert Fleckenstein 
The first comprehensive documentation of the origin and 
physiological, pharmacological, and therapeutic effects 
of the new family of Ca-antagonists, developed in the 
author's laboratory. 
approx. 416 pp. (1-05435-6) March 1983 $60.00 

THE MOLECULAR BIOLOGY OF ENZYME 
SY NTHESlS 
Regulatory Mechanisms of Enzyme Adaptation 
Roy Walker 
This comprehensive review of the regulation of enzyme 
synthesis in bacterial and animal cells incorporates the 
latest developments in the molecular biology of gene 
expression. 
381 pp. (1-06051-8) 1983 $49.95 

Dept. 3-1029. Order Code ~ 3 - 1 0 2 9 .  
FOR BOOK ORDERS ONLY: 

CALL TOLL FREE (800) 526-5368. 

STATISTICAL GRAPHICS 
Design Principles and Practices 
Calvin F. Schmid 

WlLEY INTERSCIENCE 
a division of John Wiley & Sons, Inc. 

This interdisciplinary study of the principles and 605 Third Avenue, New York, N.Y 10158 
practices of chart design uses actual cases to demon- In Canada: 22 Worcester Road, 
strate common errors and pitfalls and shows how charts Rexdale, Ontario M9W 1 L1 
may be redesigned for greater efficiency. 
approx, 224 pp. (1-87525-2) April 1983 $24.95 Prices subject to change without notice. 092 3-1 029 
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FOR TODAY'S FACULTY AND COLLEGE STAFF MEMBERS* FROM 18T0 80. 

Whether you're thinking retirement 
or not, review the plan that provides 
for cash withdrawal and/or a lifetime 
income. 

TIAA-CREF Supplemental Retirement Annu,ities 
(SRAs) offer you substantial flexibility including cash 
withdrawal and/or lifetime retirement income. You 
can even reduce your income taxes now! 

You can begin contributions to an SRA at any age 
and begin benefits at any age up to age 71 unless you 
are still employed (then you can delay beginning 
benefits until age 80). For example, you could start 
contributions at age 25, and choose to begin benefits 
or withdraw cash at age 34,40 or 50, regardless of 
your employment status. 

Get your money at any time. 

You can receive benefits as a lifetime income or over a 
fixed period of from 2 to 10 years. What's more, if you 
need it (even while employed by your current 
employer), you can withdraw all the money you have 
accumulated by surrendering your contracts. Or, you 
can withdraw $1,000 or more every six months. There 
is never a cash surrender charge. 

Contributions are tax-deferred, 
so you pay less income taxes now. 

The federal income tax on your contributions is 
deferred until they are paid to you as benefits. So, you 
pay less tax now. 

Changing employers? Take SRAs with you. 

Since you own your Supplemental Retirement Annui- 
ties, you take them with you if you leave your current 
employer. You can make contributions through any 
institution that makes Supplemental Retirement 
Annuitres available to staff members. Contributions 
can be as little as $25 a month. 

18 MARCH 1983 

Full information. 

Complete and mail the coupon for an SRA Information 
Kit today. You'll get full details about all the advan- 
tages SRAs have to offer, why this plan suits so many 
financial situations and age groups and how much 
you may contribute to the plan. 

*TIAA-CREF provides annuities and other services for employees of 
colleges, universities, private schools and certain other nonprofit 
tax-exempt educational and research institutions. 

HELP YOURSELF T O  A BRIGHTER FINANCIAL FUTURE 
... SEND FOR A FREE I N F O R M A T I O N  KIT. 

I Teachers Insurance and I Annutty Association of I America-College Ret~rement 
Equities Fund 1 730 Third Avenue I New York, N.Y. 10017 

I Please send me full details I about TIAA-CREF Supplemen- 
I tal Retirement Annuities, the 

flexible tax-deferred annuity plan that offers the opportunity to accumu- I 
late funds for additional retirement income and the option for cash 
withdrawal. 

I 
I 

I Name I 
I Address I 
I ctty I 
I 

Z i p D a t e o f  Birth- 
I 

I State I I Name of Institution 

Please let us know if you are participating in a TIAA-CREF retirement plan 
I 

I at your tnstitution. O YES N O  S31883 
I 

LllllllllllllllllllllJ 
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INTERCIENCIA, the multi-disciplinary journal covering 
the world of technology and development throughout 
the American continent. Published in co-operation 
with the lnterciencia Association, the journal places a 
special emphasis on the need for Latin America to 
acquire the appropriate technology for development. 
In 1983 INTERCIENCIA will continue to present 

Amazonia 
The development of the Amazon is a focus of 
worldwide concern. INTERCIENCIA presents the case 
for human and environmental ecology 
Biomass 
Latin America has the potential to lead the world in 
the rational utilization of natural resources to provide 
food and fuel 

original research articles on agriculture, food and International Scientific Co-operation 
nutrition, energy, health and the environment, In the common aim of economic and social 
featuring: development, including contributions from the USSR 

Subscription Information 1 
Published bi-monthly 
Libraries & Institutions 
Annual subscription (1983) 
Two-year rate (1 983184) 

Libraries & Institutions in Latin America 
Annual subscription (1983) US$40.00 

US$ 55.00 Two-year rate (1983184) US$76.00 

US$104.50 Individual subscribers US$30.00 

FREE SPECIMEN ISSUES AVAILABLE ON REQUEST 

Perg am011 Press Fa~rv~ew Park, Elrnsford, New York 10523, USA 
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Where is it written that computers 
should keep you chained to a desk? 
After all, ideas and problems are dy- 
namic; likely to occur just about any 
time, anywhere. It stands toreason that 
your computer should be available 
whenever and wherever it's needed. 
It stands to reason your computer 
should be AttacheTM from Otrona. 
At a mere 18 lbs. and just a half cubic 
foot, Attache gives you briefcase con- 
venience. It's unique dual-processor 
design, 64K byte user memory and 
720K diskette storage give you power 
to solve some of the toughest scientific 
and engineering problems. 
Yet these statistics don't begin to 
express Attache's full dimension. Inte- 
grated communications let you talk to a 
computer across the hall or around the 

world. High-resolution graphics and 
ChartonTM software help you create 
useful graphs and charts. 
Attache gives you Wordstar@ for 
creating professional reports; Basic- 
80" for programming and CP/M@ for 

Alittle Com~uter will 
set you W e e .  

access to programs ranging from 
electronic spread- sheets to data 
base management systems. 
And those are just standard Attache 
features. Your dealer can show you a 
wide range of compilers, peripherals, 
and software to tailor Attache to your 
special application. 
To learn how a little computer can set 
you free, call for more information and 
the name of the dealer nearest you. 
Otrona Corp., 4755 Walnut, Boulder, 
Colorado 80301. 

(800) 525-7550 
800A.M to6:OOP.M MIYT 

In Cdorado, Alaska, or Hawaii, call 
(303) 444-8100 

Anache and Chatton are trademarks of Olmna Corp. CP/M. Digital 
Research. Inc. WordWMicmPm International Cawa!im. Inc. 
Bnaiic-80.Mkro~SI. Inc. omaJ/B200trona1882 
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mgitaZPrecision and 
t h e k g A n i m a l  
The study of physiological 

phenomena in laboratory animals 
has developed into a precise 
science involving exacting test 
techniques. Until recently however, 
the experimentalist has been 
severely limited by available 
instrumentation. Whether studying 
a transient muscle twitch or 
retxtitive heart ~u l se .  the analog 

Consider tbe savings in 
I 

dollars and people. 

Nicolet digital oscilloscopes 
can replace your analog instru- 
mentation and eliminate much of 
the human effort between the 
experiment and the final result. 

To find out how Nicolet can 

Division, 5225 Verona Road, 
Madison, Wisconsin 53711. 

19 days in ovo. These responses 
were captured and stored on a 
Nicolet digital oscilloscope then 
recombined on the screen for 
comparison. The high resolution 
and expansion capabilities allow 
detailed examination of small 
changes as shown in Figure 2. 
Cursor-interactive coordinate NKXKET 
display eliminates the need to INSTRUMENT 
estimate amplitude or latency r CORPOFWTION 
values of a waveform feature. E OsclLLoscoPE DlvlsloN 
Stored waveforms can be displayed Sales and Senlice Ofices worldwide 

or plotted in XY or YT format, NOTE: Nicolet Oscilloscopes should 
transferred to internal disk mem- ,t be ,dfor direct connection to 

I Fig. 1-Tetanic r e p m e  in aukan I ory for permanent storage or buman subjects. 
emb ymic muscle after 15 days (A,, output to other computing devices 
17 days (B), and 19 days (C) in ouo. I via industry standard interfaces. I 

number 321 
ice number 322 I 
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suggest that 200 pg/m3 is appropriate and 
byssinosis symptoms suggest 500 p,g/m3. 

Turhing to the testimony of one of us 
( H . W . )  at the O S H A  hearing in 1977, our 
research findings, as summarized above, 
demonstrate a range of dust levels within 
which a prudent permissible cotton dust 
exposure limit should be established. 
This range reflects the scientific uncer- 
tainties that frequently must be accepted 
in public policy decision-making. Indi- 
cating that this range is 200 to 500 p,g/m3 
does riot say that the upper value should 
be used to promulgate the standard, nor 
that the lower level is inappropriate; we 
have said neither, then or since. Quite to 
the contrary, we have Supported the 
standard and have never suggested a 
more permissive revision; a fact recently 
reported in an editorial by an investiga- 
tor (4) whose data and conclusions are 
heavily supported by Frumin. 

The following excerpts from H.W.'s 
testimony, which Frumin does not 
quote, conflict with his characterization 
of this testimony (5): 

There is a dose-response relationship be- 
tween exposure to cotton dust and a biologic 
effect, measured either with the questionnaire 
or pulmonary function testing. (page 314) 

I strongly favor the prevention of the dem- 
onstrated reddction in air flow as measured 
spirometrically or obtained through the ques- 
tionnaire responses. Because, ultimately, [by] 
preventing the bronchial constrictive effect, I 
think we will probably prevent the chronic 
disease. (page 3 17) 

Assuming that there is a relationship be- 
tween the acute and chronic response, and I 
have no reason to believe there is not, then 
the detection of such a response or reaction is 
obviously highly desirable, because it allows 
an individual to modify his or her exposure in 
order to effect prevention of further changes. 

(pages 363-364) 

I don't know how to assess the contribu- 
tion, say, of cigarette smoking in an individual 
like that and dust exposure, and I think proba- 
bly, as has been done in other industries, the 
presumption may have to be made that that 
exposure may have played a role and, there- 
fore, further exposure is contraindicated. 

(page 387) 
I've said throughout that the dust effect is 

real and it's there, but in addition to a dust 
effect there is also an influence exerted by 
something else which we're not measuring 
having to do with mill. . . . (page 432) 

Neither science or occupational health 
benefits from misleading descriptions of 
research findings or publicly stated 
views on public policy issues. 

HANS WEILL 
JOHN E. DIEM 

Department of Medicine, 
Pulmonary Diseases Section, 
Tulane University School of Medicine, 
New Orleans, Louisiana 70112 
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Here's a system that goes wherever you go.. . 
and it goes for less than $3100.* 
This low-cost traveler can help bridges, A data logger in a fish hatchery? yes, 

forests, telephones, automobiles, schools, pipelines, this system can monitor water level, flow 
rates, and temperature to produce the 

colar systems ... and YOU. best mivture of stream and well water 
for optimum fish growth. The forest in- 
dustry could even put this system to 
work in studying the effects of clear cut- 
ting on seedling mortality by monitoring 

I -  -- r soil temperature in various locations. 

Now there's a sensible answer for 
small data logging projects. Whether 
they take you to the engineering lab, a 
plant, or the field. It's a portable system 
based on HP's new 3421A Data Acquisi- 
tion/Contml Unit. We combine this por- 
table powerhouse with HP's 41CV hand- 
held computer and peripherals to give 
you a low-cost data logger that offers 
stuprising performame. 

For example, this system can auto- 
matically scan up to 30 channels, 
measure ac or dc volts, make 2- or 4- 
wire resistance measurements, moni- 
tor digital inputs, and even provide 
digital outputs. 

Sensitivity of 1 pV and 300,000 count 
resolution let you detect small signals 
Erom transdm such as RTD's, thermo- 
couples and thermistors. High accuracy 
(0.01% full scale), excellent noise rejec- 
tion (120 dB), and electronic calibration 
inean you get answers you can trust.. . 
even in noisy industrial environments. 
What's more, reference junctions and 
software programs simp@ measure- 
ments by giving you results h t l y  in 
engineering units. 

But you also need flexibility in a 
portable data logging system. That's 
assured by the convenient HP-IL inter- 
& and 3421A adaptability. With the 
41CV, you can easily program the system 
to do your -ts your way. 
WS Digital Cassette Drive lets you 
store programs for easy recall. And you 
csn also store data for later analysis in 
rhe lab. With HP's Thermal Printer1 
Plotter, you can see measurement results 
immediately. With the 3421A, you c y  
trade accuracy for speed. Choose 5%-dlgit 
nsolution to detect small changes. Or, if 

~u're interested in speed, select a fast 
D readings per second with 3 W -digit 
solution. When ac power is available, 
DU can plug into an outlet, but if power 
lils you have battery backup for unin- 

terrupted operation. In remote locations, 
you can operate totally from battery 
power. A "sleep" mode conserves power 
by putting system components on standby 
until needed. With HP-IL you can even 
upgrade to the more powerful HP85 
personal computer for tougher data- 
logging tasks. 
We're into applications you 
wouldn't have dreamed of. 
This new system opens the door to 

countless data logging tasks you'd have 
previously tackled manually.. .if at all. 
For example, in the electronics lab you 
can check Pcboard temperature p re  
files. In process plants you can quickly 

Whether you're in a manufacturing 
plant, research lab, solar powered 
building, ship, airplane, or balloon.. . 
HP's new portable data logging system 
can give you precision measurements at 
low cost. A complete system, including 
the 3421A, 41CV, Digital Cassette Drive, 
Thermal Printer/Plotter, and HP-IL 
interface, goes for less than $3100. ' So 
pack this system up in its convenient 
carrying case and take it along.. . 
wherever you go. 

Get all the details by calling your 
local HP sales office listed in the 
telephone directory white pages. Ask 
for a sales engineer in the electronic 
instruments department. 

do spot checks on levels, 
temperatures, and flow rates. Cld HEWLETT 
engineers can do life tests on structures 
such as bridges by measuring 

PACKARD 
' 

" "'-.vII  re 811ggested USA hst pnces 
the galvanic effect on 
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lere's noth~ng l~ke IBAS > j', % 1 MWQ array proce$sq pxQead- 
No other Image analysls system able to 16 MbyZe, for real-fime image 

nas everything that IBAS has In 
I storage and manipulation, fast cal- , 

one unlt, you get two computers , culatIon8, an-line program storage. 
on the left, a 64 Kbyte RAM mlcro 9.Operator-instrument intew~tive 

operation for image editing, feature- 
for fast calculat~on of Image- 

A Fl'l lY specific parameter selection. 
extracted data, on the rlght, a 1Q. FuNy wt~mat ic operatian for real- 
1 Mbyte Image array processor 

" 1Tu '\TIC, 
time imi$&pmcessing and anslysis; 

that not only lets you manipulate task-specific turnkey protocol. 
the image as you wlsh, but stores 1 11.500 nsec random memory, 
~t on-l~ne as well as on dlsk for 7 I access for fast recqll of routhee;. 
recall1 Displayed Images can be 12.20 MHz analog to digital conver- 
enhanced to make subtleties more tor for video signal processing, slow- 
apparent to vlsual lnterpretatlon 

What's more, IBAS IS both inter- - - interface of peripherals; data 
actlve AND automatic How7 Why7 _ _  . -__- transmiasion. 
When you tell ~t to 14. Versatile operating system sup- 
do so, I BAS wlll auto- port for user programming. 
matlcally execute - A 'A'V'IS 15.512 x 512 pixels k 8+ 1 bit image 
an analysls routlne S '1 memory for 256 greylevel discrimi- 
more rapldly and nation plus oxerlay. 
accurately than can 16.33 mw gigitizathn rate for 
be accomplished on-line $t@@ .(s of video ima~eg. 

manually Most 
1Z DMA inte8ace for drMng scan- 
nin stage, shutters, auto-focus, etc. 

often, further oper- la%ptional48 Mbyls hard disk 
ator lnteractlon memory extension for more volumi- 
won't be necessary, nous, multiple tasks. 
but the cholce IS 19. User-definable pseudo-color 
yours Your every . look-up table8 for meaningf J dis- 
wlsh can be IBAS' play of pmcessed 
command Images-fegture discrimination. 
What kind of 20. Exceptionally 
images? attractive, func- 
All klnds Sub- tional, convenient 
micro, mrcro, and table arrange- 
macro The IBAS ment, 

lnput can be photo- vice. 21. Quality ser- 

graphs, X-rays, 
prlnts and draw- What's next? 
Ings, projected Call or write for 
Images, or any detailed literature 
d~rect vldeo ~ m -  or an applicUbns 
age A TV camera analysis. 

can also operate 
d~rectly through 
a llght mlcroscope or TEM Or the treads That's only a sample, for 

routlne appllcatlons or hlghly Carl Zeiss, Inc. 
Input can be drawn from a photom- speclallzed ones, IBAS can tell eter or SEMISTEM Whatever the 

One Zeiss Drive 
you more and tell you faster Thornwood, NY 10594 

Image, IBAS can enhance ~t and 
tell you what you need to know Twenty-one key features- 
about ~t count' em, Twenty-one! 
Who can use it? 1. 64 Kbyte RAM m~crocomputer, 
Just about anyone One day's freely programmable, w~th CP/M*- 

lnstructlon IS all that's usually based un~versal operat~ng system 
2. Dual 8" floppy d~sk dr~ves for 1 

requlred where there's a clearly Mbyte storageld~sk of programs, 
def~ned problem If you want to data, Images, routlnes 
wrlte your own programs, or 3. H~gh  resolution color v~deo monl- 
deflne your own feature-speclflc tor for Image d~splay 
parameters, you can freely do so 4. B&W data mon~tor for operator- 
But, because there's so much Instrument dlalog 
software available r~ght now, your 5. 68p resolut~on d~g~t~zer  tablet for 

appltcatlon would have to be lnteractlve measurements and For literature circle reader sewice number 339 

pretty arcane to requlre ~t Image man~pulatlons, wlth menu- For demonstration circle reader sewice number 340 

You can put IBAS rlght to work 
f~eld for funct~on select~ons 
6. Cross-halr cursor or ball-polnt 

for such appllcatlons as quallty stylus for flex~bll~ty 
control of CMOS wafers and Z Full ASCII kevboard for ~ n ~ u t s .  ~ r o -  
photomasks, analyzing particles, gramming, feaiure selections 
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Whither the Price of Oil? 
/ 

Virtually all the experts agree that the price of petroleum will drop. But 
uncertainty prevails about how much it will fall o r  when. This is a trillion- 
dollar matter. The world's economy grew vigorously in the decades before 
the first big rise in the cost of oil in 1973-1974. The world has experienced 
inflation and recession since the further rise in 1978-1979. 

A major lesson of the past decade is that in the short term (a year) demand 
for petroleum is inelastic. The price increases of 1978-1979 had little 
immediate effect on consumption. However, since 1979 profound changes 
have occurred in the availability and use of hydrocarbons. Consumption of 
oil has dropped while production in countries other than those of the 
Organization of Petroleum Exporting Countries (OPEC) has increased. As a 
result, OPEC countries are selling only about half as  much oil as they did in 
1978, and they have a large idle capacity. The incremental cost of producing 
additional barrels of oil in many instances is of the order of a dollar o r  two or  
less. Countries in o r  out of OPEC that urgently need money will tend to 
increase production, shaving the price if necessary, to sell their oil. Since in 
the short term demand is quite inelastic, the probability is substantial that a 
chaotic downward price movement will occur. Through strenuous efforts 
the cartel may be able to slow the move, but this would only lead to a 
continuing decrease in the use of oil and a longer period of price instability. 
After 5 to 10 years of lower prices, demand will probably increase 
substantially, and production capacity for oil will fall due to gradual 
exhaustion of wells. The stage would then be set for increasing prices. 

However, the circumstances that made possible the great increases of the 
1970's are not likely to  return soon. For  example, since 1978 imports of 
petroleum and its products into the United States have dropped from 8.4 
million to about 4.5 million barrels of oil a day. Part of this decrease is due to  
recession, but most is due to conservation, greater energy efficiency, and 
substitution of other energy sources for oil. Initial responses to  higher fuel 
prices were followed by more enduring changes. Homes were insulated. 
The energy efficiency of industry was gradually improved. New automo- 
biles and airplanes require less fuel. Efforts to achieve greater energy 
efficiency will not be stopped by small changes in the price of oil. 

In the United States, and especially in Western Europe, substantial 
quantities of oil were burned merely to make heat. Often, as  in the 
generation of electricity, coal can be employed. Its energy cost is usually far 
less than that for oil. A decade ago, 2.1 million barrels of oil a day were 
burned in the United States to make electricitv. Now less than 1 million 
barrels a day are used, and the trend is downward as  more coal-fired and 
nuclear plants come on line. The forest products industry has curtailed its 
use of oil and instead is burning wood wastes. Home heating oil faces future 
competition from electrically driven heat pumps. Another factor leading to 
less consumption of petroleum is that refiners now obtain more gasoline and 
heating oil from a barrel of crude oil. What was once burned as cheap 
residual oil is now being converted to premium products. 

The momentum of efforts to reduce consumption of oil in the United 
States is considerable. It will not be stopped quickly. A drop in price to $20 
a barrel would have little effect on the competition of oil with coal. 
However, it would affect the market for natural gas. Some gas might be 
replaced by oil. Research and development related to alternative energy 
sources would be further curtailed and exploration for gas and oil would be 
slowed, leading to later shortages. But for the shorter term, a drop in price 
to $10 or less a barrel would be required to make a substantial change in 
U.S. consumption of oil. In other countries, circumstances differ. For  
example, in Western Europe, coal is relatively more expensive than it is 
here. Oil would compete successfully at about $20 a barrel. But on a 
worldwide basis, a short-lived drop in the price of oil to $15 a barrel o r  less 
is a lively p o s s i b i l i t y . - - P ~ ~ ~ r ~  H .  ABELSON 



Sartorius Seri i  1400 Toploading Balances 
High-technology electronics, faster weighing, new all accessed through a new, convenient, built-in key- 
built-in keyboard capabilities, unique "Autocheck" board-another exclusive from Sartorius. ... starting at $1,150. Convenience, in this case, means confidence. A 
Great things come in these small packages: Sartorius unique "Autocheck" feature reviews-and verifies the 
Series 1400 toploaders, bringing you the latest tech- functioning of all electronic circuits a~tomafica//y. Con- 
nology.. .very large-scale integration in low-profile venience and confidence in a compact, affordable 
electronic weighing systems. Now new microproces- weighing system from the company that brought you 
sors, MP-7 and soon-ta-come MP-8, control weighing the first micr~processor-controlled balance-Sartorius. 
functions previously done by many integrated circuit For more information or a 
components. demonstration, call or 

While size has decreased, speed and reliability write: Brinkmann 
have improved. Electronic weighing has never been lnstn~f-r~nts Co., Divisiol 

$ d.~.  
faster (with an update time as little as 0.1 second in the of S~bron Cor~oration, b 
MP-8) or had fewer components. And decreasing the Cantiague Road, Westbury, - 
size has decreased the cost of owning a 1400 MP-71 NY 11590, Tel: 800-645-3050; 
MP-8 ...p erfect for all your weighing needs even in less in New York: 516-334-7500. 
than perfect conditions. 

The new 1400 Series toploaders simplify many 
weighing operations-counting, conversions, and ani- 
mal weighing. These optimal program capabilities are 

Sartorius electronic 
wei-g systems 
Brinkmann SYBRON 
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AAAS Annual Meeting 

Detroit, 26-31 May 1983 

Tours 

General Tour Information 
Tours are limited to meeting registrants only. To  order 

tickets, please complete the form on the next page. 
Since some of the tours are taking place in nonpublic, 

restricted facilities, it is requested that persons of foreign 
nationality (visitors as  well as  U.S. residents) give their place 
and date of birth, in addition to name and address, in the 
appropriate space provided on the order form. 

Tickets will be mailed to you directly. Orders received 
after 20 May 1983 will be held at  the AAAS Ticket Desk in the 
Westin Hotel. Tickets may be refunded for full value up to 24 
hours before tour departure; no refunds will be made after that 
time. Handicapped persons who need assistance with tours 
should consult the staff a t  the Resource Center for Disabled 
Registrants in the Westin Hotel. 

All tours depart from and return to the Westin Hotel. 
Comfortable walking attire is recommended. 

1. General Motors Proving Grounds Headquarters. Friday, 27 
May, 8:00 a.m.-12:30 p.m. (Limit: 42 persons) 

The GM Proving Grounds incorporate the most modern and 
complete facilities available for vehicle testing, covering more 
than 4,000 acres with a road network of more than 128 miles. 
Test roads include Belgian block, concrete block, engineered 
pothole, and other special surfaces; water and mud baths; 
vehicle handling test roads; hill test sections of up to 21 
percent grade; and a 4.5 mile perfect circle for high-speed 
testing. 

2. General Motors Technical Center. Friday, 27 May, 8:30 
a.m.-12:30 p.m. (Limit: 42 persons) 

The Tech Center is where GM brings its scientific and 
technical resources together. Areas of interest include the 
Semiconductor Clean Room, Metal Physics Laboratory, En- 
gine Test Cells, robotics testing and development facilities, 
and the first full-scale automotive aerodynamics wind tunnel 
in the Western Hemisphere. 

3. Warner-Lambert, Inc. Pharmaceutical Research Division. 
Friday, 27 May, 8:00 a.m.-2:00 p.m. (Limit: 42 persons) 

This tour will visit pharmacology and chemistry laboratories, 
and follow the course of a new drug candidate through these 
and other departments. Company representatives will be 
available at  a "Q&A" session. The scientific and administra- 
tive support required to market a new drug will be explained, 
and the effects of drug regulations will be discussed. 

4. Detroit Arsenal Tank Plant (USATACOM). Friday, 27 May, 
12:30-3:30 p.m. (Limit: 42 persons) 

The M1 tank is built in this plant. Visitors will see the interior 
of the M1 and its predecessor, the M60 tank, and the MI 
manufacturing process. The M1 design incorporates a digital 
computer ballistics system, neodymium laser range finder, a 
special armor capability, and a number of electronic control 
components. 

Restricted tour; some foreign nationals may not partici- 
pate. 

5. Ford Motor Company. Friday, 27 May, 1:OO-4:00 p.m. 
(Limit: 42 persons) 

Ford's two newest research and development facilities: the 
Diversified Products Operations Technical Center, which 
concentrates on automotive electronic research and develop- 
ment, and the Robotics Center, designed to assist Ford 
facilities throughout the world in identifying the most sophisti- 
cated robotics and automation equipment for computer-aided 
manufacturing. 

6. Stroh Brewery, Inc. Friday, 27 May, 6:OO-9:00 p.m. (Limit: 
120 persons) 

Dinner at the famous Strohaus, followed by a tour of the brew 
house and packaging area. The featured speaker of the eve- 
ning will be Dr. Morten Meilgaard, Vice President for Re- 
search and Development, who will talk about the chemistry of 
beer flavor. More than 240 separate flavor elements, each one 
linked to specific chemistry, contribute to the distinctive 
flavor of different beers. This tour is of particular interest to 
biologists. 

7. Greenfield VillagelHenry Ford Museum. Saturday, 28 May. 
Buses depart hourly, 8:30 a.m.-3:30 p.m. 

Greenfield Village is a living history book, with 19 historic 
homes and shops, such as  Thomas Edison's Menlo Park 
laboratory and Orville and Wilbur Wright's Cycle Shop, that 
have been removed from their original sites and carefully 
reconstructed at  the Village. Walk through the Village at your 
own speed, following a map provided, o r  take advantage of 
the trains and horse-drawn carriages. 

The Henry Ford Museum features 12 acres of historical 
collections, including carriages, bicycles, motorcycles, auto- 
mobiles, trains, and aircraft. Artisans frequently give demon- 
strations of 19th-century machinery. 

Separate tickets are required for the Village and the 
Museum (see order form). 

8. University of Michigan. Saturday, 28 May, 9:00 a.m.-2:30 
p.m. (Limit: 42 persons) 

This guided tour of the University's Ann Arbor campus will 
include visits to the Highway Safety Research Institute, the 
Gerald R. Ford Presidential Library, biological science labo- 
ratories, and SCRIPT, a computer-aided subject information 
data bank. There will be a hosted luncheon at  the Michigan 
Student Union restaurant. 

9. Wayne State University Campus. Saturday, 28 May, 8:30 
a.m.-1:00 p.m.  (Limit: 42 persons) 

This tour will include the Walter Reuther Library; the Van de 
Graaff acceleratorlpositron experiments; non-linear optics and 
photoacoustics experiments; laser facilities used for art verifi- 
cation, analytical tools, and laser chemistry; the Radiation 
Oncology Laboratory and x-ray crystallography work; elec- 
tron microscopy; and the University's safety automatic sled 
crash tester. A buffet luncheon will be served. 

10. Greenfield VillagelHenry Ford Museum. Sunday, 29 May. 
Buses depart hourly, 8:30 a.m.-3:30 p.m. 

For  details, see Tour No. 7. 

11. Detroit Medical CenterlWayne State Univ. Medical School. 
Sunday, 29 May, 1 :30-4:30 p.m.  (Limit: 42 persons) 

The Detroit Medical Center is one of the largest and most 
widely-recognized institutions of its kind in the nation. Includ- 
ed in this tour will be the Wayne State University School of 
Medicine; the emergency medicine department of Detroit 
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Receiving Hospital; the Radiation Oncology Center; the Com- 
prehensive Cancer Center of Metropolitan Detroit; the Wayne 
State University Comprehensive Sickle Cell Center; and the 
Kresge Eye Institute. 

12. Enrico Fermi 2 Nuclear Power Plant. Monday, 30 May, 
12:30-5:00 p.m. (Limit: 42 persons) 

Scheduled for completion in 1983, the Fermi 2 nuclear power 
plant is now under construction near the historic Fermi 1 
development fast breeder reactor. Conventional electric gen- 
erating processes and equipment are combined with a boiling 
water reactor to generate up to 1,100,000 kw-enough elec- 
tricity for a city of 1 million people. Due to  safety regulations, 
no one under the age of 14 will be permitted on this tour. 

Restricted tour; some foreign nationals may not partici- 
pate. 

13. Michigan State University. Monday, 30 May, 1:00-9:00 
p.m. (Limit: 42 persons) 

Some 16,000 plantings-7,800 species and varieties of trees 
and shrubs-make the MSU campus a botanical showplace, 

especially in the month of May. This tour will include Beal 
Botanical Gardens, the oldest continually operated teaching 
facility of its kind in the nation, with 6 acres of more than 
5,000 plant species; the Horticultural Gardens; and the new 
Wharton Center for the Performing Arts. In addition, there are 
optional tours of the National Superconducting Cyclotron 
Laboratory, the Mass Spectrometry Facility, the Energy Plant 
Research Laboratory, and the experimental farms. An authen- 
tic midwestern barbecue will be served (outdoors, weather 
permitting) at the end of the tour. . 
14. General Motors Assembly Plant. Tuesday, 31 May, 8:30 

a.m.-1:00 p.m. (Limit: 42 persons) 
A firsthand view of the state-of-the-art technology and pro- 
cesses used to assemble Buick Skylarks and Oldsmobile 
Omegas, and the people who make it all work. Visitors will 
see the complex conveyor system that carries car chassis, 
bodies, and components to the appropriate point in the 
assembly process; the parts inventory and storage systems 
that keep assembly operation running without delays; and the 
complete automotive assembly process in operation. 

Tour =ckets Order Form 
Name 

Institution or Company 

Street Address 

City State _ Zip Code 

Foreign Nationals, please list: Place of Birth Date of Birth 

Indicate any special requirements due to a handicap: 

Tour 
No. 

1. GM Proving Grounds 
. . . .  Headquarters (27 May) 

2. GM Technical Center (27 May). . 

3. Warner Lambert, Inc. (27 May) . 

4. Detroit Arsenal Tank Plant 
(27 May) . . . . . . . . . . . . . . . . . . .  

5. Ford Motor Company (27 May) . 
. . .  6. Stroh Brewery, Inc. (27 May) 

7. Greenfield Village or Henry Ford 
. . . . . . . . . . . .  Museum (28 May) 

Additional ticket to Village or 
Museum) . . . . . . . . . . . . . . . . . . .  
*Specify departure time: - 

Ticket 
Price 

No. of 
Tickets 

Tour 
No. 

9. Wayne State University Campus 
(28 May) . . . . . . . . . . . . . . . . . . .  

10. Greenfield Village or Henry Ford 
Museum (29 May). . . . . . . . . . . .  
Additional ticket to Village or 
Museum) . . . . . . . . . . . . . . . . . . .  
*Specify departure time: - 

11, Detroit Medical Center (29 May) 

12. Enrico Fermi 2 Nuclear Power 
Plant (30 May) . . . . . . . . . . . . . .  

13. Michigan State University 
(30 May) . . . . . . . . . . . . . . . . . . .  

14. GM Assembly Plant (31 May) . . 

Ticket 
Price 

No. of 
Tickets 

8. University of Michigan (28 May) 9.00 *Buses depart hourly, from 8:30 a.m. to 3:30 p .m. ,  far tours7 and 10 

Charge to my VISA or MASTERCARD. Enclosed is my check Total amount enclosed or charged: $- 

Total No. of tickets ordered:- 

Account No. Cardholder's Name 

Expiration Date Signature 

MAIL TO: Tours, AAAS-Dept. R, 1515 Massachusetts Ave., N.W. Washington, D.C. 20005 
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