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Reliability. We come through every day.

A Mettler balance is something you can depend
on every day. You know it will perform
month after month, year after year, with
unquestionable accuracy and precision. It will
do the ordinary. And the extraordinary.
That’s why people have bought Mettler balances
in the past. It's why they will continue to
buy them in the future.
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Multicellular complex of unicellular
ciliate Blepharisma intermedium. Cells
of doublet, a morphological mutant,
unite side by side forming a chain if
treated by the gamone of the other mat-
ing type. The chain may close, producing
a flower-like formation. Such complexes
are used to investigate the meiosis-initi-
ating factor (about X 389). See page 53.
[A. Miyake, Max-Planck-Institut fiir
Molekulare Genetik, Berlin-Dahlem,



/-—MEASUREMEN TE/COMPUTATION advances from Hewlett-Packard

It says ‘“‘Productivity”
in five languages.

Muiltilingual and readily accessible from up to
32 terminals concurrently, the HP 3000CX
Mini DataCenter saves users’ time and avoids
galling delays. Data base management is an
important part of its impressive repertoire.

From data acquisition to administrative reports,
HP’s 3000CX Mini DataCenter greatly simplifies the
entire range of computation tasks in a scientific
environment.

From as many as 32 interactive terminals, all users
can access literally the entire system. Working with
a single multiprogramming operating system and
fully supported by advanced file management, they
can develop programs; enter or retrieve data; per-
form complex inquiries and updates; access any
peripheral; control remote instruments; and con-
nect, if necessary, with central EDP.

Data base management lets all users store initial
values and intermediate results in multiple data
bases; generate conclusions from a terminal simply
by entering logical expressions and ranges of
values; and complete a search for related data in
moments rather than days.

Mini DataCenters completely overcome the lan-
guage barrier built into many scientific data sys-

6

tems. Any user can run a program in any of five
languages, choosing precisely the right one to get
the job done efficiently. A scientist may choose
BASIC/3000 for data acquisition because it is the
easiest language yet devised for interactive ter-
minals and the most powerful implementation of
BASIC currently available. Switch to FORTRAN/3000
for complex data analyses with scientific notation
and formatted I/O; to COBOL/3000 for administra-
tive processing; or to RPG/3000, which allows cleri-
cal personnel to produce reports quickly. And
SPL/3000, HP’s ALGOL-like system language,
eliminates the need for assembly language routines
by providing bit-level stack and device control. Pro-
grams can be prepared using more than one lan-
guage—run in timesharing, real-time, or batch
modes—and be shared by all users immediately
after the first execution.

Through a Real-Time Programmable Controller,
users can develop and execute data acquisition and
priority-scheduled programs from their terminals,
and transfer data between several HP data acquisi-
tion systems linked in a distributed system. A 2780/
3780 Emulation Subsystem links Mini DataCenters
to large EDP systems for access to centralized data
as needed, leaving the full multilingual pro-
ductivity of the 3000 systems available to respond
immediately to the needs of the laboratory.

The 3000CX Mini DataCenter allows scientists to
access, analyze, and report information, inter-
actively from their own terminals, on their own terms.
Full capability configurations start at $99,500*.
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Calculator-based system speeds
Chrysler’s data acquisition.

At Chrysler, gas turbine research and develop-
ment relies on an HP data acquisition system
for improved data collection, computer-
compatible format, and on-line data analysis.

One facet of Chrysler Corporation’s pollution
abatement research is the development of a gas tur-
bine engine. Testing such an engine is complex: A
single dynamometer test of turbine performance re-
quires as many as 18,000 individual measurements
of temperature, pressure, and running clearance at
300 points in the engine.

Under the circumstances, standard data collec-
tion techniques were taking too many men too long.
Chrysler’s research engineers decided to speed the
pace of development, and chose a Hewlett-Packard
3050 Automatic Data Acquisition System as the
most cost-effective solution to the problem.

The system, controlled by an HP 9820A pro-
grammable calculator, permits each dynamometer
test to be completed by a single technician rather
than two, and within three days instead of 12 or
13—despite the fact that the system handles the
output of two dynamometer test cells simultane-
ously, and acquires about 40 percent more data from
each cell than was acquired manually. An addi-
tional week’s delay previously experienced at the

HEWLETT ﬁ PACKARD

Sales and service from 172 offices in 65 countries
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computer center while test data were laboriously
keypunched for computer analysis is now reduced
to less than a day, because the HP system automati-
cally punches the test data on paper tape in
computer-compatible format.

As important as these improvements are, Chrysler
engineers appreciate even more the HP system’s
capability to perform on-line data analysis. The sys-
tem converts the raw transducer outputs into mean-
ingful engineering units, provides continuous com-
pensation for the thermocouple measurements, re-
calibrates the pressure transducers twice daily, and
monitors test limits. Most importantly, it calculates
engine work vs efficiency or slip factors and plots
the results on-line. With this kind of information
available while the test is going on, Chrysler en-
gineers can adjust procedures as needed to ensure
the validity of results.

The versatility of calculator-based systems can be
further enhanced by the Hewlett-Packard Interface
Bus (HP-IB), a standard interface system that allows
interconnected system components to communicate
effectively in an orderly and unambiguous manner.

Price for the HP calculator-based automatic data
acquisition system starts at $14,100*. '

For more information on these products, write
to us. Hewlett-Packard, 1507 Page Mill Road, Palo
Alto, California 94304.

Mail to: Hewlett-Packard, 1507 Page Mill Road, Palo Alto, CA 94304.
Please send me further information on
( ) HP 3000CX Mini DataCenter

( ) HP 3050 A ic Data Acquisition Sy
( ) HP Prog ble Desk-Top Calcul
Name Title
C 1
Address
City State Zip
*Domestic USA prices only. 00546



Things like our patented Combi-vial packaging, the safest and most convenient
ever devised for labeled compounds. The contents can be extracted by syringe
directly through the teflon-lined rubber septum, or the multi-dose closure can be
removed by an easy tear tab for pipetting or multiple withdrawals, resealing with
the screw cap. Very small volumes of liquid are packaged in our Combi--vial
with its tapered reservoir insert.

Simple, logical, better. The Combi-vial is one of many reasons why
people choose New England Nuclear.

In tracer methodology,

it's the little things
that count.

@ New England Nuclear

549 Albany Street, Boston, Massachusetts 02118
Customer Service 617-482-9595

Canada: NEN Canada Ltd., Dorval, Quebec, HIP-1B3, Tel: (514) 636-4971, Telex: 05-821808
Europe: NEN Chemicals GmbH, D6072 Dreieichenhain, Siemensstrasse 1, W. Gerrnany Tel: Langen (06103) 85035
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The Best Deal on
Life Insurance,

by Far, is TIAA

Independent consumer studies continue to confirm that
TIAA life insurance costs substantially less than policies
sold through life insurance companies that serve the
general public.

These days, when it's more important than ever to squeeze
the most from every dollar, it makes more sense than

ever for college employees and other eligible persons to
look to TIAA for the new life insurance they need. By the
way, TIAA policies include the unique “Cost of Living"
provision to help prevent inflation from nibbling away the
purchasing power of the death protection.

While TIAA offers plans to meet different situations, and
a free advisory service to help select the right plan, most
educators with TIAA policies prefer Term insurance
because with Term they can easily afford to carry the
high level of family protection they need.

For example: $100,000 of decreasing Term insurance
costs only $184 at age 30.

Here are illustrative cost figures for different ages:
$100,000 20-Year Home Protection Policy

Age at Issue 25 30 35 40

Annual Premium
(Payable only 16 years) $268 $318 $413  $580

Cash Dividend

End of First Year* 123 134 154 192
First Year
Net Premium $145 $184 $259  $388

*Based upon the current dividend scale, not guaranteed.

This Home Protection policy is level premium Term
insurance that gives its highest amount of protection
initially, reducing by schedule over a 20 year period to
recognize decreasing insurance needs. Home Protection
policies are available for several other insurance periods
in amounts of $5,000 or more and are issued at

ages under 56.

ELIGIBILITY to apply for TIAA policies is limited to
employees of colleges, universities, and certain other
nonprofit educational institutions that qualify for TIAA.
If you are eligible, complete and send the coupon so
we can mail the Life Insurance Guide and a personal
illustration of TIAA policies issued at your age. TIAA is
nonprofit and employs no agents.

Teachers Insurance and Annuity Association
College Retirement Equities Fund

730 Third Avenue, New York, N.Y. 10017

Please mail the Life Insurance Guide and a personal
illustration.

Name Your Date of Birth

Address Street
City State Zip

Dependents’ Ages

Nonprofit Employer (college, university, other educational or
scientific institution)
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Scientists and engineers, as well as law-
yers, must be more willing to undertake
cooperative pursuits as society’s reliance
on technology continues to increase. Read-
ers who might desire a more legalistic dis-
cussion of technical experts in products
liability cases are referred to the original
authors’ companion article (/) in the legal
literature.

WiLLIAM A. THOMAS
American Bar Foundation,
1155 East 60 Street,
Chicago, Illinois 60637

References

1. W. A. Donaher, H. R. Piehler, A. D. Twerski, A.
S. Weinstein, Texas Law Rev. 52, 1303 (1974).

As Thomas has indicated, environmen-
tal litigation differs from products cases in
that the former can sometimes be initiated
by scientists and engineers. However, we
feel that the technologist’s-role must be
coextensive with that of counsel in both en-
vironmental and products litigation once it
has been initiated. It is also worth noting
that the issue of the placement of a gas
tank in an automobile has no less societal
significance than the determination of the
appropriate emission standard for that
same vehicle.

Thomas is unfortunately also correct in
his observation that, currently, the focus in
individual products cases is often exclu-
sively directed toward narrow engineering
points. We have tried to point out, how-
ever, that even these technical questions
cannot be resolved appropriately if they
are not viewed by the expert in terms of
their broader societal consequences in ad-
dition to their technical detail. An expert
must realize that he can characterize a
product as defective only after he has bal-
anced risks and utility on the basis of
societal as well as technical standards. The
litigation of products cases must involve
societal considerations at the trial level,
otherwise the societal significance of the lg-
gal doctrine will be meaningless.

H. R. PIEHLER
Department of Metallurgy and
Materials Science and
Program in Engineering and Public
Affairs, Carnegie-Mellon University,
Pittsburgh, Pennsylvania 15213, and
Dugquesne University School of Law,
Pittsburgh 15219
A. D. TWERSKI
Hofstra University School of Law,
Hempstead, New York 11550
A.S. WEINSTEIN
Department of Mechanical Engineering
and Program in Engineering and Public
Affairs, Carnegie-Mellon University, and
Duquesne University School of Law
W. A. DONAHER
Duquesne University School of Law
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Science serves its readers as a forum for the presentation
and discussion of important issues related to the advance-
ment of science, including the presentation of minority or
conflicting points of view, rather than by publishing only
material on which a consensus has been reached. Accord-
ingly, all articles published in Science—including editori-
als, news and comment, and book reviews-—are signed and
reflect the individual views of the authors and not official
points of view adopted by the AAAS or the institutions
with which the authors are affiliated.
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Absence of U.S. Energy Leadership

The United States continues to drift toward some form of drastic unpleasant-
ness. Consumption of gasoline exceeds that of a year ago. Domestic reserves
and production of oil and natural gas are steadily declining. Total U.S. in-
ventories of oil and its products are below those of a year ago. Efforts aimed at
liquefaction or gasification of coal move slowly. Estimates of costs for full-scale
plants climb rapidly. After 5 months, Congress is unable to act. In contrast,
the Organization of Petroleum Exporting Countries (OPEC) adjusts supply to
demand and prepares for a large price increase.

In their actions and statements during the past 2 years, the leaders of
OPEC have proved themselves to be highly intelligent. An example is the Shah
of Iran. He has demonstrated more corpetence to guide his country’s policies
with respect to energy than has any leader of the Western world. The Shah un-
derstands that the oil reserves of Iran are limited, and he is determined to obtain
for them all that can be had. He defends his actions well. Thus, the Shah has
stated that in 1947 the posted price of oil in the Persian Gulf was $2.17 per bar-
rel and that in 1959 the oil companies lowered the price to $1.79, where it re-
mained until 1973. During those 26 years, the prices of most other goods and
commodities increased markedly. The Shah has emphasized, and rightly, that
oil is too precious to be used as a fuel. He has pointed out that the world’s *“pe-
troleum reserves would be depleted in 30 years if we continued to exploit this vi-
tal substance. . .. To avoid their precipitate exhaustion, other sources of energy,
especially nuclear fission or coal ... must be substituted for oil and natural
gas.” He also has pointed to the desirability of harnessing other sources of en-
ergy such as solar radiation.

The Shah takes the realistic position that the price of oil should be set at a
level equivalent to the costs of producing oil substitutes, such as liquids from
coal. (The numbers now being bandied about in the United States run from $15
to $25 per barrel.) Thus the Shah has established a rationale for doubling the
price of petroleum. Moreover, he has staked out a position as a farsighted inter-
national leader, and history may so regard him. )

In moves with respect to prices for oil, OPEC has been astute. Following the
quadrupling of prices in 1973-1974, the level was held relatively unchanged
while it became clear that worldwide economic disaster was not going to occur.
Trial balloons have now been launched to test reactions to a 30 to 40 percent in-
crease in October at the beginning of the period of maximum demand. Reaction
has been muted. It seems clear the OPEC could easily get by with a price boost
of 35 percent and with further steps later.

But unpleasant as a sharp increase in oil prices might be, it is not the worst
hazard. With its depleted resources of hydrocarbons the United States is con-
siderably more vulnerable to an oil embargo today than it was in 1973. At that
time Arab production of oil was cut only 25 percent. The Arabs have now accu-
mulated large monetary reserves, and some could easily forego all revenues for
an extended period. In the face of a weakening position there has been no U.S.
program to provide reserves.

Perhaps the most discouraging feature of the present scene is a failure of U.S.
leadership. President Ford’s program is limited and not imaginative, but at least
he tries. The performance of Congress has been awful. Congress found itself un-
able to stomach the prospect of even a small increase in gasoline taxes designed
to cut consumption. Such revenues would stay in the United States and be re-
turned to the public. Instead, we are destined to pay much higher taxes, but they
will be collected by the Shah and his colleagues. '

The excuse for Congress is that the public is not educated—not ready for
meaningful measures. Perhaps that is correct. However, the public is not rush-
ing to buy gas guzzlers. Somebody knows something.

But failure of leadetship is not confined to the politicians. What have in-
tellectuals done? What have the universities contributed? Perhaps the worst fail-
ure has been that of the mass media. Supposedly one of their major functions is
to inform accurately. The behavior of Congress testifies to their performance.

—PHuiLIP H. ABELSON



AUDIO

il Selected Recordings in Psychology,
i Sociology, and Economics

TAPES

For the past six years, AAAS has recorded selected symposia at its
annual meetings, not only as a means of enlarging our audience but
also as a valuable aid to education, particularly in classroom or semi-
nar-type settings. The following tapes in psychology, sociology, and
economics are available from AAAS as 5-inch open reels or as cas-
settes. If you decide to purchase some for your own pleasure or for
classroom use, you will find the quality of the recordings excellent and
the subject matter interesting and informative, perhaps providing some
new ideas quite relevant to science and a changing American society.
A complete listing of AAAS audiotapes is available on request, free

of charge.
Psychology 96-71 Population Control in Social and Economic
76-70 Mood, Behavior, and Drugs (I-IV) Perspectives (I)
87-71 The Role of Aggression in Human 115-71 Women in Academia: Evolving Policies
Adaptation (I) Toward Equal Opportunities (I-II)
97-71 Confronting the Violence of Normal Man (I) 117-71  Can We Develop an Index for the Quality
109-71 Encounter Groups (I-1I) of Life (I-II)
120-72 Cross-Cultural Perspectives on Early 123-72  Ethical, Legal, and Social Issues of
Development (I) Behavior Control (I-1I)
122-72 Facts and Fiction with Regard to Sex 132-72  Sex Role Learning in Childhood and
Differences (I) Adolescence (I-11I) v
133-72 Human Learning Capacity in 134-72 Must We Limit Economic Growth? (I-IV)
Neurobiological Perspective (I-IV) 144-72  Prison Research (I-II)
141-72 Understanding Parapsychological 161M-73  Violence and Behavior (I-11)
Phenomena (I) 163M-73 Transfer of Technology and National
182-74 New Developments in Brain Function for Economic Development (I-VI)
Speech Perception and Production (I) 170-74 Biological Control of Populations (I)
. . 173-74 Crime and Social Control in the 1990’s (1)
Sociology and Economics 174-74 “Dismal Science” Comes of Age:
81-70 Scientific Organizations, War-Peace Economics in America's Third Century (I)
Issues, and the Public Policy Process (I-1I) 175-74 Energy and Society (I-1I)
85-70 Economics of Pollution (I) 184-74 Science and the People’s Republic of
89-71 Workers and the Environment (I) China (I-II)

[The hyphenated numbers preceding the symposium titles identify each title by tape number (preceding the dash)
and by year of taping (after the dash). Roman numerals following the titles designate the number of sessions in each
symposium.]

Prices: Single session symposium, $19.95
Multi-sessions, $19.95 for first session; $16.95 for each additional session of the same symposium.
Approximate length of a single session is 3 hours.

Please send me the following tapes: (check one) reel cassette. (Allow 3 to 4 weeks for delivery.)
Tape No._______ Session No. Tape No.—— Session No.
TapeNo..__~ SessionNo.._______ Tape No...—._ Session No.

[J Check or money order enclosed (payable to AAAS—no cash) [J Please bill me (subject to $1.50 handling charge)

Name

Address

City State Zip Code
[] Please send me a complete listing of AAAS audiotapes.

Department AT-9
AAAS

AMERICAN ASSOCIATION for the ADVANCEMENT OF SCIENCE

1515 Massachusetts Avenue, N.W., Washington, D. C. 20005
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