American Association for the Advancement of Science
Science serves its readers as a forum for the presentation and
discussion of important issues related to the advancement 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. Accordingly, all articles
published in Science—including editorials, 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.

Publisher: Richard S. Nicholson

Editor: Daniel E. Koshland, Jr.

Deputy Editor: Ellis Rubinstein

Managing Editor: Monica M. Bradford

International Editor: Alun Anderson

Deputy Editors: Philip H. Abelson (Engineering and Applied
Sciences); John |. Brauman (Physical Sciences); Thomas R.
Cech (Biological Sciences)

EDITORIAL STAFF

Assistant Managing Editor: Dawn Bennett

Senior Editors: Eleanore Butz, Martha Coleman, Barbara
Jasny, Katrina L. Kelner, Phillip D. Szuromi, David F. Voss
Associate Editors: R. Brooks Hanson, Pamela J. Hines, Kelly
LaMarco, Linda J. Miller, L. Bryan Ray

Letters: Christine Gilbert, Editor; Steven S. Lapham

Book Reviews: Katherine Livingston, Editor

Contributing Editor: Lawrence |. Grossman

Chief Production Editor: Ellen E. Murphy

Editing Department: Lois Schmitt, Senior Copyeditor; Julie
W. Albers, Valerie Jablow, Steven Powell

Copy Desk: Douglas B. Casey, Joi S. Granger, Beverly
Shields, Kirsten Wall

Production: James Landry, Director; Wendy K. Shank,
Manager; Catherine S. Siskos, Assistant Manager; Scherraine
Mack, Associate; Linda C. Owens, Macintosh Operator
Art: Amy Decker Henry, Director; Julie Cherry, Assistant
Director; Diana DeFrancesco, Associate; Holly Bishop,
Graphics Assistant

Systems Analyst: William Carter

NEWS STAFF

Managing News Editor: Colin Norman

Deputy News Editors: Tim Appenzeller, John M. Benditt,
Jean Marx

News and Comment/Research News: lvan Amato, Faye
Flam, Troy Gately (copy), Ann Gibbons, David P. Hamilton,
Constance Holden, Richard A. Kerr, Eliot Marshall, Joseph
Palca, Leslie Roberts, Richard Stone

Bureaus: Marcia Barinaga (West Coast), Michelle Hoffman
(Northeast), Anne Simon Moffat (Midwest)

Contributing Correspondents: Joseph Alper, Jeremy
Cherfas, Barry A. Cipra, Robert Crease, Elizabeth Culotta, M.
Mitchell Waldrop

BUSINESS STAFF

Marketing Director: Beth Rosner

Circulation Director: Michael Spinella

Fulfillment Manager: Marlene Zendell

Financial: Deborah Rivera-Wienhold, Manager; Julie
Eastland, Senior Analyst, Josephine Megbolugbe, Junior
Analyst

Reprints Manager: Corrine Harris

Permissions Manager: Arlene Ennis

ADVERTISING

Advertising Sales Manager: Susan A. Meredith

Display Recruitment Sales Manager: Janis Crowley
Traffic Manager: Tina Turano

Traffic Manager (Display Recruitment): Daniel Moran
Line Recruitment: Michele Pearl, Manager; Brian Wallace,
Assistant

Advertising Assistant: Allison Pritchard

Send materials to Science Advertising, 1333 H Street, NW,
Washington, DC 20005, or FAX 202-682-0816.

SALES: Northeast/E. Canada: Fred Dieffenbach, Rt. 30,
Dorset, VT 05251; 802-867-5581, FAX 802-867-4464 « Mid-
Atlantic: Richard Teeling, 28 Kimberly Place, Wayne, NJ
07470; 201-904-9774, FAX 201-904-9701 » Southeast: Mark
Anderson, 1915 Brickell Ave, Suite CC-1, Miami, FL 33129;
305-856-8567, FAX 305-856-1056 * Midwest: Donald
Holbrook, 1110 North Harvey, Oak Park, IL 60302; 708-386-
6921, FAX 708-386-6950 « West Coast/W. Canada: Neil
Boylan, 828 Cowper, Ste. A, Palo Alto, CA 94301; 415-323-
3302, FAX 415-323-3312 * Outside USA: Contact Science
Advertising: 202-326-6544, FAX 202-682-0816

Information for contributors appears on pages 36-38 of the
3 January 1992 issue. Editorial correspondence, including re-
quests for permission to reprint and reprint orders, should be
sent to 1333 H Street, NW, Washington, DC 20005.
Telephone: 202-326-6500. London office: 071-494-0062.
Subscription/Member Benefits Questions: 202-326-6417.
Science: 202-326-6500.

Other AAAS Programs: 202-326-6400.

7 FEBRUARY 1992

7 FEBRUARY 1992
VOLUME 255
NUMBER 5045

SCIENCE

Engineering Research Centers

n innovative program sponsored by the National Science Foundation (NSF) is having

important consequences at a number of universities. The fostering of 18 Engineering

Research Centers (ERCs) has led to better instruction of engineering students,
enhanced interdisciplinary research leading toward practical applications, and beneficial
interactions with and financial support by industry.

In 1985, concerns began to arise about declining U.S. industrial competitiveness. The
ERC program was created to respond to this and to the fact that many opportunities in
enginecring research required an interdisciplinary approach. A 1990 NSF publication”
described goals of the ERCs: “A primary objective of the program is to bring engineering and
scientific disciplines together to address fundamental research issues crucial to the next
generation of technological advances.... An equally important aim is to educate a new
generation of engineering students in a cross-disciplinary team approach to problem-solving,
increasing their ability to contribute productively to industry.... A major goal of the ERC
Program is to facilitate the more efficient conversion of advances in fundamental research in
universities into high-quality, competitive products and processes in industry.”

Each of the 18 ERCs occupies a niche within six technological fields: manufacturing and
design; materials processing for manufacturing; optoelectronics, microelectronics, and com-
munications; bioprocessing and biomedical engineering; resource recovery and utilization;
and infrastructure and environment. Major technologies that influence the nation’s quality of
life and economic strength are included in the ERC efforts.

The ERCs derive their funding support from diverse sources. The total contribution from
NSF during 1991 of $45.6 million constituted 33% of the total. Industry supplied 30%, other
federal agencies 20%, universities 11%, and states 6%. In addition to money, industry
contributes equipment and often stations company personnel at the universities. The
monetary support takes the form of membership fees. There are as many as three levels of
membership entailing differing fees and privileges. The fees also vary among the ERCs. Some
have top annual fees as high as $200,000. For others, the maximum is $100,000 or less. The
lowest level ranges from $5,000 to $25,000 for small companies.

At present there are a total of 697 participating memberships held by 483 companies.
Some of the major U.S. companies have multiple memberships. For examples, IBM partici-
pates and pays fees in ten centers. Eastman Kodak, GE, and AT&T are each members of nine
centers. The total memberships continue to increase.

Industry engineers on campus teach classes in conjunction with faculty. They participate
in research with faculty and students. They advise students on career choices as well as on
research directions. They act to ensure effective transfer of information between the ERC and
their company and vice versa.

One of the advantages enjoyed by participants in ERCs is their research support
infrastructure. They enjoy unusually good research and computer equipment. Technicians and
maintendnce funds ensure the readiness of equipment to produce reliable measurements.

One of the latest ERCs to be activated involves the Universities of Minnesota and
Wisconsin with the center located at Madison. Its special niche is plasma-aided manufacturing.
In a partial vacuum, high electric fields give rise to an ionized plasma whose characteristics
depend on pressure and gaseous content. The phenomena are complex. It is a goal of the
center to gain a complete understanding of everything that takes place, from the initiation of
an electric field in the plasma to an actual industrial application. Research at the center includes
plasma etching or deposition, plasma synthesis of high-technology refractory materials, and
plasma modification of materials. Already the hardness of many irregularly shaped metallic
objects has been usefully improved by nitrogen bombardment. The total present and potential
markets for applications of plasma-aided manufacturing have been estimated to be more than
$100 billion.

The other ERCs have programs that also are relevant to industrial competitiveness.
Progress that is being made by each of the ERCs is described in an NSF report™ that will be
released soon. An examination of the report shows that the $45.6 million devoted annually
to the centers is being leveraged to produce highly significant effects—PHILIP H. ABELSON

*The ERCs: A Partnership for Competitiveness (National Science Foundation, Washington, DC, 1990). THigh-
lights of ERC Technology Transfer (Publ. 92-6, National Science Foundation, Washington, DC, 1992).
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