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WE'RE MAKING
If you think Bayer only means aspirin, you'll be

surprised to know how much more we really bring to

your life. Chances are, Bayer affects you in dozens

of ways each day, with a wide range of products we

A GROWING
manufacture that are used in such things as the insu-

lation in your home, the coatings for your walls and

floors, the fabrics of your clothes,and the polycarbonates

in your CDs. Bayer's health care products help your

FAMILY
doctor diagnose and treat ailments from the common

cold to diabetes and infections. Our crop protection

products help bring abundant foods to your table;

and our vitamins help your kids keep growing strong.

OF PRODUCTS
And thanks to our imaging technologies, it's possible

for you to get those special photos developed in under

an hour. In all, Bayer makes a total of 10,000products

that affect your life in ways large and small every day.

FOR YOURS.
And we're not resting on our laurels. We're investing

billions in research and development every year, for

one simple reason: If we don't keep our family growing,

how in the world will we ever keep up with yours?

BayerE1'
WE CURE MORE HEADACHES THAN YOU THINK.

Bayer is an international, research-based company in
health care, chemicals, and imaging technologies.
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Transfonning
a Superpower

Sf
ME years ago, TV's Saturday

Night Live presented a comedy
ketch based on the following

proposition: What if the infant
Superman, who came to earth during the
1930s and touched down in heartland
America, had instead landed in Nazi
Germany? In place of the kindly super-
hero we all knew and loved-who had
grown up to serve "truth, justice, and
the American way"-viewers were pre-
sented with "Ubermann," a struttingvil-
lain who used his powerful gifts only in
pursuit of Hitler's misbegotten designs.

Why was this grim scenario funny?
Because of its absurdity: Superman was a
quintessentially American creation, a
symbol of might tempered with a sense
of right, a tireless and invincible doer of
good deeds-in short, an embodiment of
the way most Americans have tradition-
ally regarded the United States of Amer-
ica. Superman as a national of any other
country was unthinkable, and laughable;
to transform him into a goose-stepping
fascist only took the displacement toits
most ridiculous extreme.

The United States has long been re-
garded by its citizens as a Superman
among nations, not only because of its
ironclad commitment to life, liberty, and
the pursuit of happiness but also because
of its awesome technological and eco-
nomic means for converting these goals
into realities. Recall, inthis fiftieth year
since the end of World War IT,the coun-
try's extraordinary mobilization-the
rapid and productive marshalling ofits
industrial and intellectual resources-to
win that war.

How the country accomplished these
feats-specifically with regard to inspir-
ing its scientific and engineering talent
to near-superheroic levels of productiv-
ity-together with the effects of these
wartime achievements over the ensuing
decades, are the subjects of "The Lega-
cie of World War IT:A Roundtable Dis-
cussion," in this issue. A distinguished

First Line

group of scientists, engineers, and histo-
rians who know the era well (often from
direct personal experience) describe
some of the "magic ingredients" in the
country's successful wartime efforts.

But what works in wartimeis not nec-
essarily applicable to peacetime, and can
be downright harmful. Our "super
power," in other words, can backfire.
"The only point of government is to safe-
guard and foster life," observed Nobel
laureate George Wald, a professor of
biology at Harvard University, in a rnem-

Dear Uncle Sam:
The war is over.

-
arable speech at MIT in 1969. "Our gov-
ernment has become preoccupiedwith
death, with the business of killing and
being killed." The result, he asserted, is
that the military establishment "is cor-
rupting the life of the whole country [by]
buying up everything in sight: industries,
banks, investors, workers, universities."

By contrast, our former enemies Ger-
many and Japan restructured their insti-
tutions for peacetime and a new eco-
nomic era. They directed their resources
and investments to civilian applications,
and flourished as their growing world-
class industries served global markets.
One might even say that they ultimately
won World War IT,moving on to more
meaningful campaigns while we were
still rattling our swords.

Military institutions, Supermanlike
imagery, and narrowly defined crash
programs, of which the ultimate exam-
ple has been the Manhattan Project, are
of course highly appropriate for fighting
wars, where there is usually a well-de-
fined enemy whose containment we can
envision jf we take particular sequences.
of specific actions. Winning a war isn't
easy-in fact,it's "hell"-but at least it's
a quantifiable problem that sooner or
later produces unambiguous results.

No wonder, then, that we use martial
metaphors for nonmilitary problems-

Lyndon Johnson's War on Poverty,
Richard Nixon's war on cancer, Jimmy
Carter's "moral equivalent of war"-in
the wishful belief that they, too, will be
quickly and thoroughly resolved. The
country's space exploits, many of which
were themselves a direct consequence of
warlike competition with the Soviet
Union, have inspired a related metaphor:
"If we can get people to the Moon, why
can't we [solve this or that social prob-
lem]?" But such comparisons are usu-
ally faulty because the phenomena
involved are far more complex, long-
term, and ill-defined.

The fundamental contradiction here
may be that our institutional structures
are a little too "male." That is, the model
of competitiveness, battle, dominance
and well-defined movement toward sin-
gular solutions may be totally inappro-
priate for dealing with so many of to-
day's social, political, economic, even
technological problems. Because these
situations lend themselves more to nur-
turing than to conquest, we need to
employ the "female" model: collabora-
tion, emphasis on process and growth,
and a gentle, patient, and flexible ap-
proach to what is complicated, impre-
cise,and slowly changing.

Where thereis no "enemy," it makes
more sense to treat people as friends and
colleagues, all working together to ad-
dress mutual problems. "The thought
that we're in competition with the Rus-
sians or with the Chinese is all a mistake,
and trivial," said Professor Wald in his
farsighted 1969 speech. "We are one
specie, with a world to win. Our busi-
ness is with life, not death. Our challenge
is to give what account we can of this
comer of the universe that is our home-
what becomes of humanity, all human
beings of all nations, colors, and creeds.
It has to become one world, a world for
all people, the only such world that can
offer us life and the chance to go on. "

For the United States, at least, the
basic task here may be conceptually sim-
ple after all: to switch its can-do image
from Superman to Superwoman .•

-STEVE! J. MARcus
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Letters

COOPERATING ON NEW MATERIALS
In "Bringing New Materials to Market"
(TR February/March 1995), Thomas
Eagar suggests that cooperative ventures
will help commercialize new materials in
the future by enabling companies to rise
above line-of-sight economic planning to
recognize the big picture. Eagar refers to a
partnership between AT&T and Corning
to produce optical fibers as the kind of
cooperation that will lead to success.
Although such vertical partnerships
clearly offer opportunities, they are not
risk-free, especially for small competitors
in an advancing field for whom the
choice of the wrong partner maybe fatal.

We may be able to learn how to reduce
this risk from Japan. As one who has
done business in that country for many
years, I have been impressed with the
power of the Ministry of International
Trade and Industry to organize patent
pools by identifying a technology of
national importance, allocating seed
money, and providing administrative
guidance to firms in a consortium. The
member firms are then freeto use tech-
nology developed and commercialized
cooperatively under common license.

Perhaps a similar approach could
work in the United States. The National
Institute of Standards and Technology
could develop a consensus on the goals
of materials research and target funds
to specific projects. A national patent
pool could then be made available to the
participants. With too few examples of
previous successes of this type, we will
need strong leadership to overcome our
inertia.

DA VID C. HILL

President
Performance Materials

AlIiedSignal
Morristown, .J.

I support Eagar's general argument with
an additional observation. New materi-
als are adopted when they offer unique
properties or incrementally enhance
existing products.

The former are rather rare, exciting,
and influential and fall outside of the
scope of Eagar' article. Examples in-

elude silicon as the staple of solid state
electronics and low-temperature super-
conductors enabling magnetic resonance
imaging. The latter are much more com-
mon and find their worth in their ability
to reduce costs or increase performance.

In either case, manufacturers have to
provide customers with enough
enhancements to justify the additional
investment. As a materials scientist, I
may be fascinated, but as a consumer, I
am not interested in the materials from
which my purchase is made. Rather, I
select a product from options based on
performance, styling, and cost. As man-
ufacturers become increasingly aware
that their performance depends on dif-
ferentiating their products, they may be
more willing to work together in mate-
rials development to reduce the risk for
each individual partner.

Eagar correctly points to the Depart-
ment of Commerce's Advanced Technol-
ogy Program as "evidence of a shifting
emphasis toward process development."
This program requires a commercializa-
tion plan-one that is oriented to manu-
facturing-as a major component of its
award criteria. However, Eagar did not
note that the development of these busi-
ness plans is leading to just the joint ven-
tures necessary to shorten the 20-year
interval between materials development
and commercialization.

L.H. SCHWARTZ

Director
Materials Science and

Engineering Laboratory
National Institute of Standards

and Technology
Gaithersburg, Md.

Eagar is right on target in identifying
most of the problems in getting new
materials to market and the needto
change from a competitive environment
to a cooperative one. However, in ana-
lyzing the 20-year interval it takesto
bring new materials to market, he over-
looks one of the main causes: the mis-
sion and policy of the company that
developed the new material.

During the past 30 years, materials
have been developed primarily by rela-

J



tively conservative companies whose
main product line was firmly estab-
lished. Top management defined success
as the continued and growing sales of
existing products, not the introduction
of novel materials. Evenif new products
were developed, there was little incentive
for marketing groups to find a place for
them. Without pressure from sales, the
manufacturing group was never pushed
to make the product at a lower cost.
Unless a company decides that its com-
mercial success absolutely depends on
the continuous introduction of new
products" the 20-year cycle will not
shorten. (The computer hardware indus-
try best exemplifies the success of com-
panies that do follow such a principle.)

Another factor Eagar mentions-diffi-
culty in building trust among various
companies-merits illustration. My com-
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pany, Crucible, manufactures and sells
steel bar to manufacturers of cutting
tools. Those manufacturers fabricate the
materials into the finished parts and sell
them to end users. Although each of the
three parties involved has information
that is potentially useful to the other,
frank and open communication is virtu-
ally nonexistent because that inforrna-

Alumni/ae Travel Program
1995
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tion is often considered proprietary. The
toolmaker may want to sell an improved,
more costly product thatwill last longer
but may not be able to find a market
without a cost-benefit analysis by the end
user. Similarly, the materials supplier
may want to sell a new or improved
product but does not know which prod-
ucts to improve. Teamwork would en-
able all three companies to win.

Without instilling a company culture
that explicitly supports the continuous
introduction of new products and creation
of vertically integrated teams, wewill con-
tinue to face the unnecessarily long inter-
val between the development of new
materials and their commercialization.

WrLLLAM B. EISEN

President
Crucible Research

Pittsburgh, Pa.
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Express.Visit Istanbul, Ankara, Adana,
Aphrodisias, and Izmir,

SOUTH POLE EXPEDITION, December
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base camp, spend six days exploring the
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For further infonnatlon and brochures, please
call us at 617·253·8265 or 800-992-6749.
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To Eagar's list of hindrances to the com-
mercialization of new materials I add the
explosion in litigation in recent years.
Whereas little credit is given for advances
that benefit society, criticism awaits any
result that is less than perfect. Tills has
not only adversely affected the posture
of approving agencies, but has forced
companies to abandon many ideas that
could have resulted in substantial public
benefit.

The materials profession itself is also a
barrier to bringing new materials to
market. Materials engineers have tradi-
tionally been taught that structure deter-
mines properties. Emphasis has sh.ifted
only recently to an understanding of
how processing creates or inadvertently
modifies the structure from which these
desired properties are obtained. The
modern technological university must
educate materials engineers on the criti-
cal role played by processing in creating
new materials.

MICHAEL J.CIESLAK

Sandia National Laboratories
Albuquerque, . Mex.

RECYCLING FACTS
After reading "From Villain to Hero" (TR
January 1995), I realized that we at
IMCa Recycling,Inc., where I am a direc-
tor, have publicized our work poorly.

The authors, Julian Szekely and Ger-
ardo Trapaga, state, "Today, the com-
panies that recycle aluminum are the
same as those that make aluminum from
ore." IMca does not make any primary
aluminum (aluminum from ore);
instead, we make secondary aluminum
(recycled from scrap and dross) along
with a small amount of secondary mag-
nesium and zinc.

The authors also state, "Right now,
almost all the 3.7 million tons of alu-
minum made annually in the United
States is produced by the electrolytic
decomposition of alumina, a substance
found in naturally occurring bauxite
ore." In 1993, the U.S. production of
primary aluminum was 3.7 million met-
ric tons. However, this was augmented
by more than 2.9 miUion metric tons of
secondary aluminum, and 1.85 million

LEITERS

metric tons of imported primary. While
42 percent of the secondary material
was supplied by the primary producers,
58 percent came from independent sec-
ondary smelters.

JACK C. PAGE

Dallas, Tex.

DETERRING COUNTERFEITERS
"Desktop Counterfeiting" (TR Febru-
ary/March 1995) is the best.treatment
of this threat that I have read. As
McClellan notes, most of the existing
and even proposed deterrence features
are two-dimensional and can be easily
foiled with artistic talent or easily attain-
able equipment. However, three-dimen-
sional patterns can better thwart would-
be counterfeiters.

To implement this concept, each docu-
ment must contain a unique identifier con-
sisting of a randomly generated three-di-
mensional pattern. The identifier could
consist of natural features such as the
pattern of paper fibers in the document,

or of special
rna terials in-
troduced in-
to the paper
during man-
ufacturing.
When the
document is
printed, an
imaging de-
vice would
generate a
numerical

description of the identifier's three-
dimensional properties. This description
is encrypted and printed on the docu-
ment in a bar code or other pattern read-
able by machines.

Authenticating a document would
entail using a device that reads the
unique identifier pattern, recognizes and
decrypts the authenticator, and com-
pares the two. A match would validate
the document.

Actually, careful selection of the
nature of the random pattern might per-
mit counterfeit detection without the use
of special equipment. For example, if the
unique identifier consisted of a random
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