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First Line
Patients and Prudence

A

relativelY young and seemingly
healthy friend of mine-eall him
Jules-was
advised out of the
clear blue sky a couple of years
ago to undergo open-heart surgery.
Having discovered a heart murmur
during a routine annual checkup, his
physician quickly called for follow-up
tests, first an echocardiogram (an ultrasound procedure) and then an MRI
(magnetic resonance imaging) exam, to
determine the cause. The tests revealed
an aneurysm-a
ballooning-of
the
body's main artery, the aorta, in the
region where it left the heart. Normally
some 2.5 centimeters in diameter, Jules's
aorta had expanded to a maximum
breadth almost three times as wide.
The condition could be surgically corrected, cardiologists assured him, though
the procedure, featuring a couple of hightech substitutions-synthetic
tubing for
the faulty section of the aorta and a
mechanical valve for the artery's nowdamaged
natural
one-would
be
"formidable"
and therefore relatively
high-risk. But doing nothing, he was told,
carried grim prospects. Left untreated,
the aorta could eventually rupture, suddenly and catastrophically. And even if
by chance it didn't, the chronic valve
problem created by the aneurysm would
steadily grow worse, causing enlargement of the heart, erosion of its function,
and, eventually, heart failure.
My friend's diagnosis resembled the
kind of global crises that environmentalists have regularly been warning us
about, even though we live in an affluent and seemingly promising time: they
depict a bleak future for life on earth
unless we change our polluting ways and
do it soon, enduring the inevitable shortterm upheavals for the long-term good.
Jules also had to wrestle with an abstract,
easy-to-deny quality to his situation, just
as policymakers often must when confronting global-change scenarios.
For one thing, he felt fine. Thus he was
tempted to leave well enough alone and
not permit the invasion of an otherwise

healthy body for some far-off threat. Yet
if change is needed, the best time to act
might be when the "patient"-whether
one individual or the whole planet-is
at its youngest, healthiest, and strongest,
and when the problem is at its simplest
stages and still relatively straightforward
to fix. Waiting for advanced or emergency circumstances implies a deteriorated state, with a host of secondary
problems as well and a poorer chance of
adequately addressing the issue at all,
much less of restoring the patient to
normalcy.

To solve a problem
elegantly and thoroughly,
don't wait for a crisis.

-

Jules also had to rely largely on the
judgments of scientists and technologists, and the integrity of their devices,
for the detection, assessment, and solution of the problem. It was presented to
him in the form of graphs, charrs, computerized images, and expert opinions,
not in terms of something he could actually see or feel; and the results of the proposed "repair," even if things went perfectly, would at best be transparent.
But such characteristics are nothing
unusual in modern life: the technological and sophisticated means by which
we discover so many problems and
endeavor to solve them are our plightand blessing. It may be a perfectly lovely
December afternoon in Boston, for
example, and foul weather is the last
thing on our minds. Yet satellites and
computers enable analysts to warn that
a band of moisture observed in the Gulf
of Mexico will likely produce a major
ew England snowstorm two and a
half days hence.
Jules decided to have the operation,
which was successful, and he continues
(knock on wood) to do well. He would
of course have preferred business as
usual, but that was not an option.
Change of one kind or another appeared
inevitable-and
it would either be ac-

tively chosen or passively experienced.
He reasoned that accepting the problem,
and addressing it early and constructively, offered the best prospects-or,
alternatively viewed, avoided the worst.
In this issue of Technology Review,
physician Eric Chivian, in "The Ultimate
Preventive Medicine," makes a similar
case for the fate of the earth, and he goes
beyond mere medical analogy. The worsening global environment, he argues, is
itself a bona fide and enormous medical
problem. Large-scale changes such as climate modification and the loss of biodiversity ultimately affect us, and where it
hurts. $0 the time to recognize and begin
addressing these conditions, with some
extensive and in-depth treatments, is
now-before
the planetary patient, and
the billions of dependent human patients
(not to mention the earth's many other
organisms), get further compromised
and much more difficult to cure.
By going the active route, it seems to
me, we might even be able to turn some
of our present lemons into lemonade.
Given the post-Cold War economic
malaise and the consequent need for
new applications of our scientific and
technological talents, why not begin
establishing an enormous collaborative
program-a
super Manhattan Projectentailing sustained, practical, international, interdisciplinary, and highly coordinated efforts to reengineer the way we
use the earth's resources?
My own dream is for humanity to
cleverly convert its polluting processe that is, virtually all of our technological
systems-into
a vast and interconnected
network that is nonpolluting
simply
because, as in nature, every output is a
useful input somewhere else. This may
sound overly grand, but we could start
small and build, link by link, growing
much as the Internet has so effectively
been doing. Then again, grand is the
scale we should be aiming for-as
a
worthy outlet for our diverse skills and
as a healthful and sophisticated strategy
for ensuring the survival and well-being
of the earth's inhabitants .•
-STEVEN

J. MARcus
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OF AIR POWER

David Callahan's major assertion in "Air
Power Comes of Age" (TR August/
September 1994)-that
air power has
become the dominant force in future conflicts involving the U.S. military-is
not
realistic. American victory in war has most
often been achieved through a careful integration and synchronization
of our
nation's air, land, and sea forces. In the
Gulf War, air sorties targeted the Iraqi
ground forces prior to the ground attack,
but these enemy units were still at a high
operational level when attacked and
defeated by coalition ground forces, It was
only after an integrated application of
ground, air, and naval power by the theater commander that the Iraqi forces in
Kuwait were routed.
Though the performance of precisionguided and stealth missiles is impressive,
airplanes and precision-guided munitions
have become expensive and are stilI vulnerable to countermeasures. Iraqi groundbased air defense systems forced the Air
Force to conduct most of its attacks from
altitudes that degraded the effects of the
munitions utilized, both precision-guided
and conventional.
Pilots in Bosnia
reported significant problems in identifying targets and had to conduct low-level
attacks with conventional munitions
because weather conditions handicapped
the precision-guided munitions.
Also, once victory is achieved, land
forces must be prepared to shift to operations other than war. From establishing
provisional governments to providing
humanitarian assistance to the peoples
of defeated nations, land forces ensure
that victory is made permanent by subsequent noncombat operations.
Beginning with General Washington's
monumental victory at Yorktown, the
military has recognized the essential truth that joint warfare is the key to
victory, and continued application of
that principle is even more important for
future conflicts,
LIEUTENANT GENERAL PAUL E. BLACKWELL
Deputy Chief of Staff
for Operations and Plans
Department of the Army
Washington, D.C.

u.s.

Perhaps if "Air Power Comes of Age"
had been titled "Restructuring Defense:
The Air-Power Case," I might have been
less confused by the author's conclusions. Obviously, Callahan was only
using the air-power debate as a springboard for critiquing the military forces'
downsizing. In so doing he fell into the
well-known trap of overestimating the
effectiveness of air power.
It is dangerous to assume that future
conflicts will duplicate the Gulf War.
The unique combination of politics, terrain, and a six-month buildup period
gave the United States an advantage
that Iraq could not overcome, Although
the Iraqis had access to some of the
Soviet Union's most advanced weaponry, they did not always have the best.
And Callahan failed to mention that
Iraq's military is organized in a fashion
that enhances internal security, not military competence.
Callahan assumes that the sole justification for having superior technology
is the perceived technological competence of an opponent. But superior technology is also a force multiplier, which
becomes especially important as U.S.
forces are reduced.
Moreover, many of the programs
Callahan argues against are intended to
replace older weapon systems, like the
B-52, which are well past their prime.
Other programs, like the F-22, are
intended to replace weapons that will
be ready to be retired relatively soon.
Modern aircraft can have a 30-year service life, but it takes 10 years or longer
for their replacements to be designed
and ready to fly.

joss

M, PEREZ

Medford, Mass.

LE'rrERS

ACCURACY IN SMART WEAPONS
In his review of Crusade: the Untold
Story of the Persian Gulf War (TR May/
June 1994), Jonathan Tucker deplores
the "inaccuracy" of smart weapons, but
his own figures show they made a
tremendous
contribution.
Unguided
bombs hit "only 25 percent of the time, "
"nearly half [the Tomahawks] veered
off their mark," and "laser-guided
munitions missed their targets with at
least one bomb in four." An increase in
kill probability from 25 to 50 to 75 percent is remarkable and is to be commended and encouraged.
Such an
improvement not only reduces the U.S.
casualties but also reduces noncombat
losses, about which he was concerned.
JOHN G. BARMBY
Vienna, Va.

and commercial advantages than for
exploration
or science. Congress is
pressed so hard for dollars that the
NASA budget is expected to fall for the
next few years, and though still excited
about exploration, the public can wait
until the economy is better and the price
comes down.
At some point new technologies will
reduce transportation
costs and the
promise of commercial rewards will
spur new interest in a return to the
moon, although I don't think we will go
unless we plan to stay indefinitely. This
will happen after an extensive number of
probes and robotic landers determine
what materials are economically available, and after the mining and manufacturing processes needed for humans to
survive (and prosper) are developed.

OUR fuTURE IN SPACE
In "Fly Me to the Moon: An Interview
with Joseph G. Gavin, Jr." (TR July
1994}, Joe does his usual excellent job of
describing the Lunar Module Program.
While he was working with his team at
Grumman, I was in charge of the Command and Service Module Program at
what is today Rockwell International.
The interviewer asks, "Could Apollo be
done today?" In my opinion, the answer
is "not in the near future." The USSR's
stunning launch of Sputnik, Kennedy's
embarrassment in the Bay of Pigs, and
the American zeal for exploration and
fear of lagging behind technologically
combined to create an ideal climate for
initiating the $24 billion program ($80
billion in current dollars).
Today we are subsidizing and cooperating with the Russians, rather than
competing with them. I have doubts that
we could sustain a joint 15- to lO-year
piloted space program: one of the partners would undoubtedly pull out for
financial or political reasons. (Although
we worked with the USSR on a successful Apollo-Soyuz program during the
Cold War, I believe success resulted
from driving the program through in
three years within budget.) I believe
NASA has the general support of the
president, but more for its foreign-policy

Deputy Administrator, NASA (retired)
Leucadia, Calif.

DALE D. MYERS

I worked for Joe Gavin at Grumman as
the Lunar Module Program's engineering
manager, where we learned firsthand the
miracle that can be wrought by ordinary
people inspired by extraordinary challenges to set new standards for dedication,
quality, and accomplishment. At the risk
of appearing to
disagree with my
distinguished colleague and mentor, however, I
would like to put
in a good word for
the controversial
Space Station Program. In this I am
admittedly biased,
having been for
two years president of Grumman s Space
Station Integration division where I struggled to help NASA arrive at a practical,
affordable design and a workable management system.
The original concept of the station
was admittedly far too grandiose, as
NASA tried to make it all things to all
people. Yearly budget cuts by Congress
forced frequent redesigns and wasted
effort. Major segments of NASA never

accepted the Apollo-style concept of central program management. The subservient role of the international partners
limited their enthusiasm.
With time (and money), most of these
problems have finally been corrected.
Learning to live and work in space ha
now become the single primary objective-one basic to any long-term human
space exploration and aimed at occupying space, not just visiting. Scientific
experimentation and materials development are valuable secondary objectives.
A simplified design for the station
should prove more practical. And the
inclusion of Russia has enhanced the
international scope of the program and
brought in new hardware and experience. Only the yearly funding problem
remains, threatening further budget cuts,
redesigns, and resulting cost increases.
The alternative-dropping
the program-would
mean deliberately ceding
primacy in manned space to other
nations. That's an unattractive option
given our enormous investment and the
benefits that have flowed to our economy from space technology.
THOMAS

J. KELLY

Huntington,

.Y.

Joe Gavin indicated that cost came third
(after performance and schedule) in the
Apollo Program. I was the project manager of the command and service module on the Apollo Program, the project
manager of the orbiter on the Shuttle
Program, and the director of the Johnson Space Center during the early stages
of the Space Station Program. What
Gavin said about Apollo is exactly correct, but I would note that with the shuttle, cost was second and on the space
station, cost is first.
If we are going to explore space in a
more permanent manner than we did
with Apollo, we need a space station. In
the past 30 years the United States has
accumulated more than 6 person-years
of space flight. With a space station, we'll
obtain that amount each year.
Furthermore, if we are going to have a
human exploration of Mars, we are going
to have to assemble structures in space.
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The low earth orbit of a space station is a
good place to do this. The launch vehicle
would be too large if we did not provide
as embly capability in orbit.
AARo Com
Professor of Mechanical Engineering
Texas A&M Univer ity
College Station, Tex.

RULES OF THE ROAD
With regard to "Cars, Civilization, and
World Peace" by Thomas L. Magliozzi
(TR Mayljune 1994): Click (or is it Clack)
rightly suggests that the general health and
civility of our society can be measured by
driving a car in an average city. If we
could create an urban traffic environment
in which all drivers knew and displayed
respect for the letter and spirit of each regulation, as well as unflagging courtesy for
fellow commuters, occasional tourists,
distracted pedestrians, and wayward pets,
world peace might surely follow.
I offer a few modest additional proposals toward that end: 1) Refrain from dining behind the wheel when flatware is
required; 2) Remember whether the gas
cap is on the left side or the right side of
the car; 3) Undergo hypnotic therapy to
induce reflexive turn-signal use; 4) Shave
and/or apply all make-up prior to opening the garage door; 5) Know how to ask
for understandable directions; 6) Give
understandable directions when asked; 7)
Restrain all passengers-whether
animal
or human-using
an approved belt,
safety seat, or ventilated box; 8) Always
position the driver's seat so the focal point
is over, not under, the top of the steering
wheel; 9) Remove all vision-obstructing
baseball caps, plush animals, air fresheners, signs, stickers, tissue boxes, portable
speakers, fuzzy dice, and hula dancers
from the vehicle dash, deck, and rear view
mirror; 10) Pull completely off the road
and park when using a cellular telephone
to explain why you are going to be late.
By adopting the preceding behaviors,
practitioners of vehicular karma might
admonish others with the maxim, "As
goes tra.ffic, so goes the world."
GEOFF SUND

TROM

American Automobile Association
Heathrow, Fla.
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NUCLEAR ETERNITIES
In his letter promoting the use of nuclear
power, Mujid S. Kazami (TR Mayljune
1994) asserts that nuclear stations provide South Korea with energy at a lower
cost than coal- or oil-burning plants.
Such accounting ignores the real costs of
decommissioning nuclear plants and the
environmental and health effects resulting from the creation of radioactive substances. Kazami mentions such effects of
fossil-fuel emissions but omits those of
nuclear power. A nuclear station operates for only 30 years, but the waste it
creates persists for millennia. Surely the
cost of such lengthy waste-isolation
exceeds that of constructing and operating the plant that creates the waste.
PAULBoR EO
Shutesbury, Mass.

CREATION OF SPECIES
I must respond to Leo Marx's review in
the May/June issue of my book The

Evolution of Progress: The End of Economic Growth and the Beginning of
Human Transformation. Marx accuses
me of reducing the rich and complex
idea of progress "to a tidy formula:
progresseeconomic growth." But the
book is specifically about material (that
is, economic) progress, not about other
kinds of progress, the existence and
importance of which I noted. Economic
progress does not stand alone; neither is
it unworthy of serious analysis.
My book then earns a "conspicuous
place in the historians' storehouse of
grotesque fantasies" by anticipating "the
creation of a new species." Strong stuff,
except that I anticipate no such thing.
Marx plucked his contention from my
sentence, "The creation of a new species
is, of course, speculative." Equating speculation with anticipation is a definitional
leap. Some current research suggests that
speciation may be possible in the distant
future-I neither predicted nor endorsed
that result. Anyone anticipating results in
a lifetime is likely to be disappointed (or
relieved). Anyone claiming to exclude
them forever would be foolish.
c. OWEN PAEPKE
Phoenix, Ariz.

