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EDITORIAL 

An American Century? 
In the 19th century, the crucial distinction between the 

United States and the nations of Europe was the versatility 
and technological competence of the American workforce. 
Starting wi th a broad base of literacy, the economy was 
characterized by its dependence on capital-intensive in­
vestment. A whole continent was there to be developed, 
and human labor and skills were at a premium. 

In the 20th century, the nation accomplished the leap 
from colony to superpower. Al though the century began 
wi th historians like Frederick Jackson Turner complaining 
that America had lost its pioneering spirit, under President 
Kennedy the nation reaffirmed that there could always be a 
new frontier. He def ined a national mission—to land an 
American on the Moon wi th in a decade—and reasserted 
the basic values that made this nation great. 

We had barely started the program to land on the Moon 
when the space program was cut back. Wi th the murder of 
President Kennedy the United States indeed suffered a 
grievous blow. 

This nation was created and dedicated, in the words of 
Tom Paine, as a "Temple of Liberty and Beacon of Hope" to 
all the wor ld , including future generations. We were meant 

to be a nation that could accomplish the impossible—a 
vision that in the past 25 years has been progressively 
d immed. 

President Reagan was elected to office eight years ago by 
a constituency that supported a strong defense and ad­
vanced technologies and rejected the environmentalist 
policies of the Carter per iod. Unl ike Jimmy Carter, Presi­
dent Reagan gave the country hope. He committed us to 
do great things. He said in 1981 he would see to it that the 
nuclear industry was back on its feet. He commit ted the 
nation to the Strategic Defense Initiative in 1983. He com­
mitted us to deploying a space station by the year 1994; and 
after the Challenger disaster, he commit ted us to develop­
ing the aerospace plane. 

Unfortunately, belief in the magic of the marketplace, 
radical free enterprise, and an economic "recovery" that is 
a hoax meant that he could not fo l low through on these 
commitments. In the main, President Reagan's two terms 
of office have not provided a favorable climate for science, 
as this brief summary shows: 

Defense and SDI. Because the administration's misguid­
ed policies destroyed our ability to do even those things we 
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had done in the past, such as launch large payloads, the Air 
Force could not launch an important surveillance satellite 
for a year and a half. The SDI has had to postpone or cancel 
most of the tests it planned to conduct in space. 

Certainly, the SDI has stimulated advances in laser tech­
nologies, computers, and areas in electronics associated to 
the development of advanced sensors. Nonetheless, other 
areas of high technology have been stifled for lack of fund­
ing, the direct result of the administration's irrational poli­
cies. 

Energy. President Reagan's policies destroyed the U.S. 
nuclear industry and research and development—some­
thing Jimmy Carter tr ied to do for four years but failed. 
When Reagan was elected, there were about 100 nuclear 
power plants under construction or planned. Only a few of 
those plants have operated since then. The rest were can­
celed or "mothba l led" ; the projects were kil led by high 
interest rates and by the Nuclear Regulatory Commission. 

The administration also blocked implementat ion of the 
Magnetic Fusion Engineering Act of 1980, displaying con­
tempt for Congress. And then, after the President had re­
moved support f rom efforts to make the U.S. energy inde­
pendent wi thout fossil fuels, he refused to protect the do­
mestic oil industry f rom import competi t ion f rom the Aya-
tollah Khomeini . 

Space. President Reagan allowed opponents of the space 
program wi th in the Justice Department to tar and feather 
the administrator of NASA, James Beggs, driving this com­
petent and innocent man from office. The administration 
then appointed an incompetent man, Dr. Wil l iam Graham, 
to head the agency for reasons of political patronage, and 
Graham made the wrong decisions, resulting in the Chal­
lenger disaster. Graham has since been promoted to Pres­
idential Science Advisor. 

Medicine and public health. At the same t ime, President 
Reagan has presided over implement ion of the most reac­
tionary policy in medicine and public health in the history 
of this country. His administration has lied to the American 
people about the danger of infection f rom the virus that 
induces AIDS, and, " to save money," the administration 
has neglected to fund the necessary scope of research to 
f ind a treatment or to develop a vaccine against it. Now that 
more than 4 mil l ion U.S. citizens are infected, the President 
seems interested only in selling the National Institutes of 
Health to "private investors" who would tear it apart, and 
wi th it, a good deal of the nation's capability to fight AIDS. 

The Fusion Example 
What President Reagan and his advisors did to the fusion 

program is a good example of his bad policy. He took office 
only months after Congress had passed the Magnetic Fu­
sion Energy Engineering Act of 1980 in a nearly unanimous 
vote. The law mandated construction and operation of an 
engineering test reactor fusion power plant by the year 1990 
and a commercial prototype reactor by the year 2000. This 
fusion engineering device wou ld have produced net fusion 
power, but the Reagan administration refused to fund it. 

Reagan's science advisor, Dr. George Keyworth, said pr i­
vately that he was opposed to implementing the fusion law 
because going ahead wi th fusion engineering "wou ld de-
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stroy fusion as ; science program"! Then he announced 
publicly that the Jate for achieving commercial fusion pow­
er had to be post aoned until 2050 for budgetary reasons. In 
defiance of a la v Congress passed nearly unanimously, 
Keyworth annou iced that the wor ld "does not need a new 
energy source b' the end of this century." 

By 1983, Reags n's policy was surrendering leadership in 
the developmen: of fusion energy to Japan, thus fulf i l l ing 
Keyworth's litan ' that the United States does not have to 
be first in the wor ld in science and technology. In 1985, 
taking Keyworth s advice, Congress began cutt ing the fu­
sion budget. 

At the same tii ne, the Whi te House suppressed a report 
by a distinguished panel of scientists that concluded that 
there was "no physical reason" that inertial confinement 
fusion could not soon be achieved. The House Armed Ser­
vices Committer had mandated that the Executive branch 
carry out a reviev' of the civilian inertial conf inement fusion 
program in its 19 56 appropriations bi l l , but when Keyworth 
received this mandated report in July 1986 he decided not 
to release it. 

This report sav i the light of day only after Dr. Stephen O. 
Dean, president af Fusion Power Associates and a member 
of the advisory b sard of 21st Century, demanded its release 
under the Freedom of Information Act. 

Keyworth's so-called pure science phi losophy also de­
layed init iation o : the space station program for three years. 
NASA Administr itor Beggs had called for a space station at 
his conf irmation hearings in 1981. Keyworth's answer was 
that we did not need men in space, that a space station 
would be "a mistake" and "a step backward"—and that it 
would benoth in ; new anyway, because the Soviets already 
had one. 

Al though Pres dent Reagan went against his advisors and 
initiated the spa< e station program in 1984, he has allowed 
it to be halved i I size and postponed in t ime because of 
budget constrair ts. The level of funding for the program, 
including the 40 percent congressional cut f rom NASA's 
request for this ; ear, has stretched out the schedule by at 
least two years, i nd downgraded the capability of the orig­
inal station. 

The problem c f our commitment to extending the tech­
nological frontie cannot be viewed in isolation. As Marsha 
Freeman docum ;nts in this issue in her feature on the So­
viet space progr. im, whi le the United States is lagging be­
h ind, the Soviets are resolutely pushing ahead. 

What this cou l try needs to get out of the present eco­
nomic recession is precisely the kind of investment that 
President Reagar is fearful of making. Not only should the 
space station be :ompleted according to its original design 
and schedule, b i t we can—and must—do much more. Just 
as we were able 1 o meet President Kennedy's goal success­
fully and land a rr an on the Moon in the span of one decade, 
so we can meet the schedule proposed by the National 
Commission on >pace to get back to the Moon and to es­
tablish a U.S. col sny on Mars in the next 40 years. 

The 20th centu ry was sometimes known as the American 
century. The dec isions that we, as a nat ion, make over the 
next year wil l de ermine if the 21st century is to be a Russian 
century. 
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The 
Lightning 
Rod 

My dear fr iends, 
Build a better Mouse Trap, and the 

World will beat a path to your door. 
In New Hampshire, it was decided 

to bui ld such a Mouse Trap. In design, 
it was by far the best that had ever been 
conceived. It featured a self-baiting 
device offering the mouse, not mere 
Cheese, but a "Total Pleasure Environ­
ment"—analagous in its effects to 
those sun-and-sand-filled tourist spots 
featured on winter television commer­
cials. Of course, since no human was 
required to risk his fingers setting a 
spring and baiting the Trap, it was also 
much safer and cheaper than the o ld-
fashioned "cheese-fueled" Mouse 
Trap. 

But despite great initial Enthusiasm 
for the trap, certain persons had Ob­
jections. 

"We've never done this before," they 
said. "What if the Total Pleasure Envi­
ronment turns out to be dangerous to 
other l iving creatures?" 

They announced the formation of a 
"cit izens' action group, " which called 
itself "The Fabulous Furry Freak Broth­
ers and Sisters." They surrounded the 
Mouse Trap Site and blocked access. 
They received environmental service 

awards f rom the ambitious Governor 
of a neighboring state. They wrote 
movie scripts and lobbied Washing­
ton . Hol lywood benefits were held. 
Laws were passed. 

Teams of gerbils were sent in to do 
Daily Inspections. Hamsters, chip­
munks, and Ralph Nader filed class ac­
tion suits. Governmental commissions 
were created and dispersed. Emergen­
cy evacuation plans for all Woodland 
Creatures were drawn up. The now-
famous Governor of the neighboring 
state appointed several Furry Freak 
Brothers and Sisters to his staff. 

It took years longer and cost much 
more than planned to complete the 
Better Mouse Trap. 

When it was finally tested, the Trap 
was a great success. Many times more 
powerful than the now obsolete 
"cheese-fueled" trap, it proved irre­
sistibly attractive to the mice, who lined 
up in orderly rows for the privilege of 
being quickly and painlessly disposed 
of by this Superior Product. No ger­
bils, chipmunks, or other Woodland 
Creatures were injured by the Trap. 

But now opponents had a new ar­
gument. 

" I t is not cost-effective," they com­
plained. "We could have built an o ld-
fashioned trap for much less. Anyway, 

demand is fal l ing—there are fewer 
mice." 

The proprietors of theTrap, the Pub­
lic Service Util i ty Trap Co. of New 
Hampshire, tr ied to point out that this 
might have something to do wi th the 
rate at which mice were being effi­
ciently disposed of, in tests of the Bet­
ter Mouse Trap. In vain. 

"It 's too dangerous!" the oppo­
nents cr ied. "It 's too costly! We've 
never done it before!" 

Stil l, it seemed as if the trap would 
finally open, provided the uti l i ty com­
pany were granted a rate increase. Alas, 
one day there was a terrible accident— 
two matched pairs of Yuppies wan­
dered into the Mouse Trap by mistake. 
And before you could say "BMW," the 
Total Pleasure Environment had sub­
jected them to brain-wave effects eval­
uated by safety experts as equivalent 
to those of a year at Club Med . 

A tumultuous hue and cry went up. 
The Governor of the neighboring state, 
citing one of the numerous laws passed 
at the behest of the Fabulous Furry 
Freak Brothers and Sisters, refused to 

approve any evacuation plan for Yup­
pies, thereby stalling the Trap's open­
ing. The rate increase was denied. 

Finally, the Public Service Utility Trap 
Co. of New Hampshire fi led for bank­
ruptcy. The next day, four out of five 
respectable liberal newspapers and all 
three national television networks de­
clared Governor Rat the f rontrunning 
candidate for President. 

Moral: Go ahead and build a better 
Mouse Trap, but make sure you also 
have something to take care of the Rats. 

Computer 
Aided 

Illustration 
For times when computer graphics 

just aren 't enough. 

Supply us with anything from engi­
neering plans to rough sketches. We'll 
use the latest 3-D modeling software 
combined with in-depth technical and 
artistic experience to produce accurate, 
realistic renderings of your ideas. Your 
choice of watercolor or oil We can also 

work from your own CAD images. 

For more information and for estimates, 
call or write: 

Compute r Aided I l lustrat ion 
25 Richard Drive 

Flanders. NJ 07836 
(201)927-9120 
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NEWS OF 
THE FUTURE 

50 Years from Now 
May 5, 2038, WASHINGTON, D.C.— 
The National Academy of Sciences 
hosted a reception here today for its 
"over 125" division. The event cele­
brated the opening of a special exhibit , 
"50 Years of Science," that documents 
the life and work of the division's 
work ing scientists in several fields. 
Several "over 125s" took part in a si­
multaneous gathering on the M o o n . 

100 Years from Now 
May 5, 2088, MARS—The park areas of 
Mars burst into b loom this week wi th 
a profusion of spring f lowers. This is 
the first outdoor f lower display, made 
possible by the newly installed artifi­
cial atmosphere, held in place electro-
magnetically over the entire colony. 
The highlight of the display is a new 
tu l ip , "Martian Red," developed es­
pecially for the colony. 

Editor's Note. Readers are invited to contribute to 
this column. Please limit entries to 100 words for 
each item. Contributors whose entries are printed 
will receive a gift subscription to 2 7sf Century. 

Gift 
Subscriptions 
Wanted 

You can help ensure that 
America trains astronauts, not 
cavemen by donating 21st 
Century gift subscriptions to 
schools and libraries. 

For more information, call or 
write 21st Century. 

Build Dr. Moon's 
Model of the 

Atomic Nucleus 

Read about Manhattan Project 
physicist Robert J. Moon's model 
of the atomic nucleus, based on 
the concept of quantization of 
space and time. Then build it 

yourself! 
Kit includes: complete materials 

and instructions for building these 
sturdy metal models of the nested 

Platonic solids. 
Price: $19.95 (postpaid) 
Make checks payable to: 

Ben Franklin Booksellers 
27 South King Street 
Leesburg, VA 22075 

(703) 777-3661 

NRI's At-Home Training in Electronic Design 
Technology Can Put You in a High-Paying 
Career as an In-Demand Design Technician 
The best jobs in electronics today go to the 
people who have the skills to think and work 
creatively. Conceive and design circuits and 
equipment. Initiate ideas and cany them 
through. Now NRl can help you be one of 
these people—design technicians who 
command up to $22,000 as starting salanes, 
earn $35,000 oc more with experience. 

NRI's Electronic Design Techonology 
course starts you with the fundamentals and 
builds from there to prepare you for an 
electronics career with real growth potential! 

No Previous Experience Necessary 

Even if you've never had any 
previous training in 

lour hands on training includes 
all this the unique NRl Circuit 
Designer, a sotderless bread-
boarding system you build and use 
lor circuit design, prototype 
construction, component evaluation, 
and testing- . the NRl Model 250010 
MHz tnggered sweep oscilloscope, 
invaluable in etctromc trouble­
shooting. .. a Tl-30calculatorlor fast, 
accurate computations . and3-''i 
digit, hand-held digital multimeter you 
learn to use as professionals do to 
perlorm electronic tests and 
measurements. 

electronics, you can succeed with NRJ training. 
You stan with the basics, 
then rapidly build on .*^ 
them to master advanced 
electronics concepts. 

NRJ Circuit Designer ™ 
Gives You Invaluable Hands-
On Experience 
The heart of your lab training is the 
exclusive NRJ Circuit Designer you build. 
It's a totally unique instrument with full 
breadboarding capability, built-in muluple 
power supplies, and a multifunction signal 
generator for circuit testing. Fast, simple 

connections let you create prototype 
circuits, immediately check them out 
for function or faults. Your Circuit 
Designer will handle both linear and 

digital integrated circuits as well as 
discrete components such as 
transistors and diodes. 

Send for FREE Catalog 

Send the coupon today for NRI's free 
catalog that gives you all the details about 
the Electronic Design Technology course. 
If the coupon is missing, please write to 

NRl School of Electronics, 3939 Wisconsin 
Avenue, Washington, DC 20016. 

Send coupon today for free NRl catalog. 

I MWM Wk,& SCHOOL OF ELECTRONICS 

| McGraw-Hill Continuing Education Center 
| 3939 Wisconsin Ave. Washington, D C . 20016 
. Please send information about NRl training 
I in Electronic Design Technology. 

I 
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NEWS BRIEFS 

U.S. Air Force 

Canceled: Artist's concept of the min­
iature Air Force ASAT vehicle as it clo­
ses on the obsolete U.S. Solwind sat­
ellite during a successful ASAT test in 
September 1985. 

NASA 

NASA's Space Telescope is a 10-ton 
unmanned optical telescope that will 
enable scientists to see seven times 
farther into space than is now possible. 

U.S. SATELLITES ENDANGERED BY CANCELLATION OF ASAT PROGRAM 
The cancellation of the U.S. antisatellite (ASAT) program was announced by 

Secretary of Defense Frank Carlucci in mid-February as a budgetary measure. 
Congressional opponents of the ASAT program have tr ied to justify the cuts by 
saying that the Soviets ASAT program is crude and can only hit U.S. satellites in 
low-Earth orbi t , less than 300 miles up, whi le U.S. communications, reconnais­
sance, and early-warning satellites are higher up. However, as documented in 
this issue (page 44), the Soviets can use the new Energia superbooster to put 
their ASAT program into high-Earth and geosynchronous orbits, making all U.S. 
satellites vulnerable—and now wi thout any threat of retaliation. 

U.S. STUDENTS RANK VERY POORLY IN SCIENCE 
Students in the United States in the f i f th, n in th , and twelf th grades perform 

poorly in science compared to their counterparts around the wor ld , according 
to the results of an international science survey released Feb. 29 by the National 
Science Foundation. U.S. fifth graders ranked 8th among 15 countries, ninth 
graders placed 15th in a field of 16, and seniors placed last out of 14 countries, 
w i th an mean score of 37.9 percent. Advanced chemistry students placed 11th 
and second-year physics students placed 9th among 13 countries. 

INFANT AIDS INFECTIONS HIGH IN NEW YORK CITY 
One baby in every 61 in New York City is born infected wi th the AIDS virus, 

according to recent tests by New York State health officials. The blood of 19,157 
infants—every infant born in New York State dur ing a month- long period begin­
ning in late November—was tested for AIDS antibodies. Of 9,047 born in New 
York City, 148 carried antibodies to the AIDS virus. Statewide results varied f rom 
1 in 43 babies infected in the Bronx, to 1 in 749 infected in upstate New York. A 
related study of anonymous blood samples found about the same proport ion of 
women infected as babies who tested positive for the antibodies. 

State Health Commissioner Dr. David Axelrod called the results of the baby 
study "alarming," and wrote physicians in the state that "the implications of 
these findings warrant immediate at tent ion." 

HIGHER ORBIT FOR HUBBLE SPACE TELESCOPE UNDER CONSIDERATION 
Because the Hubble Space Telescope (HST) wil l now be launched near the 

1991 solar maximum, placement in a slightly higher orbit is under discussion, 
according to NASA officials. The 11-year maximum in solar magnetic activity 
causes Earth's upper atmosphere to warm and expand slightly, increasing the 
drag on a satellite in orbit at 320 nautical miles, where the HST was to be put. 
The increased drag would degrade the telescope's orbi t , impairing point ing 
accuracy and posing the danger of reentry. Occasional reboosting has been part 
of the plan for HST from the beginning, but wi th launch at solar maximum— 
instead of min imum as originally planned—a reboost wou ld be required wi th in 
one year. Meanwhi le, some scientists think the coming maximum may be like 
the last one—the worst in recorded history. A small increase in orbital dis­
tance—such as 10 nautical mi les—would make the difference. 

"The Shuttle is capable of this, but it does l imit our opt ions," said Al Boggess, 
Associate Director of Sciences for Space Telescope. "You need reserve fuel to 
station-keep the Shuttle and the HST. My impression, however, is that the 
present upper l imit of 320 nautical miles is a conservative one. We are discussing 
this wi th the Johnson Space Flight Center. At 330 miles, when the orbit d id begin 
to degrade, the atmosphere wou ld already be shrinking again," he added. 
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Dixy Lee Ray: "It is distressing that an 
elected official. . .would. . .take such 
a dangerous attitude toward our need 
for energy and economic security." 

Council on Radiation Applications 

Low doses of radiation can destroy tri­
chinae in pork, extend the shelf life of 
strawberries, delay spoilage of shrimp 
or maturation of mushrooms and broc­
coli—all without changing the flavor of 
the food or affecting its nutritional 
quality. 

May-June 1988 

DIXY LEE RAY ATTACKS GOV. DUKAKIS FOR SABOTAGING SEABROOK 
Former Washington state governor Dixy Lee Ray lambasted Massachusetts 

governor Michael Dukakis for sabotaging the Seabrook nuclear power plant in 
New Hampshire. Ray, a former chairman of the Atomic Energy Commission, 
stated: "The Seabrook nuclear power plant has not received a license largely 
because Dukakis has refused to allow Massachusetts to take part in the emer­
gency planning required by federal regulators. If he had cooperated, the planl 
wou ld be operating today; it wou ld be reducing our oil imports by 10 mil l ior 
barrels a year; the cost of the plant wou ld be mil l ions of dollars less; and Public 
Service of New Hampshire would be solvent, if not prosperous." Ray's remarks 
were made in a letter to the editor of the Seattle Post-Intelligencer Feb. 14 
comment ing on the paper's coverage of the issue. 

"A secure supply of electricity is vital to the economy of New England," Ra> 
said. "Its eight nuclear plants avoid the burning of over 50 mil l ion barrels of oi 
every year, and supply New England with one third of its electricity. Nucleai 
plants have been operating safely there since 1960. Electric power demand ir 
New England is increasing faster than the national average, and wi thout nucleai 
energy the only real options are more imported oil and Canadian electricity 
Both hurt our balance of payments and each has a security of supply risk. 

"I t is distressing that an elected off icial—one who is presenting himself as ; 
presidential candidate—would not only drive a company into Chapter 11, bu 
more important, take such a dangerous attitude toward our need for energy anc 
economic security." 

SOVIET UNION INFANT MORTALITY RIVALS THAT OF THIRD WORLD 
Infant mortality statistics published by the Soviet government late in 198; 

reveal that Soviet infant mortality on average is worse than in some developing 
nations. The Soviet official mortality rate is 25.6 deaths per 1,000—on a par witr 
Paraguay and Thailand. However, according to Soviet pediatrician Dr. Vyaches 
lav Tabol in, a member of the Soviet Academy of Medical Sciences, the actua 
rate is at least 30 per 1,000. One way the statistics are lowered is by recording 
the deaths of infants 10 and 11 months old under the category of 13-month-olds 
thus taking them out of the infant category. 

The figures for Musl im republics outside of Russia are even worse. For exam 
pie, in 1986, the death rates per 1,000 live births in the Uzbek, Tajik, andTurkmer 
republics were 46.2,46.8, and 58.2, respectively. 

Infant mortality rates in these three republics have worsened since 1970. 

NEW JERSEY GOVERNOR REFUSES TO BAN SALE OF IRRADIATED FOOD 
New Jersey Governor Thomas Kean vetoed a bill approved by the state legis 

lature Jan. 7 that wou ld have banned the sale of irradiated food in the state. Th<: 
legislative debate was characterized by an abundance of environmentalist lie i 
and antinuclear fears. However, the governor had said he would not sign the 
bil l if the state health department recommended against it, and apparently th< i 
scientists in the health department prevailed. 

Among those counseling Governor Kean to veto the bill was Dr. B.P. Sonnen­
bl ick, the author of New Jersey's radiation protection law. Sonnenblick told t b i 
governor that 30 years of testing on animals had demonstrated no ill effects, 
Sonnenblick characterized the anti-food-irradiation environmentalist groups a ; 
"Luddites, similar to the antiscience mob which burned the house of physicist 
Priestley" in the 1790s. 



VIEWPOINT 
For the past 25 years, irrationality not 

scientific fact has prevailed on the 
pesticide issue, and the individual 
consumer has been the loser. Those 
spreading fear are not just the environ­
mentalist groups who made their rep­
utation by banning DDT and other life-
saving and cost-saving pesticides, but 
also some overzealous scientific 
groups wi th political motives. 

The problem is typif ied in a report 
by the National Research Council of 
the National Academy of Sciences that 
calls for restrictions on the use of ag­
ricultural chemicals, allegedly be­
cause such chemicals are tumor-caus­
ing. Released in May 1987, the report 
is a "worst case analysis" of the type 
that was abolished by the Whi te 
House's Council on Environmental 
Quali ty in 1986. 

The Council on Environmental 
Quality had determined that only "rea­
sonably foreseeable" effects that are 
supported by "credible scientific evi­
dence" should be considered in fed­
eral reports, and not "worst case" sce­
narios that breed endless debate and 
speculation. Unfortunately, the Na­
tional Research Council ignored this 
call for a return to the rule of reason, 
and instead produced a report based 
on fantasy rather than fact. 

Worst Case Scenario 

The Research Council report lists 
specific pesticides that may be detect­
ed in some agricultural products by 
means of extremely sensitive analyti­
cal equipment. If the council had sim­
ply studied adverse human reactions 
associated wi th the application of ag­
ricultural chemicals on crops, its re-

) . Gordon Edwards, professor of en­
tomology at San Jose State University 
in California, has taught biology and 
entomology there for 39 years. He is a 
long-time member of the Sierra Club 
and the Audubon Society, and is a fel­
low of the California Academy of Sci­
ences. His Climbers Guide to Glacier 
National Park was published by the 
Sierra Club, and many of his articles on 
birds have been published by the Au­
dubon Society and other environmen­
tal groups. 

Let's Tell the Truth 
About Pesticides 

Dr. J. Gordon Edwards 

port wou ld have been very reassuring 
and would not have provided any 
fr ightening headlines. 

Instead, the Research Counci l de­
vised a computer program that calcu­
lated the total U.S. acreage of each crop 
studied and then assumed that every 
one of those acres would be treated 
wi th the maximum legal amount of all 
pesticides approved by the Environ­
mental Protection Agency for use on 
each crop. 

Since every crop is threatened by 
more than a single species of weed, 
mo ld , mite, insect, and nematode, 
many different herbicides, fungicides, 
acaricides, insecticides, and nemati-
cides are registered for each. The Re­
search Counci l computer was padded 
wi th the maximum allowable volumes 
of each of these registered pesticides 
for the crops studied, all at the same 
t ime! No crop has ever been treated 
wi th such massive amounts of pesti­
cides. 

Usually only one pesticide is applied 
for each kind of serious pest per year, 
and then only if it appears essential! 
The California Tomato Growers Asso­
ciation keeps careful records of pesti­
cide applications by its growers. The 
association reported that "no pesti­
cides" were used on more than 70 per­
cent of the tomato acreage in the state, 
and that no single insecticide was used 
on more than 40 percent of the total 
acreage. The National Research Coun­
cil's calculation of the amounts of pes­
ticides applied per acre of tomatoes 
was therefore sheerest fantasy! 

The Research Council 's computer 
program was also fed unreal figures 
regarding the amount of pesticides in 
the food that people consume. The 
computer program assumed that the 
maximum allowable levels of every 
pesticide registered for use on each 
food crop would be used, and that large 
proport ions of each would be present 
in every bite of that kind of food eaten 
dur ing the entire l i fet ime of each per­
son. 

Every actual sampling of pesticide 
residues in commercial foods belies 
that ridiculous assumption. In Califor­
nia, thousands of food samples are 
analyzed each year by the state. In 1986, 
more than 84 percent of the samples 
contained no detectable pesticides, 
and less than 1 percent had any illegal 
residues. ("I l legal" means either that a 
pesticide un registered for that crop was 
present, or that a registered pesticide 
was present at a level exceeding the 
allowable tolerance level.) 

The Research Counci l computer 
program further assumed that every 
person in the United States ingests all 
of the 15 kinds of foods studied by the 
council every day throughout his or her 
entire life. Presumably the council an­
ticipated that every day each person 
eats tomatoes, potatoes, apples, 
peaches, grapes, oranges, lettuce, 
beans, carrots, soybeans, corn, wheat, 
chicken, beef, and pork. 

The computer then mult ip l ied the 
legal maximum tolerance level of each 
chemical in each of these foods by the 
U.S. Department of Agriculture's cal­
culation of the number of milligrams 
of that food consumed, per kilogram 
of human body weight. That mult ip l i ­
cation yielded a "Theoretical Maxi­
mum Residue Cont r ibut ion" orTMRC. 

For each specific chemical, the TMRC 
figure was then mult ipl ied by a hypo­
thetical " tumor potency factor." The 
resultant f igure was considered as the 
"risk of excess tumor development" 
posed by that particular chemical dur­
ing a citizen's l i fet ime. 

Based on the false assumption that 
we all eat all 15 foods every day and 
that all allowable pesticides are used 
to the maximum on each crop, the Re-
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search Council cranked out a hypo­
thetical estimate of the "Worst Possi­
ble Estimate of Oncogenic Pesticide 
Residues in Food." That estimate, it as­
serted, indicates the total combined 
amounts of pesticides, calculated as the 
TMRCs of all registered pesticides from 
all major foods eaten dur ing the life­
t ime of a// U.S. residents. According to 
that "worst possible case" scenario, the 
Counci l concluded that pesticide res­
idues in our food could cause up to 
20,000 excess cancer deaths a year. 

More realistic calculations, based on 
actual levels of pesticides in the actual 
amounts of food eaten by people every 
day, were not studied by the National 
Research Counci l . When those realis­
tic data are considered, they indicate 
that there are zero excess cancer deaths 
a year attributable to legally applied 
pesticides on crops. Dr. Arthur Upton, 
a member of the Research Counci l 
study group, has in fact stated, "Pesti­
cides are not presenting the American 
populat ion wi th a major health haz­
ard. " 

The Infamous Delaney Clause 
Although the Council report refers 

to "oncogenic pesticide residues in 

ESTIMATED U.S. FOOD LOSSES 
WITHOUT PESTICIDE USE 

Crop Percent Loss 
Wheat, Great Plain 70 
Soybeans, south 50 
Corn, corn belt 60 
Apples, north 100 

Potatoes, northeast 100 

Melons, Calif. 45 
Lettuce, Calif. 96 
Strawberries, Calif. 94 

Cole crops, Calif. 95 

Tomatoes, Calif. 70 
Sorghum, Tex. 50 

Source: Dupont Agrichemicals Section, 1979 

Crop diseases, insect plagues, 
and weed pressures even with 
today's level of crop protection, 
still claim one-third of the world's 
potential food harvest. In under­
developed countries, the /osses 
can be as high as 90 percent. 

f ood , " and relies upon the 1954 Dela 
ney Clause of the Food, Drug, anc 
Cosmetic Act as the reason for restrict 
ing pesticide use on crops and in ou 
food , there was actually no ment ion o 
"oncogenic" hazards in the Delaney 
Clause. The clause states, "that no ad 
ditive shall be deemed to be safe if it k 
found to induce cancerwhen ingestec 
by man or animal, orifitis found, afte, 
tests which are appropriate for tht 
evaluation of the safety of food addi 
tives, to induce cancer in man or ani 
mal." Notice that the infamous, shod 
dily wr i t ten clause referred only tc 
" food additives." Pesticides applied tc 
crops were specifically excluded frorr 
its provisions! 

The general counsel of the Depart 
ment of Health, Education and Wei 
fare at the t ime quickly pointed ou 
that "the Delaney Amendment doe: 
not apply to pesticidal chemical resi 
dues in raw agricultural commodit ie: 
or in foods processed from lawfu 
crops." 

The Environmental Protectior 
Agency has frequently observed tha 
the Food, Drug, and Cosmetic Act spe 
cifically al lowed for legal limits of ag 
ricultural chemicals and their by-prod 
ucts to be present in food . These lega 
limits are referred to as "tolerance 
levels permitted for each crop/pesti 
cide combinat ion. The legal to lerana 
is usually at least 700 times less thai 
the amount that experimenters havt 
found to have no effect on animals. 

The most important words in th< 
Delaney Clause are ignored by the 
antipesticide activists and are usuall* 
omit ted f rom media references to the 
clause. Those words are "rests which 
are appropriate." Tests on animals us 
ing dosages hundreds of times greate 
than they could ever encounter in rea 
life are certainly not appropriate. Ever 
worse, the chemicals have frequentl ' 
been administered in totally unnatu 
ral, inappropriate ways, such as satu 
ration, intravenous inject ion, fetal in 
tubat ion, gavage, and so on . 

The Tumor Fraud 

The Delaney clause specifically re­
ferred to additives that induce "can 
cer," which was def ined at that t ime a i 

CHEMICALS INCREASE 
CROP YIELD 

Despite the "organic farming" 
propaganda, chemically protect­
ed crops produce greater, higher 
quality yields. In one "carrot 
project" demonstration in Mon­
terey, California, farmers showed 
in adjoining plots the following 
yields: 

No chemicals, 
not weeded 1.05 tons per acre 

No chemicals, 
hand weeded 1.47 tons per acre 

Treated 21.30 tons per acre 

a malignant growth w i th the tendency 
to spread to other parts of the body. 
"Tumors," on the other hand, were 
nonmalignant growths that do not 
spread and that often disappear after 
the massive chemical insults are ter­
minated. (The Food and Drug Admin­
istration had defined carcinogenic 
substances as "those that cause can­
cerous tumors.") 

In 1976, to make it easier to invoke 
the Delaney Clause as an excuse for 
banning pesticides, Environmental 
Protection Agency administrator Rus­
sell Train, an attorney, redefined "can­
cer" and " tumor." Train stated that "for 
purposes of carcinogenicity testing, 
tumorogenic substances and carcino­
genic substances are synonymous." 

Leading scientists objected to this 
unscientific ploy. For example, Dr. 
Carroll Wei l of the Carnegie Mel lon 
Institute wrote, "The main point of 
content ion [regarding the Environ­
mental Protection Agency's cancer 
policy] is the unacceptable redefini­
t ion of ' tumor ' to mean 'cancer.' " De­
spite scientists' opposi t ion, the EPA 
deleted the words "carcinogenic" and 
" tumor igenic" f rom their rulings and 
began using the word "oncogenic" to 
designate substances that caused either 
cancerous or benign tumors in test an­
imals. 

The word oncogenic was then con­
sidered sufficient to justify the ban­
ning of pesticides by simply invoking 

Continued on page 11 
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NEW DELHI REPORT 

A Venture Capitalist 
Approach to Development 
by Ramtanu Maitra 

A n Indian venture capitalist f rom 
Chicago has managed to cut 

through India's vast bureaucracy to 
upgrade the nation's communications 
system. Working for just 1 rupee a year, 
Sam Pitroda has shown that India can 
break out of a situation where it has 
the third largest pool of scientists and 
engineers (after the Soviet Union and 
the USA), yet 70 percent of its popula­
t ion is still trapped in subsistence ag­
riculture. Although the country has had 
an admirable bui ldup of indigenous 
R&D capabilities since independence, 
this has not had the necessary qualita­
tive impact on economic develop­
ment. 

This is a problem whose solution is 

at the top of Prime Minister Rajiv Gan­
dhi's agenda for India, and one that 
has prompted the launching of five 
"technology missions" over the past 
18 months charged wi th making break­
throughs in drinking water, oilseed 
production, eradication of illiteracy, 
immunization of children, and tele­
communications. 

The "mission approach"—targeting 
a specific area in applied science where 
real gains can be made wi th a relatively 
short, concentrated application of hu­
man and financial resources—is clear­
ly intended to break through the iner­
tia bui l t up and carefully maintained by 
a highly poli t icized government bu­
reaucracy that has operated for years 

Linda de Hoyos 

India's technology mission to eradicate illiteracy "with the support of all available 
information technologies and improved pedagogical inputs " was announced in 
March 1987. As of the 1981 census, India's literacy rate was only 36 percent, in 
spite of a constitutional mandate that all children up to the age of 14 must have 
free, compulsory education. Above, children at Sunni University in Lucknow. 

as a chain of f iefdoms. 
The telecom mission is exemplary. It 

started in 1984 wi th government ap­
proval of a proposal by the nonresi­
dent Indian telecom engineer, Sam Pi­
troda, to bring Indian te lecommuni­
cations up to wor ld standards in 10 
years, indigenously. At age 42, Pitroda 
had 19patentsandseveral mult i -mi l l ion-
dollar high-tech businesses in Chicago 
to his credit, but had nurtured a dream 
to accomplish something in India. 

The Telecom Mission 

Pitroda proceeded to put together a 
new R&D facility, the Center for De­
velopment of Telematics (C-DOT), with 
a first-stage budget of $3 mi l l ion and a 
three-year mandate to design a range 
of electronic switching systems for the 
country. 

It has turned out to be a critical test 
case, challenging nearly 40 years of 
government policy and practice in In­
dia's telecommunications sector. 
Government takeover of the Bombay 
Telephone Company in 1943 brought 
the visionary scheme of its general 
manager to set up an Indian industry 
fo r the manufacture of telephones and 
telephone exchange equipment un­
der government contro l . 

Wi th in a few months, political ma­
neuvering f rom Delhi had pushed the 
technically qualif ied individuals out 
and fi l led all the chairs wi th civil ser­
vants wi th no experience in industry. 
A mid-1960s initiative in telecom R&D 
was similarly smothered. Meanwhi le, 
the 1956 Industrial Policy Resolution 
brought all telephone equipment 
manufacture under government con­
t ro l . 

Ever since, the telecom bureaucracy 
has carefully tended its power and 
privilege as gatekeepers for foreign 
concerns that since 1975, at least, have 
been unloading $80-$100 mill ion worth 
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of foreign-made equipment—which 
could have been made here—into In­
dia every single year. 

The result? Today, after more than 
30 years, there are a mere 3 mil l ion 
telephones in India to service a popu­
lation of 750 mi l l ion. Since 90 percent 
of those are in the cities, where only 
25 percent of the population lives, 
300,000 phones are left for some 560 
mil l ion villagers to share. 

There are only 36,000 public tele­
phones, most of which get only local 
numbers, in the entire country. More­
over, at any given t ime, 4 out of 10 
phones don' t work in Delh i ; 7 out of 
10 in Calcutta. There were other side 
effects, such as India's failure to de­
velop an electronics industry. 

Pitroda was convinced not only that 
India had to bui ld its telecom network 
indigenously, but that it was eminently 
feasible. Moreover, he argued, w i th­
out extensive rural communication, no 
real development and modernizat ion 
of the country could occur. The broad 
mission he out l ined aims to have 30 
mil l ion lines and 3 mil l ion public 
phones by the year 2000, wi th at least 
one reliable public telephone and telex 
and one data terminal per village by 
1995. I twi l l also bui ld up infrastructure 
for a single national telematics net­
work, and digitize the network. 

Panicking the Timeservers 

But if Pitroda's brash, can-do spirit 
seemed to make him an easy target in 
the snake pit of Delhi's court polit ics, 
his success has panicked the timeserv­
ers. The fact that the 375 young engi­
neers Pitroda organized at C-DOT ac­
tually delivered the new switching sys­
tems technology they promised— 
wi th in the timetable and under cost— 
ought to make it clear that the game is 
up. 

And since Pitroda has just been qui­
etly appointed the prime minister's ad­
viser wi th ministerial rank, responsi­
ble for all the rest of the technology 
missions, the lessons of the telecom 
mission wi l l not end there. The myth 
in India that things must be as they are 
and always have been has been shat­
tered in a way that promises far-reach­
ing effects. 

Ramtanu Maitra, a nuclear engineer, 
is the editor-in-chief of the magazine 
Fusion Asia. 
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FUSION REPORT 

Compact Ignition Torus Put on 
Austerity Budget by Congress 
by David Cherry 

Magnetic fusion energy develop­
ment was all but strangled by Congress 
in January 1988, when conferees of the 
House and Senate appropriations 
committees agreed to authorize only 
$8 mil l ion to initiate construction of 
the Compact Ignit ion Tokamak (CIT). 

This bare-bones budget for fiscal 
year 1988 was authorized after the Sen­
ate had deleted all funds for the CIT, 
which is to be built at the Princeton 
Plasma Physics Laboratory. The Rea­
gan administration had asked for $19 
million for the CIT, but even this is only 
half the amount that wou ld be re­
quired to put this next-generation fu­
sion device on a minimally adequate 

schedule. 
The Compact Ignit ion Tokamak wil l 

take the essential next step—plasma 
igni t ion—required for the U.S. mag­
netic fusion program to move toward 
commercially viable fusion power pro­
duct ion. 

Existing tokamaks require a great 
deal of energy to produce a mere tric­
kle of fusion. Yet they are providing 
the knowledge necessary to bui ld a 
new generation of devices capable of 
ignition, self-sustained fusion burn ing 
without continuous external heating of 
the plasma. Al though valuable along 
the experimental road toward com­
mercial fusion, continuous external 

Fusion: How Close Are We? 
Despite major cutbacks over the last decade in funding, the U.S. fusion 

program has maintained steady progress in developing the science and 
technology for harnessing magnetic fusion energy. This has chiefly been 
carried out on experiments designed and initiated in the mid-1970s, such 
as the Princeton Tokamak Fusion Test Reactor (TFTR). 

Now both the Japanese and Western Europeans have larger experiments 
that wi l l significantly outdistance the performance of the TFTR. This is 
occurr ing at the same t ime that the TFTR is demonstrating that there are 
no major scientific or technical barriers to achieving energy-producing 
fusion plasmas. 

The fusion program has also been a technology driver for the nation. 
Even the recent fusion report of the Office of Technology Assessment (an 
office not known for its friendliness to advanced technologies), noted that 
the U.S. fusion program had produced most of the scientists and much of 
the technology that has gone into the Strategic Defense Initiative program. 
In fact, many spinoffs f rom fusion research are already laying the basis for 
entirely new physical processes to harness energy; for example, the gen­
eration of so-called antimatter, and new technologies, like the gamma-ray 
laser and tunable free electron lasers, which wil l revolutionize every as­
pect of scientific research. 

How much wi l l fusion energy cost? Major engineering studies carried 
out by the Lawrence Livermore National Laboratory in 1983 demonstrated 
that existing frontier technologies would lead to advanced fusion reactors 
that would operate at twice the efficiency of existing types of power plants, 
generating electricity at half the cost. 

—Charles B. Stevens 

heatingwil l not get the fusion program 
to its goal of generating more energy 
than it consumes. 

The Road Not Taken 
In 1983-1984, the Princeton Plasma 

Physics Laboratory proposed a large 
machine, the TFCX, to achieve ignit ion 
whi le incorporating many engineering 
features necessary for a commercial 
reactor. The machine was designed to 
use superconducting magnets and to 
produce 250 megawatts of thermal en­
ergy for 5 minutes at a t ime. 

Five minutes' "burn t ime" affords a 
convincing approximation of steady-
state fusion energy generation, since 
any plasma instabilities usually occur 
wi th in mill iseconds. TFCX wou ld not 
have been a working reactor, but would 
have brought the program close to that 
goal. The Reagan White House and its 
presidential science advisor, George 
Keyworth, balked at the $1.5 bi l l ion 
price-tag for taking this step toward 
achieving a virtually unl imited and 
cheap source of energy. 

A less expensive alternative to the 
TFCX was to bui ld a smaller machine 
wi th a very intense magnetic field to 
achieve igni t ion, wi thout otherwise 
approximating a work ing reactor. This 
was an approach championed by fu­
sion scientist Bruno Coppi of the 
Massachusetts Institute of Technolo­
gy-

The Compact Ignit ion Tokamak is 
Princeton's design for such a machine, 
although in a more conventional form 
than that advocated by Coppi . The CIT 
is projected to cost $350 mi l l ion, and a 
Soviet contr ibut ion is being sought in 
exchange for Soviet access to the ma­
chine. 

The CIT's magnets, which wil l 
achieve the enormous field strength of 
10 tesla, wi l l be made of resistive cop­
per, not superconductors. Hence it will 
run only for about 3 seconds before 
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PRELIMINARY DESIGN OF COMPACT IGNITION TOKAMAK 
The donut-shaped chamber for confining the plasma is seen in cross-
section (see arrow). The CIT needs an average $50 million per year to be 
completed by 1995. 

requir ing shutdown for cool ing the 
magnets. The CIT wil l be too small to 
allow for a "blanket" to absorb the 
neutron emission—a necessary step 
toward convert ing a reactor's thermal 
energy output to electricity. 

In fact, instead of scaling up f rom 
the radial dimensions of existing fu­
sion machines such as Princeton's To-
kamak Fusion Test Reactor or TFTR, the 
CIT scales down by about a th i rd . 

Since the team of scientists and en­
gineers assembled at the Princeton 
Plasma Physics Lab wil l exhaust the ex­
perimental possibilities of its existing 
devices by about 1990-1991, the team 
wi l l go out of existence unless a next-
generation device is bui l t quickly. 

At a total cost of $350 mi l l ion, the CIT 
must receive an average $50 mill ion per 
year to be built by the beginning of 
1995. But this t imetable is too slow. Sci­
entif ic and engineering teams for f ron­
tier projects—buil t up over years and 
carrying much of their know-how 
around wi th them in their heads—are 
not readily replaceable, and the team 
at Princeton is ready to bui ld CIT now. 

How the CIT Works 
The deuter ium-tr i t ium fusion reac­

t ion—around which such machines as 
the CIT and the TFCX are d e s i g n e d -
produces 80 percent of its energy in a 
spray of neutrons and 20 percent i n the 
form of alpha particles (helium-4 nu­
clei: two protons, two neutrons). Since 

FUSION REPORT 

neutrons have no charge, the spray c f 
neutrons does not respond to th 
magnetic field used to confine th 
plasma. The neutrons fly out in all d 
rections and their energy can be cap 

Continued on page 55 
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BIOLOGY AND MEDICINE 

AIDS Study Shows 13 Million 
Dead or Sick by 2005 

Dr. Allen Salzberg is director of med­
ical services at the Veterans Adminis­
tration Hospital in Miles City, Mont. 
His computer study on the AIDS epi­
demic in the United States, summa­
rized in the Dec. 18,1987 Journal of the 
American Medical Association, pre­
dicts an economic, social, and medical 
catastrophe unless the U.S. adopts 
mandatory testing and other tradition­
al public health measures for AIDS. 

Salzberg, who has a medical degree 
and a doctorate in plasma physics, was 
interviewed by Kathleen Klenetsky Jan. 
16. The interview does not express the 
view of the VA or any other govern­
ment agency. 

Question: What have you found so far in 
your study? 

Our numbers at the present t ime 
show approximately 64,000 cases at the 
end of 1987 and about 1.1 mil l ion car­
riers. By the end of 1991, we're esti­
mating f rom 410,000 to 490,000 cases, 
wi th 5 mi l l ion carriers. 

Question: Your initial projections showed 
that by 2005,25 million Americans would 
be sick or dead, and another 40 million 
would be infected. . . . 

The more recent model has made 
that look a litt le better, although it's 
still terrible. Ourestimates nowfor2005 
are between 7 and 13 mil l ion dead or 
sick, and another 18 to 35 mil l ion car­
riers. . . . The most fr ightening th ing 
we're f inding is that AIDS wi l l sneak 
into the heterosexual populat ion, 
slowly but very inexorably. AIDS has 
to move into the heterosexual popu­
lat ion, because there are only so many 
high-risk people. After they're all sat­
urated, who's going to be next? The 
virus isn't going to go away. 

The lower number in these figures 
assumes improved behavior in the 
populat ion, which wi l l slow the spread 
of the disease. 

Question: How has the Centers for Dis­
ease Control responded to your projec­
tions? 

They say that although the data are 
accurate enough at the present t ime, 
they don' t feel that these numbers [for 
later years] wi l l be found—which I 
think is absolutely meaningless. . . . 

Question: Your initial study estimated 
that the epidemic would cost the U.S. 
$8.2 trillion by 2005. 

Yes, that f igure (in 1987 constant 
dollars) included losses due to pre­
mature death. Because of the time-shift 
in the model projections, that figure 
won ' t occur unti l 2008. We estimate 
direct costs of $29 bi l l ion cumulatively 
by the end of 1991. By 1995, costs wil l 
have risen to $150 bi l l ion. And by 2005, 
to over $1 t r i l l ion. If you included the 
costs of premature deaths, you could 
just about tr iple those numbers. 

Question: Does your study assume that 
AIDS is transmitted only through IV drug 
use, sexual contact, and blood products? 

Yes. And although it might be trans­
mitted in other ways, the rate of trans­
mission would be far lower than the 
normal rates. There is some worry 
about transmission by insects. I'm not 
going to say there's a zero chance of 
that, because nobody can say that. . . . 

Question: Your projections are based on 
what would happen if the U.S. fails to 
adopt public health measures, including 
mandatory testing. How would it help if 
we did? 

The main problem is that we don' t 
really know what's going on in the 
country, because we don' t have the 
kind of testing program that wou ld al­
low us to know this. The disease can 
be stopped. The cost of a testing pro­
gram wou ld be, in the first yearly cycle, 
a little over $1 bi l l ion. The Army now 
has got false positives down to 1 in 

If we do not institute universal testing, 
there will be 7 to 13 Americans sick or 
dead of AIDS by the year 2005, and 18 
to 35 million Americans carrying the 
disease. The lower number presumes 
improved behavior that will slow the 
spread of the disease. 

100,000. And there's a new test coming 
out , the immunofluorescent antibody 
test, which wi l l get it down by another 
factor of 10 to 100. 

Another important reason for test­
ing is that the drugs coming out—AZT 
and much safer ones—might signifi­
cantly slow down the progression from 
infection to disease. If you knew you 
were infected, you could take advan­
tage of the drugs much more quickly. 
This wou ld also lower the rate of infec­
t ion , because the drugs decrease the 
number of viral particles shed. . . . 

Of course, if you just d id testing, 
you'd have to rely on how people's be­
havior changed. Some studies show 
that a lot of people wou ld change their 
behavior. . . . But there wil l be a mi­
nority who wi l l probably not change. 
Society wi l l have to deal w i th these 
people, as they are found to be acting 
in a manner contrary to human life, in 
an according manner. You wouldn ' t 
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allow a person to shoot a gun in a 
crowded schoolyard. . . . 

Question: Are there other reasons we 
should have universal mandatory test­
ing? 

One, you wou ld know what's going 
on . So if anything does change with 
the disease, you wou ld know. If things 
are getting better, you could relax 
things. If things are getting worse, 
you'd know what to do. If you did get 
a mutat ion, you 'd pick it up real fast. 
Second, you wou ld target education 
on the people who test positive. Also, 
you could then have contact tracing, 
and you'd also be able to inform 
spouses, if their partners tested posi­
tive. If someone wi th AIDS were be­
having irresponsibly, you would have 
the evidence that they already knew 
they were infected, and you could do 
something about it. 

Question: What do you say to those who 
claim that testing or contact tracing is a 
civil rights violation? 

So is death! In fact, the populations 
at risk whom [civil libertarians] say 
testing would discriminate against, are, 
unfortunately, now more black and 
Hispanic. If you don' t stop the spread 
of AIDS, these groups wil l be saturated 
by the mid-1990s. They'l l die. I can't 
see anything worse than that. 

. . .Also, you've got to realize we 
have tested in the past. This is not a 
new concept in the Uni ted States. We 
tested for syphilis at one t ime, and in 
the days before we had penici l l in, we 
darn wel l d id contact tracing. W e had 
no cure. You had to go after the car­
riers. And we did control the epidemic 
to a large extent that way. TB was an­
other th ing we worked on very hard. 
We had sanitoriums. . . . 

Question: Is there a danger that if the 
U.S. continues on its present course, 
people will suddenly realize in a few years 
how bad things have become, and react 
the way people did during the Black 
Death: murdering AIDS carriers, or ex­
iling them where they'll get no treat­
ment? 

I'm afraid of that. Either we act ra­
tionally now, or we're going to act ir­
rationally later. I don' t know about no 
medical treatment, but I can see things 

Continued on page 64 
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After dye particles have attached them­
selves to the virus envelope, red light is 
used to excite the dye to a higher energy 
state. The light-excited dye results in an 
altered envelope. Below, Dr. Frank So-
gandares-Bernal works on the system used 
to treat blood with a xenon light source. 

Using Electror lagnetic Waves 
To Kill the AIDS Virus 

Low-power laser light can dest oy 
viruses in the b lood—includ ing p JS 
sibly the AIDS vi rus—without harm ng 
the blood itself, according to phys ol-
ogist James L. Matthews of the Bay lor 
Research Foundation at Baylor Univ er 
sity Medical Center in Dallas. 

Matthews's group is work ing under 
a contract wi th the Strategic Defense 
Initiative Office to study poten ial 
medical applications of lasers, es >e 
daily lasers newly developed under he 
SDI program. The medical research ;rs 
are particularly interested in the pas 
sibilities of the free electron laser, >e-
cause it is tunable; most lasers are I m-
ited to a single frequency. 

The method used by the Baylor 
group is a form of photodynamic Xh er-
apy, already in use against tumors. Fi st, 
researchers f ind a nontoxic dye tha t is 
uniquely taken up by the target - - in 
this case, the envelope of the virus. A 
laser frequency that induces an ef­
fect—probably a photochemical ef­
fect—in the dyed target is then u;ed 
to irradiate the virus. The Baylor grc up 

successfully tested the technique on 
herpes, measles, and cytomegalovirus 
before tackling HIV, the AIDS virus. 

"We attained a 100 percent viral kill 
wi thout seeing any evidence of dam­
age to the normal blood elements," 
Matthews said. The outcome for HIV 
wi l l be known very soon, he added. 

Why Does It Work? 
In simple laser surgery, a thermal 

(heating) effect is achieved in the tar­
get by using sufficient power. Indeed, 
tumor tissue may be literally burned 
up wi thout damage to neighboring tis­
sue in some medical applications. But 
the nonthermal effects that occur at 
lower powers—as in photodynamic 
therapy—are not always clearly under­
stood. In order to pass the laser beam 
through a stream of b lood wi thout 
damaging its components, the Baylor 
group used a nonthermal power level 
of only 5 joules/cm2 and succeeded in 
kil l ing the viruses. They got the same 
result wi th noncoherent (nonlaser) xe­
non light of the same wavelength. 

Earlier studies of viruses wi th envel-
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opes suggest that the virus loses its 
ability to infect if its envelope is dis­
rupted, and Matthews's group be­
lieves they may be causing minor dis­
ruptions of the envelope by a photo­
chemical or physical mechanism yet to 
be ident i f ied. 

The Baylor project is only the most 
advanced of several efforts to deacti­
vate the AIDS virus using portions of 
the electromagnetic spectrum. 

The Promise of Radiowaves 
Pathologist John Grauerholz, an as­

sociate editor of 21st Century, ad­
dressed the general concept of using 
nonioniz ing electromagnetic radia­
t ion against the AIDS virus in a paper 
presented to the Engineering in Med­
icine and Biology Society in November 
1987. Grauerholz drew attention to So­
viet and German experimental results 
over the past 15 years indicating that 
low-intensity microwaves and other 
radiowaves can selectively control the 
expression of genetic material regulat­
ing cell processes. 

AIDS, Grauerholz noted, results 
f rom changes in genetic expression 
wi th in cells infected by Human Im­
munodeficiency Virus (HIV), and might 

therefore be control led by radiation of 
specific frequencies. 

Grauerholz stated that the experi­
mental results are well ahead of the 
science necessary to understand them, 
and therefore the scientific questions 
must also be tackled in order to guide 
research toward useful results. How 
can microwaves affect the processes 
of cells whose dimensions are thou­
sands of times smaller than the micro­
wave wavelength? How can radiation 
wi th an energy that is tremendously 
lower than that required to break 
chemical bonds—and even lower than 
the thermal energy attr ibuted to mol­
ecules in l iving organisms—affect cel­
lular processes?* 

The RNA Nucleus As Antenna 
In late January 1988, physicist Mar­

vin L. Luther of Ill inois State University 
(at Normal) proposed a highly specific 
use of microwaves against AIDS to the 
National Institutes of Health. 

Luther plans to pass HIV-infected 
b lood through an intense, solenoidal 
magnetic field where the f ield is 
changing most rapidly, forcing the 
electron-dense RNA nucleus of the vi­
rus to align its symmetry axis parallel 

to the direction of the blood f low. 
Whi le held in this posit ion by the mag­
netic f ie ld, the nuclei are to be irradi­
ated by polarized microwaves propa­
gating directly into the oncoming f low 
of b lood. 

The RNA nucleus wi l l funct ion as "a 
properly sized and orientated anten­
na, wh ich , if it absorbs sufficient en­
ergy at its natural resonating frequen­
cy, or some mult iple thereof, wi l l be 
so violently agitated as to alter its con­
format ion, most probably by displac­
ing one or more Ca2* [doubly ionized 
calcium] ions." 

Luther suggests circulating the pa­
tient's b lood outside of the body, in 
the manner of renal dialysis, in order 
to treat it. "If the damaged virus is re­
turned immediately to the patient it wil l 
stimulate an immune response to the 
protein coat and viral agents wi l l begin 
to be destroyed." Once the immuniz­
ing agents in the blood are ident i f ied, 
he says, they can be cultured as a vac­
cine for others. 

* An edited version of Grauerholz s paper was pub­
lished in the Executive Intelligence Review, Jan. 
22,1988. 
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'Vacuuming' the Ocean Floo 
by Christopher J. Crowley 

Miles below the ocean's surface, vast 
numbers of small, potato-shaped 
lumps of rock called manganese nod­
ules litter the f loor of the ocean. De­
veloping ways to mine these nodules 
for the valuable minerals they contain 
is a challenging job, but one promising 
method has already been put to the 
test: Tons of these manganese nod­
ules have already been raised from the 
dark, cold depths using a long pipel ine 
to "vacuum up" the nodules by f low­
ing air and seawater. 

Explorers first discovered the man­
ganese nodules only about 100 years 
ago. They are coal black or dark brown 
in color, and can be as small as the tip 
of your finger or as big as a soccer ball. 
They weigh about twice as much as a 
volume of water equal to their size. 

How are these remarkable nodules 
formed? They "g row" by collecting the 
remains of microscopic sea creatures 
that drift to the ocean f loor and decay. 
Through chemical reactions, the nod­
ules are assembled, bit by tiny bit, 
around other small rocks or pieces of 
fish bone. The largest nodules take 
mil l ions of years to grow. 

Changes in the populations of the 
sea creatures over these years cause 
the rate of the growth to vary. As a 
result, when you slice open a nodule, 
you can see that it is layered like an 
on ion , w i th thick and th in rings. 

The valuable metals contained in the 
nodules include manganese, cobalt, 
nickel , and copper. Manganese metal 
makes up the largest fraction of the 
weight—about one f i f th—which ex­
plains how the nodules got their name. 
Recent explorations of port ions of the 
ocean f loor, along wi th predictions by 
experts, suggest that many mil l ions of 
tons of these metals are waiting in these 
nodules at the bot tom of the Atlantic, 
Pacific, and Indian Oceans. 

All these metals have important uses. 
Manganese, for example, is added 
dur ing the manufacturing of steel to 
give the steel extra strength. Cobalt is 

RESOURCES 

SCHEMATIC OF COMMERCIAL 
AIRLIFT SYSTEM 

Air bubbled into the pipeline part 
of the way down induces a con­
stant upward flow of water at the 
dredge. The manganese nodules 
are swept up into the collection 
basket by this water-driven vac­
uum cleaner. 

ic methods, were begun as early as 1976 
by a mult inational consort ium of Ger­
man, Japanese, Canadian, and Ameri­
can scientists. The initial test, which 

Continued on page 58 

U.S. conventional mine production 

Source: Natiorjal Commission on Materials Policy Interim Report, April 1972. 

This forecast for the year 1990 sho ws the United States continuing to import 
the majority of its nickel, copper, cobalt, and manganese to meet the 
projected demand. In fact, imports of these metals have been growing 
since about 7955. 
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especially useful in making jet engine s 
and computer parts. Manganese, co­
balt, and nickel are known as strateg c 
metals, in fact, because of their critic il 
use in aircraft and defense. In 1979, tr e 
United States was import ing 98 per­
cent of its manganese, 90 percent of i :s 
cobalt, and 77 percent of its nick* I. 
Wi thou t mining the sea for resource 5, 
the reliance on imports wi l l cont ini e 
(see figure for projections for the ye ir 
1990). 

The incredible pressures at the oce in 
depths where manganese nodules a 'e 
found create special problems in mi v 
ingthe nodules. If you have ever div id 
to the bottom of a pool just 6 or 10 feet 
deep, you probably have felt the pre s-
sure on your eardrums. Three mil=s 
below the ocean surface, the presst re 
wou ld be equivalent to having seve al 
thousand people sit on your chest! T ie 
weight of all this water can even cru sh 
the hulls of the strongest submarine s. 

Since people cannot survive at the se 
depths wi thout special protect ion, t i e 
mining methods being looked at n-
volve various mechanical devices. :x-
periments to determine the feasibil ity 
of ocean min ing, by airlift and hydra j l -



A l though an elaborately refined set of rules exists to 
explain many phenomena observed at the atomic 
level, there is no satisfactory model of the atomic 

nucleus, the central core of the atom around which a pre­
cise number of negatively charged electrons is presumed 
to orbit . Any attempt to produce a coherent theory of or­
biting electrons, without knowledge of the structure around 
which these orbits are constructed, wou ld seem to be 
doomed to failure. Nonetheless, a highly elaborated alge­
braic theory of the atom, designed to account for a mass of 
data gathered from spectral analysis and other operations, 
does exist in the form of the quantum mechanical model . 
Most of this theory presumes no more about the atomic 

nucleus than that it contains a certain number of positively 
charged particles agglomerated in a central mass. 

It wou ld seem past t ime to arrive at a more developed 
theory of the atomic nucleus, and f rom there to rework the 
cumbersome and very problematical portrait of the atom 
that the quantum mechanical model has bequeathed us. 
University of Chicago physicist Dr. Robert J. Moon has pro­
posed a geometrical model of the nucleus to do just that. ' 

Moon has produced a synthetic geometric construction 
of the periodic table of the elements in such a way as to 
account geometrically, in a first approximation, for the ex­
istence of the 92 naturally occurr ing elements and many of 
their physical properties. I have added to Moon's hypoth-
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esis a construction that provides a nonmagical cause for the 
Magic Number theory (the theory that attempts to account 
for changes in the nuclear properties of the elements), and 
I have reexamined in a new light some of the original data 
used to establish the periodicity of the elements. It is hoped 
that a further work ing out of this approach wi l l offer a causal 
explanation for the electron shells and orbitals and so pro­
vide a more solid grounding, as it were, for a new quantum 
mechanics. 

Professor Moon's Hypothesis 
The existing dogma of nuclear physics requires us to be­

lieve that protons, being all of positive charge, wi l l repel 
each other up to a certain very close distance correspond­
ing to the approximate size of the nucleus. At that point, 
the theory goes, a binding force takes hold, and forces the 
litt le particles to stick together, unti l they get too close, at 
which point they repel again. Thus is the holding together 
of the protons in the nucleus accounted for. 

Disdaining such arbitrary notions of " forces," and pre­
ferr ing to view the cause of such phenomena as resulting 
f rom a certain characteristic of physical space-time, Moon 
and the author demanded a different view. Considerations 
of "least act ion" suggested to M o o n a symmetric arrange­
ment of the charges on a sphere, whi le the number of such 
charges (protons), and the existence of shells and orbitals 
beyond the nucleus (electrons) suggested a nested ar­
rangement of such spheres. Our belief that the universe 
must be organized according to one set of laws, applying 
as wel l to the very large and the very small, suggested that 
the harmonic proport ions which the astronomer Johannes 
Kepler found in the order ing of the solar system wou ld also 
be evident in the microcosmic realm, so we looked for this 
also in the arrangement of the nucleus. 

We were led immediately to the five regular or Platonic 
sol ids—the tetrahedron, cube, octahedron, icosahedron, 
and dodecahedron (Figure 1). Moon developed a nested 
model , using the Platonic solids to define the atomic nucle­
us in much the same way that Kepler determined the orbits 
of the planets of the solar system. In Moon's "Keplerian 
a tom," the 92 protons of the naturally occurr ing elements 
are determined by the vertices of two identical pairs of 
nested solids. Before elaborating the construct ion of this 
model , let us review the properties of the Platonic solids. 

The five Platonic solids define a type of l imit of what can 
be perfectly constructed in three-dimensional space. These 
solids are the only ones that can be formed with faces that 
are equal, regular plane figures (the equilateral tr iangle, 
square, and pentagon) and equal solid angles. A derivative 
set of solids, the semiregular or Archimedean solids, can 
be formed using two or three regular plane figures for faces 
in each f igure. Both species of solids can be circumscribed 
by a sphere, the circumsphere, such that all the vertices of 
the f igure are just touched by the sphere. The Platonic 
solids are unique in that each has just one sphere, the 
insphere, that wi l l sit inside, just tangent to the interior of 
each one of the faces (Figure 2). The Archimedean solids 
must have either two or three distinct inspheres. 

A th i rd species of sphere, the midsphere, is formed by a 
radius connect ing the center of the solid wi th the midpoint 

ed§ e of each of its 
and Archimed 
sphere pokes 
ure. Two of the 
and the icosi 
midspheresof 

The surfaces 
solids represent 
according to a I 

s, and is associated wi th both the Platonic 
eari solids (Figure 3). The surface of the mid-
b(J>th inside and outside the faces of the fig-

Archimedean solids, the cuboctahedron 
dcldecahedron, actually are formed by the 

t l e Platonic solids. 
)f the Platonic solids and related regular 
unique divisions of the surface of a sphere 

ejast-action principle.2 

How the Model Works 
In Moon's "Kdplerian atom," the 92 protons of the natu­

rally occurr ing ( lements are determined by two identical 
sets of nested solids each containing 46 vertices. Moon's 
proposed arrangement is as fol lows: 

Two pairs of n gular Platonic solids, the cube-octahedron 
pair and the icos ahedron-dodecahedron pair, may be called 
duals: one wi 
centrally on the 
inside a sphere 
metrically divid 

quence—cube, 
ron—such that 

it inside the other such that its vertices fit 
faces of the other, each f i t t ing perfectly 

whose surface is thus perfectly and sym-
d by the vertices (Figure 4). The tetrahe­

dron is dual untb itself and therefore plays a different role. 
The four dua solids may be arranged in a nested se-

octahedron, icosahedron, dodecahed-
he sum of the vertices is 46 (Figure 5): 

Cube 
Octaheti 3 ron 
Icosahejdron 
Dodecahedron 
Total 

hedron do not 

= 8 
= 6 
= 12 
= 20 

46 

The nesting c f the cube-octahedron and icosahedron-
dodecahedron i ; clear f rom a study of the duality relation­
ship. However, o fit the first pair of duals into the next pair 
appears at first to be a prob lem: The 6 vertices of theocta-

it obviously into the 20 faces of the icosa­
hedron, nor co j ld the four fo ld axial symmetry of the for­
mer be simply i lserted into the f ivefold axial symmetry of 
the latter. Yet, he octahedron may still be placed wi th in 
the icosahedron in a manner that is f i t t ing and beautiful. 
Six vertices of 1 he octahedron may be placed near to six 
vertices of the i< osahedron, such that the distance f rom the 
nearby vertex o : the icosahedron to the edge opposite it is 
divided in the divine proport ion [<p = (V5 + 1)/ 2 = 
approximately1 .618] (Figure 6).3 

The axis of th » cube-octahedron pair is thus skew to the 
axis of the icos; hedron-dodecahedron dual, and a special 
relationship exi its at this point of singularity in the model. 

Examining t h ' ! edges of the figures so nested, and desig­
nating the leng h of the smallest inner f igure, the cube, as 
unity (1), we f in i: 

Edge of cube 1.00 
Edge of octahedron 2.12 
Edge of icosahedron 1.89 
Edge ol dodecahedron 1.618 

Then taking 
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