


We stand up for you 
and America. 

Join the Fusion Energy Foundation 
Fourteen thousand Americans last year invested from 

$75 to $1,000 each in the future of America's scientific 
and industrial leadership by joining the Fusion Energy 
Foundation, the nation's largest scientific membership 
organization. 

With this kind of clout, we waged a vigorous educa
tional campaign nationwide and on Capitol Hill, culmi
nating in what Congressman Mike McCormack called 
"the most important energy project undertaken any
where by anyone"—the Magnetic Fusion Energy Engi
neering Act of 1980. As the first national organization to 
support an Apollo-style fusion program for America, 
we and our 14,000 members are proud to take credit for 
creating the environment in which Congress and the 
president have mandated fusion as the energy source of 
America's future. 

Now we're aiming for 50,000 new members who 
believe in progress and growth. Our goals for 1981 are 
just as important as 1980's fusion legislation: 
(1) Eliminate the obstruction of progress by the Envi
ronmental Protection Agency. 
(2) Launch an unprecedented program of scientific ed
ucation for our children. 
(3) Assure the funds to develop fusion power in the 
manner mandated by the 1980 fusion act. 

With your active support, we can make 1981 the year 
that environmentalists cease determining U.S. policy. 
We can eliminate the artificial impediments to nuclear 
energy and put an end to the Malthusian politics of 
austerity and scarcity. 

Join the Fusion Energy Foundation now. We work for 
you all year long. 

Fill out the membership card opposite this page. 



WHAT WILL WE HAVE TO IMPORT NEXT, COLLEGE GRADUATES? 

Ever since World War I, most of the rest of the world 
has come to the United States for the latest technology 
and for the newest in business management. 

Now we're in real danger that the pendulum 
is swinging the other way. Our technological lead is 
being cut. We're importing know-how in many fields 
instead of exporting it. 

Unfortunately this situation will get progressively 
worse. Unless we all make absolutely sure that our 
colleges and universities continue to be first-class. 

For our colleges and universities supply most of 
the basic research upon which technological progress 
is built. Not to mention the trained minds that are 

best able to direct its uses. 
But America's colleges are being hurt by tnflation. 

Rising costs are eating away at their operations to a 
dangerous degree. 

So, please make sure that your company is giving 
as much as it can, as much as it should, to the colleges 
of its choice. This year.Today. 

If we keep the intellectual "balance of trade" in our 
favor, the industrial balance is bound to follow. 

Send for our free booklet, "How to Develop an 
Effective Program of Corporate Support for Higher 
Education" Write CFAE, 680 Fifth Ave., New York, 
N.Y 10019. 

HELP PRESERVE AMERICAN KNOW-HOW. 
BlUtlO THE COUKE OF YOUR CHOICE. 



Who will supervise the national effort 
to build a Fusion Engineering Device? 
Ebasco's Leonard Reichle discusses in
dustry's crucial role. Shown here is 
the site of Princeton Plasma Physics 
Laboratory's Tokamak Fusion Test Re
actor, scheduled to be in operation 
by 1982. Ebasco is the subcontractor 
for the TFTR engineering, design, and 
installation. See page 22. 

Sandla Laboratories 

Fusion's Charles B. Stevens recently 
toured the national fusion laborato
ries. In Part II of his report to readers, 
he describes the PBFA-I accelerator at 
Sandia Laboratories. Here is an over
head view of the PBFA-I showing the 
36 transmission lines converging on a 
diode area. See page 12. 

Features 
• 

22 How Industry Can Lead 
The Fusion Engineering Effort 
Leonard F.C. Reichle 

The Magnetic Fusion Energy Engineering Act of 1980 commits the 
nation to establishing a new Center for Fusion Engineering (CFE) to 
bui ld an engineering device by 1990. Here are concrete 
recommendations for managing and operating a CFE. 
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William Engdahl 

The latest geological evidence indicates that only 2 percent of the 
nation's potential oil and gas product ion regions are being exploited 
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using a new advance in electromagnetic mapping. 
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The FEF agenda for 1981 includes full funding for the U.S. space program 

and the fusion effort. Here, a view of Saturn and PPPL's Dr. Melvin 

Gottlieb. 

From the Editor's Desk 
The awesome views of Saturn transmitted by Voyager I (see page 45) are 

a happy reminder of what man has accomplished—and the challenge that 

lies ahead. As we lay out in this issue's editorial and a new column for FEF 

members, 1981 must be a year in which we restore the educational 

excellence of the NASA years, remove the environmentalist restrictions 

choking industry and energy development, and ensure that the fusion law 

is fully implemented. 

I'm proud to report that our new weapon in the fight to put science back 

into American schools—The Young Scientist magazine—has received an 

initial enthusiastic response. We'd like to hear f rom more of you and your 

chi ldren. 

And on the fusion front, just how far the United States has come is the 

theme of a special event Feb. 6, "Fusion: 50 Years of Progress," to honor 

Dr. Melv in Gott l ieb upon his retirement as director of the Princeton Plasma 

Physics Laboratory. For details, see page 11. 

Marjor ie Mazel Hecht 
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Restore the American System 
The most important result of the Nov. 4 presidential election is that the 

American populat ion has given President-elect Reagan a decisive mandate to 
take whatever steps are necessary to restore America's battered economy and 
wor ld standing to a position of prosperity and leadership. 

Some of the important policy areas and specific recommendations for action 
to achieve this objective are out l ined in this month's Viewpoint co lumn. 
Underlying the required policies in science, economics, education, and military 
and civilian R&D is the larger issue of restoring the American System. By that 
we mean the body of theoretical and practical knowledge that founding 
fathers Franklin, Washington, and Hamilton made the basis of the American 
Consti tut ion. This then'was elaborated by American System economists Mat
thew and Henry Carey in the 19th century as the basis for the vast industrial
ization policy of the Lincoln administration that made America the world's 
leading industrial nation. 

Now is the t ime to restore the American System—the system of promot ing 
maximum individual f reedom to create and employ scientific advances as the 
driving force of economic and cultural progress. Now is also the t ime to get 
straight the proper role of the government. Its proper constitutional role is to 
pursue the monetary and credit policies, along with direct investments in 
strategic scientific research and large-scale infrastructure, to provide the 
opt imal climate for individual creativity and initiative. 

The FEF Role 
The Fusion Energy Foundation wil l funct ion in this critical period ahead as 

the largest, most aggressive spokesman in the nation for scientific and tech
nological progress. If you want to get these things done, we are your voice 
and " c l o u t " : 
• Get rid of zero-growth environmentalist restrictions on science and industry 
and replace them with proper tax and credit incentives for research and 
productive investment. 
• Unleash the nation's full nuclear fission capabilities for domestic use and 
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profi table export, including the breeder reactor, fuel reprocessing, and waste 
storage, and fully implement the McCormack fusion bi l l . 
• Implement a North American water plan to provide all the nation's water 
needs in agriculture, industry, transportation, and municipal use for the 
coming decades. 
• Provide upgraded resources for all areas of basic research, f rom space 
science and accelerator physics to biology and agriculture, and at the same 
time rebui ld the scientific excellence of our educational system at all levels. 

Wi th in the FEF itself, we intend to cont inue our own groundbreaking 
research in the mathematical economics of the American System: the 
LaRouche-Riemann economic model. Likewise, we wil l cont inue to bring you 
the most advanced coverage of the frontiers of science and technology 
available anywhere. 

We have a wonder fu l opportuni ty now to make America the shining 
example to the wor ld again. Now is the t ime to restore the American System— 
for good. 

Mike McCormack's Future 
The defeat of Rep. M ike McCormack is one of the few unfortunate aspects 

of the Nov. 4 elect ion; however, we are sure he wil l cont inue to play a major 
role in determining future U.S. science and energy policy. 
. There are few, if any, members of Congress who have McCormack's grasp 

of the broadest issues of economics, politics, and science plus his technical 
expertise. Dur ing the darkest days of the Carter administration, McCormack 
represented the epi tome of responsible citizenry as he assumed a leadership 
role abandoned by most other moderates. In specific areas of science and 
technoJogy, we have Congressman McCormack to thank for support of 
advanced accelerator research, valuable work on the nuclear safety and waste 
storage bills, and, of course, the endur ing achievement of the historic Mc
Cormack fusion bi l l . 

As we enter the critical transitional period ahead, we hope that McCormack 
wil l assume a position equal to his capabilities. That includes not only the 
areas of government policy noted here, but also a leadership role in rebui lding 
the Democratic Party around a sound program of industrial growth and 
scientific progress. 

The 
ABCs 

of 
Fusion 

When your friends ask 
you about the future, 
tell 'em about fusion. 
The ABCs of Fusion, a color slide 
show, has been produced by the 
Fusion Energy Foundat ion to explain 
how the Magnetic Fusion Energy 
Engineering Act of 1980 will get 
America ready for the future. The 
ABCs of Fusion comes with more 
than 50 slides and an audio cassette 
and script. 

This new slide show includes details of 
• how fusion works 
• the next steps 
• the impact of fusion on industry 
• the NASA parallel 
• fusion's spinoff technologies 
• the history of the U.S. fusion program 

ORDER 
The ABCs of Fusion 

TODAY! 
Prepare your friends for the future. $50 

per slide show for FEF members. $60 per 

slide show for nonmembers. 

Name 
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The 
Lightninj 
Rod 

My Dear Mr. President-elect: 
Congratulations! I know you're 

pretty busy these days, because all the 
newspapers are ful l of long lists of 
names of all the people who are giv
ing you advice. Most of them seem to 
have a lot of experience giving advice 
to presidents, too. Now unfor tu
nately, I wasn't able to do much for 
Mr. Nixon or Mr. Ford (come to think 
of it, the same could be said about 
some of these fellows), and of course 
I was never a president myself. But I 
have seen a lot of presidents come 
and go, and I do know a thing or two 
about the business; in fact, you might 

say I helped to write the job descrip
t ion back in 1789. 

So I thought I'd weigh in with some 
advice of my own , because if there's 
one thing that all the newspaper fe l 
lows seem to agree o n , it's that you 
are just wonderfu l when it comes to 
taking advice. (By the way, I wouldn ' t 
worry too much about keeping up 
that reputation if I were you. As soon 
as some of the fellows on those long, 
long lists f ind out that they have not 
gotten exactly the job in your outf i t 
they had in mind, you are going to 
f ind your advice-taking capability has 
suffered quite a bit in the eyes of 
their favorite newspaper reporters.) 

Anyway, since you are probably 
getting a lot of advice as to what you 
should worry about as president, I 
thought I wou ld start off by giving 
you some good news about things 
you don' t have to worry about. 

Don't worry about the snail darter. 
The little fellow's going to be all 

right. In fact, they just found a whole 
lot more of him about 60 miles away 
from that big dam site that his friends 
wanted to shut down because they 
were terr i f ied that tiny litt le fish 

couldn' t survive anyplace else but 
where the people of the United States 
wanted to put that dam. Mr . Presi
dent-elect, I think this is a particularly 
important th ing for you not to worry 
about, because your predecessor 
spent a lot of t ime worry ing about 
such things, and people got pretty 
upset with him about it after a while. 

Don' t worry about conservation in 
the prison system. 

You may not know this, but the 
Department of Energy you are about 
to inheri t has a program for teaching 
energy conservation to the inmates in 
U.S. correctional institutions. Given 
the demonstrated lack of altruistic 
spirit among this particular sector of 
the populat ion, dividends would 
seem to be negligible. You should 
spend practically no t ime on this one. 
About one phone call should do it. 

Don' t worry about "nuclear non-
proliferation." 

By the end of his administration, 
even your predecessor had turned 
this over to his daughter Amy. Don't 
classify basic scientific knowledge be
cause some whiz kid claims he can 
bui ld an A-bomb in his basement. 

INVESTIGATIVE LEADS •onnvesSgative 
purposes only 

Carter Administration Obstructs 
Local Law Enforcement 

It Takes Intelligence 
to Fight Drugs 

At a time when drug trafficking is at an all time high, our na
tion's drug enforcement and intelligence capacities have been 
crippled. Without this intelligence the nation is left without its 
first line of defense against this drug war. 

Investigative Leads provides law enforcement, intelligence 
agencies, and other drug fighters around the world with a de
pendable flow of crucial evaluative intelligence on drug traf
ficking, terrorism, and related criminal activities. 

Investigative Leads is playing a prominent role in shaping the 
campaign against Dope Inc., and documenting that the same 
networks are leading the effort to destroy American law 
enforcement. 

SUBSCRIBE NOW! 
Receive Investigative Leads' 12 page newsletter twice monthly for$50 
per year. Make check or money order payable to Investigative Leads, 
304 W. 58th St., 5th floor, New York, New York, 10019. For more 
information call 212-247-5190 

r Contributions to the 
Fusion Energy 
Foundation 
are tax deductible. 

6 FUSION February 1981 



Help us bui ld more nuclear plants; 
let's get the breeder reactor program 
going again; take President Eisen
hower's Atoms-for-Peace approach 
out of the history books, dust it off, 
and let's put peaceful nuclear energy 
to work to raise living standards 
throughout the whole wor ld . 

Mr . President-elect, there is one 
thing I know you can't help worrying 
a"bout, and that is the state of our 
economy. I remember we had quite 
a problem wi th that when President 
Washington was taking over, but for
tunately, we got some pretty good 
advice f rom a young fel low by the 
name of Alexander Hamil ton. You 
might take a look at how he reorga
nized the continental debt and got 
our farms and industry going again; 
it's all in his Report on the Public 
Credit and Report on Manufactures. 
It's a shame Mr. Hamil ton isn't avail
able to be your treasury secretary, as 
I'm sure he would do a superb job, 
but I wou ld recommend highly any
one who understands the principles 
he laid down. 

As for myself, I've said just about all 
I canright now; anyway, I'm not as 
young as I used to be and commut ing 
to Washington f rom Philadelphia 
would overtax my powers. But I 
thought you might put my name on 
one of those advisory lists, down near 
the bot tom someplace, and after 
everybody else had their say on an 
issue, if you still weren' t entirely sure 
what you wanted to do, you could 
look down at my name on that list 
and see if any idea came to mind. I 
remain, wi th the greatest respect, Mr . 
President-elect, 

Yr. obt. svt., 

No Defense 
for Monetarists 

To the Editor: 
An advocate of the use of nuclear 

energy, I recently subscribed to Fu
sion. As a teacher of economics, I was 
appalled at David Goldman's article, 
"Why Monetarism Destroys High 
Technology" [Fusion, Sept. 1980, p. 15]. 

Either (a) the article is a hoax, (b) a 
long series of typographical errors, or 
(c) Mr. Goldman is totally ignorant of 
monetarism, M i l t on Friedman, or 
economics in general. . . . 

Please get a competent rebuttal of 
M r . Goldman's article into pr int so 
that those readers who don't know 
anything of economics recognize that 
Goldman doesn't either. 

Donald H. Buck, Ph. D. 
Department of Economics 
San Joaquin Delta College 

Stockton, Calif. 

To the Editor: 
David Goldman, in his denuncia

t ion of M i l ton Friedman's monetary 
policies and their application in Chile, 
uses a quote by Wil l iam F. Buckley, 
thus implying that Mr. Buckley wou ld 
agree with Goldman's thesis. How
ever, the fo l lowing passage from Mr. 
Buckley's syndicated column ind i 
cates otherwise: " W h e n the military 
coup overthrew Allende in Septem
ber, 1973, inflation was running just 
under 1,000 percent. Now it is running 
at 28 percent. That's progress. It 
wou ld be equivalent, in America, of 
reducing our inflation of 10 percent 
to inflation of 0.28 percent, which is 
where it would be if we took the 
advice of M i l ton Fr iedman." 

John Wittman 
North Bergen, New Jersey 

The Editor Replies 
We would gladly print a competent 

defense of M i l ton Friedman's eco
nomic theories, but we have yet to 
see one. 

The cornerstone of Friedman's eco
nomics is his proposal to keep money 
supply growth wi th in a specified 
band, a tactic that is supposed to 
minimize inflation and promote cap
ital format ion. The experience of the 
U.S. economy since Oct. 6, 1979, 
when the Federal Reserve adopted 
Friedmanite principles in setting 
monetary policy, shows that it needn't 
do either. The Fed's austere credit 
and monetary policies have cr ippled 
industrial output and damaged the 
long-term bond market and capital 
investment, whi le doing nothing to 
alleviate double-digi t inf lat ion. 

This failure should not have come 
as any surprise. Friedmanite econom
ics proceeds f rom the incorrect as
sumption that monetary categories 
are al l-determining in an economy, 
whereas it is real economic inputs l ike 
the level of capital investment and 
l iving standards that in fact determine 
growth rates and inf lat ion. The cor-
relary flaw of monetarism is that it 



does not distinguish between the cre
ation of credit for product ive or non
productive purposes—for example, 
the construction of nuclear power 
plants or of gambling casinos. One 
has a deflationary impact; the other 
is decidedly inflationary. 

What then of the often cited suc
cess stories of Friedman's economic 
policies? The quotat ion f rom Wil l iam 
Buckley«supplied by Mr. Wit tman in
dicates that the real content of Fried
man's anti inflationary policies is aus
terity—levels of austerity that can only 
be enforced under a military dictator
ship like that which exists in Chile. In 
Goldman's original article, far f rom 
implying that he and Buckley were in 
agreement on Friedman's economics, 
Goldman commented ironically that 
Buckley "was r ight " in frankly point
ing out that Friedman's economic 
policies cannot work in a democracy: 
"Friedman's theories suffer f rom the 
inherent disqualification that they 
cannot get sufficient exercise in dem
ocratic s i t ua t i ons . . . . " 

Moreover, Mr . Buckley has not told 
the whole story of the "economic 
miracle" worked by Mi l ton Friedman 
in Chile. First, he is simply lying about 
Chile's inflation rate. According to 
official government statistics, Chilean 
inflation was running at a 350 percent 
annual rate on the eve of Allende's 
ouster. One of the first acts of the 
Pinochet military junta was to lift price 
controls, and wi th in two months 
Chile's inflation rate had more than 
doubled. Inflation cont inued at this 
rate for two more years. It subse
quently subsided to the 28 percent 
rate cited by Buckley, but the Chilean 
economy collapsed along wi th it. 

Second, the austerity policies 
drafted by Friedman for the Chilean 
junta precipitated a bloodlett ing of 
Chile's industrialists—ostensibly the 
beneficiaries of the policies, as well as 
of the general populat ion. For exam
ple, of the 2,000 textile firms that were 
operating in 1974, 400 were out of 
business as of mid-1978; and 1980 is 
already a record year for bankruptcies 
in the Chilean economy. 

Industrial product ion has never re
gained the levels achieved under the 
Allende government. Chile's foreign 
debt, on the other hand, has tr ipled 
since 1974, giving Chile the second 
highest per capita debt in the wor ld 

after Israel, another economy that re
tained M i l ton Friedman as advisor. 

Finally, let me quote what former 
British Prime Minister Edward Heath 
had to say about Friedman in a BBC 
radio debate on Nov. 8. Heath blamed 
Friedman's economic policies, as im
plemented by Britain's current Prime 
Minister Margaret Thatcher, for " the 
catastrophic th ings" happening in the 
British economy—17 percent interest 
rates, a doubl ing of inf lat ion, and 2 
mi l l ion unemployed. According to 
the Financial Times, Heath also ac
cused Friedman of "wishing to abolish 
America's industrial base in the same 
way that was happening in the UK." 

Lydia Schulman 
Energy News Editor 

Back to the Dark Ages 

To the Editor: 
If you have read the book Entropy, 

by Jeremy Rifkin with Ted Howard, 
you share my concern about taking 
the 1 bi l l ion people that wi l l be left 
back into the 14th century. 

Forget the book report. You need 
to devote an issue to the scientific 
aspects of entropy! 

J. Stuart Franklin 
Hendersonvi l le, N.C. 

The Editor Replies 
We plan to ! 

A Real Alternative 

To the Editor: 
I looked over your publ ication Fu

sion pretty carefully, and I must say 
that I am impressed. During the sixties 
and seventies my generation began to 
talk about "alternative th ink ing , " and, 
since there was a lot wrong wi th the 
wor ld , I watched to see what kind of 
"a l ternat ive" ideas would turn up. I 
was astonished to see the best minds 
of my generation lose themselves in 
astrology, talking plants, the Bermuda 
triangle, leftist social philosophy, EST, 
gurus, etc. ad nauseum. 

It is refreshing to see, at last, a real 
alternative. 

Keith B. Fowler 
Seabrook, Texas 

Ruckelshaus's Political 
Decision 

To the Editor: 
I just want to express my admiration 

and appreciation to Dr. Pollak! His 
articles in the latest issue of Fusion 
[Nov. 1980] were tremendous! I was 
especially interested in "The Great 
Pesticide Hoax," which was extremely 
well wr i t ten. I hope he wil l be wri t ing 
similar articles about other vital issues 
that have been the subject of distor
t ion by the "neo-Luddi tes" and pseu-
doenvironmentalists in this country 
and abroad. . . . 

In the first paragraph, you indicated 
that Ruckelshaus to ld a fr iend in 1972, 
"There is no scientific basis for ban
ning this chemical—this is a political 
decision." I wou ldn ' t be too surprised 
if he actually did say that to a fr iend, 
however it sounds enough like a 
statement he made in a letter to Alan 
Grant [of the American Farm Bureau] 
in 1979 to make me wonder if that 
was actually the source of the quote 
you attr ibuted to h im. 

In a letter to the American Farm 
Bureau where he refuses to support 
a Dispute Resolution Conference to 
examine the issues surrounding the 
use of the pesticide 2,4,5-T, Ruckels
haus (ex-EPA head and then Senior 
Vice President of the Weyerhauser 
Company), stated: 

" I n the first place, the basic as
sumption of the [Dispute Resolution 
Conference background] paper is that 
the question of cont inued use of 
2,4,5-T is a scientific one. Decisions by 
the government involving the use of 
toxic substances are polit ical. . . . The 
ult imate judgment remains polit ical. 
. . . The power to make this judgment 
has been delegated to the Adminis
trator of EPA. If your Dispute Reso
lut ion Conference does not explicitly 
recognize this delegation, properly 
characterize the nature of the deci
sion as pol i t ical, and restrict the sci
entif ic inquiry to areas proper for sci
ence's role, it wi l l resolve 
no th ing . . . . " 

Dr. J. Gordon Edwards 
Professor of Entomology 
San Jose State University 

San Jose, Calif. 
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Viewpoint 
The economic and foreign policies 

of the Carter administration have 
been repudiated by the landslide vic
tory of President-elect Ronald Rea
gan. To understand President-elect 
Reagan's victory most effectively, we 
must stand for a moment above the 
formal lines of division between the 
two major parties. We of the tradi
tional currents wi th in the Democratic 
Party, together wi th the traditional 
currents of the Republican Party, rep
resent in total the strongest single 
polit ical force in the United States. 

We, the tradit ional, or Whig , Dem
ocrats, are based on a harmony of 
interests among farmers, labor, sci
entists, and related professionals, and 
ent repreneur ia l^ minded business 
forces. That harmony of interests is 
also based on the consciously and 
implicit ly tradit ional forces of the 
so-called minorit ies, those currents 
struggling for full assimilation of mi 
nority groups into the realization of 
their potential for contr ibut ing to our 
nation's life and pol icy-making. 

If the Whig, or tradit ional, Repub
licans wil l understand us clearly on 
this issue of harmony of interests, a 
bipartisan cooperation on policy and 
legislation can be developed rapidly 
between the Whig currents of the two 
parties. And once such a bipartisan 
fdrce is established, every other poli t
ical current of either party must 
reckon wi th it. 

The implicit promise of the Reagan 
landslide and the defeat of the 
McGoverni te liberals includes a com
mitment to the fo l lowing items of 
immediate action: 

• The slide into a new depression 
must be stopped. In particular, the 
"Volcker measures" must be repu
diated and repealed. 
• We require a selective credit policy 
that provides ample credit at reason
able borrowing costs for product ion 
and commerce. Let credit be other
wise relatively restricted, except for 
short-term consumer credit and first 
mortgages on new construction, and 
let borrowing costs rise on inf lat ion
ary categories of investments. 

• We require immediate tax reforms. 
There must be selective tax relief in 

The Reagan Landslide: 

A Mandate for 
Economic Growth 

by Lyndon H. LaRouche, Jr. 

rates of tax credits for depreciat ion, 
amort izat ion, and deplet ion of invest
ments in capital goods of agriculture, 
industry, and commerce. There must 
be investment tax credits, in addit ion 
to increases in these categories of 
depreciat ion, amort izat ion, and de
plet ion allowances. 

Tax credits to owners of paid- in
equity and savings deposits used for 
productive-investment loans must be 
introduced to give tax incentives to 
savers for investment in industrial and 
agricultural capital. What should be 
taxed are investments that are non
productive, such as real estate spec
ulation or gambling casinos. 

This path of tax incentives wi l l force 
income from real estate and other 
sources into investment and savings 
in industry, agriculture, and techno
logical improvements of administra
t ion and commerce. This wi l l channel 
private capital and savings into put
t ing the unemployed back to work 
productively. . 

• We must solve the energy crisis. We 
must give tax incentives, in the form 
of depletion-al lowance increases for 
development of petroleum and nat
ural gas resources. We must clear 
away the tangle of harassing legisla
t ion and related court decisions f rom 
rapid development of high-technol
ogy fossil-fuel and nuclear energy 
product ion. We must junk the use of 

the wasteful synfuel technology cop
ied directly f rom the Nazi Auschwitz 
concent ra t ion, camp, and use the 
high-temperature gas-cooled reactor 
to convert coal into methane and 
water into hydrogen. 

We should immediately accept the 
proposal of Mexico's President Lopez 
Portillo for increased petroleum pro
duct ion and offer in exchange our 
capital goods. That by itself wi l l put 
many of our citizens back to work 
whi le helping to overcome energy 
problems. 

100% Parity 
• We must restore 100 percent parity 
for agriculture. We must establish tar
iff agreements establishing a wor ld 
parity price for agricultural products, 
thus promot ing the high-technology 
investment in agriculture wor ldwide 
needed to maintain an adequate food 
supply and to control food prices 
through the benefits of rising produc
tivity of technologically progressive 
agriculture in all categories. 

• By reorganizing international mon
etary arrangements to promote the 
expansion of wor ld trade, we must 
enable the State Department, Agr i 
culture Department, and Export-
Import Bank to generate exports of 
U.S. agricultural products—especially 
grains, beef, and dairy products. 
• The United States must support and 
cooperate wi th the European Mone 
tary System. Such cooperation is in 
dispensable to stop wor ld inflation 
and to reorganize international debt 
and credit for promot ion of substan
tial increases in total volumes of wor ld 
trade. 

Those are minimal measures re
quired to turn away f rom the present 
slide toward a depression, and into 
the direct ion of rapid economic re
covery and ful l employment. 

Lyndon H. LaRouche, Jr., a found
ing member of the Fusion Energy 
Foundation, was a 1980 Democratic 
presidential candidate. He is the 
chairman of the advisory committee 
of the National Democratic Policy 
Committee, and this viewpoint is 
adapted from a statement issued by 
the NDPC Nov. 5. 
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McClure: Goodbye to zero growth 
and Friedmanism. 

France has 20 nuclear plants operating 
with another 27 under construction. 
Here, the Tricastin plant. 

News Briefs 

McCLURE: ZERO-GROWTH, FRIEDMAN ARE OUT 
Senator James McClure (R-ldaho) stated Nov. 14 that Ronald Reagan's 

landslide electoral victory signifies " the end of zero-growth economics." 
Noting that it is very important that President-elect Reagan realize the meaning 
of his victory, McClure said: " I really think it's over for Mi l ton Friedman, the 
economist who has advocated harsh austerity policies. If Republicans don' t 
realize their mandate was not for austerity, but for economic growth, then 
we're sunk." 

McClure is slated to chair the Senate Committee on Energy and Natural 
Resources. 

LaROUCHE-RIEMANN MODEL: VOLCKER POLICY SPELLS DISASTER 
The LaRouche-Riemann model , a computer ized forecasting tool developed 

joint ly by the Fusion Energy Foundation and Executive Intelligence Review 
magazine, has predicted that real industrial output wil l fall very steeply dur ing 
the first quarter of 1981 if Federal Reserve Chairman Paul Volcker continues 
to increase interest rates in the period prior to Ronald Reagan's inauguration. 
The model predicted that a 60 percent annual rate of short-term debt increase 
would be required for industrial corporations to maintain existing output , 
which is not possible given the Volcker interest rate increases. This conclusion 
was based on a computer simulation conducted Oct. 24. 

The LaRouche-Riemann model , the only one to have correctly predicted 
the inflationary consequences of Volcker's policies dur ing 1979-1980, treats the 
economy as a physical system, measuring financial indicators as a scientist 
wou ld measure temperature, pressure, and volume in a diesel engine. Sum
ming up the results, economist David Goldman said: " I f Reagan doesn't put 
a stop to Volcker now, there could be no industrial economy left come 
inauguration day." 

IEA DIRECTOR CALLS FOR FIVEFOLD RISE IN NUCLEAR ENERGY 
Ulf Lantzke, director of the International Energy Agency, called for a f ivefold 

increase in nuclear energy output over the next two decades, speaking at an 
IEA executive meeting Nov. 16 in Washington, D.C. Lantzke stated that to get 
such a program going would entail "a spectacular turnaround f rom the present 
si tuat ion." He noted that nuclear power was making a comeback in parts of 
Europe because of the "economic penalties of doing wi thout nuclear power " 
in recent years. Lantzke said that to equip the 500 percent rise, the 21 member 
countries of the IEA would each have to get 16 new orders annually for 
nuclear plants. These orders would best be shared out equally among North 
America, Japan, and Europe, he said. 

FRANCE SELLS NUCLEAR PLANTS TO KOREA, CHINA 
The French nuclear f i rm Framatome recently signed a contract with Korea 

to sell two nuclear reactors plus a 10-year fuel supply at highly favorable credit 
terms. Framatome also signed an agreement in principle with the People's 
Republic of China for a two-reactor sale in the near future. The reactor systems 
going to Korea, the nation's ninth and tenth nuclear plants, are both 900 
megawatts-electric capacity. The contractor for previous Korean nuclear re
actor and fuel purchases was Westinghouse Electric Corp. 

The Korean contract for the reactor systems is valued at $443 mi l l ion; and 
the agreement for France to supply both natural and enriched uranium for a 
10-year period beginning in 1986 is valued at $483 mi l l ion. The construction of 
the two plants, to be undertaken by Korean firms, is expected to cost $2.2 
bi l l ion. Credit wi l l be provided by a consort ium of French banks at 7.6 percent 
interest with a 7-year grace per iod and 15 years to repay. 

By 1988, Korea wil l have 9 nuclear reactors producing 7.6 gigawatts, 30 
percent of total Korean electricity; by 1991, the figures wi l l rise to 12 plants 

10 FUSION February 1981 



producing 10.1 gigawatts, 36 percent of total electricity; and by the turn of the 
century, 40 nuclear power installations will provide more than 50 percent of 
the nation's electricity resources. 

THIRD WORLD MORTALITY RATES INCREASING 
Mortality rates in many Third World countries are no longer decreasing, 

and in some countries they are showing signs of increasing, according to the 
World Health Organization's sixth report on the state of the world's health. 
WHO claims that it is difficult to understand this disturbing trend "except in 
terms of flagging determination on the part of the governments concerned 
and special circumstances (for example,vacute poverty) that make further 
improvement in health especially difficult." More than 50 percent of Third 
World deaths occur among children. 

NEW STUDY DISPROVES CHOLESTEROL LINK TO HEART DISEASE 
A study released Nov. 12 further refutes the contention that cholesterol-rich 

diets are the cause of heart disease. Sponsored by the National Heart, Lung, 
and Blood Institute, the study looked at the relationship of a variety of factors 
to heart disease for 10,000 people in the United States and Canada. Several 
factors were found to be associated with altered levels of the blood constituent 
HDL or high-density lipoprotein, and higher levels of HDL appear to lower 
the risk of heart disease. Most significant, the study indicated that people with 
high amounts of total cholesterol and high amounts of HDL still showed a 
decreased likelihood of heart disease. The findings also indicated that physical 
activity and very moderate levels of alcohol consumption tended to increase 
the HDL levels and therefore "protect" against heart disease. On the other 
hand, obesity and smoking, two factors known to increase the risk of heart Cholesterol: just another myth to cut 
attacks, tended to be associated with lowered HDL levels. U.S. living standards? 

BARDWELL TELLS EUROPEANS ABOUT U.S. FUSION ACT 
Dr. Steven Bardwell, Fusion Energy Foundation director of plasma physics, 

explained America's Magnetic Fusion Energy Engineering Act of 1980 to 
physicists, professors, students, and representatives of the press in a half-dozen 
European cities in late October. Touring under the sponsorship of the West 
German Fusion Energy Forum, Bardwell gave well-attended forums in Munich, 
Stuttgart, and Karlsruhe as well as Vienna, Austria. The European press has 
given scant coverage to the U.S. fusion bill. 

FEF Dinner to Honor Gottlieb 
Feb. 6 at New York's Biltmore Hotel is the date of a special event, 

"Fusion: 50 Years of Progress," to honor Dr. Melvin Gottlieb upon his 
retirement as director of the Princeton Plasma Physics Laboratory. Tickets 
are $50 per person ($80 per couple for FEF members). To make reserva
tions now for this fusion milestone, send your check (payable to the 
Fusion Energy Foundation) to Vera Kronk, dinner coordinator, at the FEF 
New York office. Or phone (212) 265-3749. 

LOUSEWORT LAURELS TO U.S. AIR FORCE 
This month's lousewort award goes to the U.S. Air Force for its proposal to 

use solar, wind, biomass, and geothermal energy for its planned MX missile 
complex. As reported in the Nov. 17 Aviation Week magazine, the Renewable 
Energy Systems Project is jointly sponsored by the departments of Defense 
and Energy. The plan is to provide electricity for two main operating bases 
with 30,000 civilian and military personnel plus a system of 4,600 shelters at a 
research and development cost of $202 million. The artist's drawing of one 
planned MX site shows a solar thermal dish, solar thermal troughs, photovoltaic 
cells, and a windmill. Dispersed renewable energy sources would contribute 
to solving "sabotage problems," Aviation Week noted. 
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Fusion Update 

National Fusion Labs: 
A Firsthand Report 
PART II 

Part I of Charles B. Stevens's report 
on his Sept. 1980 tour of the national 
fusion laboratories appeared in the 
Dec. 1980 issue of Fusion. 

In the first part of this report I de
scribed the work of the Lawrence 

Livermore National Laboratory in 
California. This lab is conduct ing re
search on two of the mainline ap
proaches to harnessing fusion energy: 
the Shiva laser, which is the leading 
facility in the wor ld explor ing inertial 
conf inement fusion, and the tandem 
mirror, which is the mainl ine alter
native to the tokamak in magnetic 
conf inement approaches to harness
ing fusion. 

I also visited Los Alamos Scientific 
National Laboratory and Sandia Na
tional Laboratory in New Mexico, 
both of which are developing alter
native approaches to the mainline 
fusion experiments. 

This is not to say that the fusion 
research at these labs is any less im
portant or exciting than at Livermore. 
Work at these two fusion labs is de
signed both to back up the mainline 
research and to develop new tech
nologies and basic approaches to 
fusion development. Because of the 
exploratory nature of the research at 
these tabs, their work is concerned 
with more advanced, frontier areas of 
fusion physics and engineering. 
Therefore, their work is carried out 
with a much greater margin of free
dom. 

Sandia National Laboratory 
Sandia National Laboratory is lo

cated on the Kirt land Air Force Base 
in Albuquerque and is operated by 
Western Electric under contract f rom 

the U.S. Department of Energy. A l 
though Sandia carries out major en
ergy research programs, such as the 
l ight- ion-beam inertial fusion effort, 
its 7,600 engineers, scientists, and 
skilled technicians are primarily con
cerned with defense-related projects. 
These involve everything f rom the 
design of nuclear weapons to the de
velopment of advanced laser and par
ticle beam weapons for defense 
against ballistic missiles. 

Kirt land Air Force Base is itself the 
site of the nuclear weapons school for 
the U.S. Armed Forces and the U.S. 
Air Force's advanced weapons lab. 

More than 120 members of the San
dia staff work in the Particle Beam 
Fusion (PBF) program, which is both 
complementary to and an outgrowth 

of Sandia and Kirtland's weapons-
related research. 

Dr. Gerald Yonas, the PBF program 
director, is one of the most respected 
scientists in the wor ld fusion com
munity. In the early 1970s, Yonas was 
among the first to understand the 
great potential of applications of elec
trical pulsed-power technology for 
harnessing fusion energy. This tech
nology can be used to generate in
tense beams of charged particles, 
either electrons or ions, which can 
then compress and ignite small quan
tities of fusion fuel , much as laser 
beams are used as drivers at Liver-, 
more Lab. 

The difference is that particle beam 
accelerators are based on the already 
developed electric power industry, 
and these devices are inherently more 
energy-efficient in terms of the ratio 
of beam energy output to electrical 
energy input. The PBF technology, 
therefore, is much more capable of 
being scaled up to practical power 
reactor configurations, and it is much 
cheaper to develop, even in the re
search phase. 

In fact, Yonas and his Sandia team 
have won the admiration of the wor ld 
scientific community for keeping up 
wi th the mainl ine laser programs at 

Sandia Laboratories' electron beam fusion accelerator under construction in 
1979. The facility is now completed and beam experiments are underway. 
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Sandia 

PFBA-I in a later stage of construction. The tank containing the accelerator 
was designed with sufficient room to contain an upgraded accelerator. 

Los Alamos and Livermore in terms of 
beam power generated, a key param
eter determin ing the capability for 
ignit ing fusion. And the Sandia group 
has done this on a very modest 
budget. 

PBFA 
The Sandia fusion team has just 

completed construction of the Parti
cle Beam Fusion Accelerator I (PBFA-
I). This facility consists of 36 acceler
ator modules, which generate a 20-
tr i l l ion-watt pulse of ion beams— 
840,000 joules of several-mill ion-volt 
ions in a 40-nanosecond pulse. 

PBFA-I is scheduled to achieve sig
nificant thermonuclear burn of fusion 
fuel by 1983. At that t ime, PBFA-I wi l l 
be upgraded to PBFA-II, which wil l 
consist of 72 modules producing a 
100-tril l ion-watt pulse of light ions. 
PBFA-II is projected to achieve net 
energy gain by 1986. Sandia scientists 
wi l l simultaneously be developing the 
repetit ive electrical-f ir ing technology 
needed for a power reactor that must 
shoot several fusion fuel pellets per 
second in order to reach economical 
levels of energy output. 

Upon arriving at the new PBFA fa
cility, the first th ing that one notices 
out by the parking lot is one of the 
older electron-beam accelerators. 
This accelerator has been retired after 
almost a decade of use and now 
stands as a monument to the t remen
dous progress that has been achieved. 
Just six years ago, a Canadian fusion 
review reported that the successful 
construction and operation of high-
power, pulsed electrical accelerators 
was a "black art ." Sandia researchers 
not only have increased the practical 
performance of pulsed-power sys
tems by many orders of magnitude 
over that t ime, but also they have 
begun to solve the scientific mysteries 
involved in these devices, work ing 
together with their colleagues in a 
number of other pulsed-power labs 
throughout the wor ld . 

The first stage in the operat ion of 
the PBFA consists of taking a large 
pulse of electrical current f rom the 
public util ity lines. Then, in each of 
the 36 modules of the PBFA, the elec
trical pulse is stepped up to 100,000 
volts and converted to a DC current. 

This pulse, which is only at a power 
level equal to several kilowatts, is then 
used to slowly charge a Marx gener
ator. The Marx generator contains ca
pacitors submerged in oi l . Each ca
pacitor is charged to 100,000 volts. 
Thir ty-two such capacitors are even
tually discharged in a series wi th in 
one-mi l l ionth of a second. 

The electrical pulse is now up to 3 
mil l ion volts and a power level of 100 
bi l l ion watts. This output current is 
then passed to an intermediate stor
age capacitor. This storage capacitor, 
and later stages of the system, con
sisting of pulse-shaping lines, are im
mersed in a large pool of water. The 
36 modules are now in a large circular 
"swimming poo l . " The water acts as 
a dielectric, which prevents the elec
tric pulse f rom escaping or prema
turely f ir ing along the pulse line. 

A triggered gas switch discharges 
this final capacitor stage and repre
sents the point at which all 36 mod
ules are synchronized. The pulse has 
now been compressed to one-quarter 
of a mi l l ionth of a second and a power 

level in each module line of 0.25 t r i l 
l ion watts. The current then is passed 
through the pulse-forming section, 
which further compresses the current, 
so that nearly a 1-tril l ion-watt power 
level is reached. The current is then 
put into a vacuum transmission l ine, 
which transmits the pulse to the par
ticle beam source 6 meters f rom the 
pulse generator. 

Several alternative electrode ion 
sources are currently being devel
oped by Sandia researchers. One of 
the major research goals^of the PBFA 
program is still to determine the best 
configurat ion for generating and fo
cusing powerful beams of ions driven 
by the electrical current pulse. At a 
later point it wi l l be important to 
develop the means for transmitting 
these intense ion beams through 
plasma columns to a fusion target. In 
a work ing fusion reactor it wil l be 
necessary to separate the beam-gen
erating circuit f rom the actual fusion 
target so that f i r ing can be carried out 
repetitively. 

—Charles B. Stevens 
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Fusion Update 

Radiofrequency Heating May 
Move PLT to Next Plasma Regime 

The PLT tokamak at the Princeton 
Plasma Physics Laboratory in New Jer
sey is preparing to explore the next 
plateau in fusion research wi th the 
addit ion of powerful radiofrequency 
(RF) electromagnetic wave heating 
apparatus. When the newly installed 
3 to 4 megawatts of RF heating is 
combined with the PLT's already suc
cessful neutral beam heaters, Prince
ton scientists may be able to bring the 
entire PLT plasma up to extremely 
high fusion temperatures. 

Neutral beam heaters with a capac
ity of several megawatts have already 
brought the central core of the PLT 
donut-shaped plasma up to about 80 
mil l ion degrees Celsius. As Princeton 
researchers have previously reported, 
there are indications that the high-
temperature plasma core appears to 
be passing into a new physical regime, 
which in classical plasma theory is 
termed fully collisionless. 

A New Regime 

With the added heating power 
made possible by the RF units, Prince
ton scientists may succeed in bringing 
almost the entire PLT plasma into this 
new regime. If this is achieved, these 
fusion scientists wi l l be able to deter

mine whether the plasma does indeed 
act according to classical plasma 
theory. 

Current measurements of the high-
temperature PLT plasma core indicate 
that the classical collisionless state 
does occur. In particular, researchers 
have observed that as the plasma 
reaches the range of 70 to 80 mil l ion 
degrees, the diffusion of energy out 
of the plasma no longer increases with 
increasing temperature. 

In fact, classical plasma theory pre
dicts that diffusion of energy out of 
the plasma wil l decrease with increas
ing temperature. This means that the 
plasma energy conf inement increases 
with increasing temperature. If this 
proves true in the upcoming PLT ex
periments, it wi l l be a most significant 
breakthrough. 

Here's why. First, the fusion plasma 
energy output and gain (gain is the 
ratio of fusion energy output to the 
plasma heating input) both increase 
with increasing plasma energy con
f inement t ime. The already experi
mentally achieved energy conf ine
ment in tokamak fusion plasmas is 
sufficient for going to breakeven ex
periments and power reactors. If in 

addit ion the plasma acts classically 
and actually improves energy con
f inement with increasing tempera
ture, it wi l l greatly improve the sci
entif ic and technical basis for tokamak 
power reactors. It wi l l also open up 
new possibilities for using higher tem
perature advanced fusion fuels. 

A l though noth ing can be definitely 
predicted now, the early RF heating 
experiments indicate that RF heating 
is as efficient as neutral beam heating 
with up to 50 percent of energy ab
sorbed by the plasma. As to the upper 
boundaries of what can be achieved, 
it should be noted that if energy con
f inement increases wi th increasing 
temperature, the plasma wil l be 
around longer to absorb more and 
more of the input RF and neutral-
beam heating power. 

Researchers Explore 
Laser-Fusion Hybrid 

Scientists and engineers f rom Law
rence Livermore National Laboratory, 
TRW, Westinghouse, and Bechtel 
have combined efforts to begin de
sign of a new type of hybrid fission-
fusion reactor using laser fusion. The 
new design combines the most re
laxed scientific and technical con
straints with the maximum economic 
uti l ization of the fusion energy gen
erated. Specifically, the group has 
combined the design called Hylife 
wi th the breeding of nuclear fuel for 
conventional fission reactors. ° 

Hylife was developed by Lawrence 
Livermore National Laboratory as the 
most technically feasible type of re
actor conf igurat ion. In Hylife, a jet 
waterfall of l iquid l i th ium metal sur
rounds the laser-produced fusion 
microexplosion. In this way, the first 
wall of the reactor chamber is pro
tected by a " cu r ta in " of l i thium that 
greatly slows the high-energy fusion-
generated neutrons (and explosive 
debris), and absorbs most of the neu
trons' energy. 

The new idea is to use this reactor 
configuration for breeding nuclear 
fission fuel. At first glance, the Hylife 
configurat ion does not appear to be 
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Princeton's PLT made world headlines in 1978 when the tokamak achieved 
record temperatures. Now radiofrequency heating is expected to send PLT 
temperatures into a new physical regime. 
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the opt imum breeder. Because Hylife 
downgrades fusion neutrons to lower 
energies in order to lessen the dam
age of reactor materials, it wou ld 
seem that the generation of fission 
reactions wou ld be suppressed. As it 
turns out , this feature of Hylife is 
actually beneficial when all consider
ations of reactor design, economics, 
and rate of fission fuel product ion are 
taken into account. 

When the fusion-generated neu
trons pass through the curtain of l iq 
uid l i th ium jets to strike the wall of 
the reactor chamber, they have lost 
most of their energy in collisions wi th 
l i th ium atoms. As these relatively low-
energy neutrons penetrate the wall of 
the chamber, they tend to be ab
sorbed by the heavy nuclei of atoms 
of uranium-238 or thor ium placed in 
the breeding blanket. Very few fission 
reactions would take place, for ura
nium-238 and thor ium are converted 
to p lutonium or uranium-233, respec
tively, when they absorb neutrons. 
These new atoms are fissile and make 
excellent fuel for fission reactors. 

Furthermore, since the fission pro
cess is suppressed in the breeding 
blanket of such a Hylife hybr id, the 
overall design and safety of the reac
tor is made much simpler. One Hylife 
hybrid could support up to 15 con
ventional light water nuclear fission 
reactors. 

LLNL 

The initial lithium waterfall laser fu
sion concept: A curtain of liquid lith
ium metal surrounds the reactor 
chamber. 

Fusion Update 

ANS Meeting 
Marks Year of 
Fusion Progress 

The American Nuclear Society's 
Fourth Topical Meet ing on the Tech
nology of Contro l led Nuclear Fusion 
Oct. 14-17 convincingly marked the 
broad advances of fusion technology 
over the past year. More than 200 
papers presented at the King of Prus
sia, Pa. meeting described the details 
of progress in the ful l range of fusion 
technology: existing experimental 
equipment, near-term major experi
ments, and new designs-of fusion 
electric power plants. 

In addi t ion, there were several pre
sentations on new concepts and ideas, 
such as using the Hylife l i th ium water
fall laser fusion reactor for breeding 
fissile fuel and using impact fusion for 
disposing of nuclear fission radioac
tive wastes. 

The conference was keynoted by 
Dr. Edward A. Frieman, director of 
the DOE Off ice of Energy Research 
and a former fusion physicist at the 
Princeton Plasma Physics Laboratory, 
who reviewed the prospects for the 
U.S. fusion program under the Mag
netic Fusion Energy Engineering Act 
of 1980. Stressing the importance of 
the McCormack fusion bill in terms 
of its commit t ing the nation* to bui ld 
a commercial magnetic fusion electric 
power plant by the year 2000, Frieman 
noted that progress in fusion tech
nology development wou ld have to 
be accelerated. 

Frieman announced that the DOE 
is beginning a high-level review of 
the U.S. inertial fusion program, to be 
carried out by the Buchsbaum com
mittee, the same group that reviewed 
the magnetic conf inement program 
in 1980 (see Fusion, Oct. 1980, p. 48). 
The review was proposed by Energy 
Secretary Charles Duncan in a letter 
to the Off ice of Management and 
Budget, Frieman said. 

A ful l rundown of the inertial con
f inement program was presented to 
the conference the next day by Dr. 
Gregory Canavan, the director of the 
DOE Office of Inertial Fusion. 
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Several papers were presented on 
reactor designs. Of particular note are 
the cont inuing work on-the Argonne 
National Laboratory design for the 
Starfire tokamak reactor, the Law
rence Livermore Hylife laser fusion 
reactor (see article this section), a new 
design for the tandem mirror done by 
the University of Wisconsin fusion en
gineering group, and a new proposal 
for impact fusion by Brookhaven Lab
oratory. 

Dr. Gerald Kulcinski, who headed 
up the Wisconsin tandem mirror 
design (Witamir-1), discussed this 
project as the most practical fusion 
reactor f rom an engineering stand
point, as well as economic practicality. 
Its projected costs for electric power 
prices are competi t ive wi th other ad
vanced energy sources such as the 
fission fast breeder. 

Dr. H. Makowitz presented the 
Brookhaven National Laboratory's de
sign for Hyperfuse, an impact inertial 
fusion reactor. This reactor is de
signed so that it permanently disposes 
of the most biologically hazardous 
radioactive wastes f rom nuclear fis
sion reactors by transmutation whi le 
simultaneously producing economi
cal electric power. 

The secret to Hyperfuse's dual 
funct ion is that the waste materials 
are placed wi th in the fusion inertial 
target. In this way the fission wastes 
are compressed to higher densities 
along wi th the fusion fuel , and they 
are immediately exposed to the f u 
sion-generated neutrons. This results 
in a much more efficient nuclear 
transmutation of the waste materials. 

Dr. M i ke Monsler of Lawrence 
Livermore Laboratory presented a 
new concept for inertial fusion reac
tors in which the reactor's first wall 
would be constructed wi th a honey
comb structure containing material 
made wi th a microscopic "steel w o o l " 
(currently used in jet engines). In the 
laser fusion reactor, l iquid l i th ium 
would f low through the steel woo l , 
thus avoiding the need to recreate a 
l i th ium jet waterfall to protect the first 
wall each t ime a fusion microexplo-
sion was set off. The "steel w o o l " 
wou ld maintain the hydrodynamic 
structure of the f lowing l i th ium. 
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Washington 

Election Analysis: 

Things Are Looking Up 
For Fission, Fusion 

The stunning national victory of the 
Republican Party in the Nov. 4 elec
tions has created the possibility for 
sweeping changes in the nation's en
ergy and science policies. For the first 
t ime since 1954, there wil l be a con
servative majority in the Senate and 
an administration in the White House 
with a commitment to the develop
ment of nuclear energy and an overall 
revival of U.S. scientific excellence. 

"Special interest" pressure groups 
inf luencing White House policy wi l l 
shift f rom the Counci l on Environ
mental Quali ty and the antinuclear 
environmentalist groups to produc
t ion- and growth-or iented industry, 
labor, and farm representatives. It is 
also possible that the key position of 
science advisor to the president wil l 
once more be a liaison to the scien-

Frank Hoffman/DOE 

Hardhat and soft energy: The Carter 
administration's support for so-called 
soft energy alternatives is slated to be 
dumped by President-elect Reagan. 
Here Carter visits the Oak Ridge Na
tional Laboratory. 

tific communi ty instead of a conduit 
for announcing shutdowns in re
search and development. 

As the editorial in this issue makes 
clear, the Fusion Energy Foundation— 
which has been in an adversary posi
t ion to the Carter administration in 
terms of science, energy, and eco
nomic policy—intends to be a major 
voice representing the mandate of 
the election to reverse the past four 
years of economic destruction. Fur
thermore, it is expected that the sci
entif ic, technical and industry repre
sentatives, both Republican and 
Democrat, who have been collabo
rating with the foundat ion wi l l be in 
a position to help turn the nation 
around. 

Science Advice to the President 
President Eisenhower was the first 

executive to appoint a science advisor 
in peace t ime. Since then, that posi
t ion has been often abused, giving a 
scientific veneer to the worst anti-
science policies. 

President-elect Reagan has ap
pointed a science advisory panel of 15 
nationally prominent scientists and 
engineers to advise him on national 
science policy. The two cochairmen, 
Drs. Simon Ramo of TRW and Arthur 
Bueche of General Electric, represent 
two of the largest corporate research 
and development organizations in the 
country. Together they help sustain 
and make advancements in the civi l
ian nuclear industry and the national 
space program. 

Other panel members include Dr. 
Edward Teller, responsible for the sci
entif ic advances over the past 50 years 
that have taken us into the nuclear 
and fusion eras; Dr. Harold Agnew, 
the president of General Atomic 
Company, which is in the forefront of 
both fusion and advanced fission de
velopment; Dr. Frederick Seitz, 
prominent in the NASA work of the 
1960s and professor at Rockefeller 
University; Dr. Ed David, the head of 

R&D for Exxon; and Dr. Wil l iam 
Baker, the retired head of Bell Tele
phone Labs. 

The panel's first statements, for
mulated Nov. 8-9, aff irmed that sci
ence is vital for the preservation of 
military power and industrial compet
itiveness. 

In particular, the panel brought to 
the fore the major fight that wi l l de
termine whether or not there is a U.S. 
economic recovery by revitalizing 
both science and industry: They at
tacked the proposal by Reagan ad
visor M i l ton Friedman that the gov
ernment end its support for university 
research. " I t is naive to contemplate 
reconstructing U.S. society to make 
possible the removal of government 
involvement in science and technol
ogy," panel cochairman Ramo stated. 

Dr. Wil l iam A. Nierenberg of 
Scripps Institute of Oceanography, 
one of the panel members, stressed 
his concern that the government in
tervene to reverse what he described 
as the "g row ing scientific i l l i teracy" 
of Americans. The panel wi l l make 
recommendations on policy direc
t ion, key appointments, and specific 
research areas. Washington sources 
also report that a member of the 
panel itself wil l be chosen as Reagan's 
science advisor and director of the 
Off ice of Science and Technology 
Policy in the Whi te House. 

Congressional Changes 
Along with the Republican sweep 

for the presidency, key liberal and 
antinuclear representatives were 
voted out of Congress. Also defeated 
were four of the six antinuclear ref
erenda on ballots in six states. This 
mandate to go ahead wi th the nation's 
safest and most economical solution 
to the energy problem wil l be re
flected in key committees, especially 
in the Senate. 

The Republican majority wi l l propel 
Senator James McClure (R-ldaho) into 
the chairmanship of the vital Senate 
Committee on Energy and Natural 
Resources. McClure wi l l replace 
Henry Jackson who funct ioned as the 
major Senate sponsor for the Carter 
administration's unpopular conserva
t ion , solar, and synthetic fuels boon
doggles. 
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Fusion advocates are keeping up the pressure on the new administration to 
ensure that the program is funded adequately to meet the goals of the new 
fusion act. Here, Princeton's TFTR under construction in 1980. 

Senator McClure led the f ight 
against the 1978 Nuclear Nonprol i fer-
ation Act, which the Carter adminis
tration has used as an excuse to deny 
developing countries needed civilian 
nuclear technology. Senator McClure 
also led the f ight in the Senate this 
fall for the United States to meet its 
obligations and send nuclear fuel to 
India. 

On the campaign trail in Tennessee, 
President-elect Reagan stated his in
tent ion to reverse the previous ad
ministration's policy of stopping the 
Clinch River Breeder project. In ad
di t ion to McClure, Reagan wil l have 
two important allies in that fight. One 
is Congresswoman Mari lyn Bouquard 
(D-Tenn.) in the House, who may re
place defeated Congressman Mike 
McCormack (D-Wash.) as the chair
man of the Energy Research and Pro
duct ion subcommittee of the House 
Commit tee on Science and Technol
ogy. 

The second is Senator Howard 
Baker (R-Tenn.) who wil l become the 
Senate majority leader in the next 
congressional session. The bipartisan 
Tennessee delegation wi l l now have 
support f rom the White House in re
suming the process of obtaining a 
construction license f rom the Nuclear 
Regulatory Commission to bui ld the 
Clinch River Breeder, hopeful ly com
pleted by 1988. 

A Nuclear Renaissance 
Using its oppor tuni ty to appoint 

new leadership to the Nuclear Regu
latory Commission, the Tennessee 
Valley Authori ty, the Environmental 
Protection Agency, and other key 
posts, the Reagan administration can 
work wi th the Republican majority in 
the Senate and the conservative rep
resentatives in the House to get the 
nation's stalled nuclear programs 
back on the track. 

As wel l , Reagan has stated his com
mitment to reverse the four-year 
reign of the environmentalists in 
straitjacketing the nation's coal and 
other industries by revising the Clean 
Air and Clean Water Acts and other 
key legislation that comes up for re
view this year. 

One of the tests of the new admin
istration's understanding of the rela

tionship between investment in basic 
scientific research, the development 
of technology, and the growth of the 
economy wil l come in the fight to 
implement the provisions of the 
Apollo-style fusion program author
ized in the Magnetic Fusion Energy 
Engineering Act of 1980, signed into 
law Oct. 7 by President Carter. 

The Department of Energy, under 
the pressure of the fusion legislation 
and the department's internal review 
of the fusion program over the past 
year, submitted a fiscal year 1982 
budget to the Off ice of Management 
and Budget that included a $100 mi l 
l ion increase for magnetic fusion. 
Now the new Congress wil l have to 
decide on appropriat ing that addi
tional funding. 

Fusion Issue Key 
Fusion scientists are concerned that 

the budget-cutt ing advocates, espe
cially the Friedmanites, who advise 
the new president on economic pol 
icy, may decide that this is too much 
of an increase, in terms of attempts to 

balance the budget next year. It took 
nearly two years for Congressman 
McCormack, the fusion community, 
and the FEF to reverse Carter's at
tempts to strangle the fusion program 
during his first two years in off ice, and 
fusion advocates don' t want to have 
to repeat the process with Reagan. 

Washington sources also report that 
the Carter O M B may not approve the 
$100 mil l ion increase and may cut it 
in half—for no reason except spite-
fulness. This wou ld leave it up to the 
Reagan administration to double the 
suggested Carter increase. 

This battle wi l l be all the harder 
with the defeat of Congressman 
McCormack in the Republican land
slide; for McCormack, " M r . Fusion," 
is known as the major champion of 
the fusion program. Nuclear and f u 
sion supporters wi l l have to keep up 
the pressure on the new Senate lead
ership and the White House to ensure 
that the nuclear program goes ahead 
and that fusion is funded to meet the 
goals of the new fusion act. 
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Will There Be a DOE? 
Since it was established in 1977, the 

Department of Energy has come un
der increasing criticism. Federal 
investigators checking on the depart
ment's operations have f i led 70 nega
tive reports on its performance. Dem
ocrats and Republicans alike have 
characterized its burgeoning bu 
reaucracy of more than 20,000 gov
ernment workers as incompetent and 
unable to produce results. 

Out of the 20,000 DOE employees, 
an estimated 3,000 are technical or 
scientific people work ing on devel
oping new energy technologies. The 
rest are involved in regulation, clerical 
work, and the moni tor ing of the en
ergy industry. The principal purpose 
of its predecessor agency, the Energy 
Research and Development Adminis
trat ion, was to support and guide the 
research and development of ad
vanced energy technologies. 

But under the guidance of its first 
secretary, James Schlesinger, the DOE 
turned to the control of product ion 
and pricing of energy instead. The 
appointment last year of a former 

administrator f rom the Defense De
partment to head the DOE reinforced 
this pattern. 

Now, with the new Reagan admin
istration, the key question is what 
should replace the DOE? 

Back to Basics 
My suggestion is that we get back 

to basics. As for areas to t r im: 
• There is no need for the federal 
government to dispense hundreds of 
mill ions of dollars to industry or con
sumers to cajole them to buy conser
vation and solar devices that should 
be put on the competit ive market 
system. 

• The Strategic Petroleum Reserve is 
an instrument of foreign policy and 
domestic economic pol icy—not en
ergy policy. 
• The regulatory agencies dealing 
with energy, such as the Nuclear Reg
ulatory Commission and Economic 
Regulatory Agency, should be pared 
down. They should funct ion to pro
vide national standards for industry in 
the energy f ield and not as a con
straint on growth for economic policy 
reasons. 

The nation has an urgent need to 
develop advanced nuclear, breeder, 

fusion, and conversion technologies 
as quickly as possible. The Carter ad
ministration has frustrated every at
tempt to push these new technologies 
into the commercial demonstration 
stage. Now is the t ime to move ahead. 

The role of the federal government 
is to provide adequate funding and to 
bring the most prominent scientists 
and engineers in the nation to Wash
ington to supervise and lead these 
programs. 

Administratively this can probably 
best be done by an agency rather 
than a cabinet-level department, 
much on the model of ERDA. If it is 
styled after NASA, the federal govern
ment's only agency primarily devoted 
to research and development, and if 
it is run by people wi th unquestioned 
technical expertise, a federal agency 
for energy development could meet 
the goals ERDA had set before the 
DOE came into being. 

It wou ld be a pleasure to change 
the name of this monthly column and 
to begin to report on the positive 
accomplishments of a new energy 
program for research and develop
ment. 

—Marsha Freeman 



International 

Diaz Serrano in Asia 

Mexico Establishes 
Oil-for-TechnoIogy Deals 

Jorge Diaz Serrano, director-gen
eral of Pemex, the Mexican state oil 
company, toured Japan, South Korea, 
and China f rom Oct. 11 to 24 wi th the 
aim of w inn ing cooperat ion in Mex
ico's industrialization efforts and set
t ing up joint ventures wor ldwide. 

By far the most successful leg of 
Serrano's journey was his visit to 
South Korea. There, as in Japan, Ser
rano proposed the setting up of joint 
refinery and petrochemical facilities 
whose products wou ld be distr ibuted 
throughout Asia, on the model of the 
relationship Mexico already has with 
Spain. Al though the proposal was 
summarily rejected in Tokyo, the 
president of the Korean Chamber of 
Commerce and Industry, Chang Cho 
Chung, agreed to the arrangement, 
stipulating that the details wou ld have 
to be worked out on a government-
to-government basis. 

Industrial Partnership 
" W e are not interested simply in 

commodity trade. We want to have 
big construction projects in Mexico 
and to transfer industrial technology," 
Chang said. 

Plant and equipment export ven
tures have been a major aspect of 
South Korea's economic strategy for 
some years now and are already plen
t i ful in the Midd le East. 

In light of South Korea's coopera
tive att i tude, the Mexican delegation 
pledged that Mexico wil l begin deliv
ering oi l to South Korea in early 1982. 
The agreement between Mexico and 
South Korea demonstrated a principle 
that Serrano's Japanese hosts failed to 
appreciate: Mexico wil l only sell its 
oil as a means of f inancing its indus
trial development, and the oil wi l l be 
sold only to those countries that agree 
to cooperate with Mexico's ambitions 
to become an industrialized nation. 

Nothing could contrast more 
sharply wi th the success of the Ko

rean-Mexican talks than the fruitless-
ness of the discussions Serrano held 
in Japan. Serrano and Mexican Special 
Projects Coordinator Moctezuma Cid 
proposed Japanese participation in 
bil l ions of dollars wor th of projects, 
including four superports that wi l l 
cost $1.4 bi l l ion between 1980 and 
1982 and a massive, $20-billion steel-
making facility that wi l l be con
structed over the next 10 years. 

Cid had particular expectations of 
w inn ing Japanese cooperation on the 
steel project, because of the favorable 
att i tude expressed by Japanese indus
trialists dur ing the Apri l 1980 tour of 
Industry Minister Jose Andres de 
Oteyza. One of the main purposes of 
the second tour was to examine 
Japan's relative strengths in blast fur
nace and direct reduct ion steelmak-
ing technologies. Mexico would pre
fer to invest heavily in direct 
reduct ion since it uses as a reductant 
natural gas, which is plent i ful in Mex
ico. 

Japan Rebuffs Mexican Offers 
Shuo Izawa of Japan's Long-Term 

Credit Bank to ld the Mexican dele
gation that Mexico "cannot expect to 
industrialize overnight . " He added 
that it was premature of the Mexicans 
to react harshly to the rebuff, since 
the cooperat ion talks between the 
two nations have been going on for 
"on ly two years." Izawa also de
manded that Mexico revamp its 
"Mex ican iza t ion" law, which pro
hibits foreigners f rom owning more 
than 49 percent of any product ion 
venture in Mexico. 

Al though he rejected the Mexican 
initiatives for joint projects, Prime 
Minister Zenko Suzuki nonetheless 
pressured Mexico to step up its oil 
shipments to Japan f rom the current 
100,000 barrels per day level to 300,000 
bpd. The Mexicans not only refused 
to do this, but they repudiated leaks 

Pemex head Serrano; Billions of dol
lars worth of projects in the works. 

to the press f rom Suzuki implying that 
Mexico had acceded to his demand. 

Japanese businessmen attr ibuted 
Suzuki's behavior to a fear of o f fend
ing U.S. President Jimmy Carter. One 
Japanese banker in New York told 
Fusion: "Washington regards Mexico 
as part of its sphere. Japan cannot 
seek a great deal of Mexico's oi l or 
aid its industrialization program w i th 
out first consult ing wi th the Uni ted 
States." 

The banker added: "Japan's 10-year 
perspective is to shift heavily f rom oi l 
to nuclear power and coal, but we 
must depend heavily on the United 
States for both. We cannot risk losing 
U.S. help by seeking too much Mex
ican oi l against the wishes of the U.S. 
government." 

—Richard Katz 
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France's 5-Year Plan: 

High Technology With Low Growth? 
The promising th ing about France's 

new five-year economic plan for the 
period 1981 through 1985 is that it 
stresses government-fostered scien
tific and technological research and 
the development of technologically 
advanced industries. Before the plan 
was made publ ic last September, Pres
ident Giscard d'Estaing issued a state
ment calling for another "p r i o r i t y " to 
be added to its objectives: "Br ing 
French scientific research to the level 
of that in the most advanced nations." 

The aim of the plan, France's 
e ighth, is to raise French research and 
development expenditures f rom a 
current 1.8 percent of gross domestic 
product to 2.15 percent in 1985. The 
plan places special emphasis on ef
forts to develop France's fast breeder 
nuclear technology, to help reduce 
the proport ion of oil in total energy 
consumption, and to modernize ag
riculture and France's antiquated 
food processing industry. 

Government investment over the 
five-year per iod wil l total some 100 
bil l ion francs (about $23 bil l ion) for 
the development of advanced tech
nologies ranging f rom the nuclear 
and aerospace industries to micro
electronics, telecommunications, 
computers, and office systems. It wil l 
be up to individual companies to take 
the initiative in investing in moderni 
zat ion; however, the state wi l l pro
vide investment in sectors and proj 
ects it considers to be the most 
important. 

The overall setting for these pro
posals is the government's blunt pre
dictions that France is in for an 
extended per iod of austerity. The new 
five-year plan opens with the sen
tence: "For the first t ime in a gener
at ion, most French people think the 
coming years wi l l be harder than the 
last ones. They are r ight . " 

The plan foresees an annual growth 
rate averaging between 2 and 3 per
cent over the next five years. This 
compares with a 3.4 percent growth 

Courtesy of the French Information Center 

France leads the way in nuclear and breeder technology, but its basic industries 
are being gutted. Here, the assembly of the Phenix breeder reactor at the 
Marcoule Nuclear Center. 

of real (inflation-adjusted) Gross Na
tional Product over 1979, a period 
dur ing which inflation accelerated 
because of the jump in wor ld oi l and 
raw material prices, the decontrol of 
domestic industrial prices, and in
creases in public service rates. 

One of the most serious indicators 
of longer-term problems in the 
French economy is the fact that there 
was zero growth in real capital in
vestment in the private sector dur ing 
1979, despite improved profitabil i ty 
because of the l i f t ing of government 
price controls. Most investment was 
carried out by France's large publ ic 
sector, and the lion's share of this was 
done by Electricite de France, the 
state util ity, in connection with the 
country's nuclear program. 

As for France's basic industries— 
steel, shipbui lding, and auto—gov
ernment policy is to rationalize these 
sectors as "sunset" industries. The 
French steel industry is in the process 
of cutt ing back product ion levels by 
another 20 percent in conformity with 

product ion quotas set by the Davig-
non steel plan of the European Com
mission in October. 

The question this raises is can 
France really expect to have a high-
technology renaissance whi le its basic 
industrial base is being dismantled? 

Soviets, Swedes Chart 
Expanded Trade 
And Energy Projects 

Yurii Brezhnev, son of the Soviet 
president and Soviet deputy foreign 
trade minister, told the Swedish news
paper Dagens Nyheter Sept. 10 that 
he hoped bilateral trade between the 
two nations wou ld double over the 
coming decade. The expansion, said 
Brezhnev, should be concentrated in 
industrial trade, particularly in the 
area of energy. The Soviet Union 
could buy dr i l l ing equipment f rom 

Continued on page 60 
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COMING IN NOVEMBER, A NEW MAGAZINE 

MILITARY SCIENCE & TECHNOLOGY 
Edited for the flag officers of the U.S. Military. Government and 
Industry to create a synergism by communication and cooperation 
and to increase productivity. 

FEATURED EACH MONTH IN MILITARY SCIENCE & TECH
NOLOGY: • critiques of the Defense Budget. • political, economic 
and technical news from the Pacific Basin, Latin America and the 
NATO nations. • government facilitation of industry —a plan for 
future requirements. • shortening the acquisition cycle; designing 
stress out, reliability in; and improving bidding and contracting 
procedures. • a glossary of terms on a military subject. 

THESE INFLUENTIAL WRITERS WILL SPEAK OUT THROUGH 
MILITARY SCIENCE & TECHNOLOGY: Dr. Edward T e l l e r -
father of the hydrogen bomb, professor of Quantum Physics at 
Stanford University. Tony Battista —Professional Staff Member, 
House Armed Services Committee. General Alton Slay —Com
mander, Air Force Systems Command, Andrews AFB, Maryland. 
Willis J. Willoughby —Deputy Chief of Naval Material (Reliability, 
Maintainability and Quality Assurance). Norman Augustine — 
Vice President of Technical Operations at Martin Marietta Aerospace. 
Hassan Ahmed El Badri — Major General (Ret. Egyptian Army) with 
the Third World point of view. Svjatoslav Koslov —Major General 
(Res.), Military Analyst-Novosti, with the Soviet point of view, Ernie 
Volkman— discussing forecasts vs. actuals in our intelligence-
estimating process with an eye toward improvement. 

Cover by Victor Vasarely. 

MILITARY SCIENCE & TECHNOLOGY will publish a premiere 
issue in November, with regular monthly publication beginning in 
January 1981. Subscriptions run November to September, 12 issues 
per year. Subscription requests for 1981 will only be considered if 
received prior to December 15, 1980. Subscriptions will reopen for 
two months in October 1981. 





The Magnetic Fusion Energy Engineering Act of 1980 commits 
the nation to establishing a new Center for Fusion Engineering (CFE) 
to build a Fusion Engineering Device (FED) by 1990. Here are 
concrete recommendations for managing and operating a CFE. 

How Industry Can Lead 
The Fusion Engineering Effort 
by Leonard F.C. Reichle 

GOVERNMENT, INDUSTRY, the national laboratories, 
and universities are all considering how to organize, staff, 
and operate a Center for Fusion Engineering (CFE) to 
achieve commercial fusion electric power. The progress 
of magnetic conf inement fusion and its promise for the 
future more than justify the establishment of a CFE. 

We are now beyond the stage of research and small 
experimental devices and are in the stage of engineering 
and bui ld ing large, bi l l ion-dol lar demonstration plants, 
heading toward the commercial application of fusion 
energy. It is therefore in the national interest to establish 
a Center for Fusion Engineering at the earliest practicable 
date and define the objective of this CFE as primarily the 
achievement of commercial fusion electric power that is 
safe, reliable, environmentally compatible, and economi
cally competit ive. 

The mission of the CFE should be defined as specifying 
CFE site requirements and managing the site; and selecting 
a contractor to manage and technically direct engineering 
design, procurement of materials and equipment, instal
lation and assembly of a Fusion Engineering Device (FED), 
and to design and construct support ing buildings and 
facilities. 

In addi t ion, the CFE mission should include operating 
the FED and other devices located at the CFE; maintaining 
liaison with the fusion communi ty ; planning and directing 
a program of fusion engineering and analysis; and plan
ning and directing a program for development of fusion 
engineering technology. 

A contractor for the CFE should be selected who will 
bring to the CFE strong corporate responsibility and sup
port, on-site strength, advice, and assistance from the 
fusion community and f rom the electric utilities who wil l 

Westinghouse Hanford 

Opposite: One of six large coils being fabricated by 
General Dynamics, General Electric, Westinghouse, Sie-
mans, Hitachi, and Brown-Boveri under a cooperative 
agreement with the International Energy Agency on su
perconducting magnets for fusion. A6ove: Fusion mate-
rials testing at Westinghouse Hanford: Engineer Debra 
Mervyn is checking a fatigue test machine before running 
a test on a metal specimen. The electrical wiring attached 
to the specimen allows fatigue crack growth to be moni
tored remotely. 
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ORNL 
The ISX tokamak at the Oak Ridge National Laboratory showing the neutral beam heating apparatus. ORNL made the 
neutral beam equipment for the PLT tokamak at Princeton Plasma Physics Laboratory, which achieved record 
temperatures in August 1978. 

be the end-product users of fusion reactors, and broad 
industrial participation. It appears that the most desirable 
kind of organization to organize, staff, and operate the 
CFE would be a large engineer-constructor wi th advanced-
technology capability as the prime contractor with one or 
more large manufacturers with advanced-technology ca
pabilities as subcontractors to the engineer-constructor. 

The operating methods of the CFE should be broadly 
prescribed. That is, single-line and clear delegations of 
authority and responsibility should be established from 
the Department of Energy (DOE) to the CFE. The operating 
methods should also be prescribed to direct that CFE 
programs be accomplished to the maximum extent 
through contracts with industry and that the CFE wil l 
guide and monitor industrial contractors both technically 
and financially to ensure strict accountability for perform
ance. 

With these conclusions in mind, I recommend that the 
U.S. Department of Energy take the fo l lowing steps: First, 
the DOE should issue a request for proposals for a CFE 
contractor to large engineer-constructors with advanced-
technology and construction capability, to large manufac
turers with an advanced-technology capability, and to 
nonprof i t institutions, national laboratories, and universi
ties with advanced-technology capability for organizing, 
staffing, and operating the CFE. 

Second, the DOE should select a CFE contractor on the 
basis of the best proposal, judged in terms of prean-
nounced evaluation criteria. Third, the DOE should enter 
into a contract for operation of the CFE promptly and 
fund the contractor to carry out the mission of the CFE as 
I have out l ined above, which is aimed at reaching the 
objectives of the CFE. 

The progress and technical achievements of the mag
netic conf inement fusion program show that we have 
reached the engineering stage. A look at some of these 
achievements makes the case. First, the fo l lowing fusion 
devices are now in operation or construct ion: 

Tokamaks. The wor ld program for the development of 
magnetic conf inement fusion energy has made outstand
ing progress. Dur ing the past five years, several tokamak 
machines have been in operation in the United States, 
including the Massachusetts Institute of Technology's A l -
cator-A, Princeton Plasma Physics Laboratory's Princeton 
Large Torus (PLT), Oak Ridge National Laboratory's Im
purities Studies Experiment (ISX), and, most recently, Gen
eral Atomic's Doublet I I I , Princeton's Poloidal Divertor 
Experiment (PDX), and MIT's Alcator-C. In addit ion, the 
Tokamak Fusion Test Reactor (TFTR) of the Princeton 
Plasma Physics Laboratory is expected to be in operation 
in 1982. 

Internationally, tokamaks in operation or under con
struction include the Soviet Union's T-4, Britain's Diverter 
& Injection Test Experiment (DITE), France's Tokamak 
Fusion Reactor (TFR), West Germany's DIVA and TEXTOR, 
the European Community's Joint European Torus (JET), 
and Japan's JT-60. 

Mirror Machines. The Tandem Mir ror Experiment (TMX) 
of Lawrence Livermore National Laboratory (LLNL) has 
been in operation for two years. The LLNL Mir ror Fusion 
Test Facility (MFTF) is coming on l ine, and MFTF-B is being 
actively proposed. 

Bumpy Torus Machines. Elmo Bumpy Torus (EBT-S) is in 
operation at Oak Ridge. Four industrial design teams 
prepared EBT design studies in phase I of the EBT project 
for the DOE's Oak Ridge Operations Office. McDonnel l 

24 FUSION February 1981 



Douglas Corporat ion was recently selected to design and 
build an Elmo Bumpy Torus Proof-of-Principle experiment 
(EBT-P). EBT experiments have also been conducted in 
Japan. 

Technical Achievements 
The progress of the magnetic conf inement fusion re

search program is also demonstrated in the area of fusion 
technology. During the past few years, progress has been 
made toward solving many of the technical problems 
involved in a magnetic conf inement fusion reactor. Several 
of the tokamaks ment ioned above have achieved signifi
cant technological accomplishments in the basic area of 
heating and conf inement: 

• The Alcator-A has achieved an m of 3 X 1013 sec/cm3, 
demonstrating the validity of empirical "Alcator scaling" 
for electron energy-confinement t ime over a wide range 
of parameters and showing that ions remain nearly clas
sically conf ined. This m, the product of plasma density (n) 
and conf inement t ime within the magnetic fields of the 
tokamak (T), is an important measure of success in sustain
ing contained fusion reactions. To attain a burning plasma, 
m must equal approximately 1014 sec/cm3 , a min imum 
value called the Lawson cri ter ion. 

• Efficient plasma heating has been demonstrated on 
several tokamaks using neutral beam heaters. It also ap
pears that two methods of radiofrequency (RF) heating 
are feasible: ICRH, or ion cyclotron resonance heating of 
plasma ions and ECRH, or electron cyclotron resonance 
heating of plasma electrons. All three methods put heat 
directly into the fusion plasma. 

• Ion heating to 7 keV has been demonstrated with no 
degradation of performance at required collisionality lev
els. 
• Stable conf inement at betas of 3 percent has been 
demonstrated. Beta is the ratio of plasma pressure to the 
strength of the magnetic pressure containing the plasma 
and indicates the efficiency of the magnetic conf inement. 
A commercial reactor probably would require betas of 6 
to 10 percent. 
• Nonaccumulation of impurities in the center of high-
density plasmas has been demonstrated. Impurities are 
atoms heavier than the atoms of the plasma whose pres
ence in the fusion fuel volume can remove energy through 
radiation, thus making it diff icult to sustain the fusion 
reaction. 
• Predictability of plasma disruptions f rom plasma current 
profiles has been demonstrated. 
• Pellet fuel ing has been demonstrated on the ISX toka
mak. 

It is obvious from these accomplishments that we are 
beyond the basic research and small experimental-device 
stage and have entered the engineering stage of large, 
bi l l ion-dollar demonstration plants. We now need to be
gin to engineer large superconducting-magnet systems, 
t r i t ium breeding systems, blankets for heat transfer, re
mote handling systems, auxiliary heating systems, impurity 
control and ash removal systems, energy storage systems, 
and reactor control systems. 

The promise of a fusion electr ic-power-generating plant 
is perhaps the most attractive among all the energy options 

in terms of wor ld energy supply since it could use the 
inexhaustible fuel resource from our oceans, the naturally 
occurring hydrogen isotope deuter ium, and breed the 
artificial hydrogen isotope t r i t ium for use as a fuel. From 
the point of view of fusion's primary end-product user, 
the electric uti l ity industry, fusion is most attractive since 
it has the potential of being a commercially viable electric 
power producer. 

Figure 1 illustrates the breakeven economics of fusion 
electric power for the first 10 years of plant operation in 
the period 1992 through 2002, if we could get a fusion 
power plant on line in that per iod. It shows that, assuming 
a capacity factor of 65 percent, a fixed charge rate of 18.5 
percent for light water reactors (LVVRs) and fusion, and a 
fixed charge rate of 18.1 percent for coal-fired plants, the 
estimated fuel cost is 78 mi l l /kW-hr (mills per ki lowatt-
hour, 1 mill equals 1/10 cent) for fossil-fired plants burning 
Eastern coal and 63 mi l l / kW-hr for those burning Western-
coal. 

The estimated fuel cost is 25 mi l l / kW-hr for light water 
reactors. By comparison, the estimated fuel cost for a 
fusion plant would be only about 0.06 mi l l /kW-hr , assum
ing in-plant breeding of t r i t ium fuel. This extremely low 
fuel cost dramatizes the great potential of a fusion electric 
plant. 

Of all the plants shown in Figure 1, the LWR is the plant 
with the lowest levelized busbar power cost (that is, cost 
at delivery to the power grid) of 112 mi l l /kW-hr . This 
shows that a fusion electric plant would still break even 
with a LWR even if its fixed charges were as high as 104 
mi l l / kW-hr , as compared wi th the nuclear fission plant's 
79 mi l l /kW-hr . In oher words, whi le the LWR's capital 
investment cost would be $2,557 per ki lowatt-hour, the 
fusion plant could afford to spend as much as $3,374 per 
ki lowatt-hour and still break even with the LWR. 

The CFE Objective and Mission 
Given these cost considerations, even though the next 

fusion machine wil l be an engineering device and not yet 
a fusion power producer, the CFE objective should be 
primarily to achieve, at the earliest practicable date, com
mercial fusion electric power that is safe, reliable, envi
ronmentally compatible, and economically competitive. 

Setting this as the objective wil l focus attention on the 
primary end-use product, a commercial fusion electric 
plant, that we hope wil l evolve f rom fusion's development 
and demonstration plants of the near future. It wil l prop
erly orient the attitudes and efforts of government, indus
try, national laboratories, and universities toward this goal. 
It wil l help define the roles of primary developer, supplier, 
and user. This should be done, however, in a manner that 
does not detract f rom other national programs directed 
toward the achievement of the highest potential of fusion. 

The objective of the CFE clearly should not be to 
perform basic research. It should not be to perform for its 
own sake applied research to develop technology for 
general application. Naturally, some general R&D should 
be planned and carried out to fulf i l l the needs of a specific 
object, such as the FED. This kind of generic R&D is 
consistent with the concept of a CFE, a Center for Fusion 
Engineering. 
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To reach the objective of the CFE, commercial fusion 
electric power, the mission of the CFE should include the 
fo l lowing tasks, under programmatic direction and con
tract administration of the DOE: 

The CFE should specify the site requirements for a FED 
and manage the site. \t should select a contractor to 
manage and technically direct the engineering, design, 
procurement, installation, and assembly of the FED. The 

Figure 1 
BREAKEVEN ECONOMICS 

OF FUSION ELECTRIC POWER 
This comparison of fossil-fueled coal-burning plants 
and nuclear fission light water reactor (LWR) plants 
with a fusion power plant in the first 10 years of 
plant operation (1992-2002) shows that fusion can be 
economically competitive. Assuming capacity factors 
of 65 percent and a fixed charge rate of 18.5 percent 
for LWRs, and fusion plants and of 18.1 percent for 
coal-fired plants, the estimated fuel costs are lowest 
for the fusion plant at 0.06 mill/kW-hr electric, 
compared to 78 and 63 mill/kW-hr for plants burning 
Eastern and Western coal, respectively, and 25 mill/ 
kW-hr for LWRs. The levelized busbar power cost at 
the top of each bar is the overall cost at delivery to 
the electric power grid. A fusion plant could break 
even with the lowest levelized busbar power cost— 
112 mill/kW-hr for the LWR—even if its fixed 
charges were 104 mill/kW-hr. 

contractor should also design and manage construction of 
support ing buildings and facilities. 

The CFE mission should include moni tor ing the per
formance of the FED contractor both technically and 
financially and operate the FED and other devices and 
facilities located at the CFE. Jn addi t ion, working relation
ships wi th national laboratories, universities, and industry 
regarding fusion engineering should be maintained. Fi
nally, the CFE should plan and direct a program of fusion 
engineering and analysis; plan and direct a program for 
the development of fusion engineering technology; and 
supervise safety, environmental, and quality-assurance as
pects of the CFE program. 

Criteria for the CFE Contractor 
There are several kinds of organizations that appear to 

be qualif ied to operate a CFE: large engineer-constructors 
with advanced-technology capability; large manufacturers 
with advanced-technology capability; nonprof i t institu
tions with advanced-technology capability, either already 
established or created ad hoc for the CFE; national labo
ratories; universities wi th an advanced-technology capa
bil ity; and consortiums of industrial companies, national 
laboratories, and universities. 

Each of these has unique strengths and relative weak
nesses. Al though all could perform the role of organizing, 
staffing, and operating the CFE, the key question is which 
type of organization or combination of organizations is 
likely to perform the role best? Arr iving at a dispassionate 
answer is not easy. 

I suggest that the organization, staffing, and operation 
of the CFE can best be performed by the organization 
having the highest probabil ity of being responsive to these 
overall criteria; that is, being best able to provide corpo
rate responsibility and involvement, corporate manage
ment and engineering support, a sound CFE organization 
plan, a strong and experienced CFE director, a strong and 
experienced CFE management staff, a strong and experi
enced CFE engineering staff, fusion community advice 
and assistance, end-product user advice and assistance, 
and broadly based industrial participation. 

I shall review what is involved in each of these consid
erations. 

Corporate Responsibility and Involvement. The parent 
of the CFE organization should be responsible and in
volved in the CFE operat ion. Responsibility may reside in 
a university board of directors and involvement may be 
carried out primarily through an executive officer of the 
university, as is the case with the board of trustees and 
president of the University of California for operation of 
the Los Alamos National Scientific Laboratory. Or such 
responsibility may reside in one of industry's corporate 
boards of directors and involvement may be carried out 
primarily through an executive officer of the corporat ion, 
as is the case with Ebasco's board of directors and its 
executive vice president for advanced technology & spe
cial projects with respect to the industrial subcontract for 
the Tokamak Fusion Test Reactor (TFTR). The parent body 
of the CFE should be a responsible organization with a 
continuity of purpose, technical capability, financial 
soundness, and demonstrated reliability. It should have 
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real interest in the mission of the CFE and be wi l l ing to 
pledge a meaningful involvement on a constant basis in 
the affairs of the CFE. It should be accountable for the 
actions of the CFE and wi l l ing to speak up on behalf of 
the CFE. 

In general, greatest support is likely to be derived f rom 
the home organization having a natural long-term interest 
in the commercial ization of fusion electric power. Some 
organizations wi l l have this kind of interest; others wi l l 
not. For example, Ebasco and its parent company, EN-
SERCH, have a strong and active interest in the develop
ment of commercial fusion power for use by electric 
utilities. Other engineer-constructors such as Stone & 
Webster, Bechtel, Burns & Roe, and others, and large 
manufacturers such as GE, Westinghouse, Combust ion 
Engineering, and Babcock and Wilcox also have a long 
commercial relationship with the electric utility industry 
and are likely to be vitally interested in the further devel
opment of fusion. 

Ebasco, because of its commitment to the development 
of fusion, gives the TFTR project very special attention. 
The Ebasco TFTR project manager reports directly to the 
executive vice president for advanced technology & spe
cial projects, who reports to the president and chief 
executive officer of the company and is a member of the 
Ebasco Board of Directors. Through this direct line of 
corporate responsibility, the status of the TFTR project is 
highlighted at the president's weekly staff meetings and 
at meetings of the board of directors. The chairman, 
president, and CEO of ENSERCH, Ebasco's parent com
pany, is a member of the Ebasco Board and attends these 
meetings where TFTR problems and need for further 
support are reviewed. The supporting action is responsive. 

In general, although a definit ive evaluation can be made 
only on the basis of the commitments of specific organi
zations, large engineer-constructors with an advanced-
technology capability and large manufacturers wi th an 

advanced-technology capability can be expected to rate 
highest f rom the point of view of home office responsi
bility and involvement. Nonprof i t organizations, national 
laboratories, and universities are likely to rate lower. 

Corporate Management and Engineering Support. The 
parent of the CFE organization should have the ability and 
be wi l l ing to provide at the CFE site a full complement of 
management and engineering staff. It should have a res
ervoir of highly qualif ied and experienced management 
and engineering staff available to assist CFE personnel on 
a consulting basis and to provide staff expansion at the 
CFE, ad hoc assignments to solve specific problems, and 
staff replacements. Also, it should be wi l l ing to commit 
such staff as they are required by the CFE to achieve its 
mission. 

A Sound CFE Organization Plan. A sound CFE organi
zation plan should be developed in advance. I propose an 
organization structure such as that out l ined in Figure 2. 
Here are my suggested responsibilities of the CFE: 

(1) Manage Interim FED Team. The CFE should take 
over management of the interim FED design team. 

(2) Direct the FED. The CFE should direct the efforts of 
the FED, including the fol lowing tasks: perform site duties, 
including development of site selection criteria; prepara
t ion of a plan for site development and for support ing 
facilities; direct experimental, test, development, and 
modif ication programs; and perform results evaluation. 

In addi t ion, the CFE should establish an R&D program 
to help define the scope and cost of the FED; select two 
compet ing industrial teams to perform concept formula
t ion and preliminary design; evaluate compet ing industrial 
designs for the FED; award a contract to the organization 
having the best design and management/engineering ca
pability for carrying it out; and direct the contractor to 
perform detailed engineering design of the device, per
form detailed engineering design of the buildings and 
facilities, procure materials, equipment, and components, 
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manage construction of the FED buildings and facilities, 
or construct them by force account, install and assemble 
the FED, develop procedures, and carry out startup and 
operations. 

Finally, the CFE should operate the FED device, includ
ing performing advance planning, wri t ing of operating 
procedures, developing and training an operating organ
ization located at the CFE site, and evaluating results. 

(3) Establish a Physics Advisory Board. The CFE should 
keep abreast of developments in physics at universities, 
national laboratories, and industry that affect fusion en
gineering. It should also establish a physics advisory board 
comprised of organizations such as Princeton Plasma Phys
ics Laboratory, Oak Ridge National Laboratory, Los Alamos 
Scientific National Laboratory, Lawrence Livermore Na
tional Laboratory, Massachusetts Institute of Technology, 
General Atomic Corporat ion, and INTOR or other organ
izations overseas to advise and assist in the solution of 
fusion engineering problems. 

(4) Establish an Electric Utility Advisory Board. The CFE 
should keep abreast of user's requirements for a fusion-
electric plant and establish an electric uti l ity advisory 
board to advise the CFE on electric util ity requirements 

for a fusion-electric plant and to keep the electric util ity 
industry advised of technical progress and commercial 
potential. 

(5) Plan and Direct a Program for Development of 
Engineering Technology. This technology should include 
such items as large high-field superconducting magnets; 
t r i t ium processing and handling systems; materials for the 
first wall and blanket; blankets for heat transfer, t r i t ium 
breeding, and shielding; remote handling and mainte
nance methods; auxiliary heating systems; fuel ing, impur
ity control , and ash removal; energy storage, transfer, and 
switching systems; and reactor control systems. 

(6) Plan and Direct a Program for Engineering Analysis. 
The CFE should maintain up-to-date knowledge of the 
engineering and operating experience of the PLT, PDX, 
TFTR, Alcator-A, TMX, MFTF-B, Doublet I I I , EBT, Tri t ium 
Systems Test Assembly Project, Large Coil Project, neutral 
beam and radiofrequency development programs, the 
Fusion Materials Irradiation Test Facility, JET, JT-60, T-4, 
and others. 

Also, the CFE's program for engineering analysis should 
evaluate fusion engineering and operating experience and 
make recommendations to the DOE's Off ice of Fusion 

This chart of the overall organization for the TFTR project indicates the lines of authority. Ebasco is the industrial 
subcontractor for engineering, design, procurement, and installation of the Tokamak Fusion Test Reactor and its 
auxiliaries. (E = Ebasco; G = Grumman.) 
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Energy regarding the engineering aspects of present and 
advanced systems. 

Principal methods, procedures, and relationships with 
other organizations should be described. The organization 
plan for the CFE should include a plan for how the CFE 
relates to other organizations and how the FED project 
would be carried out by the CFE. Let me relate the 
significance of this by reference to the TFTR program. 

The TFTR Example 
The Ebasco TFTR project organization is a line organi

zation, with responsibility assigned for specific functional 
areas and for tasks of the work-breakdown structure (see 
Figure 3). Overall organization relationships among the 
several organizations involved in the TFTR project are 
specified in Figure 4, which shows that contract authority 
and responsibility go f rom the office of the secretary of 

the DOE in Washington to the manager of the DOE 
Chicago Operations and Regional Off ice, to the contract
ing officer (deputy manager) of the DOE/Princeton Area 
Off ice, to Princeton University where it is exercised by the 
Princeton Plasma Physics Laboratory (PPPL) director, and, 
through h im, by the man who is both PPPL associate 
director and TFTR program manager. 

The DOE decided at the beginning of the TFTR program 
that engineering and construction of TFTR buildings and 
facilities wou ld not be performed by the TFTR industrial 
subcontractor but, rather, by other contractors report ing 
directly to the DOE's Princeton Fusion Program Office. It 
was also decided that design of the neutral beams would 
be performed by a national laboratory under contract to 
Princeton University. 

As a result, it became necessary for PPPL's associate 
director and TFTR program manager to set up a coordi -

FIGURE 4 
MAJOR ORGANIZATIONS' RELATIONSHIPS IN THE TFTR PROGRAM 
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nating mechanism. With good organization planning, 
however, it should not be necessary to superimpose a 
coordinat ing mechanism. The outstanding accomplish
ments of the TFTR project are being achieved because of 
excellent PPPL program leadership, extremely competent 
staffs, and excellent esprit de corps among all organiza
tions involved, not because of initial organization plan
ning 

In general, large engineer-constructors and large man
ufacturers are likely to propose the soundest organization 
plan. Nonprof i t organizations, national laboratories, and 
universities are least likely to propose the soundest plan. 

A Strong and Experienced CFE Director. One of the 
most important assets an organization should bring to the 
CFE is a strong and experienced CFE director. Such a 
person should possess qualities of leadership and charac
ter and have the vision and ability to formulate and 
execute programs. He must be a doer, a person who can 
drive tasks through to complet ion and get the job done. 
He must be able to portray the CFE program effectively 
and to interface easily with peer groups in government, 
industry, national laboratories, and universities. He must 
have skills in both management and fusion technology 
and the charisma that inspires others to fo l low him. 

Undoubtedly, large engineer-constructors, large man
ufacturers, nonprof i t organizations, national laboratories, 
and universities all could f ind one (only one is required) 
proposed CFE director who would be sufficiently out
standing to perform effectively the j ob of director. There
fore, each of these kinds of organizations can be rated 
equal in this regard. 

A Strong and Experienced CFE Management Staff. An 
other consideration of great importance is the extent to 
which a home office organization is wi l l ing and able to 



provide the CFE wi th an outstandingly competent on-site 
management staff. The ability of the large engineer-con
structor to provide management skills to the CFE is sug
gested by the kinds of management people he has in large 
numbers in his home office and project management 
staffs. 

These include people experienced in depth in: project 
management, engineering, planning and scheduling, es
t imating, cost contro l , budgeting, progress-reporting, sys
tem design descriptions, configuration management, 
procurement, vendor contro l , quality assurance, construc
t ion management, contract administration, expedit ing, 
and traffic. 

In general, large engineer-constructors are most likely 
to be able to assign the various types of management staff 
in the quality and quantities required. Managing major 
projects, including the most technically sophisticated 
mult ibi l l ion-dol lar projects, is their major business. Next 
would be large manufacturers. Least likely would be 
nonprof i t organizations, national laboratories, and un i 
versities. 

A Strong and Experienced CFE Engineering Staff. An 
other consideration of great importance is the extent to 
which a home office organization is wi l l ing and able to 
provide the CFE with an outstandingly competent engi
neering staff. It is suggested that the staffing of the CFE 
with strong and experienced engineers in all of the re
quired specialty fields of engineering can best be per
formed by the organization having the highest probabil ity 
of being responsive to the fo l lowing criteria; that is, being 
best able to provide the right kinds and numbers of 
engineers for overall systems engineer ing; design engi
neering for the fusion device; design engineering for 
support ing plant systems; design engineering for manu

factured equipment; procurement, including expedit ing 
and traffic; quality assurance (QA), including vendor QA 
at manufacturers' plants; construction, installation, and 
assembly; start-up and test-operation; and operat ion. 

The large engineer-constructor appears uniquely suit
able to provide the CFE with highly qualif ied engineers 
over a broad spectrum of engineering specialties. The 
primary characteristics of the large engineer-constructor 
are not plants, machinery, and equipment. They are en
gineering competence, independence, and the ability to 
employ and retain top-level engineers. Let me elaborate 
on each of these qualifications. 

Engineering Competence. The large engineer-construc
tors employ thousands of engineers and a select group of 
scientists who, on a professional basis, perform engineer
ing studies, concept evaluations, design engineering, es
t imating, construction and installation, startup and testing, 
and plant operations analysis for government and industry 
throughout the wor ld . That is their business. 

Independence, Objectivity, Neutrality. The large engi
neer-constructor is independent in making professional 
judgments. Living by his reputat ion, he cannot afford to 
be biased by polit ical, regional, or similar considerations. 
He is objective in the development and application of 
technology, in the solution of complex design problems, 
and in the assessment of engineering risks. He has " k n o w -
h o w " gained from years of practical experience. He is 
neutral among systems and equipment and among the 
vendors of such systems and equipment. 

Ability to Employ and Retain Top-Level Engineers. The 
large engineer-constructor is uniquely able to employ 
top-level engineering staffs. The top-notch engineer typ
ically relishes the idea of practicing the profession of 
engineering in a company wi thout a product to sell and 

Far left: The neutral beam injector 
for the Princeton Tokamak Fusion 
Test Reactor, now under construc
tion. Center: A mock-up of the 
completed TFTR in the Princeton 
Plasma Physics shop. Left: coil wind
ing for the magnets of the TFTR at 
Princeton. 

Photos by Carlos de Hoyos 
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Westinghouse Hanford 

Fusion materials testing at the Hanford Engineering De
velopment Laboratory. Above: A wire nearly as thin as a 
human hair is placed in a miniature tensile testing machine 
for basic mechanical properties. The miniaturization of 
specimens is being developed in response to fusion re
search needs, since test locations are limited in volume. 
Top right and left: Materials test capsule is positioned in 
a machine developed by Westinghouse Hanford to per
form rapid examination of experimental capsules by laser. 
The pressurized tube, less than an inch long, is filled with 
helium gas that expands under irradiation. 

in being part of an organization dedicated to indepen
dence, objectivity, and neutrality. 

The ability of the large engineer-constructor to provide 
diversified and experienced engineering skills to the CFE 
is suggested by the kinds of engineering people he has in 
large numbers in his home office engineering staff. 

These include people who are broadly experienced in 
systems engineering, engineering physics, mechanical en
gineering, electrical engineering, civil engineering, chem
ical engineering, industrial process engineering, nuclear 
engineering, instrumentation and control engineering, 
operations engineering, reliability engineering, electron
ics engineering, vacuum systems engineering, environ
mental engineering, safety engineering, metallurgical en
gineering, corrosion engineering, applied mechanics, 
metallurgy, chemistry, geology and seismology, informa
t ion sciences, stress analysis, superconductivity, environ
mental science, rotating equipment, electrical equipment, 
plant start-up, computer systems, and operations analysis. 

The large engineer-constructor has outstanding capa
bility in systems engineering. For example, with respect to 
large nuclear power plants, Ebasco has developed refer
ence plants that incorporate nuclear steam-supply systems 
of General Electric, Westinghouse, Combust ion Engineer
ing, and Babcock & Wilcox, respectively, into total nuclear 
steam-electric stations. Each of these reference plants is 
an interrelated complex of more than 90 engineered 
systems. 

For each reference plant, a format delineation is made 
of design requirements, including process, structural, sys
tem conf igurat ion, maintenance, surveillance and in -
service inspection, instrumentation and control , quality 
assurance and applicable codes and standards; a design 
description detail ing each system, showing system per
formance characteristics, system arrangement, component 
design descript ion, l&C and system interfaces; system 
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l imitations; operation characteristics; casualty events and 
recovery; and maintenance. Other large engineer-con
structors and large manufacturers use similar methods of 
systems engineering. This kind of disciplined engineering 
carries over f rom one project to another. 

In general, large engineer-constructors are most likely 
to be able to assign the various types of engineers of the 
quality and in the quantities required. Providing the ful l 
spectrum of engineers required for complicated engi
neering projects is the engineer-constructor's major busi
ness. Next in rank would be large manufacturers. Least 
likely to provide the best engineering staff would be non
profi t organizations, national laboratories, and universi
ties. 

Fusion Community Advice and Assistance. Another con
sideration is what kind of an organization would have the 
best rapport wi th the fusion community (which is largely 
science-oriented rather than engineering-oriented) and 
thereby be able to obtain enthusiastic advice and assis
tance f rom it? Such advice and assistance is needed on 
the basis both of formal reviews and of frequent informal 
meetings and telephone conversations. The CFE's contr i 
but ion to the development of fusion wi l l be maximized to 
the extent that the fu l l knowledge and experience of the 
fusion community as a whole is reflected in its programs 
and activities. 

In general, the advice and assistance of the fusion 
community probably can best be obtained if the CFE is 
operated by a national laboratory, a university, or an ad 
hoc nonprof i t organization with representation of national 
laboratories and universities. Large engineer-constructors 
and large manufacturers would probably rate second in 
this regard. 

End-Product User Advice and Assistance. If the objective 
of the CFE is validly conceived primarily as the achieve
ment at the earliest practicable date of commercial fusion 
electric power that is safe, reliable, environmental ly com
patible, and economically competit ive, it is of the utmost 
importance to obtain the cont inuing advice and assistance 
of the end-product user, the electric util ity industry. Many 
who are involved in fusion believe that, if necessary 
funding is provided, a f irst-of-a-kind fusion electric plant 
can be developed by or shortly after the year 2000. That 
is only 20 years away. 

Conceivably, the FED could be fol lowed by a first-of-a-
kind fusion electric-generating plant. Wi th this t ime scale 
a possibility, it is imperative that the electric util ity industry 
be brought into the development process in a meaningful 
way at an early date. The advice and assistance of this 
industry is needed to identify what would be required of 
a fusion electric plant to make it a viable commercial plant 
in an electric util ity system. Considerations of ability to 
fol low load swings, allowable plant investment costs, op 
erating characteristics, operator training, and many others 
of this kind are not only important, but may help to 
influence fusion plant design dur ing the course of the 
development program. 

In general, large engineer-constructors who have per
formed engineering services for the electric uti l ity industry 
over many years and who are relied upon by the industry 
as their consultants, plant designers, constructors, and 

operations results evaluators would be rated highest f rom 
this point of view. Next would come the large manufac
turers, who, likewise, have a long record of work ing with 
the electric util ity industry. Rated lowest in this regard 
would be nonprof i t organizations, national laboratories 
and universities. 

Broadly Based Industrial Participation. Being able to 
obtain broadly based industrial participation in the activ
ities of the CFE is another important consideration. Ap
point ing industrial members to a formal advisory board is 
not enough. Neither is it sufficient to invite industrial 
companies to assign people to work at the CFE, or to 
parcel out task assignments on a contract basis. 

A broader participation, based in part on each com
pany's normal role in industry, is necessary. The CFE 
should require the industrial contractor selected for the 
FED to prepare bid specifications on equipment, compo
nents, and hardware systems and to invite qualif ied man
ufacturers and other industrial organizations to submit 
proposals or quotations. This is probably the best way to 
obtain realistic involvement of a broad range of industrial 
companies. Each company, then, would determine the 
types of services, equipment, components, and manufac
tured systems it feels qualif ied to provide, ut i l iz ing its staff, 
shops, and other facilities. 

In general, the large engineer-constructors probably 
would be best qualif ied from this point of view. This is 
how they operate in the performance of their normal 
engineering and construction operations. They know the 
capabilities of manufacturers, specialty shops, industrial 
laboratories, and other organizations with unique capa
bilities. They continually evaluate manufacturers' capabil
ities, negotiate procurement contractors with them, and 
award billions of dollars of subcontract work to them. 
Next able to obtain a broadly based industrial participation 
would be the large manufacturers. Least able would be 
nonprof i t organizations, national laboratories, and un i 
versities. 

Summary Evaluation of Potential CFE Contractors 
In summary, based on the nine overall criteria identif ied 

above for judging the organization best able to organize, 
staff, and operate the CFE, I conclude that 

(1) Large engineer-constructors with advanced-tech
nology capability are most likely to be effective. 

(2) Large manufacturers with advanced-technology ca
pability are next likely to be effective. 

(3) Nonprof i t organizations, national laboratories, and 
universities wi th advanced-technology capability are least 
likely to be effective. 

Furthermore, the strongest organization as a CFE con
tractor would be a team consisting of a large engineer-
constructor as pr ime contractor and one or more large 
manufacturers as subcontractors. 

Leonard F.C. Reichle is executive vice president of 
Ebasco Services Incorporated. His article is adapted from 
a Sept. 1980 presentation at Georgetown University's 
workshop on "Mobilization of the Private Sector in Effec
tive Development of Fusion Energy," sponsored by the 
National Science Foundation. 
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"The environmentalist-terrorist groups are 
merely infantry divisions deployed by 

some of the most powerful political forces 
in the United States."_RobertGreenberg 

Editor, Investigative Leads 

Over the last decade, the United States and other industrialized countries have been under all-out 
attack by the forces of the so-called environmentalist movement. Radicalized youth, "social-acti
vist" lawyers of the Ralph Nader variety, and "expert studies" have all been combined to convince 
many that growth and prosperity are things of the past. 

Now, Executive Intelligence Review is making available a comprehensive study on the environ
mentalist movement, showing how the movement is controlled from top to bottom by some of the 
most prestigious power centers in the United States: New York-based foundations and law firms, 
and federal agencies, under the umbrella of the Council on Foreign Relations. 

Who Controls Environmentalism? 
A special report prepared by Investigative Leads, a research arm of Executive Intelligence Review. 

Available December 1, 1980. $ 5 0 . 

For ongoing domestic and international intelligence, subscribe to the 64-page weekly journal, the 
EIR. For ongoing intelligence on the environmentalist movement, subscribe to EIR's bi-weekly 
newsletter, Investigative Leads. 

You can't make decisions if you don't have intelligence. 

EIR 
Executive Intelligence Review 



The latest geological evidence indicates that only 2 percent of the nation's 
potential oil and gas production regions are being exploited today. 

Now these untapped hydrocarbon reserves can be charted 
using a new advance in electromagnetic mapping. 

Mapping Americas 
Vast Oil and Gas Wealth 

by William Engdahl 

RECENT GEOLOGICAL ESTIMATES continue to belie the 
not ion that the world's petroleum resources are in danger 
of imminent exhaustion. Last September, for example, the 
director of the U.S. Geological Survey pointed out the 
existence of a reef along the Continental Slope extending 
from Maine to Florida, 15 miles wide, 20,000 feet thick, 
and estimated to contain between 2 and 15 bi l l ion barrels 
of recoverable o i l . The Geological Survey also noted that 
a region in the eastern part of the Appalachian Overthrust 

has " t remendous potent ia l " for oil and natural gas pro
duct ion. According to Dr. H.A. Merk le in , a geophysicist 
at the University of Dallas, U.S. domestic oil and natural 
gas product ion could jump f rom a current level of 5.8 
bil l ion barrels of oil equivalent to 7.5 bi l l ion by 1990 and 
9.7 bi l l ion by the year 2000—if accelerated exploration 
and dri l l ing in the as yet untapped regions occurs. 

Unfortunately, the implications of such findings have 
tended to get ignored amid the pervasive theorizing about 





the finiteness of natural resources. The actual resource 
problem that is wait ing to be addressed is not whether 
the United States has sufficient oil and natural gas reserves 
(it undoubtedly does), but how the largely unexplored oil 
and gas product ion regions can most efficiently and eco
nomically be mapped and exploited to supply the nation's 
growing energy needs. 

In large sections of the unexplored and the known oi l 
and gas areas, conventional seismic techniques cannot be 
employed because of complex subsurface fault ing and 
stratification. However, a recently developed electromag
netic mapping technique that can detect the distinct 
electromagnetic f ield emitted by hydrocarbon deposits 
has already demonstrated striking success when it was 
used to map complex geological formations in Oh io , 
Alabama, Oklahoma, and south Texas. 

The technique, the Electro-Seise system, was developed 
by applied physicist and inventor Richard G. Talbert (Tal-
bert 1976). Talbert's advanced electromagnetic mapping 
system is able to locate and map hydrocarbon deposits 
f rom above the ground with extreme accuracy, greatly 
reducing trial-and-error dr i l l ing. The system can also dif
ferentiate between oi l and natural gas deposits and project 
the structural configuration of deposits, information that 
greatly facilitates dri l l ing when it takes place. 

The economics of the Electro-Seise system are also 
promising. The bulk of America's untested oi l and gas 
zones lies 15,000 feet and more beneath the surface of the 
earth, compared with average depths of around 5,000 feet 
for already exploited deposits. The fact that dr i l l ing costs 
increase exponentially the deeper the well makes it im
perative to have extremely accurate geophysical mapping 
techniques if the development of new hydrocarbon basins 
is to be economically feasible. 

The major advantage of Talbert's Electro-Seise system is 
that its accuracy actually increases with the depth of the 
hydrocarbon basins it is mapping. This is because there 
are stronger electromagnetic currents above the deeper 
deposits, a result of the greater heat, pressure, and mot ion 
deep below the earth's surface that heightens the process 
of ionization wi th in the deposits. By increasing the cer
tainty that dr i l l ing probes wi l l be successful, Electro-Seise 
makes the exploitat ion of wells deep wi th in the earth a 
far more practical undertaking. 

Infinite Resources 
The development of this highly sophisticated mapping 

technique, which could quickly open up previously inac
cessible oil and gas regions for development, underlines 
a broader scientific point. The very not ion of f inite natural 
resources is a spurious concept. Petroleum is no more a 
natural resource than any of the other material inputs of 
modern society; it is available and useful to society solely 
as a result of the development of a technological base that 
allows society to extract it and use it. One hundred years 
ago petroleum was not a natural resource, any more than 
uranium is today for an aboriginal tr ibe in Australia or 
deuter ium is before the advent of commercial fusion 
power. 

Reserves of hydrocarbons are properly defined by the 
availability of economical technologies. At the present 

cost of hydrocarbon extraction, many experts estimate 
that the world still has hundreds of years wor th of oil and 
natural gas supplies. The question of future resource 
availability is purely one of developing and applying new 
technologies. The electromagnetic mapping technique 
described in this article exemplifies the way in which a 
new technology can redefine an economy's resource base; 
the Electro-Seise technique extends the scope of recover
able oil and gas reserves by permitt ing efficient resource 
mapping in areas that were previously beyond the reach 
of economical exploration. 

The main resource development and scientific challenge 
that lies ahead is the development of thermonuclear 
fusion, which can provide unl imi ted, clean energy f rom 
the deuter ium in ordinary seawater; revolutionize indus-
frial processing techniques; and completely redefine so
ciety's resource base. Over the next two decades, Amer
ica's . increased energy needs must be met through 
increased product ion f rom conventional fossil fuels and 
nuclear fission. In this perspective, Electro-Seise can play 
an important part in unlocking our untapped fossil fuel 
resources. 

Telluric Currents 
Talbert's Electro-Seise system and all electromagnetic 

mapping techniques exploit the existence of telluric 
(earth) currents, naturally caused electromagnetic currents 
in the earth's surface that provide information about the 
structure and composit ion of the subsurface. The exis
tence of such currents has been recognized for more than 
100 years. However, they were not used to enhance 
geological exploration unti l 1921, when Marcel Schlum-
berger first conducted field experiments measuring them. 
Much of the present knowledge about telluric currents 
must be credited to the French and Russians, who have 
made extensive use of them in geophysical prospecting 
(Schlumberger 1939, Berdichevskiy 1965). Telluric currents 
were defined by L.L. Nett leton in 1940 as " irregular natural 
currents on a large scale within the earth which are 
intimately related to diurnal magnetic variations and have 
corresponding diurnal and also short-period variations. 
They are particularly active at the time of magnetic storms" 
(Nettleton 1976). 

The telluric currents measured at different points on 
the earth's surface vary, indicating lateral changes in the 
electrical properties of subsurface formations. This char
acteristic of telluric currents is particularly useful for lo
cating and mapping geological features such as faults, 
carbonate banks and reefs, salt and shale masses, and the 
earth's basement topography. 

Since Nettleton's early def in i t ion, extensive research has 
been carried out on the sources of the currents, which 
has shown them to be both extraterrestrial and terrestrial. 
The extraterrestrial sources are thought to be a result of 
the magnetic fields generated in the ionosphere by solar 
activity. These magnetic fields in turn give rise to a large 
electric field that includes the earth in its circuit. The most 
familiar evidence of this electron f low is l ightning and 
other static electric discharges. 

The tel luric currents derived f rom extraterrestrial 
sources, which range in frequency from cycles per second 

February 1981 FUSION 37 



Carlos de Hoyos 

Hilda and Richard Talbert and their assistant study conventional seismic charts of an oi l region. The more precise 
information provided by Electro-Seise enables them to detect whether untapped oil remains in known fields. 

Richard G. Talbert, 
Scientist & Inventor 

The evolution of the scientific 
th inking of Richard G. Talbert, the 
man who developed the Electro-
Seise system, is as interesting as the 
technology itself. Talbert studied 
physics in the early 1950s as a pro
tege of the late Dr. F.E. Ronald, a 
geochemist who was then associ
ated with California Institute of 
Technology. In a recent interview, 
Talbert explained that the evolut ion 
of the Electro-Seise system goes 
back to the radiometry surveys that 
he conducted with Ronald dur ing 
the uranium boom of the early 
1950s. 

"Certain of the experiments we 
conducted led us to develop the 
electrical circuitry that dif feren
tiates between terrestrial and extra
terrestrial currents. For example, we 
would dri l l a shot-hole and shoot 

half a stick of dynamite into the 
hole, thereby disturbing the elec
tromagnetic f ield. We would then 
measure the field after everything 
had resettled. More and more, we 
became involved in core dr i l l ing, 
mapping radiation anomalies to dis
cover the source of the background 
electrical currents. All of this work 
led into geology. My personal ed
ucation evolved f rom this early 
work with electromagnetic f ields." 

From his work at Cal Tech, Tal
bert founded the Ontario Testing 
Laboratory, where he did early 
work in ion-exchange columns with 
resin beds to separate some of the 
rare earth elements. In the course 
of this work he discovered that the 
electromagnetic charge was more 
indicative than pH in determining 
the ionization in a charged bed. 
"The first unit we used was a radio 
frequency un i t , " Talbert recounted. 
"That method was very inaccurate, 
but constant refining of the signal 
and development of the type of 
electrode that would respond took 

us off the radio frequency spectrum 
into the type of sensor that is used 
in the Electro-Seise system." 

H. Wayne Hoylman, a geophysi-
cist wi th Gulf O i l , greatly encour
aged Talbert to develop his early 
th inking on use of tel luric current 
for determining the presence of hy
drocarbons. "Hoylman's interest 
was in the electromagnetic spec
t r um, " Talbert related. "Hoy lman is 
the only geophysicist I know who 
was looking at the problem in this 
same way. He was invaluable in the 
early years." Hoylman, who is cred
ited as being the developer of the 
airborne flux-gate magnetometer, 
had done work in the radiofre-
quency signal spectrum in the Army 
dur ing the war and had then no
ticed the effect of minerals on the 
signal. 

Talbert is currently president of 
Texas Electro-Seise Inc. of Fort 
Wor th , Texas and has applied his 
method to unravel complex geo
logical terrains in Oh io , Alabama, 
Oklahoma, and south Texas. 
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Oil and gas deposits are entrapped by faults in the 
earth's crust. Faulting also brings geological strata 
with different chemical and electrical properties into 
contact, which gives rise to a measurable electro
magnetic field along the fault line. 

to cycles per hour, are the source of the background 
electron f low that is registered by all known tel luric 
devices. From the standpoint of electrical prospecting, this 
background f low constitutes "no ise, " which must be dis
tinguished and fi ltered out f rom the electron f low asso
ciated with hydrocarbon deposits in the earth's subsurface. 

It is theorized that the terrestrial side of telluric currents 
results f rom anomalies generated in mineral deposits. In 
general, different substances have different electrical con
ductivities. Therefore, the existence of mineral deposits 
within the earth's subsurface gives rise to areas of dif fering 
electrical potentials, which would explain the measurable 
electromagnetic fields above such deposits. There are, of 
course, other discontinuities wi th in the subsurface, the 
most dramatic of which is fault ing. Faulting involves a 
shifting in the earth's crust in which adjacent strata wi th 
different chemical and electrical properties are displaced 
parallel to the plane of fracture and thrust into contact 
with each other. 

The heightened telluric activity that has been measured 
above hydrocarbon deposits is thought to be the result of 
processes of oxidation and reduction occurr ing on the 
borders of these deposits and the resulting flow of an 
electrical current. 

The chief problem that had to be tackled in applying 
the knowledge of telluric currents to prospecting was 
developing techniques for identifying the stronger elec
tromagnetic currents above the hydrocarbon deposits 
amid the complex, interactive electromagnetic f ield gen
erated by the hydrocarbons, other minerals, geological 
anomalies such as fault lines, and atmospheric currents 
from extraterrestrial sources. 

The Electro-Seise System 
Before the development of Talbert's Electro-Seise sys

tem, all passive electrical prospecting methods—those 
which measure naturally occurring currents and do not 
propagate their own signal—were based on measurements 
obtained f rom sensors located in the ground. The l imita
tion of these methods was that they necessarily ignore the 
differing electromagnetic fields escaping f rom the surface, 
which are available for measurement and subsequent 
interpretation as to their or igin. 

Richard Talbert began extensive work on his above-
ground technique in the late 1960s (see box). He gathered 
his first f ield data in 1970 in California, where his surveys 
located fault ing associated with entrapped oi l . Since that 
early work, Talbert's system has undergone continuous 
refinement fo l lowing the gathering of thousands of miles 
of data by both ground and air vehicles. As a result of 
experience gained over an extremely wide variety of 
known types of hydrocarbon reservoirs, he has been able 
to refine his method to the point that Electro-Seise is able 
to directly detect and delineate hydrocarbon formations. 
The system is further able to differentiate between the 
presence of oil or gas in the format ion and make a 
determination of qualitative structural configurations, in
cluding such essential dri l l ing intelligence as magnitude 
of fault, the direction of its throw, and its strike or angle. 
This information represents a substantial enhancement of 
the data that can be obtained from traditional seismic 

techniques and promises to keep exploration costs 
down—an increasingly important factor in light of capital 
losses resulting f rom such recent government actions as 
the imposit ion of the costly crude oil windfall profits tax 
on wellhead oil product ion. 

The Electro-Seise system is based on a sophisticated 
sensor, which is suspended in the air and carried by either 
a ground vehicle or an airplane. As the sensor moves 
along a selected profi le line, a signal is generated by the 
interaction of the sensor with the natural electromagnetic 
field. The electrodes of the sensor are specially designed 
to measure minute variations in a low frequency band 
where telluric currents occur. The electrodes are in con
stant rotation, enabling them to pick up the slightest 
change in density in the electron f low above the earth's 
surface. The development of such precision instrumenta
t ion for use in geophysical prospecting was, interestingly, 
one of the numerous spinoffs of the NASA space program. 

The signal generated by the electromagnetic f ield is 
recorded both in analog or continuous form on conven
tional continuous graph paper and simultaneously in dig
ital fo rm on magnetic tape for storage and transmission. 
The analog graph enables the operator to identify data of 
interest and make on-the-spot decisions about the validity 
of the data. 

After each day's survey, the raw field data stored on the 
magnetic tape are transmitted via phone hookup or cour
ier to a computer facility at a central office. There, the 
computer outputs data in four formats: tabulated digital 
pr intout, digital chart (a more detailed representation of 
the original analog chart), and later, where interest war
rants, a contour map and obl ique projections (cross-sec-
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The Electro-Seise survey made of Mecom Prospect in Zapata County, Texas by R.G. Talbert in 1975. The heavy 
black lines are fault lines, where a fault structure in the subsurface intersects the earth's surface. The dark shaded 
areas are those where there is a high probabil i ty of hydrocarbons; the light shaded areas indicate fair probability. 

tions of the geological zone). The final assessment of the 
area under study is made f rom the collective data. 

Because of the extreme complexity of most subsurface 
geology, it takes successive readings of a selected zone 
f rom a number of different directions to accurately un
ravel it. By proceeding in this manner, it becomes possible 
to filter out the unwanted background noise produced by 
the earth's electromagnetic f ield and the electromagnetic 
currents above geological formations other than hydro
carbon deposits. Talbert emphasizes that the accuracy of 
his system depends on the successive readings and the 
designing of a sufficiently large and varied gr id. 

Starting wi th a grid of approximately 10 square miles in 
dimension, the Electro-Seise method proceeds by taking 
three sets of readings of the zone. The first reading is to 
establish the average or background telluric activity of the 
geological zone. The second is to map fault structures, 
where hydrocarbon deposits get trapped. Fault lines wil l 
register a relatively strong signal, because faulting brings 
different geological strata with dif fering electrical poten
tials into contiguity, giving rise to a more intense electro
magnetic f ield on the surface above them. 

Once the fault structure of a given zone is del ineated, 

the zone is traversed for a third t ime, this t ime to map the 
actual hydrocarbon deposits. These deposits show up on 
the analog curve as the areas of the greatest signal activity. 
An operator can be reasonably certain that he has pin
pointed a hydrocarbon deposit when intense signal activ
ity recorded dur ing one survey coincides with intense 
signal activity measured dur ing a second survey taken 
from the opposite direct ion. 

Applications 
Seismic data has been notoriously ineffective for del in

eation of subsurface geology in certain regions of Ohio, 
because of the presence of glacial deposits or fills. In 1978, 
Electro-Seise was brought in by the exploration subsidiary 
of Republic Steel. In an effort to determine whether the 
Electro-Seise telluric system was applicable where seismic 
methods had not been, Paul Shick, who was then the 
director of oil and gas exploration for the company, took 
Talbert over acreage where the company had previously 
dri l led 40 to 50 wildcat wells, some of them productive, 
some not. 

Shick recently conf i rmed in an interview that the map 
produced by Electro-Seise successfully indicated where 
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product ion would be good and where bad, "w i th greater 
than 95 percent accuracy." "These were outstanding re
sults," he stated. " I f we had had Electro-Seise at the 
beginning, we could have gotten the same product ion 
f rom only 30 wells instead of almost 50." Even with the 
product ion data f rom the approximately 50 wells, Republic 
had not been able to successfully map the region with 
conventional seismic and other approaches because of 
the very subtle structural relief present. 

Based on the Ohio results, Republic used Electro-Seise 
to map two areas in the Black Warrior Basin of Alabama 
in 1979, one 85,000 acres and the other, 65,000 acres. 
Before the company was forced to retrench oil and gas 
exploration because of recession-related losses in its steel 
operations, eight rank wildcats—that is, wells far f rom any 
previous dri l l ing—had been completed. Published results 
of that dr i l l ing conf i rm that the knowledge of the geology, 
exclusively mapped in this case by the Electro-Seise sys
tem, led to a major discovery of six successful wells, 
several of them with mult iple deposits. Of the two unsuc
cessful wells, one was plugged for cost reasons after an 
engineering fai lure; however, the map indicating the 
presence of rock strata was conf i rmed. The other well did 
not disprove the mapping, but it was not taken to a 
sufficient depth, again for economic reasons. A 75 percent 
success rate for rank wildcats is considered outstanding. 
The domestic industry average runs between 10 and 21 
percent. Averaged over the 11 years to date, Electro-Seise 
has yielded a 65 to 75 percent success rate. 

With the remarkable precision of instrumentation de
veloped in recent years as a spinoff of the space program 
and the qualitatively different approach of tellurics com
pared to conventional seismic methods, Electro-Seise's 
instrumentation is able to delineate structural relief fault-
ings to an accuracy of wi th in 2 feet. Talbert credits this 
remarkable accuracy to "recent improvements in the 
recording of f ield data and the digit izing of wave-form 
measurements." 

Unlike other existing electrical prof i l ing technologies 
now in use, such as that employed by Aminoi l in its 
southwest exploration district (Oil & Gas Journal 1980), 
Electro-Seise is a mobi le system, because it does not 
depend on in-ground electrode measurement. Through 
this advantage, Electro-Seise has been able to greatly 
reduce the t ime an*d therefore the cost of exploration. It 
can cover approximately 10 line-miles (miles of survey 
line) per day carried on a road vehicle and 40 per day by 
helicopter. This speed makes it economical to repeat runs 
to conf i rm accuracy in diff icult or subtle fault zones. 
Ground vehicles can cover rough terrain at 5 miles per 
hour and up to 15 mph on hard-surface roads. By hel i
copter, surveys are usually made at 40 mph, with hover 
modes of less than 30 mph for detail work. Microwave 
posit ioning equipment on the helicopter permits a range 
accuracy of 3 meters within 50 miles. 

In a different geological situation in Ellis County, Okla
homa, the Electro-Seise system was used to conf i rm an 
earlier seismic interpretation of a deep, faulted feature. 
The Electro-Seise mapping differed radically f rom the 
predict ion made by the earlier seismic survey. Electro-
Seise not only predicted such a fault did not exist, but it 
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predicted the existence of productive sands. Dri l l ing has 
subsequently borne out both predictions. 

In another port ion of the same Ellis County acreage, 
Electro-Seise conf irmed a seismic predict ion of a deep-
faulted structure and predicted it would be productive. 
Subsequent dri l l ing conf i rmed this also. This wel l , lying at 
a 17,000-foot depth in the Anadarko Basin, is the deepest 
to date that the Electro-Seise system has conf i rmed as 
valid, although present dr i l l ing in a port ion of this same 
survey area wil l go to a 19,000 to 20,000-foot depth. The 
vast majority of dr i l l ing in the United States to date has 
been 5,000 feet or less. 

A still different type of geophysical problem was pre
sented in the Mecom Prospect in Zapata County in south 
Texas on the Mexico border. This is an extremely complex 
geological fault zone. Two earlier seismic surveys of the 
area were unable to produce a seismic map because a 
6,000-foot shale formation interfered with the velocity line 
of the seismic tests. When Electro-Seise began its survey 
of the area, the subsurface was regarded as unmappable 
by conventional means. The two surveys had been able to 
map only one fault line in the entire area. The Electro-
Seise survey succeeded in delineating the extremely com
plex and unusual fault structure of this region, and sub
sequent dri l l ing carried out in accordance with the Elec
tro-Seise survey yielded 18 successful wells. 

Left: Richard Talbert, inventor of the Electro-Seise 
system, rides in a specially designed prospecting jeep. 

Photos by Carlos de Hoyos 

Above: The two-electrode sensor device, the central 
component of Talbert's system. 

Ninety-eight percent of America's potential oil and gas 
regions are still untested. The Electro-Seise system's 
proven capability suggests a vital new advance in the 
science of geophysics to help get these regions into 
product ion. 

Wiliiam Engdahl is a contr ibut ing editor to Fusion mag-
azine. His articles on the problems of oil and gas devel
opment have been reprinted in numerous journals. Dr. 
Steven Bardwell, director of plasma physics for the Fusion 
Energy Foundation, collaborated in the preparation of this 
article. 
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Right: Talbert and his assistant plot 
information from an Electro-Seise 
mapping of a potential oil region. 

Above: The sensor in action: telluric 
currents, emitted by hydrocarbon de
posits deep within the earth's surface 

are recorded on an analog graph. 

Left: Examining seismic charts of older oil fields. Above: 
Hilda Talbert transfers information from seismic charts to 
a map. Seismic charts of known oil deposits are often 
used to test the accuracy of an Electro-Seise reading of 
the same area. 
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Saturn Results Challenge 
Existing Scientific Theories 
by Marsha Freeman -

As the Voyager 1 spacecraft sped 
past Saturn Nov. 12 and headed out 
on its inf inite journey beyond the 
solar system, it left behind a wealth of 
scientific data that has already begun 
to overturn accepted theories of 
physics and celestial mechanics. 

The flawlessly executed Voyager 
flyby was a technological achieve
ment for America that ranks with 
NASA's finest hours. 

By closed-circuit television at NASA 
headquarters in Washington, D.C., 
NASA personnel and invited guests 
( including this reporter) watched the 
photographs as they appeared f rom 
Voyager, nearly 1 bi l l ion miles away 
from Earth. For the NASA scientists, as 
well as other Americans watching the 
results on television, it was a thr i l l ing 
occasion of the sort not seen since 
the Apol lo moon shots a decade ago. 

The Voyager 1 space probe has 
opened new vistas for science, pro
viding more direct observational data 
about the nature of the universe than 
all of man's previous researches taken 
together. The evidence recorded by 
Voyager show? that the movement of 
celestial bodies cannot be explained 
wi th in the framework of the reduc
tionist Newtonian system. 

Voyager has also uncovered infor
mation about hydrocarbons that is 
extremely important in identifying the 
origins of life on Earth. The discover
ies regarding hydrocarbons, complex 
molecules of hydrogen and carbon, 
wi l l also provide a major boost to 
organic chemistry. 

Hundreds of Surprises 
Nearly everything that Voyager ob

served near Saturn was unexpected. 
But as one of the scientists at the Jet 
Propulsion Lab commented, " I f we 
knew what we were going to f ind , 
there would have been no reason to 
go there." 

Dr. Bradford Smith, head of the 
Voyager camera team, stated: " I n this 
strange wor ld of Saturn's rings, the 
bizarre has become commonplace. 
. . . We may have to develop a whole 
new breed of celestial machinations 
to account for the newly revealed 
Saturnian mysteries." 

The most intr iguing f inding over 
the past week was the apparent 
braided or twisted structure of Sat
urn's outermost F-ring. First observed 
by the Pioneer spacecraft one year 
ago, the ephemeral F-ring is probably 
only 50 miles in diameter and has 
varying densities that show up in pho-

Photographs by NASA 

Opposite: Saturn and one of its moons, Dione, photographed by Voyager 1 
Nov. 3, 1980 from 8 million miles. The limb of the planet can be easily seen 
through the 2,170-mile-wide Cassini Division that separates ring A from ring 
B. The view through the much narrower Encke Division, near the outer edge 
of ring A, is less clear. Beyond the Encke Division (at left) is the faintest of 
Saturn's three bright rings, the C ring, barely visible against the planet. Inset: 
Saturn's F ring, the outermost ring, photographed at a range of 470,000 miles. 
Two narrow, braided rings that trace distinct orbits can be discerned. Also 
visible is a broader, very diffuse component about 20 miles wide and "knots," 
probably clumps of ring material (but possibly "minimoons"). 

Above, just inside the F ring (bottom) is Saturn's 14th satellite. This photo
graph, taken at a range of 4 million miles, shows variations in the brightness 
of the thin F ring, which is less than 60 miles wide. The "gap" in the ring (left 
center) is not real, but the location of a mark engraved on the Voyager camera. 
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Right: Mimas, one of the smaller Saturnian satellites, has a low density, implying that its chief component is ice. This 
photograph shows a large impact structure located on that face of the moon that leads Mimas in its orbit. The structure, 
about 80 miles in diameter, is more than one-quarter the diameter of the entire moon and may be the largest crater 
diameter/satellite diameter ratio in the solar system. Left: The satellite Titan, whose surface is believed to be shrouded 
by aerosols rather than the convective clouds found in the atmospheres of Jupiter and Saturn. 

Revitalizing the U.S. Space Program 
The NASA budget this year is a little more than $5 bi l l ion, less in 

absolute dollars than the budget was in 1965. To revitalize the U.S. space 
program and again have the economy reap the benefits ($14 generated 
in new jobs, factories, and products for every $1 invested) of a top notch 
space program, the Fusion Energy Foundation has proposed that the 
new administration do the fo l lowing: 

First, reinstitute the funding for the various NASA projects kil led or 
wounded by the Carter administration. These include the Shuttle pro
gram; the Galileo mission to Jupiter scheduled for 1986; the Solar Polar 
mission delayed and nearly canceled for lack of funds; OPEN mission, 
the Or ig in of Plasma in the Earth's Neighborhood; the Halley's comet 
f ly-by; the Venus probe and soft-landing mission; the Large Space 
Telescope mission; various space industrialization programs; and the 
Grand Tour of the Solar System program. 

Second, reinstitute NASA's publ ic educational programs, including 
university fellowships, publ ic school curricula, training courses for sci
ence teachers, and the publication of science books and pamphlets. This 
should be accomplished directly through NASA, not through the Na
tional Science Foundation or the Department of Education. 

Third, redirect the energy-related research conducted by NASA, 
which, under the leadership of the Department of Energy, has devolved 
into soft-energy research—solar and windmil ls. NASA and the DOE or 
its successor agency should collaborate instead on advanced technology 
work, such as plasma propulsion, conversion technologies like ther-
mionics and M H D for space and ground-based systems, nuclear reactor 
designs for space, and fuel work in hydrogen. 

tographs as light and dark areas. It is 
a twisted braid of at least two strands, 
much like the double helix structure 
of DNA molecules. 

The braided F-ring, as many other 
phenomena observed by Voyager, 
runs counter to what scientists oper
ating in the framework of classical 
Newtonian physics expected to f ind. 
Newtonian physics can explain the 
structures after the fact, but cannot 
explain how they were formed. 

" I t is like the problem of the old 
Ptolemaic concept ion of the solar sys
tem being Earth-centered," com
mented FEF director of plasma physics 
Dr. Steven Bardwell. "Any new data 
could always be ' f i t ' into the old 
model , but the model was totally un
able to help scientists f ind out any
thing new about the universe," he 
said. 

Comment ing on the unexpected 
braided structure of the F-ring, Dr. 
Morr is Levitt, executive director of 
the Fusion Energy Foundation, said, 
" I t perfectly exemplifies the type of 
harmonic geometry that Kepler [the 
16th-century astronomer] said was 
there." The Newtonian system would 
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have expected that the orbital path of 
the chunks 01" rock that make up the 
F-ring would be a circle or an ellipse, 
Levitt said. 

Two of the three new moons ob
served by Voyager for the first t ime 
lie just on either side of the F-ring. 
Some scientists have posited that 
these two may be "shepherding sat
ell i tes" that keep the particles in the 
F-ring f rom flying away, but no one 
has yet guessed at the or igin of the 
braided structure. 

Voyager has also indicated that 
some of the particles in the F-ring, 
and most likely others of Saturn's 
rings, are made up of charged parti
cles that would interact with Saturn's 
natural magnetic f ield. This interac
t ion could also determine the shape 
and density of the rings. 

One of Saturn's 15 moons is the 
largest known moon in the solar sys
tem and the only one wi th an appre
ciable atmosphere. This moon , Titan, 
has just been observed to contain an 
atmosphere made up of carbon mol
ecules. These organic molecules, 
methane and others, are similar to 
those of early life on Earth. 

Even though it is unlikely that there 
is any life on Titan because of its 
extreme temperature, scientists may 
f ind there hints about how life 
evolved on Earth. 

Saturn's 14 other moons have many 
other remarkable features that chal
lenge accepted interpretations of 
physics. Two of the smallest appear to 
be on nearly the same orbital path. 
Since they travel at different speeds, 
this should lead to a collision as one 
moon catches up to the other. There 
is evidence, however, that these two 
moons have been in existence the 
same bill ions of years as Saturn's other 
moons. Therefore they must alter 
their orbits as they approach each 
other to avoid a coll ision, the first 
known example of the "horseshoe" 
orbit postulated by celestial mechan
ists 80 years ago. 

The large moon, lapetus, more than 
200,000 miles f rom Saturn, appears to 
be made up of two distinctly different 
substances: one reflects light and one 
does not. Even when the sun is shin
ing directly on one side of lapetus, it 
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appears dark. Other smaller moons 
closer to the planet show evidence of 
hundreds of impact craters, some so 
large that there is no explanation of 
why the moon was nof b lown to bits 
on impact. 

As the data f rom Voyager continue 
to be processed by the banks of com
puters at the laboratory, many new 
features of the Saturnian system wi l l 
become known. All expect that the 
new data wil l cont inue to add to the 
new list of questions scientists already 
have. 

The 'Path of Excellence' 
Scientists who have seen planetary 

exploration projects scheduled for 
the 1980s go down to budgetary de
feat over the past 10 years have found 
new cause for encouragement in the 
spectacular results of Voyager's tech
nological feat. 

" I n the middle 1970s we became 
distracted as a people, " commented 
Dr. Bruce Murray, director of the Jet 
Propulsion Laboratory where the 
f l ight was directed and moni tored. 
" W e who created a society based on 
excellence and achievement lost that 
concept. We dropped the bal l , " he 
said. 

"The real question is 'Do we want 
to cont inue on the path of excel
lence? Do we want our children to do 
things for which they can take pride?' 
If we intend to excel, to do things we 
can be proud of, space exploration 
should be among them, " the scientist 
said. 

U.S. Forestry Official 
Approves Oil 
Exploration Leases 

George Olson, Supervisor of Na
tional Forests for North Carolina, 
ruled in late September that the gov
ernment should lease federal land for 
oil and gas exploration in what could 
be one of the nation's most mineral-
rich regions, the Appalachian Over-
thrust. 

A recent study by the U.S. Geolog
ical Survey indicated that a vast, un 
tapped belt of potential oil and gas 
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resources lies along the Appalachian 
range f rom Pennsylvania down to Ala
bama. After the release of the Geo
logical Survey study, A M O C O , the 
nation's largest domestic oil pro
ducer, applied for exploration leases 
on 220,000 acres of federal land in the 
Pisgah National Forest and the Nan-
tahala Forest in western North Caro
lina. 

However, the entire area, like some 
120 mil l ion acres of mineral-rich land 
in Alaska, has been closed to devel
opment and even exploration under 
phase two of the Roadless Area Re
view Evaluation program—RARE I I — 
initiated by Agriculture Secretary 
Robert Bergland. In explicit violation 
of the Eastern Wilderness Act of 1975, 
which calls for "evaluation of re
sources before there is wi thdrawal" 
of lands f rom use, Secretary Bergland 
has been using the category " fur ther 
study requ i red" to place vast acreages 
off limits to explorers and developers, 
pending possible designation of the 
areas as permanent wilderness. 

Olson's decision regarding the Pis
gah National Forest area, which is 
thought to contain large deposits of 
uranium and other minerals, as well 
as oil and gas, was welcomed by local 
groups that have been seeking to de
velop the area. Hamilton C. Hor ton, 
an attorney in Winston-Salem, who 
has been involved in a legal fight to 
reverse the regulatory lock up, said in 
an interview, "This is the only place 
in the country that I know of where 
the Forestry Service has made such a 
ruling in recent years." 

Horton attr ibuted the rul ing to 
powerful lobbying by groups wi l l ing 
to fight the tangle of federal restric
tions on energy development, such as 
the Save America Club wi th which he 
is associated (see Fusion, Dec. 1980, p. 
25). Horton cautioned, however, " W e 
are not out of the woods on this 
issue," not ing that Bergland's office 
has often overr idden the evaluations 
of seasoned professionals like Olson 
in favor of the views of new staffers 
with a bias toward the no-growth phi
losophy of groups such as the Sierra 
Club. Olson's rul ing could still be 
overturned by Washington. 

—William Engdahl 
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Parpart Lectures at Lawrence Livermore 
" H o w to end the present theoret i 

cal impasse in inertial conf inement 
fus ion" was the subject of an invited 
talk given by FEF research director 
Uwe Parpart at the nation's largest 
fusion laboratory, Lawrence Liver-
more National Laboratory in Califor
nia, in October. The presentation to 
a full house of more than 100 fusion 
scientists was part of a tour of the 
laboratory's facilities by Parpart and 
FEF European representative Jonathan 
Tennenbaum. 

A New Concept of Energy 
Present difficulties in understand

ing what happens in a dense plasma 
under conditions of isentropic com
pression by strong shock waves can 
be overcome only by the develop
ment of a new concept of energy, 
Parpart said. Such a conception is in 
fact emerging out of work done by 
the FEF in the fields of economics and 
the mathematics of Bernhard Rie-
mann. 

Parpart went on to describe the 
essential features of the LaRouche-

Riemann econometr ic model , a 
method of computer model ing de
veloped by the FEF on the basis of the 
economic theory of Lyndon La-
Rouche. Parpart emphasized the key 
distinction between ordinary meth
ods of "nat ional income account ing," 
which obscure the difference be
tween productive and nonproduct ive 
investment, and the causa/ parameters 
employed in the LaRouche-Riemann 
model. This model is unique in taking 
innovations in technology and con
sequent increases in productivity as 
the basic phenomena in an economy 
and basing the def ini t ion of parame
ters such as productive labor force 
and real surplus on those phenom
ena. 

The same difficulties that render 
traditional GNP accounting incapable 
of analyzing an economy are at the 
root of the present deadlock in parts 
of theoretical physics, particularly 
quantum electrodynamics. In this 
case, as in many others, the attempts 
to "smooth over" or ignore the sin-

FEF's Freeman Tours Northwest 
Marsha Freeman, the Fusion Energy Foundation industrial research 

director, received an excellent reception during a 10-day swing through 
the Northwest in late October to publicize the passage of the Mc-
Cormack fusion legislation. "Science experts like Freeman are feverishly 
hailing the new law as a milestone in energy legislation," the Wapato 
Independent of Wapato, Wash, reported Oct. 29. 

In all, a half-dozen newspapers and a dozen radio stations in Wash
ington (the home state of Rep. Mike McCormack who sponsored the 
fusion bill) and Oregon carried lengthy interviews with Freeman. She 
reviewed the potential economic impact of the fusion legislation, which 
she compared to the economic leverage of the Apol lo space program of 
the 1960s, and pointed out the particular significance of the $20 bi l l ion 
fusion program mandated by the bil l for the Northwest, where Westing-
house's Hanford Nuclear Reservation is already constructing a facility to 
test and develop new materials to be used in fusion. The Toppenish 
Review highl ighted Freeman's comments on the promise that cheap 
energy supplied by fusion holds for agriculture. "Farming relies heavily 
on both electrical and gasoline energy both directly and indirectly, she 
noted. And fusion wil l provide tons of low-cost electricity as well as help 
in the mass product ion of hydrogen," the Washington paper reported. 

gularities defining changes of phase, 
trying to impose a linearized mathe-
metics on a physical reality that is 
essentially nonlinear, have led to ap
parently insoluble paradoxes. 

The Importance of Riemann 

Historically, Parpart pointed out, 
the foundations for a coherent math
ematical treatment of nonlinearity 
were already laid by Bernhard Rie
mann more than 100 years ago. Un
fortunately, Riemann's methodology 
has been passed down in a severely 
truncated form, and the ful l implica
tions of his work have not been real
ized to this day. 

Parpart cited as a crucial example 
of this Riemann's paper " O n the Hy
potheses of Geometry," in which Rie
mann polemicizes against exactly 
those a priori assumptions of " l ine
arity in the smal l " that prevented Ein
stein and others f rom reconcil ing 
general relativity with the existence 
of a quantum of action. 

What has not been understood, said 
Parpart, is that Riemann's work in 
such disparate fields as shock waves, 
electrodynamics, prime numbers, and 
Abelian functions was all part of a 
coherent program for attacking fun
damental problems in physics. 

Thus it is no accident that Rie
mann's work on shock waves inspired 
Schrodinger's early work on a wave-
mechanical theory of particles, nor 
that recent work on particlelike phe
nomena—solitons—in plasmas and 
other media has revealed astonishing 
connections with Riemann's master
piece of "pure mathematics," the the
ory of Abelian functions. 

Parpart concluded by posing the 
challenge of reviving Riemann's 
methodology in its full extent, draw
ing rigorous conclusions f rom the co
herence of physical theory and eco
nomics. Parpart's presentation was 
fo l lowed by a lively discussion ranging 
f rom questions on the LaRouche-Rie
mann model to the validity of the 
Second Law of Thermodynamics. 

—]. Tennenbaum 
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A sampling of the press coverage of Levitt's press conference in Monterrey. 

FEF Director Levitt Addresses 
Economists' Meeting in Mexico 

"Carter wi l l drive the U.S. to a col 
lapse. Dr. Levitt, on the other hand, 
recommends policy changes." El Sol 
de Mexico, one of the country's lead
ing dailies, thus headlined its cover
age of a press conference held by FEF 
executive director Dr. Morr is Levitt in 
Monterrey, Mexico Oct. 28. El Sol and 
other national and regional news
papers highl ighted Levitt's prognosis 
that unless Carter's economic policies 
are reversed, the U.S. economic col 
lapse wi l l deepen and "w i l l inevitably 
sweep Mex ico . " 

Levitt was in Monterrey, a city in 
Nuevo Leon (the northeastern state 
of Mexico that borders Texas), to ad
dress the Economists Association of 
Monterrey on the LaRouche-Rie-
mann econometr ic model . His tr ip 
fo l lowed a highly successful seminar 
on the model and its application to 
Mexican planning cosponsored by 
the FEF and the Mexican Association 
for Fusion Energy (AMEF) in Mexico 
City in September. The Monterrey 
economics seminar was attended by 
private-sector economists, chief 
economists for many of the state's 

industrial firms, and government of
ficials. The economists expressed their 
frustration with conventional econo
metric models of the Wharton School 
type and were extremely interested in 
the thermodynamic approach p i -
oneere'd by the LaRouche-Riemann 
model . 

Levitt also was the principal speaker 
at a two-day conference on nuclear 
power and the universities sponsored 
by the engineering faculty of the state 
university of Nuevo Leon. 

In addit ion to promot ing interest in 
the model and its applications for 
Mexico's development, the forums 
cosponsored by the AMEF and FEF 
are playing a very important historical 
role in point ing out the potent ial— 
and necessity—for collaboration be
tween Mexico's state and private sec
tors. Such col laborat ion, a prerequi-, 
site for Mexican industrial develop
ment, has been stifled by a long 
history of confl ict between the two 
sectors dating back to the 1910 Mex
ican Revolut ion, a confl ict that has 
been fanned by interests hostile to 
Mexico's industrialization. 

FEF Conferences 
Present Program for 
Reindustrialization 

Programs featuring fusion, high 
technology, and the LaRouche-Rie
mann model have cont inued to draw 
large audiences to the series of con
ferences on reindustrialization policy 
sponsored by the Fusion Energy 
Foundation this fall. 

The Nov. 5 Pittsburgh conference 
featured a presentation on the La
Rouche-Riemann model and its theo
retical basis in hydro-thermodynamic 
concepts by Carol White, author of 
Energy Potential and The New Dark 
Ages Conspiracy. The second book 
tells the story of the British oligarchy's 
efforts to suppress technological de
velopment over the last several 
centuries. 

^White's point that subjective, pol i t
ical decisions, not merely objective 
criteria, determine economic events 
and must be taken into account in 
any econometr ic model sparked in
terested response f rom the audience, 
drawn mostly f rom the city's industrial 
firms. 

Other presentations were given by 
Dr. Wil l iam D. Jackson, director of the 
U.S. magnetohydrodynamics program 
between 1974 and 1979; FEF industrial 
research director Marsha Freeman, 
who presented a program for revital
izing the nation's steel and coal indus
tries; and FEF regional representative 
Steve Douglas, who spoke on the 
stalled Lake Erie-Ohio Waterway Proj
ect. 

Other conferences have been held 
in Los Angeles, Chicago, and Boston. 
The Oct. 15 Los Angeles conference 
featured presentations by pioneer f u 
sion scientist Dr. Friedwardt Winter-
berg; Dr. N.W. Snyder, the designer 
of Parson Engineering Company's 
North American Water and Power 
Alliance plan; and FEF research direc
tor Uwe Parpart. The Chicage confer
ence was addressed by Dr. Robert 
M o o n , professor emeritus of the Uni
versity of Chicago; Charles B. Stevens, 
FEF director of fusion engineering; 
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David Diehl , former head of the 
Michigan Corn Growers Association; 
Ron Thi len, president of the Illinois 
Conference of Cement Masons and 
Plasterers; and Cri ton Zoakos, editor-
in-chief of the Executive Intelligence 
Review. 

The Oct. 30 conference in Newton, 
Mass. was opened by State Rep. 
Thomas Norton (D-Fall River), chair
man of the Energy Committee of the 
State House of Representatives. Pre

sentations were given by Dr. Bruce 
Montgomery, associate director of 
the MIT Plasma Fusion Center for En
gineering Studies, and David Gold
man, economics editor of the Execu
tive Intelligence Review. 

Overal l , the presentations have ex
cited audiences wi th their emphasis 
on reinvigorating the nation's strong 
scientific and technological traditions 
and their rejection of the prevailing 
austerity policies. 

FEF in the News 

The Journal of Commerce, Oct. 27 
"Industry Cast As Key Figure in Fusion Energy Development," UPI 
release by LeRoy Pope 

. . . Charles B. Stevens, an engineer for the Fusion Energy Foundation 
of New York, said the role of industry now must grow steadily and 
ultimately become paramount. . . . There are a dozen or more major 
American companies and numerous smaller firms already involved in 
fusion and, Mr. Stevens said, hundreds more now wil l be drawn in. 

The more important contracts wi l l go to high technology companies 
but, Mr . Stevens said, as the fusion movement advances it wil l generate 
a vast number of contracts for buildings, machinery, vehicles, site 
preparation and other more conventional work. 

New York Times, Nov. 9 
"The Case for Nuclear Energy" by Harriet King 
[In the eastern Washington state area] Energy remainfs] the main employer 
for a highly paid and skilled nuclear workforce drawn from the adjoining 
cities of Richland, Pasco, and Kennewick—communit ies fervently pro-
nuclear. Fusion magazine is sold in local supermarkets here, and Ralph 
Nader was jeered out of town recently. 

Denver Post, Nov. 13 
"Plan Aims at New U.S. Water Supply" by Jim Kirksey 
A "grand design" to nearly double the amount of fresh water available 
for use. in the United States by channeling runoff f rom Alaska and the 
Yukon Territory in Canada was out l ined in Denver Wednesday night. 

The plan is being espoused by the Fusion Energy Foundation as part 
of its overall scheme to rebuild the U.S. economy through the use of 
high technology, especially nuclear fusion. 

Rocky Mountain News, (Denver) Nov. 13 
"Return to Economics of Production Urged" 
The Uni ted States needs a return to the o ld economics of product ion, 
the editor- in-chief of the Executive Intelligence Review said Wednesday 
at a press conference in the Brown Palace Hotel. 

Criton Zoakos, in Denver for a conference cosponsored by the Fusion 
Energy Foundation to promote a fusion nuclear reactor program and a 
return to product ion economics, said that the election of Ronald Reagan 
as president means that the people have repudiated the economic 
policies of the Carter administration and its predecessors. . . . 

FEF Membership News 

A Membership 
Campaign for 1981 

by Harley Schlanger 

Harley Schlanger joined the staff at 
FEF headquarters in New York in Oc
tober 1980 as director of membership. 
He was formerly the FEF coordinator 
in the Southeast. This column will be 
a regular feature of Fusion, to keep 
FEF members up to date with overall 
activities and plans. 

In 1980 the Fusion Energy Founda
t ion achieved one of its major goals 
wi th the signing into law of the Mag
netic Fusion Energy Engineering Act 
of 1980. For six years, we have pro
moted fusion energy research as the 
key frontier technology required for 
global economic development. Lead
ing the fight against the small, vocal, 
antinuclear minor i ty in America who 
have threatened to impose on us a 
New Dark Age under the guise of 
" l im i ted resources," we have dem
onstrated that we speak for the inter
ests of the majority, and that the ma
jority can be mobi l ized when pro
vided with strong leadership. 

Dur ing this t ime, we have expanded 
as an organization, wi th nearly 14,000 
members and 93,000 subscribers. 
Imagine what we can accomplish wi th 
50,000 members! 

This is our immediate target—a 
membership of 50,000, representing 
the most concerned, active, and in 
formed citizens commit ted to restor
ing to our nation the idea of progress. 

Goals for 1981 
We are setting three goals for 1981: 
(1) To promote credit and tax po l 

icies that stimulate productive invest
ment and facilitate bringing new 
technologies on l ine. In particular, 
the United States must promote ad
vanced research and development in 
nuclear, steel, and coal technologies, 
whi le encouraging a greater role for 

Continued on page 54 
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An Open Letter to Fusion Readers and FEF Members 

Science and the First Amendment: 
Who Is Trying to Silence the FEF? 

Dr. Morris Levitt 
Executive Director, FEF 

There is an excellent chance that if 
you are reading this article, you were 
first introduced to Fusion and the 
Fusion Energy Foundation through 
one of our airport distributors. Re
cently there has been a systematic 
effort to reduce access by the FEF to 
the public at airports. This has oc
curred in conjunct ion with slanders 
against the FEF in newspapers that 
serve the communit ies near the air
ports, along wi th other forms of ha
rassment. Because of the increasing 
intensity of these efforts and their 
harmful effects I am taking t ime out 
f rom my scientific and administrative 
duties to report to you the scope of 
the attacks on the FEF and who the 
culprits are, and to suggest a few 
remedial measures. 

The typical form of recent news
paper articles has been to coyly ask 
readers something like " D o you know 
where the money you give the FEF at 
airports really ends up?" This is cou
pled to the theme that the FEF is 
deviously concealing its connect ion 
to a political f igure, former Demo
cratic presidential candidate Lyndon 
H. LaRouche, Jr. This alone would be 
onerous enough, even by today's cor
rupt journalistic standards, since Mr. 
LaRouche has been a frequent and 
wel l -known contr ibutor to Fusion 
whose activities and role as an FEF 
founder have been straightforwardly 
noted in the magazine. But there is 
much more involved. 

Let us go right to the heart of the 
matter so that the record can be set 
straight once and for all. We at the 
FEF f ind ourselves confronted with 

pure and simple McCarthyism; its 
form has been slightly updated to fit 
the degenerate journalistic and polit
ical mores of the 1970s. 

Our story begins with two telltale 
slanders against the FEF. The first ap
peared in the March 30, 1979 issue of 
Wil l iam F. Buckley's allegedly conser
vative magazine, the National Review. 
Therein, writer Gregory Rose made 
the outrageously lying charge that 
money contr ibuted to the FEF ended 
up in such places as the "Palestine 
Liberation Organizat ion." The reason 
for this scurrilous lie was clear f rom 
Rose's location of his wit t ing fabrica
t ion right next to extensive moaning 
and groaning that the FFF had just 
been granted tax-exempt status by 
the Internal Revenue Service. So slan
der number one came f rom the 
" r i g h t " at the t ime of the first indi 
cations of FEF financial and organizing 
success. 

At about the same t ime a somewhat 
milder but similar piece of sniping 
against the FEF emanated f rom an
other quarter, the ostensibly more 
respectable pages of Business Week. 
The latter, it should be noted, has 
recently become a leading advocate 
of the sunset policy of phasing out 
U.S. heavy industry, including nu
clear. 

Target: LaRouche 
I shall return to the case of Mr . 

Buckley and Mr. Rose in a moment. 
Suffice it to say here that in addit ion 
to the FEF, their target was Mr . La
Rouche, the noted economist who is 
credited as one of the principal intel
lectual authors of the European M o n -

FEF's programs to develop the Mid
east, Africa, India, and Mexico have 
drawn fire from a small antiprogress 
faction. 

etary System. The ongoing slanders 
against Mr . LaRouche would make 
Joseph Goebbels blush wi th embar
rassment, and that brings us to pr in
cipal source number two. 

Throughout 1980 a mult ipart series 
of slanders against Mr . LaRouche 
appeared in the New York City neigh
borhood weekly "giveaway" news
paper called Our Town. The author, 
Dennis King, libelously defamed Mr. 
LaRouche as a "Neo -Naz i " and ex
tended the smear of antisemitism to 
include the FEF, whose pronuclear 
fund-raising activities were again 
given extensive attent ion. Mr . La
Rouche has fi led a $20 mil l ion libel 
suit against Our Town and was re
cently granted an award by a French 
court in a similar action against the 
International Herald Tribune (a daily 
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control led by the New York Times 
and the Washington Post), which had 
repeated some of these Our Town 
slanders. 

Before looking inside the slander 
network behind these operations, two 
more recent articles should be cited 
to complete the general picture. 
Hustler magazine, the pornographic 
publication of Larry Flynt, pr inted a 
slander in November modeled on the 
Our Town series that labeled Mr. 
LaRouche as a right winger. Mean
while the more respectable Energy 
Daily, edited by Llewellyn King, and 
the newsletter of a group called 
Americans for Nuclear Energy each 
printed items that exactly contradict 
the Hustler-Our Town slanders by re
hashing the National Review lies that 
the FEF was " p i n k o " or "Soviet-con
nected." 

With these various hardcore pieces 
in circulat ion, "sof ter," but more per
vasive, locally generated articles be
gan to appear in conjunct ion wi th 
political harassment of the FEF airport 
distr ibution operations. 

Lowest Common Denominator 
What is the common denominator 

in this fabric of lies and deployments 
against the FEF? 

The answer is that these slanders 
are authored and condui ted by the 
lowest forms of extremist politics and 
organized crime in our nation. This is 
the polit ical artd cr ime combine in 
the United States whose overall policy 
is drugs and deindustrialization. 

What I present below are the lead
ing evidentiary items f rom a massive 
investigative dossier that I commis
sioned by private investigative and 
law-enforcement specialists. The 
challenge to the reader is to concep
tualize—as we have done—how the 
key pieces fit together into a coherent 
and unique pattern: 

(1) The control ler of Our Town is 
attorney Roy Cohn. Yes, this is the 
same Roy Cohn who was the principal 
wi tchhunter and hatchet-man for the 
late Senator joe McCarthy. Since that 
t ime, Cohn has been the top lawyer 
for the biggest drug-running mobs in 
America ( including the Bonnano gang 

and New York's Studio 54 disco) as 
well as a key figure in the Anglo-
Canadian Permindex Corporat ion. 
The latter entity was named by the 
French government as being behind 
the numerous assassination attempts 
on General deGaulle and by former 
New Orleans district attorney Jim 
Garrison as being involved in the John 
F. Kennedy assassination. 

The publisher of Our Town, Ed Kay-
att, is a convicted swindler. His au
thor, Dennis King, was arrested in 
October for illegally selling plagiar
ized term papers to New York college 
students. Furthermore, it has been 
admitted (on tape) by writers Howard 
Blum and Paul Montgomery of the 
antinuclear New York Times that the 
Times conceived the entire slander 
project, which was then condui ted 
through the neighborhood weekly 
Our Town. K 

This particularly dirty form of anti-
semitic "black propaganda" was un
doubtedly conceived in part to 
counter the coordinated efforts by 
Mr. LaRouche and the FEF to present 
an economic development plan for 
the Mideast that would be the basis 
for peace and security for all parties 
in the region. Obviously, our adver
saries have preferred chaos and Kho
meini-style "Dark Ages" regimes. 

(2) The nominally conservative Na
tional Review editor Wil l iam F. Buck
ley is a leading publ ic advocate of 
decriminalizing drugs and of remov
ing criminal penalties for sexual abuse 
of chi ldren in the schools. Immedi
ately after penning his slander, Buck
ley's author Gregory Rose went to 
work for ultraliberal congresswoman 
Bella Abzug and became a featured 
writer for the Da/7y World, the news
paper of the Communist Party USA. 
FBI documents made available to us 
officially characterize other of Rose's 
McCarthyite smear efforts as nothing 
but lies and fabrications. 

(3) Hustler magazine not only is 
pornographic, but also is a leading 
news outlet for the dope lobby. It is 
one of the locations through which 
the thorough investigator can begin 
to trace out the connections between 

Wide World 

the drug mob and antinuclear terror
ism (most prominent ly involving the 
so-called Yippies). Hustler is closely 
connected to the major drug decr im
inalization lobby, NORML, as are 
Playboy, Wil l iam F. Buckley, and Roy 
Cohn. In fact, the author of the Hus
tler slander, Michael Chance, is on 
the editorial board of the leading pot-
head publ icat ion, High Times. (You 
can see Chance every Wednesday 
night on New York City cable channel 
D at 10:30 P.M. advising drug smug
glers on the safest routes into the 
country as well as the going market 
rates for marijuana, hashish, cocaine, 
etc.) 

(4) The Americans for Nuclear En
ergy is a creation of Georgia Con
gressman Larry McDona ld , also 
known as an ultraconservative. M c 
Donald's staff, though, featured John 
and Louise Rees, individuals still con
nected to the ultraliberal Institute for 
Policy Studies (IPS), a hotbed of ant i
nuclear, antiindustry, and environ
mentalist activism. The IPS is most 
notably a major linkage point for the 
likes of Philip Agee, the former CIA 
agent who, since he became radical
ized, has been responsible for b low
ing all sorts of U.S. intell igence capa
bilities. Strange connections indeed! 

But Mr. McDonald is, after all, the 
top congressional associate of the 
Heritage Foundation. Nominally con
servative, this foundat ion is simulta
neously a principal source of slanders 
against the FEF and a directly British-
control led vehicle for leading U.S. in -
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n actuality however, this grouping 
is ! just a tiny minori ty with no real 
political base except the drug-
drenched Yippie types and the cor
rupt elements of the press. They 
cont inue to poison our national life 
only because their tactics and their 
threats of blackmail are tolerated. 
Now that the country has returned a 
clear mandate for change in the pres
idential elect ion, this antiprogress mi 
nority must be deprived of its capa
bilities to obstruct the policies the 
nation needs. 

Admit tedly, the antiscience mob 
has certain assets at its disposal, which 
we have seen in action against us at 
various airports. Their operations 
have ranged from forcing our distrib
utors to be located at tables together 
with members of the Hare Krishna 
cult ( indicted in many places for drug-
running and illegal possession of 
arms) to attempts to have us removed 
altogether. In many places we can 
identify who is directly running these 
deployments. For example, in Chi
cago it's the polit ical machine of 
Mayor Jane Byrne; in Washington, 
D.C., it's Carter-control led bureau
crats in the Federal Aviation Admin 

istration; in Atlanta, it's the drug-con
nected Emprise concession. 

Everywhere, of course', we f ind the 
corrupted antinuclear press, ever 
ready to print exactly the same 
canned slanders they receive as if they 
were the result of original investiga
tive report ing. This has then created 
the climate for the more overt moves 
to displace the FEF or reduce our 
visibility at the affected airports. 

Agenda for Action 

That brings us to our agenda for 
action against this pernicious opera
t ion. We have been attacked because 
we are acting effectively in the inter
est of the nation. We have helped 
catalyze a renewed commitment to 
progress, we have had a substantial 
victory with the McCormack fusion 
bi l l , and we are the fastest growing 
scientific organization in the country. 
Now let's see what kind of stuff we're 
really made of. 

To clear the way for the great pos
itive work of reindustrialization and 
science over the coming years we 
must get rid of the last obstacle to 
renewed progress in our nat ion: the 
wrecking crew I have named above. 
I call on you as a reader, f r iend, or 
supporter to jo in with us and act for 
yourself and the nation. Here's what 
you can do: 

(1) Put pressure on airport officials 
to provide us with adequate sales lo
cations, free f rom harassment. 

(2) Help us to obtain fu l l , h igh-
quality legal assistance to combat the 
slander and harassment operations. 

(3) Circulate this open letter. 
All of these activities wil l be coor

dinated with a mobil ization of FEF 
members in each region. 

Most important, now is the t ime to 
move the country ahead. Getting rid 
of drugs, McCarthyism, and Mal thu-
sianism is simply the precondit ion for 
the proper conduct of the nation's 
affairs. It is t ime to restore the dignity 
of the First Amendment as the proper 
safeguard of our Constitutional re
publican purpose: to continuously 
perfect our own nation and the wor ld 
through unrestricted scientific and 
economic progress. 
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Membership News 
Continued from page 50 
private industry in the development 
of commercial fusion and other ad
vanced technologies. The govern
ment must also establish a national 
water policy. 

(2) To repeal the National Environ
mental Protection Act, the legislation 
that established the Environmental 
Protection Agency. This wi l l unshack
le the nuclear industry domestically, 
al lowing us to export nuclear tech
nology. Repeal of the EPA wil l have 
the immediate effect of permitt ing 
ful l uti l ization of our coal-burning ca
pacity, whi le enabling the longer-
term implementat ion of new, more 
energy-efficient and environmental ly 
safe technologies such as M H D . 

(3) To put science back into the 
classrooms, f rom the elementary-
school level to graduate programs. 
The collapse of education is one of 
the most serious threats to our na

tion's survival.•Without a f i rm national 
commitment to reverse this, a future 
of drugs and cults wi l l destroy our 
most precious resource, the minds of 
our youth. 

These policies wi l l not be adopted 
wi thout a f ight. Help us represent 
your interests. By jo in ing the Fusion 
Energy Foundation, you can make 
sure that your concerns for the future 
wi l l be voiced and that your voice wi l l 
be heard. Members not only supply 
financial support for FEF educational 
activities in magazines, television, and 
conferences, but also play an active 
role in spreading our ideas. 

I wil l be providing monthly updates 
in this column to keep you abreast of 
our progress toward achieving these 
goals. I wi l l also provide reports on 
membership activity. If you have any 
questions, suggestions, or information 
that you wou ld like to share, please 
wri te to me or call (212) 265-3749. 

Now is the t ime to take the offen
sive. Stand up for America—join the 
FEF! 

FEF Membership 
Schlanger 

The Young Scientist 
Makes Its Debut 
The Young Scientist made its debut 
at a New jersey Education Associ
ation conference in Atlantic City in 
mid-November. Here, Patricia Van 
Thof, Fusion's advertising manager, 
displays the magazine at the FEF 
exhibit booth. The exhibit, which 
included a mini slide show on The 
Young Scientist, met a good recep
t ion, especially f rom science teach
ers who want to include the mag
azine in their curr iculum. 

Carlos de Hoyos 
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Teller: We can build a fusion-fission hybrid in 10 years. Joseph Cohen/Energi 

Teller: Hybrid Breeder 
Fastest Route to Fusion 

In recent interviews, Dr. Edward 
Teller strongly recommended that the 
fusion-fission hybrid breeder reactor 
be pursued vigorously as the fastest 
route to achieving fusion energy. 

Quoted in the Oct. 13 Aviation 
Week and Space Technology, Teller 
said: "The fusion-fission hybrid has 
been discussed in the last couple of 
years with increasing frequency, but 
it has not yet been elevated to 
the dignity of a project. It could be 
realized in 10 years in an economic 
fashion, using elements which are 
practically in hand today." 

In an interview with the Swedish 
magazine Energi och Utveckling (En
ergy and Development), Teller elab
orated: 

" N o w , the McCormack bill for fu 
sion energy is the most exciting pos
sibility, and $20 bi l l ion for 20 years is 
approximately the amount that is 
needed to make it practical. I have 
said f rom 1950, onward that we can 
have fusion no sooner than the year 
2000, and the McCormack bill may 
make it possible, provided you add a 
lot of luck . . . . 

"But we already have a plan which 
I think we can complete in 10 years, 
and which is much more sure. That is 
the fusion-fission hybrid. You start 
inside a long pipe with fusion, sur
round it with uranium—not critical. 
Altogether, you wil l probably get no 
energy, just enough to keep the ma
chine running and very little extra. 
But you can make fuel for fission 
reactors, cheap enough for the whole 
wor ld for thousands of years. 

"A t the same t ime, if we bui ld these 

hybrids, we run into some of the 
engineering problems for the pure 
fusion reactor and we can learn 
whether and how we can make cheap 
fusion reactors. The hybrid has a dou
ble purpose. It is a source of fuel for 
fission reactors and it is practice for 
fusion reactors, practice in an eco
nomical reactor that does not need 
more government money to feed i t . " 

Teller to ld the Energi interviewer 
that he did not like to be called the 
father of the hydrogen bomb because 
" I don' t like the situation where my 
son has to say ' the hydrogen bomb is 
my kid brother. ' " 

Laser Focus Off Target 
On Beam Weapons 

The October issue of Laser Focus in 
the " C o m m e n t " page disparages se
rious consideration of so-called d i 
rected energy weapons—laser and 
particle beams. Using the spurious 
argument for nonprol i ferat ion, Laser 
Focus takes a laissez faire att i tude to
ward progress in science, ignoring the 
fact that a superpower science race 
does not necessarily lead to an arms 
race. 

The latest round in the beam weap

ons debate goes back to the summer 
1980 Aviation Week, which published 
extensive features by military editor 
Clarence Robinson concluding that 
the potential for deploying these 
weapons is far f rom negligible. Their 
use in antiballistic missile defense sys
tems would have a profound strategic 
effect. 

One source close to the dispute 
pointed out that Laser Focus is acting 
on behalf of Defense Secretary Harold 
Brown, branding warnings about So
viet development of beam weapons 
as "specious arguments," and attr ib
ut ing much of the stir to the "Lock
heed gang of f ou r " who recom
mended U.S. development of beam 
weapons. 

However, after the Lockheed group 
testified before a Senate committee 
earlier this year, the Defense A d 
vanced Research Projects Agency 
(DARPA) independently conf i rmed 
theit projections. Also, a wel l -publ i 
cized crit ique showing that these 
weapons would be unfeasible, wri t ten 
by Dr. Richard Garwin of IBM and Dr. 
Costa Tsipis and his colleagues at the 
Massachusetts Institute of Technol
ogy, has been completely refuted by 
analysts in the Department of De
fense. 

Nevertheless, Laser Focus cata
logues the "technical obstacles" to 
deployment of laser weapons, con
cluding: 

"Directed-beam technology clearly 
^deserves military attention. At some 
point in their evolut ion, these two 
technologies—laser and particle 
beam—will be considered for accel
erated development, and later per
haps for deployment in weapons. 
Such consideration should also take 
into account any impact on arms con
tro l , and on other weapon systems 
such as the MX missile, for which a 
product ion decision is still three years 
off. . . . 

"What 's not needed is premature 
• heating up of the discussion by eco

nomic and political advocates. That 
wou ld perform a profound disservice 
to the laser communi ty and possibly 
to the entire noncommunist wo r l d . " 

As for what wil l happen if the So
viets deploy beam weapons that we 
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do not have, Laser Focus has nothing 
to say except that we'l l "shoot them 
d o w n . " 

The danger of this approach is that 
U.S. technological superiority has dra
matically eroded in recent years. The 
question at stake is not arms race per 
se, but whether American research 
and development personnel should 
be heavily deployed into frontier 
areas whose implications far outstrip 
narrow considerations of whether a 
deployable weapons system wi l l 
emerge. 

Early indications f rom research in 
beam transport are that a new realm 
of previously unsuspected self-organ
izing phenomena are accessed in the 
highly energy dense regimes found in 
these devices. That the understanding 
and control of these phenomena 
would have profound consequences 
in many areas, including control led 
thermonuclear fusion research, 
should go wi thout saying. 

America's strength lies in develop
ing its technological capabilities, both 
military and civil ian, in depth, not in 
the pursuit of one or another wun-
derwaffen, that may for the moment 
seem to solve the strategic problems. 
Apart f rom the question of techno
logical feasibility, there has to be se
rious discussion about strategic issues, 
including the whole question of ABM 
systems. 

Business Week Pans 
Hi Tech Investment 

Business Week's Nov. 10 cover story 
seems to be geared to discourage 
investment in small high-technology 
firms that are beginning to enter the 
market in a strength that has not been 

seen in years. The real whopper is 
that the article characterizes as high-
tech investment areas only genetic 
engineering and computers. 

What's particularly galling is that 
the article appears a month after the 
McCormack fusion bill was signed 
into law, giving national priority to 
achieving commercial fusion by the 
year 2000. There are going to be a lot 
of new companies moving in to de
velop cryogenics, special materials, 
and many other products to support 
this program. 

Where has Business Week been? 
John Schoonover 

Science 80: 
Supporting the Luddites? 

"The Bittersweet Harvest," an art i
cle in the Nov. 1980 issue of Science 
80 magazine, reports on a court case 
in California where the California Ru
ral Legal Assistance group, a federal 
program, is suing the University of 
California for misuse of federal funds. 
The misuse?: research work on the 
mechanization of agriculture. 

It's not bad enough that the Amer
ican Association for the Advancement 
of Science, publisher of Science 80, 
states that it is not the role of the 
government to enhance man's con
t inued mastery over nature—scientific 
progress. A Superior Court judge in 
Alameda County has ruled that the 
university must stand trial on the 
charge that it has unlawfully subsi
dized the development of labor-
saving agricultural machines that ben
efit private agricultural concerns. 

The (J82 Tomato 

The major case cited in the article 
is the U82 tomato, and the highly 
mechanized tomato-harvesting ma
chine. The U82 tomato, developed by 

the University of California, has been 
genetically engineered to be used in 
conjunct ion with the tomato harvest
ing machine. The tomatoes are tough 
enough to resist harsh treatment, sep
arate easily f rom the stem, have a 
square shape (so they don' t role down 
the conveyer belt of the harvester), 
and all ripen approximately at the 
same time—all in all an amazing ge
netic engineering feat. 

Eighteen to twenty-four harvesting 
machines can pick up to 25 tons of 
processing tomatoes in one hour. 

The Science 80 article makes the 
argument that an increase in techno
logical improvements results in an in
crease in the rate of unemployment. 
This argument is as ridiculous as it is 
ancient. The ability of a society to 
constantly uplift its members cultur
ally and economically is based on the 
replacement of stoop labor (i.e., m i 
grant farm labor), wi th more produc
tive high-technology jobs. That's how 
the U.S. workforce has gone f rom 94 
percent of the populat ion being en
gaged in agriculture dur ing the t ime 
of the American Revolut ion, to 4 per
cent in 1980. 

At the same t ime, productive em
ployment and the standard of living 
have increased manyfold. And that is 
just what the U.S. Consti tut ion explic
itly calls for! 

The article also asserts that the tre
mendous increase in productivity be
cause of mechanization does not 
necessarily mean lower prices for the 
consumer. This is of course absurd. 
Can you imagine what the labor costs 
would be to the farmer? How many 
farm workers would be required to 
equal the output of machinery that 
can consistently harvest more than a 
ton of tomatoes per hour? 

The trial against the University of 
California wil l begin in 1981. Al though 
no one can predict the outcome, one 
thing is for certain. If science and 
technology are convicted of the crime 
of abolishing stoop labor, a very dan
gerous anti-Constitutional precedent 
will be set. 

This item was contributed by jerry 
L Steering. 
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Books 

The Right Way to Teach Math 
by Carol White 

Why johnny Can't Add: 
The Failure of the New Math 
by Morr is Kline 
New York: Vintage Books, 1974 
(paperback), $1.65 

Recently I was pleased to come 
across Why Johnny Can't Add, a book 
writ ten by Morr is Kline in 1973. It 
brought back to me the days when I 
studied with Professor Kline at the 
Courant Institute at New York Uni
versity in just such a program as he 
recommends in the book. 

I believe that the Courant Institute 
was the only place in the country 
where a graduate mathematics de
partment undertook to run the Na
tional Science Foundation's master's 
degree fel lowship program for high 
school mathematics teachers. A l 
though the institute's founder, Rich
ard Courant, was no longer active 
when I attended in the late 1960s, his 
spirit nonetheless was still pervasive. 
And it comes through in Kline's book 
on the failure of the New Math. 

The Courant Institute was modeled 
on the mathematics and science 
department at Gott ingen University in 
Germany as it emerged in the 19th 
century under the leadership of 
Richard Courant's mentor, Felix Klein. 

Felix Klein was the person most 
responsible for establishing the inf lu
ence of Bernhard Riemann after his 
death. But Klein also concerned h im
self directly wi th the task of ensuring 
that Germany would have trained sci
entif ic and engineering cadre, by 
work ing with key industrial figures in 
Germany to foster coordinated gov
ernment and industry support fori 
mathematics and science education. 
He also intervened to ensure the 
highest level of mathematics and sci
ence training at the preuniversity 
level. 

In Germany at that t ime, it was not 

unusual for fifth-grade teachers in the 
best schools to hold doctoral degrees. 
Mathematics and physics teachers in 
the academic high schools always 
held such degrees, and had been 
trained at universities such as Got t in
gen in the same program as future 
university professors. In fact, the pro
gram of future high school teachers 
was, if anything, more stringent. 
Those individuals who studied d i 
rectly under Felix Klein were required 
to spend an extra year at the univer
sity, in which the focus of their train
ing was teaching methods based on 
geometric constructions. Gott ingen 
still has a hall f i l led with three-dimen
sional and higher-dimensional geo
metric models bui l t by these students. 

It is to this tradit ion that Morr is 
Kline refers when he demands that 
high school and elementary mathe
matics instruction be developed 
around the process of construction 
rather than trapped in the rigor mortis 
of Euclidean proof structure and its 
current elaboration in so-called set 
theory. 

As Kline says, and as he taught, a 
student does not become a mathe
matician by learning highly polished 
and sophisticated proofs. It is pre
cisely in replicating the false starts that 
accompany genuine discovery that a 
student in fact discovers his or her 
own creative ability. One of the best 
ways to teach mathematics is to re
produce as far as possible the actual 
process of discovery and evolut ion of 
mathematical ideas, because the 
problems that were faced historically 
are usually still the conceptual prob
lems confront ing a student who is 
striving to master the discipline. 

When Kline's book was published 
in 1974, perhaps one of its best fea
tures was the list it contained of 75 
quali f ied mathematicians who joined 
Kline in publicly attacking the New 
Math . Wi th what a sigh of relief the 
typical, otherwise int imidated parent 

must have read the book and had his 
own intui t ion conf i rmed. The book is 
ful l of enough angry one-liners to 
l ighten the heart of the most op
pressed parent. My favorite runs: 
"They [New Math students] are asked 
to accept the closure axiom. In the 
case of two integers, for example, this 
reads: The sum of two integers is an 
integer. Were the students not prop
erly forewarned by this axiom would 
they have thought that the sum of 
two integers is a cow?" 

Kline's Continued Relevancy 
The book's cont inuing relevancy is 

underl ined by the findings of the 
President's Advisory Commission Re
port on Science and Engineering Ed
ucation for the 1980s and Beyond. The 
authors of the report document that 
although high achievers in math and 
science survive New Math programs 
and perform wi th the same compe
tence as students did under tradi
tional curricula, the average student 
has fallen way behind. Also, the intro
duct ion of the New Math into ele
mentary and high school curricula is 
probably in large part responsible for 
the number of students electing to 
drop math and science after the 10th 
grade. 

Of course, the environment in 
schools where drugs are freely c i rcu
lated is not conducive to the serious 
study of any subject. And the ant i -
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Fed U*> With 
'Aquarian Age* 
Fakery? ^ 
When the media touted Close Encoun
ters as a humanistic vision of the 
sciences, Campaigner readers weren't 
taken in. They had read Genius Can 
Be Taught! and were familiar with the 
principles of scientific discovery that 
have remained unchanged since 
Plato's Academy. 

We have been campaigning against 
the counterculture for a decade. We 
showed how rock music and drugs go 
hand in hand. Some people called us 
elitist for insisting that Beethoven's 
music was a prerequisite for successful 
scientific work. 

We know our readers haven't read 
Dante, or Schiller, or Shakespeare the 
way our forefathers did. But our 
coverage has made these classics rele
vant and alive to the political battles 
the nation faces today. 

The Campaigner is the most intelli
gent magazine published in America. 
It used to be, America was the smart
est nation on earth. Our survival 
depends on making it so again. 

Books 

science anarchist ("do your own 
th ing") ideology peddled in schools 
today by the environmentalist move
ment is equally malignant. 

As the government report on sci
ence and engineering education is at 
pains to repeat: this situation cannot 
be al lowed to cont inue. Not only are 
chi ldren being prematurely shut out 
of career opportunit ies that require 
some technical competence and not 
only is the nation losing a valuable 
pool of skilled manpower and spe
cialists, but a scientifically ill iterate 
citizenry is not competent to make 
correct political decisions on indus
trial and defense policies. 

The report issued by the President's 
Advisory Commission also points out 
a danger not foreseen by Kline. Many 
school boards under financial pres
sure have responded to the failures of 
the New Math by throwing out the 
baby with the bath water. There is 
now a dangerous tendency to e l imi
nate math and science f rom the cur
ricula entirely, except for the most 
rudimentary dr i l l in calculation. 

The recommendations of the Pres
ident's Advisory Commission are ex
cellent as far as they go. Like Morr is 
Kline, the authors call for an intimate 
wedding of math and science curr i 
cula to developments in technology, 
both to expose students to future ca
reer possibilities and to awaken their 
excitement to the academic material. 
Unl ike Kline, the authors only attack 
the New Math by impl icat ion, for its 
failure to educate the nonspecialist. 
Yet, it is quite clear that young Amer
ican scientists and engineers currently 
have preeminence in spite of, not 
because of, the introduct ion of the 
New Math in the lower schools, which 
emphasizes abstract formalism in 
place of creative thinking and de
taches mathematics f rom its roots in 
scientific application. 

The one fault that I f ind with Kline's 
book is his tendency to treat in a 
pedestrian way the relationship of 
mathematics to science. It is true that 
mathematics is only a handmaiden of 
science, but not in the sense that 
Kline attaches to the statement. Sci
ence is not like an apple tree f rom 
which its frui t , technology, drops; it 
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is a hort icultural system that cont in
ually creates and develops new trees. 
Science is the succession of new sci
entif ic theories f rom which technol
ogies spring, a process Bernhard Rie-
mann described as a nesting of 
higher-ordered manifolds. 

How to Teach Math 
Mathematics must be taught as 

mathematical physics, wi th students 
given the fullest acquaintanceship 
wi th modern technology as well as 
workshop construction. That is axio
matic. 

But we can also teach the method 
of Riemannian geometry. The human 
mind works projectively by develop
ing ordered series of conceptions, 
and then reflecting upon its own or
dering process of concept format ion. 
Geometry itself can be studied in pre
cisely the way that Felix Klein elabo
rated in his Erlangen Program, 

It is the relationship among geo
metries, projective and Euclidean, for 
example, as they are transformed into 
one another, that is the proper sub
ject of geometry. If we are to carry 
through and enhance the work which 
Felix Klein began, it must be f rom this 
Riemannian standpoint. 

Carol White, who taught math on 
the university level, is the author of 
Energy Potential: Toward a New Elec
tromagnetic Field Theory and The 
New Dark Ages Conspiracy. 

Books Received 
The Energy Center. John F. Hemdal. 
Ann Arbor: Ann Arbor Science Publica
tions, 1979. 239 pp., $37.50. 

Science and the Cure of Disease. Ef-
raim Racker. Princeton: Princeton Uni
versity Press, 1979. 99 pp., $12.50. 

Electricity in the 17th and 18th Cen
turies: A Study of Early Modern Phys
ics. J.L. Heilbron. Berkeley: University of 
California Press, 1979. 500 pp., $42.50. 

Population Malthus. Patricia James. 
Mass: Routledge and Kegan Paul Ltd., 
1980.461 pp., $43.50. 

Reclaiming the West. Daniel Philip 
Wiener. New York: Inform, 1980. 379 pp., 
$75. 

HOSTAGE 
to Khomeini 

The Only Book Written 
About Khomeini's Iran 

and Its Impact on the U.S. 

Robert Dreyfuss, Mideast desk chief of the 
Executive Intelligence Review, predicted 
that the fall of the Shah was the first phase in 
a plan to disrupt Mideast oil flow. The plan 
was to blackmail Europe with an oil cut-off 
and to hurl Iran back to the Dark Ages. 

But this plot leads straight to the top of the 
Carter administration. 

HOSTAGE TO KHOMEINI could 
be as disastrous to Carter as the PEN
TAGON PAPERS was to Nixon. 

That is why no author has touched it. 

Now, Robert Dreyfuss tells 
the whole story: 

• How British intelligence orches
trated the mullahs' revolution. 

• How Billygate is just one part of 
the Carter administration's secret 
alliance with the Khomeini regime. 

• Why Jimmy Carter let 60 
Americans be taken hostage. 

• Why the April "rescue" raid failed. 

• How the U.S. Justice Department 
under Carter let the Muslim 
Brotherhood, Khomeini's hit 
squads, operate freely on U.S. 
soil. 

illustrated 
$4.25 

250 pages, paperback 
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International 

Sweden 
Continued from page 20 

Sweden, for example, and sell the 
Swedes power station equipment and 
raw materials such as natural gas. 

Brezhnev's proposals appear to be 
bearing fruit. In late September, 60 
leading Swedish businessmen—"the 
largest Swedish trade delegation to 
the Soviet Union since 1951," as the 
Swedish Press Agency pointed out— 
attended a meeting in Moscow of the 
Swedish-Soviet Joint Commission on 
economic, technical, and scientific 
cooperat ion. 

There were two main items on the 
agenda: Swedish participation in the 
development of the raw materials-
rich Timano-Pechora area east of the 
Urals, an area described as being "as 
big as all of Sweden." Swedish partic
ipation wou ld encompass involve
ment in oil and gas, paper and pulp, 
and mineral development and in
volvement in everything " d o w n to 
the last nai l , " according to Swedish 
industry minister Nils Aasling. 

The second item under discussion 
was a Soviet offer to supply natural 
gas to Sweden via Finland. In return, 
the Soviets are seeking the help of 

Swedish industry in developing the 
natural gas fields and bui lding the 
pipelines. 

The Swedish press noted that a 
clause in the new 10-year trade agree
ment calls for " jo in t projects in third 
countr ies," and the newspaper Syd-
svenska Dagbladet reported, " i t has 
been hinted that this may be a refer
ence to cooperat ion in bui lding nu
clear plants." 

Swedish Industrialist 
Calls for 'Maximum 
Industrialization' 

"The basis for global peace is the 
development of the entire developing 
sector. And here I am of course in
cluding literacy programs, higher ed
ucation and medical and health care." 
Bengt Hokby, a leading spokesman 
for Swedish industry, made these 
comments in an interview featured in 
the Oct. 1980 issue of Energi Och 
Utveckling (Energy and Develop
ment), the publication of the FKU, a 
Swedish cothinker organization of the 
Fusion Energy Foundation. 

Hokby is the president of HIAB-
FOCO, one of the world's leading 
manufacturers of heavy hydraulic 
cranes. He is also the former chairman 
of the Swedish Association of Metal-
work ing Industries and a board mem
ber of the Swedish Metal Trades 
Employers Association. 

In the Energi interview, Hokby calls 
for the integration of Sweden into the 
European Communi ty and the Euro
pean Monetary System and the adop
t ion of a national industrial policy 
based on "max imum industrializa
t i o n " at home and the opening up of 
the vast markets in the Third Wor ld— 
a perspective that is now being dis
cussed throughout Swedish business 
circles. 

Hokby emphasizes the need to step 
up development credits to the Third 
World—using the vehicle of the 
EMS—to ensure the industrialization 
of those nations, markets for the ad
vanced sector's products, and wor ld 
peace. "There is no comparable alter
native to the EMS," he concludes. 

USDA Responds to African Famine: 

Business As Usual 
After reading in the Nov. 1980 Fusion about the emergency need for 

3 million tons of U.S. grain to prevent 10 million Africans from starving 
to death, California readers Mr. and Mrs. Donald Nelson telegraphed 
President Carter urging him to take immediate action to send grain to 
Subsaharan Africa. They received a reply dated Oct. 37 from an official 
of the Foreign Agricultural Service of the U.S. Department of Agriculture 
explaining that the United States is carrying out its normal grain sales to 
Africa. Reprinted here is the text of the USDA reply: 

Thank you for your cable of Oct. 17 urging release of 3 mil l ion tons of 
grain at parity prices f rom U.S. farmers for immediate shipment to Africa. 

About 2 mi l l ion tons of U.S. grain have been allocated for fiscal year 
1981 for sale to African countries under the Public Law 480, Title I, 
program. Under Title I, the United States, through the Commodity Credit 
Corporat ion (CCC) finances the sale and exports of commodit ies, wi th 
the actual sales made by private U.S. suppliers to foreign importers, 
government agencies, or private trade entities. The commodit ies are 
then usually resold in the recipient countries (or used to bui ld stocks), 
and the local currency proceeds are used by the recipient government 
or private trade entity (PTE) for the purposes specified in the sales 
agreement. 

In addi t ion, nearly 200,000 tons of grain are expected to be made 
available to several African countries dur ing fiscal year 1981 under Title 
II of the Public Law 480 program. Title II encompasses all grants of 
agricultural commodit ies carried out by cooperating sponsors. These 
sponsors include fr iendly governments operating under bilateral agree
ments with the United States, nonprof i t voluntary U.S. agencies such as 
CARE and CRS, international organizations such as UNICEF, and the 
Wor ld Food Program, a multi lateral organization set up by the United 
Nations and the Food and Agriculture Organization (FAO). These grants 
support regular ongoing programs such as school feeding, maternal / 
child health programs, and food- for-work communi ty development 
projects, as well as emergency disaster relief activities. 

Glenn Samson for Donald ). Novotny 
director, Grain and Feed Division, Commodi ty Programs 
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'Animal Rights' 
Advocates Target 
European Diet 

European environmentalists cele
brated a mult inational victory in Oc
tober when the agriculture ministers 
of the European Communi ty nations 
agreed to place an across-the-board 
ban on the use of hormones in live
stock raising. The decision, which has 
not yet been implemented, appears 
to go far beyond its U.S. precedent, 
the out lawing of use of the hormone 
DES (diethylstilbestrol) in livestock 
raising a year ago. 

The EC action wil l cripple the 
growth of a capital-intensive livestock 
industry in Europe, making meat 
more costly and scarce in countries 
that do not yet come close to Amer
ican nutr i t ion standards. In fact, this 
is the explicit intent ion of one of the 
leading forces in the EC campaign, 
the Swiss-based "animal r ights" 
movement, whose advocates have al
ready succeeded in completely ban
ning egg product ion by means of 
caged layers in Scandinavia, and are 
campaigning throughout Europe to 
ban the use of slatted floors in live
stock product ion. 

The flap in Europe began last sum
mer when the media promoted a 
story concerning possible cancer-
causing hormones in French veal ex
ported to Italy as baby food. At the 
same t ime, Europe was f looded with 
stories of helpless calves being 
snatched f rom their mothers and 
raised inhumanely in an industrial 
fashion. Photos of calves tied in feed 
boxes fi l led the newspapers. 

The Brussels-based Bureau of Eu
ropean Consumer Organizations and 
French consumer groups went into 
action, calling for a boycott of veal in 
early September, which caused a 50 
percent drop in veal slaughter and 
sales wi th in two weeks and rapidly 
spread to Britain. 

O n Sept. 23, weeks after Italy had 
banned the import of French veal, an 
Italian magistrate ordered a country
wide ban on the sale of veal, the 
staple meat of the Italian diet. 

International 

As in the case of the DES hoax in 
the United States, the facts of hor
mone use in livestock raising were 
distorted or ignored in the EC envi
ronmentalist campaign. DES—like 
many other hormone and antibiotic 
feed additives—has been used suc
cessfully for more than 20 years in the 
United States, its use guided by clear, 
scientifically based rules and regula
tions. These additives, by protect ing 
the health of animals, are responsible 
for both a better quality of meat for 
consumption and more efficient and 
therefore cheaper product ion of ani
mal protein. It is estimated, for in
stance, that DES has increased feed 
efficiency by 12 percent, and has 
saved about 7.7 bi l l ion pounds of feed 
a year in the United States. 

The environmentalist propaganda 
in Europe emphasized that at least 80 
percent of French veal is produced 
f rom cattle receiving hormone injec
tions. This is true. And France pro
duces fully half the veal consumed 
with in the EC despite the fact that the 
country lacks an abundance of good 
grazing land—an accomplishment 
that results f rom the adopt ion of cap
ital-intensive methods, including hor
mone additive use. 

Obituary 
M.A. Lavrentyev: 

1900-1980 

The Father of 
Sjberian Science 

Mikhai l Alekseevich Lavrentyev, 
the father of Siberian science, died 
Oct. 15 at the age of 80. For more 
than 20 years, Lavrentyev led the sci
entif ic experiments that produced the 
outstanding record of Siberian sci
ence, technology, and economic de
velopment. 

Lavrentyev was given the responsi
bility for planning and organizing the 
Siberian development effort by the 
Soviet Academy of Sciences in Mos
cow in 1957. At the t ime, the Soviet 
government adopted a policy state
ment to establish a Siberian branch of 
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the Soviet Academy of Sciences in 
order to open up the vast Siberian 
terr i tory—one-third of the entire So
viet Union—to raw material, indus
trial, and agricultural development. 

For 35 years, beginning in 1935, Lav
rentyev had directed a section at the 
Steklov Mathematical Institute of the 
Academy, where he became recog
nized as the head of the Soviet school 
of the theory of functions. He also did 
work in aerohydrodynamics. 

After Wor ld War II Lavrentyev 
turned his attention to theoretical re
search in nonlinear waves, problems 
of instability, and space science. He 
obtained groundbreaking results in 
both theoretical and experimental 
work in shock waves from explosions. 

As the founder, first settler, and 
permanent president of the Siberian 
branch of the Academy, Lavrentyev 
was responsible for 43 research insti
tutes, but his major interest remained 
in wave theory. As the head of the 
Institute of Hydrodynamics, he con
t inued his research in cumulative 
(directed) explosions. Under his gu id
ance in 1973 a series of directed ex
plosions moved 2.5 mil l ion tons of 
rock to form a dam to protect the 
Siberian city of Alma-Ata f rom im
pending mudslides. 

Later, Andrei Deribas, one of his 
students, developed the method of 
explosion welding that proved to be 
the metal-forming technology that 
could withstand the severe Siberian 
winters. Directed explosions were 
also used to keep the frozen Siberian 
rivers navigable in the winter months. 

These practical applications of ex
plosive techniques required the most 
meticulus calculation of the hydro-
dynamic effect of the nonlinear waves 
produced by the blast, a field in which 
Lavrentyev pioneered. 

In addit ion to making advances in 
hydrodynamics, Lavrentyev led the 
effort to create new cities, industries, 
and resources in Siberia. He leaves 
behind a legacy of the second largest 
branch of the Academy of Sciences 
where some of the most fundamental 
research in the Soviet Union is being 
done in hydrodynamics, plasma the
ory, and military research. 

—Marsha Freeman 
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THE AMERICAN ASSOCIATION 
OF SMALL RESEARCH COMPANIES 

The AMERICAN ASSOCIATION OF SMALL RE
SEARCH COMPANIES is worth knowing about and join
ing. Established in 1972 it has experienced substantial 
growth. Current circulation of the AASRC News includes 
over 12,000 R & D companies and over 2,000 scientific 
instrument manufacturers. The Association constantly 
strives for the betterment of small technically based 
companies, and has brought about definite improvement 
in the attitude of government funding agencies to the 
small R & D company. The Association provides many 
services besides serving as a strong centralized voice to 
government. Among these services are the AASRC News 
published bi-monthly, regional and national meetings of 
concern to small R & D businesses, company acquisition 
and merger services, and informational and educational 
services. 

APPLICATION FOR MEMBERSHIP 
Name 
Company 
Address 
City, State, Zip 
Tel. No. ( ) 
Amount enclosed Date 
Signed by: 
TYPE OF MEMBERSHIP 
D Regular (500 employees or less) $50 per year 

(plus $1 per research scientist) 
• 'Associate membership companies $50 per year 
D "Associate membership individuals $25 per year 
• Government membership $25 per year 
'Associate members do not have a vote on Association policy. 
Associate members are companies or individuals, not eligible 
for regular membership, because of size, non-profit status, or 
not primarily in R&D or high technology business. 

BRIEF DESCRIPTION OF EXPERTISE AND 
AREAS OF INTEREST: 

(Please attach schedule) 

Please mail check with application to: 
American Association of Small Research Companies 

8794 West Chester Pike, Upper Darby, PA 19082 
(215) 449-2333 
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It's Speed Learning! 
Have you ever wished you could read and 
learn faster? Do you have too much to read 
and too l i t t le time? 

Speed Learning can teach you to read and 
learn better. The average person becomes 
108% more efficient. The ability to read-
comprehend-remember and use twice as 
much knowledge and information is very 
important to you . 

Speed Learning has been approved wi th 
highest honors and used by schools, colleges, 
universities, corporations and branches of the 
U.S. Government. 

A 'teacher-on-cassettes' and excitingly dif
ferent study books wil l teach you a completely 
new way to read and think. You' l l learn, 
step-by-proven-step, how to increase your 
reading skills and speed so that you under
stand more, remember more and use more of 
everything you read. 

Whether you're 17 or 70, you' l l f ind Speed 
Learning exciting because it's easy to learn, 
logical, practical and the benefits last a life
t ime. Within two weeks you' l l be truly 
impressed wi th how much you've learned and 
how differently you read. 
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Books in Print 
Some 585,000 books of all kinds now available from 8,000 U.S. publishers and 

distributors are arranged by Author (Volumes 1 & 2) and by Title (Volumes 3 & 4). Full 

and current finding, ordering, and bibliographic data on each book is included in 

each index. 

1980-1981 Edition: 0 - 8 3 5 2 - 1 3 0 0 - 5 , LC 4 - 1 2 6 4 8 , Oct . 1980 , c.9, 7 5 0 

pp., $110.00 per 4 volume set. 

TO ORDER CONTACT: R.R. Bowker Co. 

1180 Avenue of the Americas 

Phone (212) 764-5234 New York, New York 10036 

now there is something 
you can do about it! 

The Next Manifold, Inc. is 
seeking investors and sponsors 
for a new television show about 
science and technology. 

Advancing Man will inform 
the American people of the 
scientific and technological ad
vances that will fuel America's 
future growth: 

Fusion 
Genetic Engineering 
Hydroponics 
Robotics 
et cetera 

Contact Michael Pack or Dan Polin lor a copy 
of our proposal. 

THE PRO 
NEXT PROGRESS 

MANIFOLD MEDIA 

Room 1320 
200 Park Avenue South 

New York, New York 10003 
(212) 477-5980 

We will meet all your film/video needs. 
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Bringing science and progress back into the classroom and home, 

T o become the problem-solvers of the next 
decades your children must have access to 

the scientific excellence that made America 
great. That's why Fusion magazine has launched 
The Young Scientist magazine and the Young 
Scientist Club for 10 to 14 year olds. 

Membership in the Young Scientist Club 
will bring your child one year (five issues) of The 
Young Scientist, the magazine of great inven
tions, experiments, science history, and the 
future world of fusion and science break
throughs—plus four new books a year and invita
tions to special meetings and group tours of 
laboratories and science museums. Sample 
book titles include Ail About Energy, More About 
Fusion, How Life Evolves, Great Experiments, and 
How Geometry Builds the World. 

A one-year membership in the Young Scien
tist Club is $25. Join now, so that your child 
won't miss a single issue of The Young Scientbt. 
One-year subscriptions (5 issues) are available at 
$8 each. Fill out the insert card opposite this 
page. 

Here's a sampling of what The Young Scientist 
covered in December: 

• The tokamak: 
bringing the star power 
of fusion down to earth 

A tour through 
the Alabama Space 
and Rocket Center 

Experiments with 
magnetic fields 
and moving charges 

• Trains without wheels 

• An interview with Dr. Stephen Dean 
—how a fusion scientist 
got his start as a young man 

plus much more! Teachers—Inquire 
about bulk rate prices 



THE CHALLENGE 
OF THE SATURN RESULTS 
The magnificent treasures transmitted 
to scientists by the Voyager I space
craft challenge us to qualitatively ad
vance our understanding of the phys
ical universe. Voyager's spectacular 
success has shown that we can master 
space, just as we can achieve com
mercial fusion energy—if the nation 
makes a commitment to return to the 
path of excellence in science and ed
ucation. 

A dazzling view of Saturn and its myriad rings taken by Voyager 77 million 
miles away. 

Carlos de Hoyos 

Exploring for untapped oil and gas in 
Texas. 

NEW TECHNOLOGY CAN TAP 
AMERICA'S OIL WEALTH 

About 98 percent oi America's oil and 
gas reserves are untapped and present 
exploration methods are costly and 
naccurate. Now an advanced electro
magnetic technique makes it possible 
to chart that vast hydrocarbon wealth 
cheaply and with great accuracy. 

THE FEF AND 
THE FIRST AMENDMENT 
While the majority of Americans 
cheer NASA on and support the 
development of nuclear power 
and advanced science, a tiny mi
nority prefers drugs and austerity 
economics. Fusion Energy Foun
dation executive director Dr. Mor
ris Levitt describes how this minor
ity is using dirty tricks to force 
Fusion magazine out of the na
tional airports and outlines what 
readers can do to change the sit
uation. 

The Fusion booth at the Houston 
airport. 
Carlos de Hoyos 

Carlos de I loyos 

The Electro-Seise electromagnetic de
vice in action. 

The cover: Front cover shows the magnetic field coil for use in Princeton's Tokamak Fusion Test Reactor in the process of winding at the East Pittsburgh, Pa. 
plant of the Westinghouse Electric Corp. Westinghouse is making 22 coils under a $5.5 million contract awarded by Ebasco Services, Inc. Photo courtesy of 
Westinghouse Electric Corp. Cover design by Christopher Sloan. 


