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We've thought a lot about safety in cold fusion 
research. Perhaps you should, too. 

S A F E T Y , of course, is the primary consideration. If research weren't pushing the boundaries : : >r. : - . e r e r cer ; - ere c 

then there would be no need for experimentation. In developing this new phenomenon for c e c e e c c c e : c -; c e r e 

operating temperature must increase well above the boiling point of water. This forces closcç c : press -c.zr.z c e : c Arc e 

dangers. Hazards arise from several sources with varying degrees of severity. 
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THERMAL 
Water/steam heated in a closed vessel can reach pressures of 

nearly 250 atmospheres. Due to the positive temperature 

coefficient of reaction rate, at least in the palladium-deuterium 

system, thermal runaway reactions are possible, with resulting 

abrupt temperature and pressure excursions. This points to the 

requirement for exceptionally strong walls and high peak cooling 

capacity to control cathode temperature. 

NUCLEAR 
These reactions are now known to be nuclear, in some form. 

There are many confirmations of low levels of neutrons, tritium 

and gamma rays. Increasing amounts of these dangerous products 

will likely be generated as experiments are scaled up. Adequate 

shielding and appropriate handling precautions are necessary. 

ELECTROCHEMICAL 
Failure of the catalyst to recombine the electrolytically generated; 

gases could produce unlimited pressures, though with a much « 

slower rise-time than in the case of steam. This requires control 

system action, backed up by high pressure relief valving. 

CHEMICAL 
Accidental ignition of the c ? ; : — :.-n ç c ; r . i 

the cell could create expc.ee press ces c ": c : 

than the pre-ignition conditions Ar. e • er: : : res r 

should be avoided, but it sheer re e c e c e r is -e_ 

occurrence does not cause harm. A c e -ce. . c e : 

usually a strong caustic, must be herded - r e rare 

OUR SOLUTION 

The Electrolytic Thermal Cell (ETC has reer c re 

since mid-1989 to accommodate these seer. . c e -

versatile cold fusion research vessel. No» e c e c ç 

stages of production, certification teste; ::' ce FT'. 
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INTRODUCING T H E E - Q U E S T SCIENCES 
MICRO-FUSION RESEARCH DEVICE 

The E-Quest Mark II Research Device is the first commercially available 
apparatus offering reproducible and controlled micro-fusion. 

_ :-asound energy in the Mark II turn-key reactor/ 
ra.cmeter is used to implant hydrogen isotopes 
~ : solid lattices. Further acoustic and electronic 

~_ ation results in this lattice-confined isotopic 
~'< rrogen participating in controlled and predictable 
- i':-fusion reactions. 

In operation intense ultrasound energy in the 
vacuum-tight stainless steel reactor produces the 
violent collapse (cavitation) of tiny bubbles on the 
target lattice. High energies convert the bubble 
contents to dense plasma which is injected via a 
highly directional jet into the target lattice. 

Performance Specifications 

• Instant on and perfect reproducibility 
• Typical experiments range 6~72+ hours 
• Steady-state excess heat 50~100 watts 
• Produces abundant 4He @10X background 
• Safe radiation free operation 
• Jser configurable and easily adapted to a 

wide variety of analytical hardware 

A palladium target melted in Mark II Reactor 

Research Opportunities 

For researchers the Mark II enables the study 
and screening of factors critical to initiation and 
rontrol of micro-fusion reactions including: 

• Energy output rates and ratios 
• Nuclear effects 
• Reaction initiation and regulation 
• _a::'ce materials 
• -aactant fluids and additives 
• EMF and RF stimulation 
• sotope and loading effects 

Photomicrograph of a bubble collapse with a 
vortex "jet" Impinging on a lattice target 

Operation Requirements 

• Approximately 1M3 space 
• Constant temperature, +/- 3° C 
• Access to compressed gases 
• A compact bench-top device, or isolated 

reactor may be fitted to detector arrays 
• Windows or Macintosh PC for experiment 

control, data collection, and data analysis 

Financially qualified research groups are invited 
to contact E-Quest Sciences for additional infor­
mation regarding pricing and option plans. 

Pricing starting at U.S. $100,000.00 

Orders being accepted now for 
June delivery 

E-QUESTSCIENCES 
SCIENCE IN PURSUIT OF AFFORDABLE CLEAN ENERGY 

PO Box 60642, Palo Alto, CA 94306 
Fax (415) 851- 8489 

E-mail 70312.315 @ compuserve.com 
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Dennis Cravens, working with 
equipment that cost him less than 
$5,000, much of it from Radio 

Shack and the local hardware store, has 
been doing what lots of well-known sci­
entists claim is totally impossible—he's 
producing "cold fusion" excess heat, and 
he's been doing it in a lab that he set up 
in his garage in Vernon, Texas. 

Dennis is a professor of chemistry and 
physics at Vemon Regional Junior Col­
lege, and he's by no means alone in his 
success with this new technology. Hun­
dreds of researchers around the world— 
at universities, national laboratories, and 
some of the largest corporations in the 
world—have confirmed the claims of 
scientists Martin Fleischmann and Stan­
ley Pons. On March 23, 1989 at the Uni­
versity of Utah, they said that their re­
search had shown something very mys­
terious was happening when an electri­
cal current was passed between a palla­
dium and a platinum electrode in a 
solution of heavy water and lithium salt. 
They were getting more power out as 
heat than they were putting in as elec­
tricity. 

Why ' 'Cold Fusion ' ? 

When they added up all the excess en­
ergy their cell had produced, the amount 
was so large that it could not be ex­
plained by a mere chemical reaction—of 
any kind. The process became known as 
"cold fusion," for the lack of a better ex­
planation, and because Fleischmann and 
Pons were using the very same deuteri­
um form of hydrogen that scientists with 
billion-dollar machines were using to try 
to create practical hot nuclear fusion at 
temperatures of millions of degrees. 

Dennis Cravens doesn't have a $30 
million dollar a year budget like the hot 
fusion laboratory at MIT in Cambridge, 
Massachusetts, the Plasma Fusion Cen­
ter, or the Princeton Plasma Physics 
Laboratory in New Jersey, where new 
results often capture headlines—even 
though the hot fusioneers have never 
produced a single watt of excess energy. 
(If and when the hot fusioneers do 
achieve excess energy, it will be with a 
blast of lethal neutron radiation that will 
have to be tamed.) Professor Cravens' 
work is completely and deliberately ig­
nored by the U.S. government, even 
though major Japanese corporations 
have embraced this upstart technology. 

Cravens has already accomplished 
what the hot fusioneers have never done 
and will never do with their $500 mil­
lion a year program. He gets more heat 
energy out of his tiny liquid cells with 
palladium or nickel electrodes than he 
puts in as electrical energy—and he gets 
it with no radiation. You can read about 
his experiments in this issue, and—if 
you are then bubbling over with enthusi­
asm about "cold fusion"—you may want 
to try them yourself. He'll point the way. 

Something new under the sun 
Water as fuel? Pollution-free power? 

How can unlimited power from water be 
real, when scientific officialdom suppos­
edly investigated the Fleischmann and 
Pons claims and found them without 
merit back in 1989? More to the point, 
why are some scientists ridiculing any­
one who even suggests investigating 
"cold fusion?" Where does all this ex­
cess heat in the opposition to cold fusion 

come from? Is it intellectual arrog; 
on the part of some scientists and » 

n, until yo 
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fear of pack journalists that they * c ,u 

have to eat crow? 
Any student of history will tell ,, , 
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pioneers were ridiculed by the establ: 
ment, often with the enthusiastic supp 
of the news media. Nothing I 
changed. Did the media cover last Hi 
cember's Fourth International Conft 
ence on Cold Fusion on Maui, whi-
was sponsored by the Electric Pov 
Research Institute? If they had, y. c -
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would have seen cover s tones « : 
Newsweek and Time. 

The Maui conference showed, as h%. 
the previous international conference v 
Nagoya, Japan in October, 1992, th • 
hundreds of researchers around tic 
world are achieving the same astonish 
ing results in an increasing variety of n-
producible, solid experiments. Unlik-
the hot fusion people, "cold fusion" n 
searchers aren't trying to mimic the m 
clear reactions inside stars, which occu 
at millions of degrees. So what is thi 
"cold fusion?" Is it a new form of nu -j—old 1 
clear energy or something else evei Ï < Ù - s .__.% 
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more remarkable that seems like nuclea 
energy, because it gives out so mucl 
continuous power—far more, apparent­
ly, than can be explained by chemistry. 
Yes, there is something new under the 
Sun, only it doesn't work like the Sun! 

If this technology develops as the pio 
neers in the field expect, within a few 
years we will be seeing the beginning of 
the end to our dependence on oil, coal, 
and natural gas—and the end of much 
environmental pollution. This new low-
cost power source may change the world 
far more than the automobile, the air­
plane, the telephone, or the computer. 
The predictions are that this new 
process—in all its variants—will pro­
vide lower cost power than hydroelectric 
generators, photovoltaics, wind-driven 
generators, and nuclear power plants. 
The generators should be small, light, 
and inexpensive enough to power cars, 
homes, and aircraft. Formidable indus­
tries stand to lose if they are unable to 
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c e expected rapid development 
I tasion energy. 

- as fuel? 
_r.ds crazy until you stop to think 
: Sure, for thousands of 
e knew we could get ener-

. : : matter through chemical 
- cs—ordinary fire does that 
wood and fossil fuels. Then 

c e 1930s and 40s we learned 
: split the nuclei of uranium 

• to get fission power and the 
• i c bomb. Soon thereafter, 
; c i s t s developed the even 

i c e powerful hydrogen bomb, 
cch gets energy out of matter 

citing—fusing—forms of hy-
• : gen nuclei. Now science and 
. eu logy are confronted with 
c . is indisputably another way 

: getting energy out of matter, a 
\ : c e r way of tapping it: "cold 
fasion." Though its detailed 
c e danism remains unexplained, 
e r e is simply no longer any 

I .Tot that cold fusion works. To 
eery the scientific evidence for cold fu­

ir—as many have attempted—is to 
stand science on its head: to suggest that 
past "accepted theory" can legitimately 
falsify thousands of experiments that ap­
e a r to contradict that theory. 

Because of "cold fusion", 
the world as we know it is about 
to end. 

This is very good news. The fossil fu­
el age, the Oil Age, will in all probabili-
:y begin to end during the waning years 
of the 20th Century, and we intend to be 
the herald of this process. After five 
years of controversy and neglect, an as­
tonishing discovery—"water as fuel"— 
has begun to blossom around the world. 
"Cold fusion," Utah's "miracle or mis­
take" of the spring of 1989, turned out to 
be a real phenomenon after all. Hence 
this magazine: the world's first devoted 
exclusively to "cold fusion" and possi­
bly the world's first to have mysterious 
quotation marks in its name! We do 
know what we are talking about—excess 
energy; we just don't know exactly what 
causes it! Our cold fusion theorist 
friends have plenty of ideas, and they 
will be telling you about them in our 
pages. 

Cold fusion has now reached a critical 
stage in which improved communica­
tions will play a key role. The field is in 
ferment and expanding explosively. In 
one of history's classic ironies, the 1989 
announcement of "excess energy from 
water" in a relatively simple table-top 

Where does all this 
excess heat in the 
opposition to cold fusion 
come from? Is it 
intellectual arrogance on 
the part of some 
scientists and the fear of 
pack journalists that they 
may have to eat crow? 

experiment—possibly by a heretofore 
unknown form of nuclear energy—oc­
curred less than 12 hours before the 
Exxon Valdez caused a massive oil spill 
into the waters off the coast of Alaska. 
There was an initial media hoopla over 
the cold fusion story, but the press then 
lost interest as it became more difficult 
to discern the truth amid claims and 
counter-claims of angry chemists and 
physicists. With few exceptions, journal­
ists bought the notion that cold fusion 
was nothing but hot air. "Pathological 
science" became the common insult, as 
few noticed that pathological skepticism 
about a new phenomenon was the real 
problem. Contrary to the media's percep­
tion, cold fusion never died and was cer­
tainly never disproved; it simply went 
underground as groups of courageous 
scientists in over a dozen countries 
mounted a concerted effort to under­
stand and reproduce the mysterious phe­
nomenon. Thanks to their hard work, it 
has survived. 

Scientists in laboratories around the 
world are closing in on an explanation. 
Some cold fusion researchers suggest 
that the nuclei of hydrogen isotopes par­
ticipate in heretofore unknown nuclear 
reactions within the confines of metal 
atomic lattice structures—leading to vir­

tually radiationless nuclear energy. Oth­
ers say that cold fusion manifests as very 
faint low-level nuclear reactions, but 
that its more important aspect for tech­
nology—the prodigious heat evolution, 
which is far beyond known chemistry— 
comes from a new type of "super-chem­

istry," which affects not the nu­
cleus but the outermost part of an 
atom, its electron "cloud." 

Whatever nature's long-hidden 
secret that allows us to use water 
as fuel, cold fusion phenomena 
are real beyond any reasonable 
doubt. Excess power production 
and low-level nuclear effects have 
been convincingly demonstrated 
and made substantially repro­
ducible wdth a remarkable variety 
of techniques. Moreover, labora­
tory cold fusion experiments have 
begun to exhibit astonishingly 
high levels of power intensity, 
surpassing in small volumes the 
powers found even in fission nu­
clear reactors—many kilowatts 
per cubic centimeter, but without 
associated radiation. 

Is cold fusion about to be 
commercialized? 

Yes, indeed! The lapanese Ministry of 
international Trade and Industry (MITI) 
has launched a massive "New Hydrogen 
Energy" program to do just that. It is 
conservatively estimated that Japanese 
corporations are already spending $90 
million/year on cold fusion, a figure sure 
to increase dramatically as practical pro­
totype devices emerge in the next few 
years—or months. In the U.S., where 
anti-cold fusion sentiment has been par­
ticularly intense, the Electric Power Re­
search Institute, the $500-million/year 
research arm of the electric utility indus­
try, continues its cold fusion R&D pro­
gram. Last December it organized the 
Fourth International Conference on Cold 
Fusion, which was held on Maui. Other 
entrepreneurial cold fusion companies 
are springing up in the U.S. This corpo­
rate involvement is perhaps the most im­
portant reason we decided that the time 
was ripe for "Cold Fusion." 

w 
the 

ayne Green, our New 
Hampshire publisher, whose 
magazines helped accelerate 

personal computer and other 
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technology revolutions, says that a 
publication in a new technology area 
serves three purposes: "It speeds up 
technical development by providing 
faster and better communicat ions 
between the researchers and developers 
in the new field; it not only helps attract 
new people to the field, it enables 
them to get up to speed much 
faster than they could waiting for 
books to be published; and, 
probably of even greater 
importance, a publication makes it 
possible for entrepreneurs to 
provide products to help the new 
field grow. It makes a new 
industry develop faster." 

There you have it, our mission: 
to accelerate the "cold fusion" rev­
olution by disseminating the truth 
about scientific and technological 
developments in what will surely 
be one of the most significant 
technology upheavals in history. We 
will publish the latest discoveries and 
findings in a manner that can be under­
stood by a broad spectrum of people. 
Our intended audience is not restricted 
to scientists and engineers, though we 
will certainly aim to provide these ex­
perts with timely and challenging mater­
ial that will help them in their work. 
"Cold Fusion" will also explore the 
spectacular changes in store for civiliza­
tion in the coming energy revolution— 
technological, as well as economic, so­
cial, and political. 

We will also expose the strange 
politics of opposition to cold 
fusion, both past and present, 

which has so hamstrung research on the 
phenomenon. Part of that role will be to 
comment on how cold fusion is or is not 
being treated in the news media. We 
promise that our magazine will expose 
the numerous instances in which the me­
dia have ignored the facts, disparaged 
honest research, and stood science on its 
head. 

Since the parallel is so striking, it is 
worth recalling what happened to two 
American inventors whose initial 
success occurred just over 90 years ago. 
On December 17, 1903, Wilbur and 
Orville Wright realized an age-old 
dream when they launched the world's 
first successful heavier-than-air flying 
machine. For five years, their millennial 
accomplishment went largely ignored by 

the scientific establishment and the 
major media, even though the brothers 
Wright made no secret of their 
invention. For years leading up to a 
dramatic demonstration at Fort Myer, 
Virginia, they tested their aircraft in full 
view of commuters on an interurban 

Formidable industries 
stand to lose if they are 
unable to adapt to the 
expected rapid 
development of cold 
fusion energy. 

railroad near Dayton, Ohio. Yet for five 
years the Wrights were considered 
cranks by U.S. government bureaucrats 
who refused to take them seriously! So. 
in search of support the Wrights took 
their invention to France. 

Afew years ago, two other scien­
tist-inventors, one American and 
one British, took another millen­

nial invention to France: "cold fusion." 
Drs. Pons and Fleischmann are now-
working on cold fusion energy technolo­
gy in the well-equipped Japanese-fi­
nanced ÍMRA Europe S.A. laboratory 
near Nice, France. They left behind the 
scientific bigotry against their discovery 
that was unleashed in the U.S. The 
Japanese consortium of industrial giants 
has given them research funding. Mean­
while, in hundreds of other laboratories 
the world over, researchers explore an 
astonishing array of physical phenomena 
that stem from the original discovery of 
the cold fusion pioneers, ft has been five 
years since the announcement in Utah, 
and the "Fort Myers of cold fusion" ap­
proaches—the demonstration of proto­
type technology. 

Like flight, which we take for granted 
today, "cold fusion" will some day be 
taken for granted. But only five years in­
to the Cold Fusion Age, as we launch 
"Cold Fusion" Magazine, we can hardly 
imagine anything nearly as exciting and 
pregnant with virtually infinite possibili­
ties. 

Our pages will offer much more than 
theories on the frontiers of science. In 
the exciting months to come, "Cold Fu­
sion" will feature some of the most 
knowledgeable people in the world writ­
ing about what the cold fusion revolu­
tion is likely to mean for the world. How 

will cold fusion energy begin to 
replace the existing energy infra­
structure? What will cold fusion 
automobiles be l ike, and the 
"cold fusion home"? What about 
the impact of water-fuel energy 
on agriculture, financial markets, 
geopolitics, and the environment? 
These will be a continuing focus 
of this magazine, in addition to 
detailed reports about the ongo­
ing science, technology, and 
business of cold fusion. We ex­
pect that you will be thrilled with 
what future issues bring to you. 

About the editor ... 
"Cold Fusion" Editor Dr. Eugene F. 

Mallove brings to the magazine broad 
experience in high technology engineer­
ing with Hughes Research Laboratories, 
TASC (The Analytical Science Corpora­
t ion), Jaycor Systems Division, 
Northrop Precision Products Division, 
and MIT Lincoln Laboratory. Since 
1991, Dr. Mallove has worked as a con­
sultant to U.S. corporations conducting 
and planning R&D in cold fusion. He is 
the author of three science books for the 
general public, including the Pulitzer-
nominated book on cold fusion, "Fire 
from Ice: Searching for the Truth Be­
hind the Cold Fusion Furor" (John Wi­
ley & Sons, 1991). He has taught sci­
ence journalism at MIT and at Boston 
University; he was Chief Science Writer 
at the MIT News Office when cold fu­
sion erupted. Prior to that, he was a top 
science writer and broadcaster with the 
Voice of America in Washington, DC, 
and also wrote science and technology 
articles for magazines and newspapers, 
including MIT Technology Review and 
The Washington Post. Dr. Mallove holds 
a Doctoral Degree (Sc.D.) in Environ­
mental Health Sciences (Air Pollution 
Control Engineering) from Harvard Uni­
versity, and a Master of Science Degree 
(SM, Í970) and Bachelor of Science De­
gree (SB, 1969) in Aeronautical and As-
tronautical Engineering from the Massa­
chusetts Institute of Technology. 
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But, is it real? 

O ne human trait that seldom seems 
to surv ive the dumbing down 
process of the American school 

system is curiosity. Of course, the system 
was designed on the assembly-line ap­
proach of turning out as identical a prod­
uct as possible for use as workers in the 
mass-production factories of the late 19th 
and early 20th centuries. The school sys­
tem teaches us to do what we're told and 
not to ask questions. 

The system obviously failed in my case. 
I am still asking questions. And my betters 
are still telling me to shut up. This inde­
pendent streak has gotten me into endless 
trouble throughout my life. I remember 
my college physics teacher getting furious 
with me when I asked him what gravity 
was. I couldn't even get him to understand 
that the formula for the gravi ty force 
wasn' t the force itself. Of course, now I 
know that no one really knows what gravi­
ty is, or how a gravity field acts on things. 
I got into the same fix when I tried to find 
out about electricity. 

History is packed with wonderful exam­
ples of the scientific establishment deny­
ing new discoveries and ideas. I keep Max 
Planck's quote on the subject on my office 
wall. It 's a pity that otherwise reasonably 
intelligent scientists haven ' t considered 
Max ' s take on them: "A new scientific 
truth does not triumph by convincing its 
opponents and making them see the light. 
but rather because its opponents eventual­

ly die and a new generation grows up that 
is familiar with it." 

A hundred years ago many scientists 
were firmly convinced that everything of 
importance had been discovered. Appar­
ently little has happened in the interim to 
convince many of today's scientists that, 
despite everything that has been discov­
ered in the last hundred years, there are 
still many important revolutionary discov­
eries to be made. 

But think about where we are now as 
compared to 1894. And think about how 
fast science has been moving. Accelerat­
ing. If I were somehow able to transport 
my wrist watch back just 20 years, the re­
sources of the entire world wouldn't have 
been able to replicate it. 

So here we are in 1994. We all "know" 
that time travel is and always will be im­
possible. We all "know" that it will never 
be possible to visit other solar systems, 
much less other galaxies. Any scientist 
who admits to even being skeptically inter­
ested in researching death, reincarnation, 
psi, out-of-body experiences, and so on is 
ridiculed. UFO's? Har-de-har. Contactées? 
Give me a break! Why even waste time 
bothering to read books on these ridiculous 
subjects? 

The naive belief that there's something 
to this "cold fusion" phenomenon has been 
getting the same treatment. But this time 
the "skeptics" are treading on very thin ice. 
Cold fusion phenomena have become emi-
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nently reproducible at some of the world' 5 : 
leading research laboratories. And neve: . 
mind the concept of being innocent untie* 
proven guilty, a concept which seems uniría 
acceptable to our media, in the case of collars, 
fusion. 

I enjoy experiencing and hearing aboic : 
anomalies. When I come across an anom" --
aly I see it as an opportunity to open a ne\ui£s: 
door of understanding. Are all of the sci- c 
entists who have been producing massivi TT 
excess heat from their cold fusion expertas 
ments suffering from delusions? Are all c " 
their measurements faulty? I see what thefc: • . 
are calling anomalous heat being general-e 
ed with palladium-deuterium, nickel-w;; -
ter, molten salts, gas discharge, ceram»»: 
proton conductors, hydrosonic pumps, anti 
so on. 

I hope you'll spend the $5 and get 
copy of Michael Crichton's "Travels," an 
at least read the last chapter. Oh, you 
enjoy the whole book, but the last chapte 
is particularly pertinent to smug scientist: 
who ridicule things they don't understani 
And don't miss reading "Impure Science. 
by Robert Bell (1992-Wiley). It's subt 
tied, "Fraud , Compromise and Politic; 
Influence in Scientific Research." 

One of the better-known scientists re 
searching the cold fusion effect has recen 
ly been publicly ridiculed by his fello-
scientists because he is interested in look 
ing into the low-energy transmutation c 
elements. Shades of alchemy! Do the 
know there is considerable published sc 
entitle evidence for just that? Perhaps theT":' r e i 
should do their homework before they ste* 
out on a limb and hand their target a pov- Ç- ' rate 
er saw. ' T -•• 

How far are we from turning a bunch 9* 
cold fusion research projects into an ù*rr 

dustry? Lacking an understanding c 
what's actually happening — where tl 
excess power is really coming from -T" 
most of the research so far has been er 
pirical. Hey, let's try this! Okay, th 
worked, so now let's try it this way. Whe 
someone or a group manages to devela 
enough output power to make a practic 
product, you're going to see the birth 
what looks like it could well be one of tfl 
largest industries in the world. Visit tn 
British Museum in London some time al 
look at the first steam engines and the fii 
internal combustion engines. Well, we'*" 
not quite that far along with cold fusij 
yet. But one thing we know for sure is th 
many of the high-tech products in evei^ 
day use in 2014 probably could not I 
replicated with the world's resources 
transported back to us now. 

How fè 
bunch 
p rojee 

i 
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Scientists tend to be smug. But it 
doesn't take much reading of history to 
learn that most of the major technological 
breakthroughs have been made by ama­
teurs. I was surprised and pleased when I 
went to Rensselaer Polytechnic Institute to 
find that many of my classmates were avid 
"Astounding Science Fiction" readers. 
Later I got to be good friends with John 
Campbell, the editor (and a ham operator -
W2ZGU). I took him as my editorial role 
model when I started my first publication 
in 1952 (Amateur Radio Frontiers). By 
the way, you could do worse than sub­
scribe to Analog, the current title for the 
old Astounding. The science fact articles 
alone are worth many times the subscrip­
tion price. 

A new industry 

In 1969 I got the idea of promoting am­
ateur radio VHF repeaters as a way to re­
vive what was a then slowly dying hobby. 
I started by publishing hundreds of articles 

How far are we from turning a 
bunch of cold fusion research 
projects into an industry? 

on the subject in 73, my ham magazine. 
Then I started the Repeater Bulletin. With­
in two years, repeaters became the single 
largest amateur radio interest, quickly 
spreading all around the world. Hams, 
with little handy-talkies, were able to talk 
Tor hundreds of miles and make phone 
calls from almost anywhere in the country. 
I could call home while skiing down a 
mountain in Aspen! 

It didn't take long before the hams 
working at Motorola and G.E. figured out 
that this could be a big new service for the 
rublic. It's now known as the cellular tele­
phone and is patterned after the ham re­
peater system set up in Chicago. And that 
directly resulted from my magazines and 
ce books I published on the subject. No 
one else was pushing repeaters. 

It was my success in building a whole 
new industry with my publications that 
got me to start Byte magazine when the 
Erst microcomputer was put on the mar-
ket. I wanted to do it again. After starting 
Byte, I went on to start Kilobaud,Micro-

mputing, 80 Micro, InCider, Micro 
Marketing, Desktop Computing, Hot Co-

Co. Run, Pico, dozens of computer books, 
Instant Software, Evergreen Software, and a 
chain of 58 Software Centers. 

When the compact disc was introduced 
I started Digital Audio to help CDs be ac­
cepted. This turned out to be the fastest 
growing new consumer electronics industry 
in history. 

What I'd discovered is that a dedicated 
publication speeds up technical develop­
ments by providing fast communications be­
tween the researchers in the field. It also 
helps attract newcomers and brings them up 
to speed quickly. And perhaps most impor­
tant, it provides a means for entrepreneurs to 
provide products for the new field and reach 
their potential customers inexpensively. A 
publication helps turn a new technology into 
a new industry. 

When 8mm video came along I tried to 
interest the major players in supporting a 
dedicated magazine. I failed. Maybe you've 
noticed that while 8mm is still around, it 
hasn't really gone anywhere. I believe that a 

magazine would have 
helped 8mm knock out 
Matsushita and their 
VHS-C format, and put it 
in common use for a 
wide variety of business­
es and services. Hi-8 
could have been the stan­
dard for most smaller TV 
stations. It might even 
have replaced the VHS 

VCRs, just as VHS replaced the Beta for­
mat. Billions of dollars lost. 

Cold fusion 
So you can see why I got excited when 

I found that the Pons and Fleischmann 
experiments had been confirmed and even 
surpassed by new ways of generating excess 
heat, and that whatever the phenomenon 
was, it looked promising. I'll let the scien­
tists argue over where the power is coming 
from. Has it something to do with two 
deuterium nuclei merging to form helium, 
with the left over energy being converted 
to heat instead of radiation? Some cold 
fusion theorists think so, but others have 
even more exciting explanations. We'll 
reserve judgment until one theory fits the 
data perfectly. 

How accurate are laboratory claims of 
several kilowatts per cubic centimeter of 
palladium or even nickel? Can the process 
be scaled up and still work? F11 leave it for 
museums to dig up artifacts of the past. I'm 
interested in artifacts for the future. Like he­
lium, anomalous heat, and practical working 
devices. 

Fire from Ice: Searching for the Truth 
Behind the Cold Fusion Furor 

by Eugene F. Mallove. Sc.D.. 
Editor of "Cold Fusion" Magazine, 
Published by John Wiley & Sons, Inc., 
1991, 334 pages. 

A timeless treatment of the greatest 
scientific drama of our age... 

Nominated for a Pulitzer Prize in 
1991 

Critical Acclaim for "Fire from Ice": 
"Eugene Mallove has produced a sorely needed, 
accessible overview of the cold fusion muddle. By 
sweeping away stubbornly held preconceptions, he 
bares the truth Implicit in a provocative variety of 
experiments." 

—Julian Schwinger 
Nobel Laureate In Physics 

"Fire from Ice Is the only good book on the subject 

—Arthur C. Clarke 

"Fire from Ice" is a masterpiece of science docu­
mentation...An authoritative book needed to be 
written, and it had to come from someone with 
roots in both the science and the journalism com­
munities; very few people in the world were as 
qualified as Eugene Mallove was to write it and 
give the story the meticulous attention it required. 

—Dr. Henry H. Kolm, engineer and industrialist 

"Mallove brings dramatically to life the human side 
of this important scientific controversy, which has 
tapped the emotions of Its scientific participants in 
a way usually typical only of major scientific revolu­
tions...! frankly could not put the book down once I 
had started It." 

—Dr. Frank Suiloway, former MacArthur Fellow 
Science Historian, 

MIT Program in Science, Technology, and Society 

"I highly appreciate your spirit In searching for the 
truth behind the cold fusion furor...Cold Fusion 
research will continue in China no matter how 
difficult it will be, since we realize that this Is very 
important for the world's energy shortage and for 
third world countries that need energy and lack 
research funding." 

—Professor of Physics Xing Zhong LI, 
Tsinghua University, Beijing, 

Head of the Chinese Fusion Power Program 

Order your copy of "Fire from Ice: Searching for 
the Truth Behind the Cold Fusion Furor" directly 
from author Dr. Eugene F. Mallove, who will 
personally inscribe and sign each book at your 
request. 

Make your check or money order for the cover 
price, $22.95, plus $3.00 shipping and handling, 
payable to Wayne Green, Inc., 70 Route 202-N, 
Peterborough NH 03458. (Other country orders, 
please enclose additional payment for air or 
surface mail for 0.8 kilogram.) 
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"It is beyond serious dispute any more that anomalous amounts of energy are being 
produced from hydrogen by some unknown reaction.. .Now, please fasten your seat-
belts. After these modest daydreams, I want to really stretch your imaginations." 

: • • : : • - : e | Age Of 1r 
vet... 

What follows Is Arthur C. Clarke's memorable address at the Pacific Area Senior 
Officer Logistics Seminar (PASOLS) In March, 1993 at the Hilton in Colombo, 
Sri Lanka. Among the audience were Adm. Larson, Commander In Chief of the 
Pacific Fleet, Lt. Gen. Stackpole of the Marines, and leading officers of the 
military forces from many other countries, Including Australia, India, Japan, 
Korea, Russia, the Philippines, Sri Lanka, and others. 

Admiral Larson, Lieutenant General Stackpole, Major Gen­
eral Abayaratna, distinguished guests, Fm very happy to be 
here today, even though I should really be in Washington this 
week. All my friends will be gathered in the Uptown Theatre to 
celebrate the 25th anniversary—I can't believe it—of 2001: A 
Space Odyssey. 

Now, that movie provides a very good example of how diffi­
cult it is to predict the future. You may recall that in the film we 
showed the Bell system and PAN-AM—well, they've both 
gone, long before 2001. But I'm happy to see that the Hilton, 
which we also showed in 2001, is still here, though not yet in 
orbit! 

This proves how impossible it is to predict social and politi­
cal developments: Who could have imagined what's happened 
in Europe during the last few years? However we can, to some 
extent, anticipate technological developments, by observing 
what's going on in science and engineering. But the problem 
there is predicting when things will happen, even though one 
can be quite certain that they will. 

A good example is provided by my 1945 paper on communi­
cations satellites, which I imagined would be large, manned 
space-stations. When I wrote that, World War II was still in 
progress, and I was working on Ground Controlled Approach 
Radar, which had the then enormous number of something like 
a thousand vacuum tubes in it, at least one of which would 
blow everyday. 

So it was impossible to believe, back in 1945, that TV relay 
stations could operate without a staff of engineers changing 
tubes and checking circuits. But of course, the transistor and the 

of a JVeiir I ra 

by Arthur C. Clarke 

Fellow of King's College, London 
Chancellor, International Space University 
Chancellor, University of Moratuwa 

solid-state revolution came along within a few years, and what 
I'd assumed would have to be done by large manned stations 
could be achieved by satellites the size of oil drums. So every­
thing I imagined would be done around the end of the century 
happened decades in advance. 

I'm going to say very little about communications satellites 
and the communications revolution, because you are all very fa­
miliar with what's happened here. Essentially anything we want 
to do in this area can now be done. And satellites have not only 
transformed communications, but meteorology and navigation. 
You all know what the GPS (Global Positioning System) did 
during Desert Storm. However, the satellites I have always 
been particularly interested in are what I call "Peacesats," the 
reconnaissance satellites largely responsible for the Cold War 
never becoming a hot one, ones which created a transparent 
world, and vastly reduced the threshold of uncertainty. But I 
won't say any more about satellites, because (if I may be al­
lowed a commercial) I've just written a whole book about 
them, How The World Was One. 

So now I want to change the subject completely, to some­
thing perhaps even more important than the communications 
revolution. But first I'd like to mention a bit of forgotten histo­
ry. 

In December, 1903, Orville and Wilbur staggered off the 
ground in North Carolina, and made the first controlled flight in 
a heavier-than-air machine. As a result, the North Carolina state 
motto is "First in Flight," which you military men may well 
think a rather unfortunate choice of words. 

Yet for five years, Washington didn't believe that the Wright 
brothers had actually flown—because everybody knew it was 
impossible. Leading scientists were then still writing papers 
proving it couldn't be done. Not until the Wrights went to 
France and started giving public demonstrations did the boys in 
the War Department say, "My goodness, these things really can 
fly. Perhaps they may even be useful for reconnaissance. We'd 
better look into it." And they did—five years late. 
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Well, history has just repeated itself with what's been (perhaps 
inaccurately) named "cold fusion." 

You all know, of course, that the Sun is powered by the fusion 
of hydrogen atoms, when they combine to make helium. Tremen­
dous efforts have been made to reproduce this reaction on Earth 
and produce virtually unlimited amounts of energy. The only suc­
cessful attempt to do this so far is the Hydrogen Bomb. Literally 
billions of dollars have been spent in efforts to reach the multi-mil­
lion degree temperatures in the heart of the Sun, where this reac­
tion occurs. One day these experiments will succeed, but so far on­
ly a few percent of the input energy has been obtained, for very 
short periods of time. 

In the Year 2002... 
However, just four years ago, sci­

entists Stanley Pons and Martin 
Fleischmann claimed to have 
achieved "cold fusion" at room tem­
perature in certain metals saturated 
with deuterium, the heavy isotope of 
hydrogen, these conditions, they re­
ported that they were getting more 
out than they put into the system. 
This, of course, created a worldwide 
sensation, and many laboratories 
tried to repeat the experiments. They 
all failed, and Pons and Fleischmann 
were laughed out of court. That was 
the last anyone heard of them for a 
couple of years. 

Meanwhile, there was an underground movement of scientists 
who believed there might be something in all this business, and 
started experiments of their own—often in defiance of their em­
ployers. 

Pons and Fleischmann went to France—just like the Wright 
brothers—and are now working in a laboratory near Nice, financed 
by the lapanese consortium Technova. Even more significant, 
Japan's Ministry of international Trade and Industry (MITI) is in­
vesting millions of dollars in an effort to commercialize the new 
technology. 

The laboratories of NTT, the Japanese telecommunications orga­
nization, recently announced positive results, and just before last 
Christmas, NTT started selling do-it-yourself cold fusion kits for 
$565,000. I don't know how many of them were snapped up, but 
that price sounds like a bargain for a discovery that could change 
the world. 

In October, 1992, the Third International Cold Fusion Confer­
ence took place in Nagoya, Japan, and was attended by over 300 
scientists. The conference highlights have been summarized in a 
34-page report by Professor Peter Hagelstein, of MIT's Research 
Laboratory for Electronics. Other reports confirming positive re­
sults have been issued by the U.S. Navy Air Weapons Center, the 
U.S. Army Research Office in Japan, SRÎ International, and many 
others. 

It is beyond serious dispute any more that anomalous amounts of 
energy are being produced from hydrogen by some unknown reac­
tion. The term "cold fusion," "C/F," has stuck because no one can 
think of anything better. However, the skeptics who originally 
pooh-poohed the whole thing did have a very good point. If it real­
ly were fusion, the experimenters should be dead! Where were the 
neutrons and gamma rays and tritium and helium—the lethal "ash­
es" such a reaction should produce? 

They have been detected, but in quantities far too small to ac­
count for the energy liberated. The theoretical basis of C/F there-

Twenty years ago, when OPEC 
quadrupled oil prices, 1 
remarked "The age of cheap 
power is over — the age of free 
power is still fifty years ahead." 
may have been slightly too 
pessimistic. 

I 

fore still is a major mystery, as was the energy producer by ra­
dioactivity and uranium fission when they were first discovcec 

What are the implications of this? I'd like to give several scenar­
ios. 

• There's a conspiracy of hundreds of scientists in dozens of 
countries. They're either totally incompetent, or they're 
superbly organized, and out to make a killing in oil and coal 
shares. 

Slightly more probable: 

• C/F is a laboratory curiosity, of great theoretical interest but 
no practical importance. Frankly, I doubt this. Anything so 

novel indicates a breakthrough of 
some kind. The energy produced 
by the first uranium fission ex­
periments was trivial—but 
everyone with any imagination 
knew what it would lead to. 
Cold fusion can be scaled up to 
moderate levels, say 100—1000 
kilowatts. Even that could be 
revolutionary, if cheap and safe 
units can be manufactured. It 
would make possible the com­
pletely self-contained home that 
Buckminster Fuller envisaged, 
because the electric grid would 
no longer be necessary for do­
mestic distribution. And it would 

be the end of the gas-fueled car—none too soon. Automo­
biles could, quite literally, run on water, though perhaps only 
heavy water. 

• The third possibility is that there are no upper limits. In that 
case, the Fossil Fuel Age has ended, along with CO2 
buildup, acid rain, and air pollution. 

Twenty years ago, when OPEC quadrupled oil prices, I re­
marked "The age of cheap power is over—the age of free power is 
still fifty years ahead." 1 may have been slightly too pessimistic. 

However, coal and oil will always be essential raw materials for 
an unlimited range of products—chemicals, plastics, even synthet­
ic foods. Oil is much too valuable to burn: We should eat it. 

Five, four, three, two . . . 
Now, please fasten your seat-belts. After these modest day­

dreams, I want to really stretch your imaginations. 
Back in 1982,1 published 2010: Odyssey II and dedicated it to 

my friend cosmonaut Alexei Leonov, and to academician Andrei 
Sakharov, then in exile in Gorky. 1 knew that Sakharov had 
worked on low-temperature nuclear fusion (as well as on the H-
bomb) and in the novel 1 suggested that, in his enforced solitude, 
he'd invented a spaceship engine based on these principles. 

He didn't, of course, so that's a piece of fictitious history. How­
ever, three Russian scientists who have indeed been working on 
nuclear propulsion for rockets have gotten into the cold fusion act, 
and have recently published some startling results in Physics Let­
ters A, one of the world's leading scientific journals. 

The three Russian scientists are obtaining about five times their 
energy input in gas mixtures, not solids, at temperatures of up to 
1800 C. This is not exactly "cold" fusion—but it's certainly ice-1 
cold compared with the tens of millions of degrees the hot-fu-
sioneers are talking about. 

And it's very interesting, indeed, from the point of view of rock­
et propulsion. If a plasma-fusion rocket could be developed, it 
would open up the solar system, just as the airplane opened up this 

References: 
1. "The Third International Conference on Cold Fusion": Drs. Victor Rehn and 

Iqbal Ahmad (U.S. Office of Naval Research, Japan) 

2. "Anomalous Nuclear Reactions in Condensed Matter: A report on the Third 
International Meeting on Cold Fusion": Dr. Iqbal Ahmad (U.S. Army Re­
search Office [AMC] Far East) 

3. "Summary of the Third International Conference on Cold Fusion in Nagoya": 
Peter L. Hagelstein, Massachusetts Institute of Technology—Research 
Laboratory for Electronics 

4. "Nuclear Product Ratio for Glow Discharge in Deuterium": A.B. Karabut, Ya 
R. Kucherov and IB. Savvatimova. Physics Letters A 170,265 (1992) 

5. "Deuterated Metals Research at SRI International": 4 Mar 1993 
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- not generally realized that the energy cost of going to 
is less than a hundred dollars in terms of kilowatt-hours 

. ç , The fact that the Apollo roundtrip tickets cost about 
n dollars per passenger is a measure of the chemically-fu-
a's inefficiency Well, back to Earth. I'd like to read you 
c h I sent to Vice-President Gore last week—it should 
~ed him by now. 

" C O L D F U S I O N " 

'.'•-. Gore, 

-ippy to learn that you are being briefed on the above— 
n misnamed—subject, as it is impossible to imagine any-
- ireater potential importance from both the economic and 
"..al points of view. 
initial skepticism, I have now seen so many positive re-

- wi highly respected organizations (e.g. NTT—which is al-
wurketing experimental kits in Japan!—ONR, U.S. Army Re-
' Office, SRI, MIT), that there can be no further doubt that 
i energy is being produced by some previously unknown 
c not essentially nuclear. I am sure that your staff has al­
isen much of this material, and I also refer you to Represen-

: Swett's statement in the Congressional Record for 16 Febru-
(993. 
atever the source of the energy—which I am sure will be elu-

Med in the fairly near future—the sixty-four trillion dollar ques-
c 11) is this merely a laboratory curiosity of no practiced im­

portance, or (2) can it be scaled up for industrial and perhaps even 
domestic use'? 

If No. 2 is correct, the consequences are immeasurable. It would 
mean essentially the end of the "Fossil Fuel Age," and an era of 
cheap, clean power. The environmental benefits would be over­
whelming; at the very least, concern with CC>2 build-up and acid 
rain would vanish. 

Clearly, no effort should be spared to resolve this matter speedi­
ly, by supporting scientists who are obtaining results (and, per­
haps, discouraging those who have been obstructing them.) One 
witness you might call is my friend Dr. George Keyworth II, Presi­
dent Reagan's Science Advisor and an expert on fusion physics, 
who remarked in a recent letter to me: "The conventional path 
we've been pursuing is trying to build a bridge across the seas in­
stead of inventing a boat." Perhaps "Cold Fusion" may give us 
the lifeboats Spaceship Earth so badly needs! 

Respectfully, 
Arthur C. Clarke 
And as Stop Press, I should mention that Representative Dick 

Swett has just made the same point in a statement to the House 
Committee on Energy (March 26, 1993). Let's see if it produces 
more energy than went into it. 

In conclusion: With monotonous regularity, all throughout his-
toiy, religious crackpots have predicted the imminent end of the 
world. I have about 90 percent confidence that I'm now doing 
something very similar...And this time, it's good news. 

Thank you. 
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Reprinted with permission from Evolutional Trends in Physical Sciences, Springer Verlag, 1991. 

GOLD FUSION: DOES IT HAVE A FUTURE? 
Look to the rising sun 

Abstract: Dr. Julian Schwinger outlines the case against the reality of cold 
fusion. It is based on preconceptions inherited from experience with hot 
fusion. That cold fusion refers to a different regime is emphasized. The 
new regime is characterized by intermittency in the production of excess 
heat, tritium and neutrons. A scenario is sketched, based upon the 
hypothesis that small segments of the lattice can absorb released nuclear 
energy. Julian Schwinger developed the theoretical basis for quantum 
electrodynamics, for which he shared the 1965 Nobel Prize in Physics 
with Richard Feynman and Shin'ichiro Tomonaga. This lecture was given 
in Tokyo near December 7 ,1990 . 

Atotally unexpected phenomenon has 
been discovered in a certain field of sci­
ence, ft could have significant implica­

tions for the future of mankind, and especial­
ly for the lapanese. Fhe overwhelming reac­
tion of the experts in the field is rejection, 

Reproducibility is often 

cited as a canon of science. 

And so it is, in established 

areas. But, early in a study 

of a new phenomenon that 

involves an ill-understood 

macroscopic control of a 

microscopic mechanism, 

irreproducibility is not 

unknown. 

based on the absence of other effects that are 
considered to be necessary companions of 
this new phenomenon. 

To quote one expert: "We know a lot 
about what happens... We no longer have 
the latitude to say 'Well, some strange event 
occurred and generated those things.'" Nev­
ertheless, this new possibility seems to have 

enough validity that one skeptic 
said, "It's hard to believe it. But 
there seems to be something to this. 
It should not be necessary, howev­
er, to understand the mechanism 
before embracing the concept. If a 
proven track record can be estab­
lished.. . you have to believe it." 

To which scientific field does all 
this refer? In view of the title of my 
lecture, the question may seem sur­
prising. In fact, the object is seis­
mology. The new phenomenon is 
the occurrence of electromagnetic 
effects just prior to the onset of an 
earthquake. The most striking event 
happened on October 17, 1989. An 
apparatus set up by a team of radio 
detection specialists in the Santa 
Cruz mountains of California re­
ceived an unprecedented blast of 
radio power. The strong signal con­
tinued for several hours, and then 
stopped, to be followed by the Lo­
ma Prieta earthquake that, last year, 
wreaked severe damage in the San 
Francisco area. 

As a principle, the above also ap­
plies to the phenomenon of cold fu-

by Mian Schwinger 

It is astonishing that there was an early 
precursor of the claim to have achieved cold 
fusion. Dated at the beginning of the Showa 
era, the German title of the paper is translat­
ed as "On the transformation of hydrogen in­
to helium." At that time, neither the exis­
tence of the heavier isotopes of hydrogen, 
nor of the lighter isotope of helium, was rec­
ognized. If, indeed, they did produce helium, 
was it 4He (helium-4), or was it 'He (helium -
3)? Incidentally, at just that time, Nishina 
Yoshio was at Niels Bohr's Institute in 
Copenhagen, One can only wonder how he 
reacted to the bizarre claim. 

On 23 March, 1989, the University of 
Utah, at Salt Lake City, threw a press party. 
Its purpose was to establish priority for 
patents on a new source of energy. The im­
petus was supplied by what seemed to be a 
rival group, down the road at Provo, Utah. 
The patent lawyers needn't have worried. 
The Provo people were investigating a very 
weak source of neutrons, which is only of 
academic interest. But, science filtered by 
patent attorneys is no longer science. Isn't it 
possible to establish a track record without 
reference to the initial claimants? 

The National Cold Fusion Institute has 
provided a clearing-house for reports that 
bear on the reality of cold fusion. As of 
August, 1990, 78 other groups from all over 
the globe have reported positive evidence, as 
conveyed by the detection of one or more of 
these indicators: Excess heat, tritium, 
neutrons, y-rays, 'He. The standard response 
to such a list is: "Yes, but what about the 
much larger number of failures?" Does 
anyone really think that the scientific 
judgment is like an election, in which the 
majority carries the day? 

The characteristics that seem to be com­
mon to all successful cold fusion experi­
ments are: (1) Intermittency—the production 
of heat, of tritium, of neutrons, coming in 
bursts, switching on and off at random. (2) 
Irreproducibility—seemingly identical cells 
vary widely in their ability to "turn on." It 
may not be too much of an exaggeration to 
say that, early in April, 1989, everyone—in­
cluding those who, like myself, had to look 
up the meaning of enthalpy—had thrown to­
gether an electrolysis apparatus and was 
waiting for dividends. After a few weeks, 
with no reward, they quit in disgust, and de­
nounced it all as incompetence, or fraud. 
Their votes are irrelevant. 
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The defense is simply stated: 

The circumstances of cold 

fusion are not those of hot 

fusion. 

but in the first excited state of Tie? 
That excited state is unstable 
against decay into a triton and a 
proton. It is stable, however, for 
decay into a neutron and 'He. Here 
then, is a mechanism to account for 
the great disparity between neutron 
and triton production—the ratio is 
about one in a hundred-million— 
that seems to be characteristic of 
cold fusion. Response: Where is the 
accompanying y-ray of about four 
million electron volts? 

Reproducibility is often cited as a canon of 
science. And so it is, in established areas. 
But, early in a study of a new phenomenon 
that involves an ill-understood macroscopic 
control of a microscopic mechanism, 
irreproducibility is not unknown. That was so 
at the onset of microchip studies. It also 
appeared in the initial phase of the discovery 
of high-temperature superconductivity, 
which, by the way, is a prime example of 
"embracing the concept" without having "to 
understand the mechanism." 

What is it about cold fusion that seems to 
enrage a substantial number of physicists? 
The people who have spent a lot of money on 
hot fusion would doubtless echo: "We know 
a lot about what happens. We no longer have 
the latitude to say, 'Well, some strange event 
occurred and generated those things.' " To be 
specific, this is how their preconceptions 
work: (1) In hot fusion, the union of two 
deuterons, to form 'He and a neutron, pro­
ceeds at about the same rate as the formation 
of a triton and a proton. But the emission of 
neutrons from palladium electrodes im­
mersed in heavy water occurs at a rate around 
the insignificant background level. Conclu­
sion: No neutrons—no cold fusion. (2) The 
two cited reactions are the only important 
ones in hot fusion. There is no independent 
source of excess heat. Conclusion: Incompe­
tence. (3) Given the essential absence of neu­
trons, what of the claims for substantial tri­
tium production? Conclusion: Fraud. (4) At 
the low energy of cold fusion, the penetrabili­
ty of the Coulomb barrier is so overwhelm­
ingly small that nothing could possibly hap­
pen. Conclusion: Stupidity. 

The next item of the hot-fusioneer's creed 
are responses to suggested cold-fusion mech­
anisms: (5) Very soon after March 23, 1989, 
it was proposed that excess heat is produced 
by the formation of ground state 4He in the 
DD fusion process. Response: Where is the 
accompanying y-ray of roughly 20 million 
electron volts? (6) Then came the recognition 
that excess heat might be dominated by HD, 
rather than the DD reaction. Heavy water un­
avoidably contains some fraction of a percent 
of light water. The fusion of a proton with a 
deuteron produces 'He. Response: Where is 
the accompanying y-ray of roughly five mil­
lion electron volts? (7) The HD reaction is a 
source of heat and of 'He, but not of neutrons 
or tritium. The latter must come from the DD 
reaction. What happens if two fusing 
deuterons populate, not in the ground state, I 
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S 
o stands the indictment of cold fusion. 
The defense is simply stated: The cir­
cumstances of cold fusion are not those 

. of hot fusion. 
It is a standard operational procedure, in 

hot fusion work, to represent the reaction rate 
as the product of two factors: The barrier 
penetration probability, which involves only 
the Coulomb repulsion; and. the intrinsic re­
action rate, which is dominated by nuclear 
forces. But, at the very low energy of cold fu­
sion, one is dealing, essentially, with a single 
wavefunction, which does not permit such 
factorization. The effect of Coulomb repul­
sion cannot be completely isolated from the 
effect of the strongly attractive nuclear 
forces. This is a whole new ballgame. ft is, so 
to speak,a sumo tournament restricted to the 
maku-no-uchi, indeed, to the yokuzuna. 

The wavefunctions for a low energy proton 
and deuteron, and for a low energy pair of 
deuterons, are effectively dominat­
ed by zero relative angular momen­
tum. They are states of even orbital 
parity. The intrinsic parities of all 
relevant particles—neutron, proton, 
deuteron, triton, 'He, ground state, 
and first excited state of "He—are 
also positive. So. the normally 
dominant process of electric dipole 
radiation is forbidden; it requires a 
parity change. 

If the y-rays demanded by the 
hot-fusioneers are greatly sup­
pressed, what agency does carry off 
the excess energy in the various re­
actions? One must look for some­
thing that is characteristic of cold fusion, 
something that does not exist in the plasma 
regime of hot fusion. The obvious answer is: 
The lattice in which the deuterium is con­
fined. 

Imagine, then, a small but macroscopic 
piece of the lattice absorbs the excess energy 
of the HD or DD reaction. Please—I beg of 
you—do not rise in high dudgeon to protest 
that this is impossible because of the great 
disparity between atomic and nuclear energy 
scales. That is a primitive reaction to what 
may be a very sophisticated mechanism. And 
do not forget the failure of theory to predict, 
and then to account for the phenomenon of 
high temperature superconductivity. I ad­
vance the idea of the lattice playing a vital 
role as a hypothesis. 

Past experience dictates that f remind you 

that a hypothesis is not something to be 
proved mathematically. Rather, it is a basis 
for correlating data and for proposing new 
tests, which, by their success or failure, sup­
port or discredit the validity of the hypothe­
sis. It is the essence of the scientific method. 

Intermittency is the hallmark of cold fu­
sion. It incorporates irreproducibility as a cir­
cumstance in which the time intervals be­
tween bursts significantly exceed the duration 
of the observations. Intermittency is the ulti­
mate rebuttal to the charges of fraud in the 
tritium production. Externally introduced tri­
tium maintains an essentially constant count­
ing rate. There is no resemblance to the 
switching on and off of the observed bursts. 
Does the lattice hypothesis have a natural ex­
planation for intermittency? 

One needs information about the 
lattice structure of deuterided palladium. The 
experts say that, "We know a lot... ," but that 
knowledge does not include what happens in 
the important regime of heavy deuteron load­
ing. There is, however, a theoretical sugges­
tion that, in the circumstance of heavy load­
ing, a pair of new equilibrium sites comes in­
to existence within each lattice cell. The 
equilibrium separation for that pair is signifi­
cantly smaller than any other such distance in 
the cell. 

It would seem that a close approach to sat­
uration loading is then required for effective 
fusion to take place, but, surely, the loading 
of deuterium into the palladium lattice does 
not occur with perfect spatial uniformity. 

The replacement of 

impartial reviewing by 

censorship will be the death 

of science. 

There are fluctuations. It may happen that a 
microscopically large—if macroscopically 
small—region attains a state of such lattice 
uniformity that it can function collectively in 
absorbing the excess nuclear energy that is 
released in an act of fusion. And that energy 
can initiate a chain reaction as the vibrations 
of the excited ions bring them into closer 
proximity. So begins a burst. In the course of 
time, the increasing number of vacancies in 
the lattice will bring about a shut-down of the 
burst. The start-up of the next burst is an in­
dependent affair. 

This scenario raises an interesting ques­
tion: Would the efficacy of room temperature 
cold fusion be enhanced significantly by fur­
ther lowering of the ambient temperature? 
Lower temperature would presumably de­
crease somewhat the probability of the initial 



Cold fusion and sonoluminescence: A postscript 

Physicist Julian Schwinger's keen mind continues to probe the 
c g m a of cold fusion, which he maintains can be explained by 
netal atomic lattice-induced nuclear reactions. He has published 
his theoretical works on cold fusion in, among other journals, the 
Proceedings of the National Academy of Sciences. 

Ever up to the challenge of trying to fathom the physics behind 
seemingly "impossible" phenomena, Schwinger has in recent years 
become fascinated with "sonoluminescence." Like cold fusion, 
; columinescence "should not exist," but it does. This now well-
cablished phenomenon occurs when ultrasonic sound, beamed in-
:o a liquid, causes bubbles to oscillate stably—to expand and con-
ract regularly—and also to emit regular pulses of light. 

Since the 1930s, it has been known that under the right condi-
~ons light can emerge from so-called "cavitation" bubbles in flu-
:ds exposed to ultrasonic sound or undergoing turbulence. In 
1990, a group under Professor Seth Putterman at UCLA discov-
ced that the light from a single acoustically-driven bubble could 

come out in extremely brief pulses of 100,000 light photons— 
a pulse duration of less than 50 pico-seconds, about 10" sec­
onds—this, when the oscillation period of the emitting bubble 
was much larger, or 104 seconds. Schwinger has drawn parallels 
between cold fusion and sonoluminescence in his continuing 
technical publication on both topics. He has also developed an 
impressive theory to explain sonoluminescence. 

Schwinger remarks in one of his commentaries in 1991: "The 
mechanisms that have been suggested for cold fusion and sonolu­
minescence are quite different. But they both depend significant­
ly on non-linear effects. Put in that light, the failures of naive in­
tuition are understandable." 

For our more technically inclined readers we offer the follow­
ing list of Schwinger's publications in this area these past five 
years. "Cold Fusion" Magazine will publish more of Julian 
Schwinger's eloquence, and his perceptions of the frontiers of 
physics. —Gene Mallove 

Works on cold fusion and sonoluminescence 
by Nobel Laureate Julian Schwinger 

"Nuclear Energy in an Atomic Lattice." Proceedings of the 
First Annual Conference on Cold Fusion, March 28-31, 1990, 
Salt Lake City, pp. 130-136. 

"ColdFusion: A Hypothesis," Zeitschrift Fiir Naturforschung, 
I oí, 45, No. 5, May, 1990, p. 756. 

"ColdFusion: Does it Have a Future?" m Evolutional Trends 
if Physical Sciences, Springer Verlag, 1991. (From a talk deliv­
ered in Tokyo, 1990) 

"Phonon Representations," Proc. Natl. Acad. Sci., Vol 87, 
September 1990, pp. 6983-6984. 

"Phonon Dynamics" Proc. Natl. Acad, Sci., Vol. 87, Novem­
ber 1990, pp. 8370-8372. 

"Nuclear Energy in an Atomic Lattice—Casual Order", Prog. 
Theor. Phys., Vol. 85, No. 4, April 1991, pp. 711-712. 

"A Progress Report: Energy Transfer in Cold Fusion and 
Sonoluminescence," a lecture delivered at MIT and at the Uni­
versity of Pennsylvania, autumn 1991. 

"Casimir Energy for Dielectrics," Proceedings of the National 
Academy of Sciences, Vol, 89, May 1992, pp. 4091-4093. 

"Casimir Energy for Dielectronics: Spherical Geometry," 
Proceedings of the National Academy of Sciences, Vol. 89, De­
cember 1992, pp.1118-1120. 

"Casimir Light: Pieces of the Action," Proceedings of the Na­
tional Academy of Sciences, submitted, 1993. 

"ColdFusion Theory: A Brief Histoiy of Mine," a talk for the 
Fourth International Conference on Cold Fusion, Maui, 
December 6-9,1993 (spoken by Eugene Mallove, in Schwinger's 
absence). 

con. But, it should increase the probability 
: Terming and maintaining the lattice struc-

cre against the destructive onslaughts of 
c c i a l agitation. Experiment must supply 

ce answer. 
I find it both amusing and tragic that the 

"embers of a panel, investigating the charge 
: fraud in tritium production by cold fusion, 

c m i s s e d the charge as "unlikely" and 
Much less probable than that of inadvertent 

. : Dtamination or other unexplained factors in 
c measurement." That the "unexplained 
c o r s " might be the reality of cold fusion 
c not admitted. Why? Because "critics" 

- cstioned the results, saying that the tritium 
is not accompanied by other fusion byprod-

c s . . . " It is the old story. If a significant 
B -x of neutrons is not observed, there cannot 

be any tritium, even though one finds tritium 
with a signature that differentiates it both 
from external and internal contamination. 

The pressure for conformity is enormous. I 
have experienced it in editors' rejection of 
submitted papers, based on venomous criti­
cism of anonymous referees. The replacement 
of impartial reviewing by censorship will be 
the death of science. 

Does cold fusion have a future? I have lit­
tle hope for it in Europe and the United 
States—the West. It is to the East, and, 
specifically to Nihon, that I turn. The willing­
ness that the Japanese have displayed, of 
foregoing short-term rewards for greater 
long-term successes, should be a key ingredi­
ent in this endeavor. 

Indulge me in a fantasy, not of the future, 

but of the past. I should like to think that, if 
cold fusion had been a burning topic a few 
years before 1951, as well it might, Nishina 
would have recognized that was a subject for 
open-minded research—not suppression. 
And, in view of the physico-chemical nature 
of this subject, that he would have thrown all 
the resources of the Institute of Physical and 
Chemical Research into the study and devel­
opment of cold fusion. Dare one hope that a 
dream of the past also contains a glimpse of 
the future? 

Domo arigato gozaimasu. Thank you very 
much. 

Professor Emeritus Julian Schwinger is a 
member of the Department of Physics, UCLA. 
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The Solid State Alters Nuclear Behavior 
Radioactive decay mystery By Christopher Tinsle} 

c . 
: tl 

A lmost any scientific or technology 
periodical is not ordinarily good 
bed-time reading. Physics Letters A. 

is no exception. Well, usually. But open the 
issue for January 3, 1994, and just inside the 
front cover is a well-written, clear paper, ti­
tled. "Reduced radioactivity of tritium in 
small titanium particles," written by Otto 
Reifenschweiler, the retired Chief Physicist 
of Philips Research Laboratories in The 
Netherlands. It just may also be one of the 
most important papers in 20th centu­
ry physics—though it may be a big 
mistake. It doesn't look like a mis­
take, it looks like a beautiful piece of 
experimental science. 

Essentially the paper says that if 
tiny crystals of titanium are allowed 
to absorb tritium (in the ratio of one 
atom to about 285 titanium atoms) 
then the resultant material is less ra­
dioactive than the original tritium. 
[Tritium is the radioactive isotope of 
hydrogen, which has two neutrons 
plus a proton in its nucleus.] Worse, 
if the material is heated the radioac­
tivity drops further. No problem. 
The radioactivity is being shielded 
somehow, and when you heat a metal the 
tritium will be driven out. Not so, it seems. 
Tritium is a beta-emitter, giving off an elec­
tron when it decays to 'He (he l ium-3) . 
These electrons can form an electric current 
which is measurable, tiny though it is. And 
the X-rays produced in the decay can be 
measured as well. 

If it looks like a duck, walks like a duck... 

A c c o m p a n y i n g the l ive e x p e r i m e n t 
(where any tritium released by the metal is 
pumped out at once) is a dummy, which 
measures the outgassing of an identical 
sample. The dummy is heated in the same 
way, and virtually no tritium is released be­
low 400°C.The real jaw-dropper is that al­
though the radioactivity drops by 28% be­
tween 115°C and 160°C, and more slowly 
by a further 12% at 275°C. It then rises 
again to slightly more than its original value 
by the time the metal has reached 360°C. 
After that, the radioactivity drops as the tri­
tium leaves the metal at about 400°C. 

That is absurd, because the nucleus Is in­
violate, except to very high energies. Al­
though radioactive decay can be hidden or 
shielded, it cannot be altered (to any signifi­
cant extent). Obviously something is very 
wrong here. Anybody reading the paper will 
start a hunt for errors, for loopholes. 

Maybe there is a loophole, but all the ob­
vious ones have been firmly plugged. The 
dummy experiment shows that virtually no 
tritium leaves the metal below 400°C, and 

any that does is pumped out immediately 
(the heating process takes about 10 hours). 

The rise in radioactivity between 275°C 
and 360°C shows that nothing has actually 
changed; the substance is giving off at least 
as much radiation as before. And the beta 
particles, the electrons, are not being divert­
ed or hidden by some odd change in the 
metal. The X-rays and the current formed 
by the electrons are shown in a series of ex­
periments to be in step with each other. 

Perhaps a replication of 
this [experiment] by one 
of our great laboratories 
will be the first step to 
healing the ridiculous rift 
in science today. 

"Various experiments established for both 
detection systems the linear relationship be­
tween the read-out and the activity." 

It becomes clear from reading the paper 
that the author was very familiar with this 
material, and had done many experiments 
with it. This particular one was done several 
times, under different conditions, but with 
similar results. One experiment with 10 
times as much tritium, and five times the 
rate of heating, did not show the effect. 

Another, equally careful set of experi­
ments at room temperature showed that 
"small accurately determined quantities of 
tritium" absorbed by the titanium did not 
emit radiation as might be expected. As 
more tritium was added, the emissions did 
not keep in step with the amount. At one 
point there was only half the radioactivity 
expected, but at double that amount of tri-
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tium the beta-decay had increased four 
times—back to about the expected level. 

The titanium used is interesting stuff. It's 
"a kind of soot." The titanium is vaporized 
in inert argon and condensed as particles, 
each being about 15nm in diameter. Titani­
um is quite a light metal and, if these parti­
cles are spherical, they will only contain 
about 100,000 atoms. The ball will be about 
55 atoms across and have perhaps 1,000 
atoms on its surface. 

The ques t ion is w h e t h e r tiny 
monocrys ta ls are one big "grain 
boundary." With masterly under­
s ta tement , Rei fenschwei ler sug­
gests, "it seems justified to put for­
ward a highly unorthodox hypothe­
sis." He proposes a nuclear pair hy­
pothesis, with pairs of tritium nuclei 
forming something more stable than 
a single one. On the face of it that 
sounds like an odd idea—especially 
since the effect is not seen with 
higher levels of tritium—but I have 
no doubt that Dr. Reifenschweiler 
has good reason for putting it for­
ward. 

What's in it for cold fusion? 
If the effect is real, if it is confirmed, then 

perhaps it may be due to some interaction 
between the tritium and the titanium. The 
only (and very naive) comment I can put 
forward is that the neutron in deuterium is 
stable; in tritium it decays slowly; on its 
own it decays fast. Maybe that is an over­
simplification, but it makes tritium look like 
a prime subject for some kind of process 
which might stabilize its neutrons. Assum­
ing that there isn't a "trivial" explanation 
(Dr. Reifenschweiler is perhaps being undu­
ly modest when he rates the chance of that 
at about 50%), what might be the implica­
tions for cold fusion? He makes it very clear 
that he has published this paper because of 
cold fusion. 

It is astonishing to read that it previously 
existed only as an internal report within the 
Philips company—written in 1961! His first 
three references are to summaries of cold 
fusion progress by Storms and by Srini­
vasan, and the 1993 Physics Letters A paper 
of Pons and Fleischmann. And he makes 
suggestions for experiments which might 
connect his results with those of cold fusion 
workers. 

What this paper seems to show is that 
solid state conditions can modify the behav­
ior of atomic nuclei, which is what cold fu­
sion scientists assert, and their opponents 
deny. There are none of the subtleties of 
e lectrochemistry or the complexi t ies of 
"proton carrier" crystals—no calorimetry, 
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•ch Tor traces of nuclear "ash." Al-
-, best experimentalists do seem not 

~ c c e how good they are or how difficult 
may find it when trying to replicate 

jrk, this does look to be a very 
c çcorward matter to assay. 

c world's best nuclear labs are not 
-1 :-is. then they should be. It is exactly 

r. of experiment which they are best 
ced to do, and which they are best able 

• estigate in depth. Perhaps a replication 
- by one of our great laboratories will 

he first step to healing the ridiculous rift 
- c ; e today. 
fear this result will be regarded as too 

~c to justify any attempt at replication, 
c perhaps by those whose brains have 

:een softened by the impact of all the 
i fusion results. There may be a perfectly 
c e explanation, one which the reviewers 
; cissed, but we can expect to see some 

cesting cases of "dismissal of findings," 
: :T specious "explaining away." 
c y was such a revolutionary finding not 

ccished? Was it because the originator 
: it was too absurd, because he would be 

nocked for having done such work without 
Ting the mistake which had to be there? 

I vas it because he knew it had no hope of 
•ssing peer review? There may be a more 

cdane reason. It may even be that Dr. 
: censchweiler just didn't believe what he 
¿".v at the time. 

Minsk Cold Fusion Conference 
Minsk, Republic of Belarus, will be 

the site of a cold fusion conference 
May 24—26. Fear not, English-

only speakers: the conference will be bilin­
gual. Corporate and academic laboratories 
will be presenting papers and displaying 
working cold fusion devices. There will be 
an exhibit hall displaying this hardware, and 
video presentations for equipment too deli­
cate or too large to transport to the confer­
ence. 

Economic conditions in the former Com­
munist-controlled states have reduced op­
portunities for many research groups in 
these countries to meet with their peers in 
hard-currency nations. The Minsk confer­
ence will help to overcome that problem. 

Some 70 papers accepted for the confer­
ence will be published in English and Russ­
ian editions of the proceedings, which will 
be provided to attendees at the beginning of 
the conference. Papers from scientists in 
Russian-speaking countries were submitted 
to the organizing committee in Minsk. Pa­
pers in English were submitted to Hal Fox of 
the Fusion information Center in Salt Lake 
City. 

The Minsk proceedings are expected to 
provide a tutorial overview of the new sci­
ence of cold fusion for a multidisciplinary 

audience. Subjects that the conference will 
encompass include: 

• Cold Nuclear Fusion (CNF) Devices. 

• Theories and Models. 

• Measurement of nuclear byproducts, 
including excess heat. 

• Engineering topics pertinent to 
commercialization of CNF, such as 
heat transfer, thermo-electric devices, 
and mechanical energy production. 

Papers summarizing national work on 
CNF in Japan, China, Italy, the U.S., and 
the Commonwealth of independent 
States (CIS), and other nations. 

Conference fees for hard-currency 
countries: Conference attendance, $250; 
hotels and meals, $50—$100/day; airline 
fare from U.S. to Minsk, $1,000— 
$1,500. 

Demonstrations and exhibits 
Corporations and institutions will have 

exhibit space (a single booth is about 3 me­
ters wide) to demonstrate devices, show 
videos of operating devices, or advertise 
their products. Exhibits of working devices 
should not include closed, pressurized, 
electrochemical cells. 

"•! i Í-.N h : ^ 
> •' >'T,1 

F.i c V.VÍVJ:: \ 7 

t loaxe-̂  Kill 

;:^^^^^^^^^m 

Do you want scientific evidence 
instead of scientific hoaxes? 
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SCIENCE & TECHNOLOGY 
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"Cold Fusion is our only business. 

ENECO acquires exclusive rights to 
original Pons-Fleischmann patent 
applications 

The University of Utah has signed an 
agreement giving ENECO, Inc. ex­
clusive worldwide licensing rights to 

the university's cold fusion technology de­
veloped by Drs. Stanley Pons and Martin 
Fleischmann. ENECO is a cold fusion re­
search and development company. 

"Cold fusion is our only business," says 
Fred Jaeger, president of ENECO. He re­
turned to Utah recently from a special cold 
fusion meeting in Asti, Italy, sponsored by 
Fiat Corporation, where Drs. Pons 
and Fleischmann approved the 
agreement. Dr. Yan Kucherov, 
ENECO's director of research, was 
presented a Scientific Excellence 
Prize for best work in Í992 at the 
Italian Conference. Kucherov is an 
experienced researcher in cold fu­
sion. 

ENECO is a privately held Utah 
corporation founded in 1991. In ad­
dition to the Salt Lake City staff, the 
company maintains an external Sci­
ence Advisory Board of experts in 
the field to provide a continuing re­
source for creating and evaluating 
new cold fusion technology. 

ENECO has a broad portfolio of 
cold fusion patent applications in 
conventional electrolysis cells (both 
heavy and light water) molten salt 
electrolytes, gas discharge devices, solid 
state systems, and reaction-triggering meth­
ods. Last spring, the Utah company ac­
quired full ownership of the first cold fusion 
patent granted in the United Kingdom. 

"Each technology sub-division in our 
portfolio has the potential to fulfill unique 
commercial applications," says Jaeger. 
"The portfolio concept allows the company 
to minimize specific risks while enabling us 
to participate in all areas of cold fusion de­
velopment and commercialization. The 
portfolio concept also facilitates open dia­
logue and cross-fertilization of scientific 
ideas among all sub-groups without con­
cerns for conflict of interest. ' ' 

ENECO officials plan to license the 
Pons-Fleischmann patent applications to­
gether with the rest of the company's tech­
nology portfolio to a broad spectrum of in­
ternational clients. While licensing technol­

ogy, ENECO envisions developing strategic 
alliances with large international entities that 
will assist with marketing and product de­
velopment. 

The company sponsored the attendance of 
22 representatives, including eight Russian 
scientists, to the Fourth International Con­
ference on Cold Fusion held in Maui in De­
cember, 1993. 

ENECO has sponsored, and is currently 
sponsoring cold fusion research at the Mass­
achusetts Institute of Technology, Texas 

ENECO officials plan 
to license the 
Pons-Fleischmann patent 
applications along with 
the rest of the company's 
technology portfolio to a 
broad spectrum of 
international clients. 

fee and for a royalty structure to handle a 
wide variety of possible future outcomes. 
ENECO is also required to meet specific de­
velopmental goals. 

"Presently, the value of the worldwide ex­
clusive license to the Pons-Fleischmann 
patent applications is entirely unknown. As 
a private company, we understand and are 
well-suited to assume the consequences of 
the risk-reward dynamics involved with this 
type of acquisition. The agreement will save 
the Lniversity substantial on-going patent 

expenses, while commercial applica­
tions will provide them with gener­
ous royalty income for the life of the 
patents," says Jaeger. 

ENECO also issued this umbrella 
statement: "We believe cooperation 
among all cold fusion participants is 
the fastest route to commercializing 

¿the technology. ENECO is struc­
tured to accelerate the development 
of cold fusion intellectual property 
discovered by individuals and orga­
nizations. We help develop 
patentable concepts, pursue patent 
protection, and offer technology li­
censes to industrial users. Inventors 
are compensated with generous roy­
alties over the life of the patents." 

A&M, Cal-Poly (Ponoma), University of 
Hawaii, and two Russian institutes, LUCH 
(Moscow region) and High Temperature 
Electrochemistry Institute (Ural branch of 
the Russian Academy of Sciences). ENECO 
also supports R&D efforts of individual sci­
entists and inventors. 

Jaeger says, "Now that this landmark 
agreement is signed, ENECO plans to work 
directly with Drs. Pons and Fleischmann 
who will provide technical support for our 
company's patent prosecution activities. Al­
so, ENECO can now move forward to en­
sure that the patent applications just ac­
quired from the University of Utah remain 
in a preemptive position with respect to oth­
er emerging international technologies." 

Although the detailed contents of the li­
cense agreement remain confidential to pro­
tect ENECO's competitive position, it was 
revealed that it provides for an initial license 

Science magazine's take: 
U of U bailed out 

In its news item on ENECO acquiring ex­
clusive license rights to the original Pons-
Fleischmann patent applications, the Science 
headline was: "Utah Puts Cold Fusion Out 
In The Cold," reporting: "Four years, eight 
months, and nine days after it all started... 
Utah taxpayers are out of the business of 
supporting [cold fusion research] it... Pay­
ing legal fees has been the primary focus of 
the university's involvement since the cold 
fusion bubble burst four years ago, and it's 
cost them about $700,000. ' ' 

Yes, but just wait until the royalties start 
bubbling into U ofU coffers.—Eds. 
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Texas A&M professor attacked for 
cold fusion and 'alchemy' 
Distinguished Professor title was in limbo 

What is worse, to call someone an 
"alchemist" or a cold fusion re­
searcher? To a group of "Distin-

cshed Professors" at Texas A&M Univer-
:y it seems that either term will do. There 
a pre-history to this story. Professor John 

1 M. Bockris of the Department of Chem-
l try at Texas A&M University is widely re-

crded as one of the world's greatest elec-
rochemists. He was also one of the earliest 
nd boldest of the cold fusion pioneers, hav-
ag accomplished successful cold fusion ex-
reriments yielding excess heat and tritium 

e n after the March 23, 1989 Utah an­
nouncement. He has consistently spoken out 

n behalf of the emerging new science we 
c w as "cold fusion." 
For this pioneering and success, Profes-
: Bockris has been subjected to criticism 
c skeptical scientists mocking his exper-

ats and methods—much as they 
:ced electrochemists Drs. Fleischmann 
: c s . 
T_ne. 1990, science journalist Gary 

Acs, gave the skeptics more red meat 
: Professor Bockris. Writing in Sci-

"cgazine, Taubes blasted him and his 
".•:ers with allegations that deliberate 

l ; of cold fusion cells with tritium 
" have happened in the Bockris labora-
—cost likely the perfidy of some grad-
scdent, Taubes said. 
: 1990 allegations in Science offered 
r.oking gun," just five pages of cir-
c.tial evidence, and Taubes' notion 

c_i was easier to accept than the exis-
: : nuclear reactions at room tempera-
_cer. these allegations of possible 

ire proved groundless. Nonetheless, 
- created implications about tritium-
" £ c his 1993 book, Bad Science. 

cer writers and reviewers have been 
I repeating the original allegations 
ceir flimsy grounds, and despite the 

ç number of laboratories that also 
c production in cold fusion cells. 

•try, there was another challenge to 
; work on cold fusion, and his in-

Eition of other low-energy nuclear 
cena. This attack took the form of a 

c e last year to have Professor 
; ".ripped of his "Distinguished Pro-
Hatus. In December, 1993 a group 
):stinguished Professors (not every 

ç c s h e d Professor signed) at Texas 
emitted to the administration the 
c c follows.—EM. 

. Ms house syndrome 
petition appears to be an attack 

against "cold fusion," using heavy-element 
transmutation as a dummy target. [A techni­
cal point: For all we know "cold fusion" may 
involve both heavy and light element trans­
mutations. However, this is irrelevant to the 
nature of the attack against intellectual free­
dom.] Note this "Request" was apparently so 
hastily put together and signed that it states: 

"For a trained scientist to claim or support 
anyone else's claim, to have transmuted ele­
ments is difficult for us to believe..." 

Of course, every scientist knows that 
high-energy transmutation, radioactive de­
cay transmutation, and fission transmutation 
are accepted facts of modern physics. The 
perpetrators of the petition were clearly 

INVENTORS 

Are you looking for a proven team who will help 
protect and develop your cold fusion invention? 

MANUFACTURERS 

Do you need information on cold fusion 
inventions and processes that are available for 
commercialization? 

ENECO can help. 

We are an intellectual property clearinghouse 
serving the interests of both cold fusion inventors 
and commercial developers throughout the 
world. Our staff is actively pursuing allowance of 
U.S. and international patents in most areas of 
cold fusion effects. 

Call us to discuss our development and licensing 
programs: (801) 583-2000 

391-BChipetaWay 
Salt Lake City, Utah 84108 

Fax:(801)583-6245 

: " : ' . . ' : • • • • • • • : 
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Professor John O'M. Bockris overlooks a fuel cell in his lab at Texas A&M University 

thinking of low-energy or near room tem­
perature transmutation, but they did not 
spell this out. 

The story of this battle over academic 
freedom and the legitimacy of investiga­
tions into low-energy nuclear phenomenon 
became widely known. There were wire ser­
vice accounts, and several dozen newspaper 
articles resulted. The January 10, 1994 issue 
of Newsweek (p.54) attacked Professor 
Bockris in its article, "All That Glitters Isn't 
Chemistry: Does academic freedom protect 
a professor who wants to be an alchemist?" 
The lead of the article stated: "In the 
revered name of academic freedom, univer­
sities tolerate faculty members who are 
avowed communists and lifelong fascists, 
outspoken racists and anti-semites, radical 
lesbians, and rabid homophobes. But al­
chemists?" Science magazine ran the story 
as "Alchemy Altercation at Texas A&M," 
(November 26, 1993, p. 1,367). The Science 
article lead: "Four years ago it was cold fu­
sion, now it's alchemy, and members of the 
Texas A&M chemistry department say 
enough is enough." Both the Newsweek and 
Science articles drew attention to a related 
allegation that lurked in the background: the 
possible improper use of funding for Profes­
sor Bockris's research, which was provided 
by outside parties whose motives were being 
questioned. 

The matter came to a head on January 18 
at Texas A&M at an academic hearing. 
Then on January 31, the four-member Com­
mittee of Inquiry into Scientific Misconduct 
exonerated Professor Bockris 
of all charges against him. The conclu-sions 
and recommendations of the committee: 

''With regard to the charges against 
Professor John O'M. Bockris. pertaining to 
misconduct in science in proposing, con­
ducting, or reporting of research in the 

"Philadelphia Project," the 
Committee of Inquiry 
unanimously finds there to 
be no evidence to sustain 
these charges. Conse­
quently, the Committee 
holds Professor Bockris to 
be exonerated of these 
charges and does not rec­
ommend an 'investiga­
tion.' It is recommended 
that the members of the 
Texas A&M University 
community allow the 
process of experimentation 
and peer review of pub­
lished data to resolve any 
scientific issues." 

The Committee mem­
bers were Duane C. Krae-
mer, Associate Dean, 
College of Veterinary 
Medicine; John J. McDer-
mott, Distinguished Pro­
fessor, Philosophy; Pro­
fessor John C. Slattery, 
Chemical Engineering; 
John C. Calhoun, Jr., Dis­
tinguished Professor, 
Emeritus, Petroleum Engi­
neering. 

It is refreshing to see 
the end of assaults against academic 
freedom at Texas A&M in the matter 
of cold fusion and cold nuclear trans­
mutation. 

A Request 
Professor J. O'M. Bockris' activities since 1989 (the inception of the "cold fusion" 

embroglio), [sic] and particularly recent allegations that he lent his name and that of 
our university to a fraudulent scheme to promote a bogus engineering enterprise, has 
brought this university into disrepute. 

Note that on page 6 of the "Policies and Procedures Regarding Distinguished Pro­
fessor Appointments" (September, 1993), it is stated that "The Distinguished Profes­
sors....bring honor and recognition to the University..." Instead, we believe that Bock­
ris' recent activities has [sic] made the terms Texas A&M and Aggie objects of deri­
sive laughter throughout the world among scientists and engineers, not to mention a 
large segment of the lay public. The "Alchemy" caper is, everywhere, a sure trigger 
for sniggering at our university. And so it should be. For a trained scientist to claim, 
or support anyone else's claim, to have transmuted elements is difficult for us to be­
lieve, and is no more acceptable than to claim to have invented a gravity shield, re­
vived the dead, or to be mining green cheese on the moon. We believe it is sheer non­
sense, and, in our opinion, could not have been done innocently by one with a lifetime 
of experience in one of the physical sciences. 

In view of the above considerations, we the undersigned Distinguished Professors 
of Texas A&M University hereby request the Provost to take steps to revoke the title 
of Distinguished Professor now carried by John O'M. Bockris. We do this because of 
our belief that Dr. Bockris's alleged disregard of the accepted standards of scholarly 
and professional behavior has brought great embarrassment upon this university and 
his colleagues, fn our opinion he no longer merits the title of Distinguished Professor. 

[Signed: by 23 Distinguished Professors] 
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om the White House 
Nov. 22, 1993 

ear Eugene: 

Itiank you for your letter regarding 
: fusion. I have referred your letter 

my Office of Science and 
ecology Policy for appropriate 

BW. I value your ideas and 
precíate your taking the time to 

-s we work to meet the challenges 
e ahead, I hope I can count on 

: c support. 
5 'zerely, 
5 Clinton 

>r fair treatment... 
iz^nowledglng receipt of Dr. 

Lgene F. Mallove's letter of Nov. 25, 
902, along with material concerning 
a ssue of cold fusion technology: 

Vice President Al Gore 

Dec. 9, 1992 

I«ill convey a copy of your material to 
senior officials of the President and 
:e President. Given the comments 

that then-candidate Clinton made 
ribout cold fusion, I feel that he will au-
c i z e a fair and unbiased review of 
_e issues relating to the development 
:' cold fusion in the United States. I 
es somewhat surprised that there 
as no reference to cold fusion in Sen­

ator Gore's book, "Earth in the Bal­
see." His views on energy and envi-
cment matters will probably carry 

scat weight in the new administration; 
-erefore, I will do all that I can to 

President Bill Clinton 

make sure your letter is seen by Vice 
President Gore. 

Thank you very much for taking the 
time from your busy schedule to write 
to me concerning this matter. All the 
best to you in your work on cold fusion. 

Kurt Schmoke, 
Mayor of Baltimore , Maryland 

Getting the cold 
shoulder, again? 

Thank you [Dr. Mallove] for your let­
ter to President Clinton suggesting 

that cold fusion research be made the 
subject of a line-item request in the FY 
1995 Department of Energy budget. 

Such a strategy certainly would lend 
urgency to the effort to understand the 
origin of the anomalous heat 
generated in the Pons-Fleischmann 
cells. 

However, line-item funding is best 
reserved for major technology 
development efforts such as those 
addressing solar, wind, and 
geothermal energy sources, for which 
the underlying scientific base has 
already been well established. Cold 
fusion, in contrast, is still a topic 
requiring much more exploratory 
research before it will be ready for a 
technology development effort. 

I am confident that DOE will support 
cold fusion research proposals to the 
extent that they represent good 
science, and I have asked my staff to 
discuss this position further with 
officials in that Department. 

Karl A. Erb, 
Acting as Associate Director for 

Physical Sciences and Engineering 
Executive Office Of The President, 
Office of Science And Technology 
Policy 
Washington, DC 20506 

Ed. Note: To our knowledge as of 
March 1994, no further communication 
from anyone at OSTP or DOE had 
been received by anyone in the cold 
fusion field. There were rumors, 
however, that positive developments 
were in the works. 

We'll be waiting 

As one who has carefully monitored 
the development of "cold fusion 

science," with a perspective predating 
the Pons and Fleischmann announce­
ment, I would be genuinely interested 
in the opportunity to make a thoughtful 
study and careful evaluation of your 
publication prior to committing to a 
subscription. I'll do this through news­
stand purchases, and if it merits the in­
vestment, then recommend that we 
subscribe. 

We wish you well in this venture— 
it's a story that needs an impartial air­
ing, and, to date, your position has tak­
en some unfair but yet very difficult 
knocks. 

d.L. Carroll, Associate Director, 
Technology Transfer 

Brigham Young University 
Provo, UT 

Jupiter mightier than 
its mass? 

On the planet dupiter, the 
protium/deuterium ratio is 

100,000:1 as compared to 6,667:1 on 
earth. Conventional wisdom explains 
that deuterium was preferentially con­
centrated during the formation of the 
earth, when gravity was unable to hold 
down the lighter hydrogen. On the oth­
er hand Jupiter is so massive that pri­
mordial hydrogen and other light 
gasses are supposed to have re­
mained trapped in its gravitational 
field. 

However a closer look shows that in 
methathathane (a minor component of 
Jupiter's atmosphere) the H/D ratio 
(9,300:1) is much closer to earth's! 
Apart from invoking cold fusion (i.e. 
deuterium depletion in molecular 
hydrogen or synthesis in methane) can 
any readers suggest a non-nuclear 

Continued on page 85 
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Cold fusion quietly takes off i 
Cold fusion is not a big deal in Japan. In 

fact, it is something on the order of 
business as usual. 

It is just an ordinary, quiet field of academ­
ic physics, like high temperature supercon-
c c v i t y . or X-ray lithography. 

Scientists and industrialists are aware that 
; aid fusion research is under way, and most 
cprove of it, public opinion polls indicate. 
From time to time, articles about it appear in 
the leading scientific journals, technical mag­
azines, and newspapers. Occasionally it 
makes the headlines, but press coverage is 
usually low-key. 

Funding levels are moderate, prob­
ably around $90 million dollars per 
year. There is broad support for con-
:inued research from every major sci­
entific society, and there are small 
groups working on the subject in most 
leading universities. 

Most corporations working in this 
field probably have only five or 10 
people working on cold fusion, and 
only a few having much larger pro­
grams. 

Hideo Ikegami, one of Japan's leading 
cold fusion researchers, has written guest edi­
torials in the Asahi newspaper, the Japanese 
edition of Scientific American, and has been 
quoted by the New York Times. When you 
ask him, "How are things? Is there any big 
news? Have there been any breakthroughs?" 
he always responds: "It's slow and steady. 
Everything is coming along normally." 

Scientists are like farmers 
The research is steady and uneventful. 

People work quietly in cluttered laboratories, 
spending weeks calibrating and preparing for 
experiments, and weeks afterwards analyzing 
data, and writing scientific papers. Basic sci­
entific research usually works at this pace. 
The scientists are like farmers growing an ap­
ple orchard; the season is the shortest unit of 
time that matters to them. Most scientists 
think results may be years away, but Japanese 
scientists have made great strides in cold fu­
sion because most of the mainstream science 
establishment ignores them. They get their 
grant money, do the research, publish their 
findings in the leading physics magazines, 
hold annual and semi-annual conferences at 
leading physics conferences—just like scien­
tists in any other field. 

American researchers envy their Japanese 
colleagues. They would love to be left alone, 
wishing cold fusion were treated as just an­
other part of physics in the U.S., where the 
field remains a battleground of accusations 
and emotionalism—and research money is 
virtually unobtainable. Leading U.S. physics 
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societies attack and denounce the work as 
criminal fraud and lunacy. 

In Japan, cold fusion caused a lot of com­
motion in 1989, and it met very stiff skeptical 
opposition for a few years. After a while it 
slipped into the normal, quiet, calm, academ­
ic atmosphere. There are still, however, 
mainstream scientists who scoff at it, or ig­
nore it, and a tiny minority which actively de­
nounces and attacks it, The mood is open-
minded, pragmatic, and patient. Most 
Japanese scientists are not sure yet, but they 
are encouraged by the results they have seen 

For science, technology, 
business, and even the 
media, Japan's soil is ferti 
for cold fusion. 

so far, and they are content to wait and see 
how it will turn out. 

Martin Fleischmann was quoted in the UK 
Sunday Times: 

"Plenty of scientists in Japan responded 
just as skeptically as in Britain and America. 
But there was a willingness to say: 'Suppose 
it's true, what follows from that?'" 

Open minds, open doors 
The Japanese as a whole are more open-

minded than Americans, but they are not 
much more open-minded. It is just a small 
difference; they are just a little bit more will­
ing to suspend judgment. That little slice of 
extra open-mindedness has allowed a little 
slice of careful research, at a very modest $90 
million dollar per year level. If every 
Japanese scientist were convinced the effect 
is real, Japan would be spending $9 billion 
per year. 

The cold fusion scientists themselves are 
completely certain of their results. They have 
no doubt whatsoever that the effect is real, 
the tritium is real, and the heat is beyond 
chemistry. Other scientists in Japan are only 
dimly aware of the results. They have not 
read the formal scientific papers, so they are 
not as certain. 

There is no gigantic Manhattan Project-
style cold fusion research program in Japan— 
and nobody has ever thought of launching 
one. But as the 1989 controversy gradually 
ebbed away, more scientists came to accept 
that the effect is real, and projects were grad­
ually ramped up. Research is now at an all-

time high. 
A dramatic announcement was made on 

the first morning of the Fourth International 
Conference on Cold Fusion in Maui, 
December 6, 1993. Japan's Ministry of 
International Trade and Industry (MITI) has 
established a new R&D Center and a labora­
tory for cold fusion research with a four-year 
budget of S30 million dollars. Kazuaki 
Matsui, the Director of the Institute for 
Applied Energy, made the announcement, 
which caused quite a commotion among 
many Americans and Europeans. But it did 

not surprise many Japanese partici­
pants. Details of the plan circulated 
long before the conference. This an­
nouncement was the culmination of a 
long, slow, deliberate planning 
process. 

Like most important projects in 
l e Japan, it was bounced around and 

sent out for evaluation long before it 
was implemented. It's clear the de­
tails were mapped out in advance; 
just look at the address of the new re­
search institute. It's one floor above 

the Toyota IMRA institute in Hokkaido, es­
tablished two years ago. Obviously, the 
Japanese intend to foster close cooperation 
between the private industry lab on the 
ground floor, and the semi-private govern­
ment-supported lab on the second floor. 

Is the turtle winning? 
Like everything else in Japanese cold fu­

sion research, the announcement was the re­
sult of a slow, step by step, carefully planned 
effort. The Japanese researchers are commit­
ted to a long term effort. They are in no hurry 
to "crack the problem." They do not expect to 
find the cause of cold fusion, and win a 
Nobel prize next month, or next year. They 
say they will commit decades to the work, if 
that is what it takes. Noboru Oyama, of the 
Tokyo University of Agriculture and 
Technology, predicted that it might take a 
century for the research to pan out. Most re­
searchers expect results before that—some 
say within two or three years, some say with­
in 20 years. 

Ikegami says scientists in Japan are gradu­
ally building up a mountain of essential but 
mundane materials science research into met­
al hydrides. They have come to realize that a 
palladium sample supersaturated with hydro­
gen or deuterium has many unique qualities. 
Palladium loaded with 50% or 60% deuteri­
um is a relatively well-researched, well-un­
derstood metal. Palladium loaded with 90% 
is a brand new material—never explored be­
fore 1989—which you might say, is more hy­
drogen than metal at that stage. 

An oven 
scientific 
social at 
cold fust 
¡apan 



BY JED ROTHWELL 

American 
researchers envy their Japanese 

colleagues. They would love to be left alone, 
wishing cold fusion were treated as just another part 

of physics in the U.S., where the field remains a battleground 
of accusations and emotionalism—and research 

money is virtually unobtainable. 
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The Japanese are learning about surface 
properties, conductivity, internal structure, 
and about countless other properties of this 
strange new material. The data they have 
piled up is not controversial. Nobody ques­
tions the accuracy of the calorimetry, the 
loading measurements, or the surface analysis 
data itself. The data is accepted, but scientists 
vigorously debate what conclusions might be 
drawn from it. 

There is no generally agreed upon theory 
yet to explain the data. Scientists expect that 
the mountain of evidence will eventually 
serve as the basis of a theory to explain the 
effect, hoping the answers will fall out of the 
data. 

MITPs cold fusion R&D 
MITI's Department of Natural 

Resource Development has been in­
volved in cold fusion research for 
several years. They have supported 
low-level, small-scale research, "just 
enough to keep the pot boiling" as a 
program leader put it. Two guiding 
principles behind MITI's cold fusion 
thinking are often expressed in offi­
cial statements, interviews, and dis­
cussions: 

1. The excess heat is definitely 
real. 

2. If there is even a slight chance 
that this phenomenon might 
become a practical, useful form 
of energy, then the research 
must proceed. 

MITI, and private industry, are re­
sponsible for developing new tech­
nologies. That is their job. They do 
not see themselves as guardians of 
scientific truth, in the way our 
Department of Energy does. They 
don't care about scientific theories 
and debates. They try to avoid taking sides in 
the physics debates, ft doesn't matter to them 
whether cold fusion is actual fusion, an exotic 
super-chemical reaction, or something else 
unknown to science. The Japanese look at the 
engineering aspects of power density, tem­
perature, and fuel consumption. Pragmatic, 
results-oriented industrial planners, they re­
sist esoteric academic debates and entangle­
ments. 

MITI appropriated $3 million dollars in 
1993 for cold fusion research, money used 
for special equipment and other extraordinary-
expenses in national laboratories and univer­
sities to cover cases where normal discre­
tionary funding was insufficient. The idea: 
Let the scientists go slowly and quietly, out 
of the spotlight. A large, lavishly-funded pro­
gram might raise expectations too high, or 
push people to quickly produce positive re­
sults at the expense of careful science. MITI, 
and other Japanese R&D planners, realize 
that good science cannot be rushed. Research 
is like having a baby. Nine women cannot 
have one baby in one month, and nine scien­
tists cannot do nine months of thinking and 
learning in one month. 

In the spring of 1992, news of the MITI 
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cold fusion R&D program began to appear in 
the Japanese press. On July 10. 1992 it made 
a big splash on the front pages of the Yomiuri 
evening edition with the bold headlines: 

"Cold Fusion: Clean Energy Source to 
be Developed into Practical Use; Nation 
Begins Full Scale Research; MITI Energy 
Resources Div. Plans Several Hundred 
Million Yen Budget Next Fiscal Year [sev­
eral million dollars]" 

The lead paragraph said: 
"The Energy Resources Department of the 

Ministry of International Trade and Industry, 
will appropriate several hundred million yen 
for basic research from the fiscal 1993 bud­
get. The agency intends to spend several bil­
lion yen [several tens of millions of U.S. dol-

Like everything else in 
Japanese cold fusion 
research, the 
announcement was the 
result of a slow, step by 
step, carefully planned 
effort. The Japanese 
researchers are committed 
to a long-term effort. They 
are in no hurry to crack 
the problem. 

lars] on the five-year project beginning in 
fiscal 1993. The agency has established a 
study group bringing together researchers, 
power companies, and large electric machin­
ery producers. The group recently concluded 
that excess heat was, indeed, generated in 
cold fusion experiments, although it is not 
sure exactly how the process works. The re­
search is aimed at finding this out." 

The MITI program director, Taizo 
Nakatomi, was taken aback at the commotion 
this raised, going to great lengths to down­
play the scale and importance of the program. 

A Nikkei trade publication, the 
Superconductor Newsletter quoted him: 

"This is not cold fusion research per se. 
We are investigating the prospects for im­
proving fuel cell performance . . . The report 
in the Yomiuri newspaper that we will begin a 
program to study cold fusion in the next fis­
cal year may cause a misunderstanding. What 
we are going to do is to conduct exploratory 
'paper' research to determine whether or not 
it is possible to improve the performance of 
things like fuel cells and to create a new. effi­
cient battery by utilizing the heat generated 
by metals that have been loaded with hydro­
gen isotopes. . . 

"The thing we are paying attention to is the 
excess heat, whether the mechanism explain­
ing that heat is nuclear or chemical is no con­
cern of ours. For one thing, our responsibility 
in the Technical Division is to develop fuel 
cells, not nuclear fusion. Since that article 
about our developing cold fusion came out, 
we have been inundated with calls, which 
have become a big nuisance." 

One reason Nakatomi wanted to downplay 
the connection with fusion is because he was 
engaged in a turf war with the hot fusion pro­
gram at MITI. On October 17, 1992, in a re­
port on the Third International Cold Fusion 
Conference in Nagoya (ICCF3), the Yomiuri 
wrote: 

"[MITI's] decision to study cold fusion 
shocked the scientists who are re­
searching orthodox 'hot' fusion, in 
MITI's Technology Research 
agency. It is no wonder they were 
surprised; under the auspices of the 
Nuclear Power Division, this group 
has been spending several trillions of 
yen per year to develop a gigantic hot 
fusion reactor, the 'JT-60.'" 

The Nuclear Power Division had 
already performed cold fusion repli­
cation experiments for two years, and 
judged that cold fusion was not suit­
able as a source of energy. When the 
cold fusion program was announced, 
the Nuclear Power Division retaliated 
by declaring: "The kind of fusion en­
ergy that the nation has decided to 
proceed with is hot fusion. Cold fu­
sion development is not part of this 
plan. 

"Taking a dim view of this petty 
bureaucratic squabble, industry has 
again become excited by prospects 
for cold fusion. When cold fusion 
was first announced, the nation's 

large electric equipment manufacturers and 
others jumped into the research, and the stock 
prices of precious metal companies produc­
ing the palladium needed for cathodes shot 
up. However, that sort of response fizzled 
within a year. However, recently, in March, 
the Japanese Energy Department formed a 
'New Hydrogen Energy Panel' to study cold 
fusion. Although the department asked that 
the panel be limited to only 10 companies, 
many more expressed interest, and the panel 
has now been expanded to 15 major corpora­
tions." 

While this program was big news in the 
summer and fall of 1992, the program in fact 
started at least a year before that, in 1991. 
This is the list of consortium members in late 
1992: 

Chubu Electric Power 
Hitachi 
Toshiba 
Fuji Electric 
Mitsubishi 
NKK 
Kyushu Electric Power 
Nippon Steel 
Tokyo Electric Power 
Tokyo Gas 
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Osaka Gas 
NTT 
Aishin (a subsidiary of Toyota) 
Kepco Power 
Mitsubishi Materials 

c 1992 and 1993 top research directors 
: c these corporations met from time to 
ne to talk and share ideas about cold fusion. 
ce NHEP members were pursuing cold 

con research quite actively with many re-
cchers, while others were holding back. A 

research directors had their doubts about 
i fusion as a source of energy, believing 
: a major commitment, with dozens of re-
cchers, was premature. Their attitudes 
"ced those in the Trigger public opinion 

c ê y (see sidebar on page 86). 
Encouraged by research results in 
-T and 1993, MITI instituted a 
c d up $30 million dollar program, 
" : unced at the Fourth International 
cerence on Cold Fusion (ICCF4). 

: NHEP members are taking part 
" ; program, along with new par­
ents , but a few of the original 
TD members have dropped out of 
. : nsortium. 

TI. NEDO, The Institute of 
c e d Energy 

r cold fusion research program 
be conducted by the Institute of 

: :ed Energy, established in 1978. 
; omplicated set of relationships 

. shown in the viewgraph from 
_ c ICCF4 presentation. MITI is 
T top, followed by the New 

c Development Organization (NEDO), 
hen by the Institute of Applied Energy. 
. will handle cooperation with foreign 

3ns. A steering committee within NE-
.'.'. oversee research at the Institute, 

- bas set up two new facilities dedicated 
: fusion: the R&D center, and the NHE 

c : c 
• EDO is a semi-private corporation estab-

. ç MITI in 1980 to nationalize Japan's 
e g coal mining industries, and carry 

- O in new forms of energy. NEDO's 
c ige t was $2.1 billion, including $725 
i tor R&D, and $1.4 billion for coal in-
icstructuring, and production of indus-

. . : hoi. Run by the government, NEDO 
cplementing agency," with its budget 

"-.ted by MITI. MITI's minister ap-
: ejects and financial plans, and "ap-
: -pproves of' all NEDO officials, in-

- its president. NEDO works closely 
- : private sector. Senior council mem-
c_de prominent experts from the pri­
c e , and its capital is partly comprised 
c sector investments. 

-governmental, quasi-private indus-
. czations are common in Japan, and 
: eually effective. The key to their 

is that they have built-in industry 
Trom the start. Private industry is of-

e careful with its investment dollars, 
re realistic about the prospects for 
c than the government. 

Under the Japanese system, if a project 
cannot attract substantial financial and man­
power contributions from private industry, it 
dies before it gets off the ground. Such pro­
jects are usually bad ideas, or boondoggles 
that only a bureaucrat could love. There is 
nothing quite like these government and pri­
vate cooperative projects in U.S.; the 
Sematech Corporation was inspired by them. 

In recent years, it has become fashionable 
to cite the "Japanese model" of joint govern­
ment and private industry R&D. Many pro­
jects touted in Washington are supposedly 
based upon this model. Ironically, these pro­
jects are based on a model that went out of 
style a generation ago in Japan. The era of the 
big project dominated by the government 

"The group recently 
concluded that excess heat 
was, indeed, generated in 
cold fusion experiments, 
although it is not sure 
exactly how the process 
works. The research is 
aimed at finding this out." 

ended when private corporations grew into 
world class organizations strong enough to 
carry out practically any project themselves. 
There are still joint projects, but they are 
smaller, more nimble, and more oriented to 
futuristic technology than nuts and bolts in­
dustrial planning. 

NEDO conducts an amazing variety of 
R&D programs, some having little or nothing 
to do with energy. In joint ventures arrange­
ments with private industry, it has established 
five dazzling laboratories engaged in some of 
the most high tech. advanced research I have 
ever heard of: the Ion Engineering Center; 
the Research Center for the Industrial 
Utilization of Marine Organisms; the Japan 
Microgravity Center; the Japan Ultra-high 
Temperature Materials Research Center; and 
the Applied Laser Engineering Center. These 
labs combine many unusual high tech re­
quirements, and no other facility in Japan can 
do the kinds of work they do. 

Cold fusion research is just another small 
part of NEDO's many programs. The initial 
research budget is only $30 million over four 
years, but there is great flexibility in the bud­
get planning: if the experiments are a great 
success, the budget will be increased substan­
tially. 

The R&D Center and NHE Laboratory are 
both being run by the Institute for Applied 
Energy, but they will be funded and support­
ed in two different wavs. The $30 million for 

the NHE laboratory will come from MÍTÍ to. 
NEDO to the Institute to the laboratory. Five 
corporations will contribute research man­
power: Mitsubishi, Hitachi, Toshiba, the 
Aishin Group, and Tanaka Kikinzoku. 
Researchers from these corporations will 
work together in the lab in joint research. The 
R&D Center, in Tokyo, will be supported by 
funds from a group of 20 corporations, the 
original members of the NHEP plus other 
utility companies. The R&D Center will fund 
"multiclient basic research" programs at na­
tional laboratories and universities, as well as 
foster cooperation with foreign institutions. 

The viewgraphs and organization tables 
shown by Matsui at ICCF4 are a small part of 
the NEDO planning that went into this new-

venture. A superb three-page plan­
ning document (which has not yet 
been translated into English) lays out 
the plan in considerable detail. 
Compared to Nakatomi's hesitant, 
noncommittal 1992 statement, the 
NEDO plans are bold and direct. This 
is because a great deal has happened 
in the last two years; experimental 
evidence is more solid, and many lin­
gering doubts about heat, and nuclear 
effects have been laid to rest. 

Titled "Project to Clarify the 
Feasibility of New Hydrogen Energy 
as a Practical Source of Energy," the 
plan gets right to the point, laying out 
a set of practical goals and strategies. 
It begins: "The New Energy and 
Industrial Technology Development 
Organization (NEDO) has embarked 
upon a research and development 

project to determine whether the form of en­
ergy we call 'new hydrogen energy' can be 
made into a practical source of industrial en­
ergy. This energy occurs in the form of ex­
cess heat, apparently when heavy hydrogen is 
absorbed in metal lattices. 

"Purpose of the research: in 1989, 
Professors Martin Fleischmann of 
Southampton University (UK) and Stanley 
Pons, of the University of Utah (U.S.) an­
nounced the discovery of a new phenomenon. 
When heavy water is electrolysized with a 
palladium cathode, excess heat is created. 
Since the announcement, this experiment was 
replicated by a large number of researchers, 
to the point where reproducibility is now 
close to perfection. In some cases, the excess 
energies have been too large to be any form 
of chemical energy, so it is now thought to be 
some heretofore undiscovered new reaction. 

"This reaction produces energy at levels 
commensurate with a nuclear reaction, and it 
consumes as fuel heavy water, which is avail­
able in virtually limitless supplies. It is hoped 
that this will become a major new form of en­
ergy..." 

NEDO's planned experiments are almost 
all in the mainstream of "conventional" cold 
fusion. The emphasis will be on the original 
Pons-Fleischmann style heavy water palladi­
um electrochemical cold fusion cells. A care­
fully coordinated set of experiments is 
planned with sophisticated on-line, in-situ de-
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The following speech was delivered by the late Mr. Minoru 
Toyoda during the Third Annual Conference on Cold Fusion 
banquet in Nagoya, Japan, on October 23,1992. Born August 3, 
1913, died on December 15,1992. He was a senior member of 
the Toyoda family, the founders and principal owners of the 
Toyota Motor Company. Before his passing, he was Honorary 
Advisor to all of the Aisin family industries (Toyota subsidiaries), 
including Technova, Inc.—Eds 

M y name is Minoru Toyoda, and I am the Honorary 
Chairman of Technova, Incorporated. 

I was invited by Professor Ikegami, chairman of the committee 
of this international conference, to the dinner tonight, but because 
of a slight problem with my health, the doctor has advised me to 
excuse myself from official functions. I sincerely regret that I 
will not be able to enjoy meeting and conversing with all of you. 
I have asked Mr. Kyotani, Chairman of Technova, to kindly read 
this message expressing my convictions, on my behalf. 

I am delighted that the Third International Conference on Cold 
Fusion is being held on such a grand scale here in the city of 
Nagoya, Japan. I am pleased to welcome eminent cold fusion re­
searchers from all over the world. It is my fondest hope that you 
will be able to exchange ideas and information in spirited, open, 
and productive debates. 

For a long time, I have held the strong belief that equitable 
growth in the world economy during the 21st century will only 
be achieved by the harmonious development of science and tech­
nology, through international cooperation. 

To make this belief a reality, I established Technova in Tokyo 
in May 1978, as an organization that would have complete free­

dom to participate in the international forum of research. During 
the 14 years since its inception, in the ever-changing world of in­
ternational research, we have made steady progress, thanks to the 
help of some of the best minds in the world. 

Technova has been very active in the development and appli­
cation of advanced technology, and in adapting advanced tech­
nology to practical uses. We have also actively promoted the in­
ternational interchange of technology and ideas. Technova's staff 
and advisors have made continuous progress, leaving their mark 
both nationally and internationally. 

1 recall that in June 1982, at the Eighth Annual Summit of 
Developed Nations in Paris, French President Mitterand stressed 
the necessity for cooperation between science and technology. I 
examined future trends, and envisioned an ever-growing need for 
progress through the promotion of science and technology. With 
the cooperation of my many friends from beyond our borders, in 
July 1985 I established IMRA Europe, an international research 
and development laboratory located in Sophia Antipolis, a re­
search park in the suburbs of Nice, France. The laboratory began 
operations in June 1988, and has been actively involved in ad­
vanced research, mainly in the field of energy. 

When I established IMRA Europe. I had a vision, world-wide 
in focus, to set up a global structure for the development of future 
technology. Í named this project the "IMRA Plan." It had its re­
search base in Japan, Europe, the U.S., and Asia under the same 
name IMRA. 

Its purpose was to network these four regions together in order 
to make more efficient use of human resources by exchanging 
people and ideas, while winning the world's confidence to 
achieve our goals. This plan progressed steadily, and now IMRA 
Japan, IMRA Europe, and IMRA America have already begun 
work. Today, we are planning the establishment of IMRA Asia. 

s : u c 
tati 
- .-. -

tectors for helium, tritium, and other parti­
cles. Also in the works are extensive materi­
als sciences studies of cathode material. 

The technical goals NEDO hopes to ac­
complish during the three-year schedule are 
in two categories: work with the excess heat 
phenomenon; and materials science, but ex­
cess heat is their main focus. Scientists hope 
to improve reproducability, measure reaction 
products, like helium and tritium, and identi­
fy and quantify control factors such as load­
ing and temperature. 

These issues have been the main focus of 
cold fusion research from the beginning— 
particularly mainstream research at places 
like SRI and IMRA. A great deal of progress 
has already been made in these areas, and 
NEDO will continue to build on this progress 
and finish the job. 

Some people find the pace of research 
planned by NEDO a little too slow, and the 
choice of research topics a little too conserva­
tive, and safe. Perhaps this is so, but on the 
other hand, it is hard to argue with success. 
The Japanese approach has yielded slow but 
steady progress, and a gigantic data base of 
information about metal hydrides. 

Electrochemist and cold fusion pioneer 
Tadahiko Mizuno of Hokkaido University 
visited the newly established NEDO labs in 
January, reporting that 12 palladium heavy 
water cells are up and running, six open, and 
six in closed-cell configurations. The experi­
ments use conventional, "safe", old approach­

es, but Mizuno expects the program will in­
clude leading edge approaches, like his own 
work in ceramic material proton conductors. 

NEDO's other activities include: research 
support in the national laboratories, both lab­
oratory work and theoretical studies; estab­
lishment of a database of scientific papers 
and information on cold fusion; coordination 
w ith overseas institutions, particularly EPRI; 
promotion of the exchange of personnel and 
information. 

What's in a name? 
One term was conspiculously missing from 

Matsui's ICCF4 presentation, and it's also a 
term nowhere to be found in NEDO's plan­
ning documents either—in English or in 
Japanese. It is those two little words, "cold 
fusion" (in Japanese, "jyouon kukuyuugou"). 
MITI banned that term from its official vo­
cabulary, rather calling the effect NHE: 
"New Hydrogen Energy" (in Japanese, "shin 
suisou enerugii"). 

MITI adopted "new hydrogen energy" for 
several reasons. It represents a fresh start, and 
avoids any controversy surrounding the term 
"cold fusion." NHE is a neutral term fitting 
whatever form of energy this actually is. 

Many American and European scientists, 
including Hagelstein of MIT, and Storms, of 
Los Alamos National Laboratory, have also 
advocated a name change for these same rea­
sons. Also, Í suppose, the NHE planners are 
hoping the neutral term "NHE" will help in 

the turf war within MITI. They are declaring, 
in effect, that they are not competing with hot 
fusion because this is not "fusion," it's New 
Hydrogen Energy. 

While the term they use is different, there 
can be no doubt that the effect MITf and NE­
DO refer to is what the rest of us call "cold 
fusion." The NEDO planning document 
makes this clear. Right up front they refer to 
the effect Pons and Fleischmann discovered, 
and announced in 1989, which is most easily 
recognized and characterized by massive ex­
cess heat far beyond the limits of chemistry. 

Mainstream support; private industry 
research 

There is no question cold fusion research 
enjoys quiet support from mainstream 
physics societies in Japan, that many corpora­
tions are working in the field, and that many-
others are interested in it. ICCF3's sponsor 
and attendance list proves that. 
[See attached list.] Support did not start in 
1992, either. In September 1991, I called the 
Atomic Energy Society a few weeks before 
their annual conference, asking for the agen­
da for the fusion meetings. The secretary 
asked, "hot or cold?" f received agendas for 
both, but naturally,there were more hot fusion 
papers scheduled than cold fusion. There was 
a half-day cold fusion session, with 10 pre­
sentations. No comparable U.S. physics soci­
ety would allow even one paper. 

Editors at major Japanese science journals 
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loid fusion is not just something to be 
7 died by a single enterprise or a single 

lation. I am confident it will become a 
; recious asset to all mankind, as the 
. : i mate, ideal form of energy so it should be 
5 lared among all the nations of the earth.' 

Thus, 1 have enthusiastically put my heart into promoting the 
le'• elopment of future technology. At the same time, I have al-

«ys felt anxious about the issue of alternative energy. The dire 
"red to replace drained petroleum resources is a stark warning 
far the 21st century. 

I felt strongly concerned in March 1989, when Dr. 
rcischmann and Dr. Pons announced the cold fusion phénomè­
ne Fortunately, I found an opportunity to invite both professors 
to Japan, where we became good friends. After close conversa­
tions with them, I became even more firmly convinced of the 
importance of cold fusion. 

Later, when Technova received a joint research proposal 
from Professors Fleischmann and Pons, I was determined to do 
sveything I could to offer them an opportunity to work to their 
hearts' content, and allow them to become totally engrossed in 

the research. It was my judgment that 
IMRA Europe in Nice would be the 
ideal environment for them. So I of­
fered this facility, and now they are giv­
ing their undivided attention to advanc­
ing their research there. 

Furthermore, in July [1992], to ad­
vance cold fusion research more effec­
tively, we opened IMRA Japan in the 
New Sapporo Technology Park, 
Hokkaido. With the cooperation of vari­
ous experts, we are working on cold fu­
sion right here in Japan. 

To assure the success of a technolo­
gy, obviously, there must be support 
from a wide variety of scientific fields. 
In other words, the harmonious devel­

opment of science and technology is precisely the right way to 
achieve valuable results which can contribute to mankind. The 
reason we support cold fusion research actively is because, as a 
business enterprise, we feel we must contribute more to science. 

Cold fusion is not just something to be studied by a single en­
terprise or a single nation. I am confident it will become a pre­
cious asset to all mankind, as the ultimate, ideal form of energy, 
so it should be shared among all the nations of the earth. 

Therefore, this is my hope, and my message to you, the cold 
fusion researchers: Please continue to work with all your might 
to make this new form of energy a reality, because you offer 
such hope to the coming generations of the 21st century. You 
will help them fulfill their greatest dreams and ambitions for the 
future. Thank you for your attention. 

: cold fusion seriously, regularly publish-
g papers on the topic. A good source of sci-

ric papers is the Ministry of Education's 
non Kakuyuugou No Sougou Kenkyuu, 

eminent Publication No. 02305015, 359 
ces. edited by H. Ikegami. A collection of 

-crinted papers from 1990 and 1991, it is 
: stly in Japanese, with some papers in 

English. 
One of Japan's leading scientific journals 

• Oyou Butsuri (The Japanese Journal of 
-cplied Physics). It has published articles 
cout cold fusion, starting in November, 
389. The July 1993 issue, Vol 62, No. 7, ran 

c t articles about cold fusion. A scientist out­
side the field told me, "this looks like semi-
jfficial recognition and acceptance to me." It 
is semi-official recognition because support 
com the mainstream physics societies is not 
always unanimous or whole-hearted. 

There are still factions strongly opposing 
told fusion. They complain, and campaign 
¿gainst funding research, as reflected in the 
Vakatomi statement and in the Yomiuri arti­
cle quoted above. The Yomiuri ridiculed the 
apponents, describing hot fusion scientists' 
attempts to stop cold fusion as "petty bureau­
cratic squabbling." 

A cold awakening? 
The fact that cold fusion threatens to put 

hot fusion out of business is not lost on any­
one. Ikegami, one of the world's leading hot 
fusion scientists, is a professor at the National 

Institute for Fusion Science (NfFS), which is 
slated to become the home of Japan's next 
generation tokamak hot fusion reactor. In a 
June, 1992 article in Aera magazine, science 
journalist Atsuko Tsuji quoted Ikegami: 
"Officially, we aren't supposed to study cold 
fusion..." She pointed out: 

"The National Institute is pushing a plan to 
spend nearly 100 billion yen [$900 million] 
to build a plasma fusion machine, ff it were 
possible to create a fusion reaction on a bud­
get only one thousandth of that, the very exis­
tence of the National Institute would be 
called into question." 

Opposition is still active, but it is increas­
ingly ineffective. Many of the scientists ex­
pressing exasperation or contempt for cold 
fusion are high energy particle physicists, 
who feel they are the crème de la creme of 
physics, and who deeply resent electro­
chemists and nuclear engineers declaring that 
a scientific revolution is under way in the low 
energy domain. They do not oppose cold fu­
sion so much as they ignore it—give it the 
cold shoulder. 

Occasionally, bitter, unethical opponents 
surface, trying the same dirty tricks that 
worked so well in the U.S., such as innuendo, 
ad hominem personal attacks, distortion, and 
so on—tactics more common in the early 
days in 1989 and 1990. Usually, the fight is 
conducted quietly, but twice in 1993 it broke 
out into the open: once in a strange NHK 
television science documentary, and once in a 

venomous, anonymous attack on cold fusion 
in the Applied Physics Society Letters. 
Fortunately, this kind of opposition is becom­
ing rare in Japan. 

The cold fusion arena 
The big questions Americans always ask 

are: How many people are working on cold 
fusion in Japan? How much are they 
spending? How many companies are working 
on it? 

My answers are honest, but disappointing: 
Nobody knows. 

There is no way to tell. We can only 
estimate by counting the number of 
conference attendees, and those publishing 
papers, or filing patents, giving a rough count 
of 600 people working full-time on cold 
fusion. Multiply 600 by the average salary, 
overhead, and equipment costs and you get a 
total annual R&D budget of roughly $90 
million, not counting major one-time capital 
expenditures like the construction of the 
Toyota IMRA laboratories in Hokkaido, and 
Nice, France. 

At the Second International Conference on 
Cold Fusion (ICCF2) in June 1991, in 
Como, Italy, Ikegami said: 

"There are more than 100 scientists at pre­
sent working on cold fusion in Japan, span­
ning more than 40 universities and institu­
tions, They are organized into about 20 
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Nagoya conference 
attendees 
Statistics from the Third International Conference on Cold 
Fusion: The "Nagoya Conference" The data was compiled from 
"Frontiers of Cold Fusion" ; Proc. 3rd Int. Conf. Cold Fusion, 
Nagoya, 1992, ed. H. Ikegami (Universal Academy Press, Tokyo, 
1993), p. Hi and p. 681. 

Total number of Nagoya conference participants: 324 
Participation by Country: Canada 2, China 11, France 5, 

Germany 2, India 1, Italy 20, Japan 203, Korea 1, ROC 4, Russia 
12, Spain 2, Switzerland 2, UK 2, Ukraine 2, U.S. 55. 

The Nagoya conference was sponsored by seven prestigious 
Japanese scientific societies: 

The Physical Society of Japan 
The Japan Society of Applied Physics 
Atomic Energy Society of Japan 
The Institute of Electrical Engineers of Japan 
The Chemical Society of Japan 
The Electrochemical Society of Japan 
The Japan Society of Plasma Science and Nuclear Fusion 

Research 
Additional sponsors included: 
Aichi Prefectural Government, Aisin AW Co., Ltd., Aisin 

Seiki Co., Ltd., Central Research Institute of Electric Power 
Industry, Daido Steel Co., Ltd., Digital Equipment Corporation, 
Canon, Japan Godo Steel Ltd., Kubota Corporation, Kyoei Steel 
Ltd,. Mitsubishi, Materials Corporation, Mitsubishi Research 
Institute, Inc., Mitsubishi Steel Mfg. Co., Ltd., Nagoya City Hall, 
N a k a t o m i Sa to sh i , Nik i Glass Co . , L td . , N i p p o n S tee l 
Corporation, NKK Corporation, Nuclear Fuel Industries, Ltd.. 
Ohyo Koken Kogyo Co., Ltd., Osaka Gas Co., Ltd., R-DEC Co., 
Ltd., Seiko EG&G Co., Ltd., Sumitomo Metal Industries, Ltd., 
Tanaka Kikinzoku Kogyo K.K., The Federat ion of Electric 
Power Companies, The Japan Steel Works, Ltd., The Tokyo Club 
Toho, Sanso Co. Ltd, Tokyo Gas Co. Ltd., Toshiba Corporation, 
and ULVAC Japan Ltd. 

The conference was dominated by Japanese participation. More 
than 203 Japanese scientists, engineers, and industrialists attended. 
Well-known and little-known Japanese companies attended: 

Air Liquide Lab, Aisin Newhard Co., Ltd., Aisin AW Co.. 
Aisin Seiki Co., Ltd., Asahi Glass Company, Chlorine Engineers 
Corporation, Chubu Electric Power Company Cogema, Japan, 
Daikin Industries, Ltd., Electrotechnical Laboratory, Equos 
Research Co., Ltd., Fuji Electric Hitachi, Ltd., (Nuclear Power 
Systems Division), Honda R&D Company, Horiba, Ltd., IMRA 

Japan, IMRA Material R&D Co., Japan Development Bank, JGC 
Corporation (Nuclear Advanced Technology Division), Kansai 
Electric Power Co., Inc., Mitsubishi Atomic Power Industries, 
Inc., Mitsubishi Heavy Industries, Ltd., Mitsubishi Materials 
Corpora t ion Mi tsubish i Research Ins t i tu te , N .E . Chemca t 
Corporation, Nippon Steel Corporation, NKK Co. 

Also , N T T Bas ic R e s e a r c h L a b o r a t o r i e s , N T T LSI 
Laboratories Nuclear Fuel Industries, Ltd., Nuclear Engineering, 
Ltd.. Osaka Gas Company, Owners Engineers Co., Permelec 
Electrode Ltd., Power Reactor and Nuclear Fuel Development 
Corporation, Sanwa Research Corporation, Sumitomo Chemical 
Co.. Ltd., Sumitomo Electric Industries, Ltd., Sumitomo Metal 
Mining Co., Ltd., Tanaka Precious Metals , Technova, Inc. , 
Tokyo E lec t r i c Power C o m p a n y , T o k y o G a s , T o s h i b a 
Corporation,Toyota Central Research and Development Labs, 
Toyota Motor Company, and Yokogawa Electric Corporation. 

A large number of Japanese universities were represented, in­
cluding: Aoyama Gakuin University, Chubu University, Chuo 
Un ive r s i t y , E h i m e U n i v e r s i t y , H i r o s h i m a I n s t i t u t e of 
Technology, Hokkaido Universi ty, Iwate Universi ty, Kinki 
University, Kyoto University, Kyushu University. 

Also, Meiji University, Musashi insti tute of Technology, 
Nagoya University, Nagoya University (Plasma Science Center), 
Nippon Bunri University, Osaka Institute of Technology, Osaka 
University, Osaka City Universi ty, Ritsumeikan University, 
Sh i zuoka U n i v e r s i t y , T o h o k u Univers i ty ( C y c l o t r o n and 
Radioisotope Center), Tohoku University (Institute for Materials 
Research), Tohoku University (Laboratory for Nuclear Science), 
Tokai Univers i ty , Tokyo Ins t i tu te of Techno logy , T o k y o 
Metropolitan University, Tokyo National College of Technology, 
Tokyo University of Agriculture and Technology, Tsukuba 
University, University of Osaka, Prefecture University of Tokyo 
(Meson Science Laboratory), University of Tokyo (Dept. of 
N u c l e a r E n g i n e e r i n g ) , U t s u n o m i y a U n i v e r s i t y , W a s e d a 
University, Yokohama National University. 

Other Japanese Institutions and Agencies represented were: 
As ian Office of A e r o s p a c e R e s e a r c h and D e v e l o p m e n t , 
Biological and Agricultural Research Institute, Central Research 
Institute of the Electric Power Industry, Institute of Applied 
Energy, Japan Atomic Energy Research Institute MITI (Electric 
Power Technology Division), National Insti tute for Fus ion 
Science, National Laboratory for High Energy Physics, New 
Energy & Industrial Technology Development Organization, 
Nomura Research Institute, Ltd., (Investment Research Dept.), 
Osaka Science and Technology Center, 

The Institute of Physical and Chemical Research, Tokushima 
Research Center. 

Fifteen of the corporations are members of the Ministry of 
International Trade and Industry's cold fusion R&D consortium. 
They are: Chubu Electric Power, Hitachi, Toshiba, Fuji Electric, 
Mitsubishi, NKK, Kyushu Electric Power Nippon Steel. Tokyo 
Electric Power, Tokyo Gas, Osaka Gas, NTT, Aisin Seiki (a sub­
sidiary- of Toyota), Kepco Power, and Mitsubishi Materials. 

research groups which collaborate to carry 
out the exper iments . Only three groups , 
Y o k o h a m a Nat iona l Univers i ty , Tokyo 
University of Agriculture and Technology, 
and IMRA Japan, are working exclusively 
on excess heat, while the others mostly study 
fusion products (neutrons and charged parti­
cles such as tritium, protons, and helium-3)." 

There are about six times more scientists 
in the field now than in 1991. Most of the in­
crease is in private industry, rather than gov­
ernment national laboratories and universi­
ties. There is no way to gauge the precise 
extent of academic funding for cold fusion in 
Japan because most of the work is done by 

professors in national universities. There is 
no central accounting for them, and no cen­
tral control over their research activities. 
They are independent. They have tenure, and 
they have the use of fully-equipped laborato­
ries, if they can interest a graduate student or 
two, they can get plenty of enthusiastic help. 

Full professors get $45,000 yearly in dis­
cretionary funds to buy whatever equipment 
they want . Aki to T a k a h a s h i . of Osaka 
National University, jokingly referred to this 
amount as "sparrow tears." but S45.000 can 
go a long way in a cold fusion experiment 
when one already has a fully-equipped lab. 
MITI provides grants for cold fusion re­

search at national laboratories to cover the 
cost of special equipment and other expenses 
that exceed discretionary fund levels. 

There weren ' t quite as many Japanese 
companies represented at Maui in 1993 as 
there were in Nagoya, geographical distance 
being the main reason. Also, some of the 
Nagoya attendees only came to satisfy their 
curiosity. Some were not performing re­
search in this field—they were just curious. 
In 1983, Ikegami guessed that about 20 com­
panies are seriously working in this field. 
But a "ser ious" cold fusion project takes 
many millions of dollars. 

Perhaps there are only 20 big companies 
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edition dollar projects underway, 
r ce. As far as is known, IMRA is 

-cénese company with two dedi-
: fiision labs and dozens of scien-
ng in the field, but there could be 
: i other companies with dedicated 
c has any real way of knowing. 

MS aren't in the habit of divulging 
c about important, competitive 
its. Most such research remains se-

. patents are granted, or finished 
ce revealed. 

"c trom corporations' published pa­
c t s filed, and representatives at 

ces. it's safe to estimate there are 
copie working on cold fusion in 

l estry. Suffice it to say there is sig-
lesearch going on behind closed 

' call to science 
fcegami's introduction to the Third 

carence Proceedings on cold fu-
T . - the deep-seated hope that drives 

c work in this field—year after 
r te of the immense difficulties. 
; t : nference, the video produced by 
. c.ann and Pons allowed us to see 
cTiable excess heat generator was 

-- rand. These remarkable efforts 
nned thanks to the efforts of Dr. 

; Dr. Takahashi, Dr. Kunimatsu, 
t e r m s , who along with Drs. 

n and Pons, reported on their 
• conference and offered extensive 

" - t i n of their experiments. 
relief that cold fusion will be­

lt the most important subjects in 
fcegami continued, "one for which 
been working so patiently, with 

.nT courage, for future genera­
lity drives scientists, though, is 

. . i t help future generations. They 
c c a t i n g , difficult experiments 
! car because it's fun. It is what 

- tt called "a sweet problem." 
Ü kamoto, of the Tokyo Institute 
c . worked for a solid year with 
lost as he was thinking of quit-
-..;. got several positive neutron 
• succession. Atsuko Tsuji quotes 

• c c call it a miracle. Once you 
: happen, everyone in the lab be­
rated by the phenomenon, and 

. e it up. You can't let go." 

t rcss coverage; the occasional big 

cold fusion does not appear in the 
c c e s e newspapers and magazines 

Far from it. There are probably 
-. ; c rzen articles a year about it, 
c a paragraph or two, to in-depth 

c leading scientists in the field. 
Kssed a burst of excitement over 
n 1989. similar to that seen in 

c Europe, followed by angry de-
c e e cold fusion scientists who 

t ;: from the beginning, like 

Mizuno. say the situation was not at all 
pleasant, but didn't begin to compare to the 
emotional flood in the U.S. 

Articles tend to come in spates, after a 
conference, or after some breakthrough is 
announced. Sometimes, the breakthrough is 
more in the minds of the journalists than the 
scientists. Scientists usually take a year or 
two to decide whether an experimental result 
really is an important breakthrough. 
Newspapers look for quick resolutions of the 
issues. They want to know who is winning, 
who is losing, what's hot, and what's not. 
Periodically, they "rediscover" the field with 
renewed enthusiasm, apparently hoping for a 
return of the 1989 fever—the last thing any 
scientist in the field wants to see. In March 
1992, headlines in a Yomiuri article specu­
lated: 

"Low temperature fusion: Will it boom 
again? Lack of neutrons, the mystery 
deepens." 

It's safe to say that scientists generally 
hope the cold fusion field doesn't "boom" 
again the way it did in 1989. 

The best in-depth technical articles for the 
general reader appear in Trigger. The March 
1993 edition, Vol. 12, No. 3 banners on the 
cover: "A special edition on the Cold Fusion 
Revolution," and includes six excellent arti­
cles. The May 1993 edition, Vol. 12, No. 6 
ran a three-page article describing the special 
meeting of the Electrochemical Society, in 
March 1993, devoted to cold fusion. Some 
good technical articles and notes have ap­
peared in the Japanese edition of Scientific 
American. 

Well-written technical articles geared for 
the general reader have appeared from time 
to time in even,' major Japanese newspaper. 
and in many different magazines, including 
Japan's leading monthly Bungei Shunjii, the 
Asahi weekly magazine Aera, the Japanese 
edition oi Playboy, and many others. 

Cold fusion scientists sometimes write ar­
ticles for magazines or newspaper columns, 
and they are often interviewed. A good case 
in point was Bart magazine, which published 
a three-page interview with Dr. Eugene 
Mallove in its April 1993 issue. 

Most popular books and articles about 
cold fusion in Japan are neutral or positive. 
Authors usually accept as fact that the heat is 
real—and beyond the limits of chemistry. A 
few articles, however, still question the reali­
ty of the effect. The only extremist, negative 
book yet published in Japan is a translation 
of Gary Taubes' book Bad Science. It was 
reviewed in the January 1994 Yomiuri by 
Mitsuhiko Tanaka, who seems puzzled by it. 

Tanaka naively asks why Pons and 
Fleischmann were not interviewed in the 
book, and says, "If the descriptions of the re­
search in this book really are accurate, the 
scientists are not the only ones who should 
be roundly criticized..." At least Tanaka 
leaves the question open: he has some doubt 
about the veracity of the reporting. It's pretty 
well accepted that almost every U.S. review­
er fell for Taubes' story, hook, line and 
sinker. 
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Jed Rothwell 

The weekly science page in the Yomiuri 
newspaper is fun to read. Editors, opinion 
makers, and ordinary people gung-ho about 
the future in Japan tend to enjoy technology. 
Yomiuri talks about the latest gadgets and 
discoveries, matters of a practical nature, 
such as promising new medical treatments, 
earthquake prediction, or advances in fiber 
optics and how they will contribute to the in­
formation highway. 

This is quite a contrast to the New York 
Times weekly Science Times page, which 
features obscure articles about evolution, 
bizarre, esoteric articles about "string theo­
ries," and catastrophic, end-of-the world pre­
dictions about gigantic meteorite strikes in 
the earth's atmosphere. 

The Japanese press never declares that 
cold fusion is a sure thing. It never trumpets 
cold fusion as a panacea. I have not seen one 
article predict that cold fusion will replace 
all other forms of energy. But, year after 
year, factual, low-key articles in newspapers, 
news magazines, and science magazines pre­
sent the facts about cold fusion break­
throughs. 

Newspapers cautiously endorse the 
research, saying it is definitely worth 
pursuing, at careful, low levels of funding. 
The press acknowledges that it might 
become a practical source of energy. That 
prospect is never far from anyone's mind, so 
the press strongly advocates more research to 
get to the bottom of it. 

Some leading science magazines are more 
enthusiastic about cold fusion than the news­
papers, particularly Trigger, whose April 
1993 cover boldly declared: "The Cold 
Fusion Revolution is Here!" and ran six in-
depth articles. Three articles appeared in the 
June issue, all excellent, factual, busi­
nesslike, and pragmatic. 

The revolution is in physics and science. 
Trigger's editorial stance is that cold fusion 
is a proven, nuclear reaction, but makes no 
predictions that cold fusion will be a practi­
cal source of energy. Like the rest of the 
Japanese press, Trigger has adopted a wait 
and see attitude. 

For science, technology, business, and 
even the media, Japan's soil is fertile for 
cold fusion. 
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y the sea at Maui—cold fusion 
conferences as far as the eye could 
see. The International Conferences 
on Cold Fusion have become mile­

stones in a rapidly expanding field. The 
Fourth International Conference on Cold 
Fusion (ICCF4), held on Maui, December 
6-9, 1993, did not disappoint. At the very 
beautiful Hyatt Regency in Lahaina, dozens 
of researchers announced landmark and 
breakthrough results. How fitting this time 
to have a cold fusion conference on a beau­
tiful island surrounded by the fuel of the fu­
ture. 

In the background of Maui were sweet 
and bitter memories of earlier cold fusion 
conferences. One year after the March 23, 
1989, cold fusion announcement, the First 
Annual Conference on Cold Fusion con­
vened in Salt Lake City amid loud contro­
versy. Nature magazine sent no reporter, 
but still felt free to attack the conference in 
its editorials. Robert Park of the American 
Physical Society on national television 
called that meeting a "seance of true believ­
ers." 

The more serene Second International 
Conference on Cold Fusion (ICCF2) was 
held in Como, Italy, June—July, 1991. 
Nagoya, Japan, was the venue of ÎCCF3 in 
late October 1992, which had the full sup­
port of the Japanese scientific establish­
ment. The Maui conference was sponsored 
by the U.S. Electric Power Research 
Institute (EPRI) of Palo Alto, California, the 
research arm of the American electric utility 
industry, which continues to fund cold fu­
sion research at SRI International and else­
where. 

Future cold fusion conferences will con­
tinue the custom of following a rotation: 
U.S., Europe, and Asia. At the conclusion 
of the Maui conference, the Organizing 
Committee announced that ICCF5 will be 
held in the spring of 1995 in Nice, France, 
and ICCF6 in Beijing, China, thus fulfilling 
the strong wishes of the Chinese researchers 
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Report from Maul 
and government to host a cold fusion con­
ference. 

The four-day conference consisted of 
morning plenary sessions— each with five 
or six speakers. The afternoons featured for 
the first time parallel sessions, e.g. one ses­
sion devoted to calorimetry, one to theory, 
one to nuclear effects, and one to materials, 
in various combinations for the different 
days. A measure of how mature the cold fu­
sion field has become is that it required par­
allel specialist sessions. Thus, it became im­
possible, for the first time, for one person to 
take in everything. The scope of the confer­
ence encompassed almost 300 participants, 
and more than 150 technical paper presenta­
tions. A technical poster room was open 
throughout the conference. On the afternoon 
of the closing day, a panel session of partic­
ipants summed up fCCF4. 

Since it is obviously impossible 
in a very short space to relate all 
that took place at the conference, 
this is a modest attempt to recall 
some of the most significant find­
ings and events. To illustrate the 
depth and breadth of activities, we 
have appended the pre-conference 
listing of papers, which was neces­
sarily incomplete. Also, Professor 
Robert A. Huggins of the 
Department of Materials Science 
at Stanford University, an early pi­
oneer in the cold fusion field, has 
graciously provided "Cold 
Fusion" Magazine with his im­
pressions of ÍCCF4, which we 
reprint after this overview of IC-
CF4 highlights. Professor Huggins 
writes of the conference from the 
special viewpoint of a materials 
scientist. 

Mitsubishi Heavy industries, Hitachi, 
Toshiba, Nippon Steel, Aishin Group 
(Toyota), Tanaka Kikinzoku, NTT, IHI, and 
NFI. The organizational chart shows that 
MITI will provide the research funding to 
the New Energy Development Organization 
(NEDO), which will have under it the 
Institute of Applied Energy—the R&D cen­
ter for the NHE project based in Tokyo and 
the NHE Laboratory in Sapporo. 
Cooperation with EPRI and SRI 
International in the U.S. is explicitly provid­
ed for. 

Cold fusion with solid state devices 
One of the most startling developments at 

ICCF4, one which has already captured the 
attention of the Japanese press, was that the 
cold fusion effect can be produced at a high 
level in a solid ceramic material, such as a 

Japan's New Hydrogen Energy 
(NHE) Research Program 

During the first morning session, 
Dr. K. Matsui, director of the R&D 
Center for New Hydrogen Energy in 
the Institute of Applied Energy in Tokyo, 
announced that the NHE program would be 
launched to "clarify the feasibility of NHE 
as one of the future energy sources." The 
period of the project: November 1993— 
March 1997. The budget: S30 million dol­
lars for four years. [This is a budget request, 
for which confidence exists that it will be 
granted.] Leading industries are involved: 
Ten (10) electric utilities, plus Tokyo Gas, 

Roger Stringham, visiting at Los Alamos National 
Laboratory in 1993, conducts a "microfusion" 

experiment with the E-Quest device. 

strontium-cerium-oxide "proton conductor." 
These materials are similar to high-tempera­
ture superconductors. Professor T. Mizuno 
and his group at Hokkaido University have 
tested these "solid electrolyte" plates main­
tained at 300 to 400°C. Excess heat on the 
order of 100 watts per square centimeter 
emerged during absorption-desorption cy­
cles of deuterium-containing hydrogen gas 
under the application of an alternating elec-
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lie field. Excess heat amounting to 50 watts 
r some 20 hours was achieved. The input 
cctric power was tiny—about 7.2 x 10J 

cts . The power ratio was thus a huge 
'.000. This device was only 0.8 cm in di­

meter and 0.1 cm thick. 
True, the Mizuno solid-state device re­

c e s elevated temperatures of a few hun­
ted degrees C for the excess power to 
merge, provided in this experiment by a 
eparate electrical resistance heater. In a 
tactical implementation, the reaction chanti­
er would be well-insulated so that the ener-

of the reaction would self-heat the ceram-
.. unlike in Mizuno's experimental 
pparatus where heat transfer to the environ-
:ent was large. 

Independently of Mizuno et al, Jean-Paul 
ibérian of R&D International. Orinda. 
cfornia, had a poster display on his "Solid 
.Lie Cold Fusion" device made of AlLa03, 
cninum lanthanum oxide. He, too, has ob-

arved what appears to be copious excess 
eat evolution in a deuterium atmosphere. It 
c e a r s that he is able to achieve 500 
arts/cm3 from his small wafer crystals, with 
: mal output power of tens to a few hundred 
atts. The excess heat is highly repro-
cible. The originator of this work, accord-
• c to Bibérian, was F. Forrat in France, 
c took out French patents in 1989 and 
C). 

nfinnation of excess heat in 
dinary water 
The Indian group at the Bhabha Atomic 
esearch Center (BARC) brilliantly con-
nned its earlier series of tests with ordinary 
cer. They continue to get excess heat and, 

- cany cases, tritium above background 
. el. They have even made a serendipitous 
-covery: that stainless steel poisons the 

- cess and prevents excess heat evolution, 
c group studied different types of nickel, 
-t of a series of 28 cells, 14 showed excess 
eat Excess power in these cells was in the 
tee 0.2 to 0.7 watt. 
The BARC group has used off-the-shelf 
nsumer "thermos bottles" to conduct its 
criments. The thermal characteristics of 
- standard internally aluminized thermos 
n'es is typically 20-35°C temperature dif-
rential (between inside and ambient) per 
.it of input power (i.e., 20-35°C/watt). The 
- - _p now reports a simple technique of de-
•ninizing the thermos bottles with nitric 
c. This allows the cells lo reach steady 

.te temperature within 10 hours instead of 

the 24 hours required earlier: the calibration 
constant now is 7-10°C/watt. 

Dr. Srinivasan told this author that almost 
everyone at BARC now accepts the reality 
of cold fusion. He is planning eventually to 
put together a "kit" that will allow any ex­
perimenter to observe the cold fusion excess 
heat effect in light water—with >90% confi­
dence. Dr. Srinivasan currently is on leave 
from BARC and is working at SRI 
International to help that group perform or­
dinary water-nickel experiments. 

Electrochemist Dr. Reiko Notoya of 
Hokkaido University also has achieved ex­
cess heat in ordinary water, and like the 
BARC researchers, finds tritium above 
background level. 

The team of Professors Robert Bush and 
Robert Eagleton of California Polytechnic 
University continues to report excess heat 
results in electrolysis with light water and 
potassium carbonate, as well as sodium car­
bonate electrolyte. The excess heat found in 
sodium-carbonate cells—a finding also of 
the BARC group—runs contrary to the 
claim of Dr. Randell Mills of 
HydroCatalysis Power Corporation in 
Lancaster, Pennsylvania, that no such excess 
is found in sodium carbonate solution, one 
of the requirements of Dr. Mills' electrocat-
alytic ("shrunken" hydrogen atom) theory 
for explaining excess heat. 

Bush and Eagleton performed experi­
ments in special "de-deuterated" light water 
having only 1% of the normal trace heavy-
water content. These tests, they say. prove 
there is a "genuine light water excess heat 
effect," because the de-deuterated light wa­
ter cells gave the same order of excess heat 
as the ordinary light water cells. 

The most remarkable claim of Bush and 
Eagleton is a seemingly definitive experi­
ment demonstrating that rubidium (from ru­
bidium carbonate electrolyte) transmutes in­
to strontium during excess heat experiments. 
Examination of the strontium isotopes in the 
solution showed ''statistically-significant en­
hancements in the ratio of s,'Sr to

 s'Sr relative 
to the natural abundance ratio." i.e.. by 325 
standard deviations. The claim is that this 
rules out contamination from possible natur­
al sources of strontium. 

Heat After death 
This follows work reported in Pons' and 

Fleischmann's May 3. 1993 Physics Letters 
A paper on heavy water cells that go to 
boiling, boil awav virtually all of the heavy 

water, and then remain at 100°C for three 
hours without electric current input. This 
high temperature in the open dewar cell— 
caused by an electrode obviously hotter 
than the 100°C of the vapor in the cell—has 
been found to occur for much longer peri­
ods, for 40 hours or more. Other work 
reported at the conference (or hinted at as 
"work in progress") suggests that various 
materials, including special types of ceram­
ics in deuterium atmospheres, can remain 
hot for long periods with minimal or 
absolutely no current input. This remarkable 
phenomenon of "heat after death," i.e., 
infinite power ratio, may well become a 
primary direction in a variety of cold fusion 
systems. 

Triggering cold fusion by radio frequency 
stimulation and magnetic fields 

Drs. John Bockris, Dennis Letts, and 
Dennis Cravens separately discussed the as­
tonishing new finding, discovered by Dennis 
Letts, that radiofrequency stimulation (RF) 
in the MHz range (around 82. 365, and 533 
MHz) produces excess heat in electrochemi­
cal cold fusion experiments. In particular, 
RF stimulation must be applied at precise 
frequencies to bring about the effect, and the 
effect typically occurs within 30 minutes of 
imposition of the RF. The power levels of 
RF imposed on various cells were low, in 
the range 10— 300 milliwatts. Magnetic 
fields, either from permanent magnets or 
electromagnets, also seem to enhance heat 
production. 

Heat production with multi-layer 
thin-film electrodes 

Professor George H. Miley, et al, Fusion 
Studies Laboratory. University of Illinois, 
have developed a unique process to coat a 
stainless steel plate electrode (25 mm x 25 
mm x 3 mm) with alternating layers of 
titanium and palladium, which are deposited 
by a special electron-beam evaporation 
method. The layers have a total thickness 
of only 100 Angstrom units, topped off by a 
60 Angstrom thick layer of chromium to 
"act as a barrier to retain a high loading 
of deuterium or hydrogen." In the reported 
experiments they work with light water 
and LiOH electrolyte. They have achieved 
about 2 kilowatts/cc power production in 
these thin films. They have actually gone as 
high as 10 kW/cc, but the layers have a 
nasty habit of peeling off at these power 
levels. 
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Preliminary confirmations of the 
Kucherov et al glow discharge experiment 

Professor Peter Hagelstein of MIT's 
Department of Electrical Engineering and 
Computer Sciences showed one gamma ray 
emission line that this group attempting to 
replicate the Kucherov et al experiment 
thinks it has found—a 129 KeV feature that 
may represent the 105Pd to 105Rh transmuta­
tion found by Kucherov et al in Russia. This 
is only a very preliminary finding. 

A group known as "Space Exploration 
Associates" of Cedarville, Ohio, has ob­
tained preliminary confirmation of gamma 
radiation in a Kucherov replication attempt. 
The group was successful in seeing the 
gammas six times, with no failures. The 
MIT group is collaborating with them. 

A lovely quote from the team's preprint: 
"It is perhaps worthy to note that Fermi won 

(L to R):Dr. Talbot Chubb (Research Sy 
Kucherov (ENECO), and Prof. Robert 

University) 

the Nobel prize for mistakenly believing 
that he had transmuted uranium by bom­
barding it with neutrons. So strong was the 
prevailing belief in the integrity of all atoms 
that the splitting of uranium was inconceiv­
able. Hence Fermi's experiment was not in­
terpreted correctly at first. TTius. the finding 
that palladium may be transmuted under the 
influence of electromagnetic fields in the 
presence of deuterium may likewise be in­
conceivable, but may nevertheless be the 
truth." 

Dr. Martin Fleischmann, in his conclud­
ing remarks at the end of the conference, 
praised Kucherov and said that in France 
they had reproduced "parts" of the 
Kucherov experiment. 

Dr. Yan Kucherov spoke and reviewed 
both the thermal excess energy and nuclear 
effects data that his Moscow group has ob­
tained over the past four years in more than 
500 glow discharge experiments in deuteri­
um atmospheres. 

Helium-4 results 
Evidence continued to build that at least 

in some varieties of cold fusion experi­
ments, helium-4 (4He) is produced as "nu­
clear ash." Dr. Melvin H. Miles of the 
Naval Air Warfare Center at China Lake 

presented convincing evidence of a correla­
tion between the measured excess power in 
Pd-heavy water cells and the production of 
helium-4. His group claims helium produc­
tion in the range 1011 to 10l: helium atoms 
per second per watt of excess power. Dr. 
Miles said that this is "the correct magni­
tude for typical deuteron fusion reactions 
that yield 4He as a product." By this he 
meant that helium yield would be about 
right if the powerful 23.8 MeV gamma ray 
normally associated with the D + D to 4He 
reaction emerged instead as thermal energy. 

The group used metal flasks this time to 
collect gas samples, instead of the glass ves­
sels used in earlier runs. Critics had com­
plained that the glassware could be a source 
of contamination by atmospheric 4He diffu­
sion through the glass. Dr. Miles 
suggested that at the low excess power lev­

els of his recent ex­
periments (-0.1 
watt), the possible 
measurement errors 
were large, but still 
he had confidence 
that the 'He pro­
duced exceeded the 
levels in control 
experiments (runs 
with no excess 
heat). 

The group of 
Professor Daniele 
Gozzi et al at the 
University of 
Rome examined 
4He from Pd-heavy 
water cells by con­
tinuous mass-spec-
trographic analy­
sis—in six cells for 

over 1,000 hours. They found a correlation 
in the emergence of helium-4 peaks and ris­
es in excess heat. However, the group is 
still trying to rule out contamination from 
atmospheric helium-4 by using the neon-20 
(20Ne) measurement simultaneously. 

Cold fusion by hydrogen sparking 
Dr. Jaques Dufour of Shell Research 

(France) reported on excess energy pro­
duced by sparking onto various metal elec­
trodes in hydrogen gas atmospheres, both 
light and heavy hydrogen. He reported sta­
ble excess energy production of a few watts 
for periods of several weeks. 

Ultrasonic activation—"microfusion" 
Roger Stringham and Russ George pre­

sented their work. It is clear that they and 
others who have checked these experiments 
find substantial levels of 4He after ultrasonic 
(20 kHz sound frequency) beaming against 
palladium immersed in heavy water. The 
4He is roughly proportional to the excess 
power evolved, and is said to account for 
about 20% of that excess. 4He levels are 
higher than atmospheric concentration, up 
to 65 ppm, which is on the order of 10 times 
higher, so atmospheric contamination is un-

stems. Inc.), Dr. Yan 
Huggins (Stanford 

likely. The excess heat level claimed by this 
group is at a level of up to 90 watts (input 
power, 350 watts). The local heating of pal­
ladium foils is so great that these occasion­
ally melt through under even continuously 
circulated heavy water. No observable ex­
cess heat or melting was found in ordinary 
water control experiments. The reaction 
chamber is normally pressurized to several 
atmospheres by D2 and argon gas. 

Stringham et al suggest that the collapse 
of cavitation bubbles created by the ultra­
sonic transducer at the surface of the palla­
dium injects deuterons into the Pd lattice. 
The metal lattice, thus locally and rapidly 
loaded to a high level, gives rise to D + D 
"microfusion" reactions. On microscopic 
examination, they have observed evidence 
for localized ejection of molten metal. 

They also claim to have found after test­
ing that isotopes of cadmium are present 
"skewed in relationship to natural abun­
dance ratios." In particular, they suggest 
that "4Cd has been formed from the reaction 
of an alpha particle (4He nucleus) and II2Pd. 
Measurements made at various laboratories 
found no tritium, gamma ray, or neutron 
evolution from the operating apparatus. 

Stringham et al, who have a company 
based in Palo Alto, California, E-Quest 
Sciences, are offering to sell their "microfu-
sion" apparatus to serious groups as a re­
search tool. E-Quest will guarantee the abil­
ity of the device to produce excess power 
and 4He. 

IMRA Japan's work on material 
properties and triggering parameters 

The IMRA Japan laboratory group of Dr. 
Keiji Kunimatsu continues to pioneer the 
investigation of alloys, current densities, 
and loading in Pd-heavy water cells. The 
group's work in closed cell calorimetry is 
viewed as among the finest in the world. 
IMRA Japan uses deuterium gas to pressur­
ize its cells so that the anode becomes a gas-
diffusion electrode. 

The team has found alloys of Pd using 
5% rhodium to be of particular value. IM­
RA Japan found that Pd materials from dif­
ferent vendors produced excess heat, with 
one exception. It found excess heat to be 
"almost proportional" to current density. 
The critical current required to turn on the 
excess heat is about 200 mA/Cm2 of cath­
ode surface area, and the critical loading ra­
tio for turn on was found to be D/Pd=0.84. 
The addition of thiourea was effective in 
pushing the loading ratio over 0.9. No ex­
cess heat emerged in light water experi­
ments with Pd cathodes. 

SRI International's McKubre gears up 
for nuclear measurements 

The EPRI-funded SRI International 
group, led by Dr. Michael C.H. McKubre, 
has continued to verify its earlier excess heat 
work, but is now rapidly mounting a search 
for nuclear products, including 4He. It wish­
es "to attempt to quantify the appearance, 
and set limits on the non-appearance, of po-
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products of nuclear reactions: neu-
cti ina and x-rays, THe and 4He, and 

t _ shifts of Pd lattice and electrolyte-
- c species." The group made a 

tous discovery of the beneficial ef-
r .cess power of going to higher tem-

. c . This temperature effect is now be-
•nd almost universally in the cold 

:: - tTeld. 

- eiko Notoya (Catalysis Research 
Center, Hokkaido University) 

c o r e said that his group has "repro-
wholly, our previous observations of 
r t A er, and are beginning to study the 
eg parameters for the purpose of at-

c scale-up." 

- m production confirmation 
Fritz Will, formerly director of the 

c . Cold Fusion Institute in Utah, and 
ccorarily with EPRI, reported the re-

.. rle and incontrovertible production 
-c. in Pd-heavy water cells that were 

This work has recently been pub-
n the Journal of Electroanalytical 
' y. It appears to show that tritium 
rroduced at low energy. Absolutely 

-tale 14 MeV neutrons were detected 
aid have been evidence of collisions 
c D in the lattice. Dr. Will meticu-

: clined all the reasons to believe that 
-in was generated and could not pos-
ive been pre-existing contamination. 

c r ee alone, he said in conclusion, it 
: nave required a probability of 

«J to obtain the result of picking the 
. . c e electrodes out of the total of 17. 
i Tuggle and Claytor of Los Alamos 
c Laboratory reported continued suc-

rcoducing tritium continuously and 
in various "novel morphologies of 

i en." They use small solid wires com-
ith pressed metal powders, and ob-

c.tium production in the range over 5 

nano-Curies per hour (>5 nCi/h), which they 
said "far exceed" their previous results. 

The Case of the Missing Scientist 
Dr. Kevin Wolf of Texas A&M 

University was supposed to have been the 
lead speaker for the December 7 session, but 
he didn't show up and no explanation was 
offered. Three high-level sources have seen 
the data report that Dr. Wolf has discovered 
astonishing transmutations in three of the 
palladium rods that he tested in Pons-
Fleischmann-type protocols. He has ob­
served many different gamma ray spectral 
lines from short-lived isotopes. He has no 
doubt that these transmutations are real. This 
makes his work similar to the results found 
by Kucherov in Russia, which was reported 
in Physics Letters A, November 9, 1992. 

Unfortunately for Dr. Wolf, he has had an 
ambivalent position in the cold fusion field 
after accusations in 1990 by Gary Taubes of 
fraud in the Bockris lab at Texas A&M. This 
led Wolf to recant inappropriately his tritium 
results. Now he can barely imagine associat­
ing these extremely intriguing results—in 
which he allegedly fully believes—with the 
"discredited" field of cold fusion and trans­
mutation. We know that Wolf wanted to 
attend the meeting, even though he was 
going to suggest that these transmutations 
were really due to cosmic rays from space, 
which "just happened" to be detected during 
a cold fusion experiment, ft has been learned 
that he was under great pressure by an oppo­
nent of cold fusion.who funds him, not to at­
tend the ICCF4 conference. 

Hydrosonic Pump continues to evidence 
excess energy 

One of the most unusual presentations at 
Maui, a last-minute addition to one of the 
special afternoon sessions, was prompted by 
a journalist's article. An unusual apparatus 
came to light as a result of Jerry Bishop's 
cover story on cold fusion in the August 
1993 Popular Science. That story prompted 
Georgia inventor James L. Griggs to contact 
people in the cold fusion field. He wanted 
help to explain the baffling excess energy 
that he and his colleagues had regularly ob­
served with their Hydrosonic Pump. 

This device, which has been developed 
and patented by Mr. Griggs of Hydro 
Dynamics, inc. of Cartersville, Georgia as 
an efficient heating unit for buildings, has 
regularly demonstrated (it is claimed) signif­
icant levels of excess energy. It consists of a 
specially-designed cylindrical aluminum ro­
tor that spins at close tolerances inside a 
steel case. Ordinary water is forced through 
the gap between rotor and case, thus produc­
ing hot water and/or steam via turbulent ac­
tion. The measured energy content of the 
steam and hot water apparently exceeds the 
electrical input power of the device by a 
large margin—10-100% and beyond. 

ff this effect is real, perhaps this device is 
related in some way to the cavitation-in-
duced "microfusion" apparatus of Roger 
Stringham. 

Griggs and his colleagues gave a brief 
presentation at the Maui conference. "Cold 
Fusion" Magazine will continue to investi­
gate the Hydrosonic Pump's performance, 
and will bring you more news as further test­
ing develops. 

Theories abound 
At fCCF4, as at previous cold fusion con­

ferences, dozens of papers were devoted to 
theories that might explain the seemingly 
bewildering host of experimental findings. 
"Cold Fusion" Magazine will delve into 
these arcane theoretical matters in a subse­
quent issue, making a valiant effort to disen­
tangle some of the most difficult issues theo­
rists face. Apologies for this postponement 
to our theorist colleagues, who perhaps view 
their efforts as equally important with exper­
imental findings. 

We will make one bow toward discussing 
theory, because "He nuclear ash has been 
such a hot topic in the cold fusion field, and 
because Nobel laureate Julian Schwinger's 
paper (read in his absence by this author) 
suggested how a metal lattice reaction gen­
erating 4He would not have to be commensu­
rate with excess energy. This is the part of 
Schwinger's talk ("Cold Fusion: A Brief 
History of Mine") pertinent to that reaction: 

"I note here the interesting possibility that 
3He produced in the pd [proton-deuteron] fu­
sion reaction may undergo a secondary reac­
tion with another deuteron of the lattice, 
yielding 5Li (an excited state of 5Li lies close 
by). The latter is unstable against disintegra­
tion into a proton and 4He. Thus, protons are 
not consumed in the overall reaction, which 
generates 4He." 

"To this I add, as of some time in 1992, 
that observations of Tie, with insufficient 
numbers to account for total heat generated, 
are consistent with the preceding suggestion. 
The initial pd reaction produces heat, but 
no 4He. The secondary reaction generates 
heat and 4He. There is more total heat than 
can be accounted for by Tie production. The 
smaller the ratio of secondary to primary 
rates, the more the 4He production will be 
incapable of accounting for the heat genera­
tion." 

Concluding remarks 
Rounding out ICCF4 were summations of 

the meeting by various senior participants. 
Dr. Edmund K. Storms, Los Alamos 
National Laboratory (retired) made one of 
the most comprehensive and eloquent state­
ments, which "Cold Fusion" Magazine has 
reprinted (see page 48). To summarize, IC-
CF4 showed that the cold fusion field is be­
coming ever more vital and expansive— 
clear evidence of a scientific and 
technological revolution in the making. Not 
all papers reported success in finding excess 
heat and nuclear products, but inexorably 
scientists are learning the conditions for re­
peatability of positive experiments, and dis­
covering new methods for generating the 
phenomena. With small steps and large 
leaps, the pieces of the puzzle are falling to­
gether. 
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Above all else, the Fourth 
International Conference on Cold 
Fusion presented several elemental 

challenges: that the concept of ''cold fu­
sion," after five arduous years, has proved 
itself experimentally, and that cold fusion is 
a rapidly maturing science. 

It was a conference abundant with scores 
of papers, seminars, and exchange of ideas 
for scientists thirsty for developments in the 
expanding spectrum of cold fusion research. 

Organized under the auspices of the 
Electric Power Research Institute in Palo 
Alto, California, the conference attracted 
274 participants from around the world-
more than 150 from the U.S., 72 from 
Japan, and 34 from Europe, who presented 
155 papers. What follows must necessarily 
be a condensation of thought, theory, and 
practice derived from the many presenta­
tions. Conference Proceedings are being as­
sembled, and soon will be available. 

The fifth international conference 
on cold fusion is set for early in 
1995 in Nice, France, and is being 
organized by IMRA Europe. S.A. in 
Valbonne, France. Already in the 
planning stages, the succeeding con­
ference will be in Beijing roughly a 
year later. One can only wonder at 
the limitless prospects for end-of-
the-century conferences. 

A recent industrially-sponsored 
cold fusion colloquium was held in 
Asti, Italy, and a conference will be 
held in Minsk, Belorussia, this May. 

Notes and comments on Maui 
Two major announcements fell 

out of the Maui conference, the first 
a presentation on the New Hydrogen 
Energy (NHE) Research Project in 
Japan by Dr. K. Matsui, director of the 
R&D Center for New Hydrogen Energy in 
the Institute of Applied Energy in Tokyo. 

Initiated in November 1993, the program 
will run until March 1997 with funding of 
$30 million from MITI (Ministry of 
international Trade and Industry). NEDO 
(New Energy and Industrial Technology 
Development Organization) is the project 
coordinator. The program is operated 
through two major laboratories, the R&D 
Center for NHE in Tokyo, and the NHE 
Laboratory in Sapporo. A number of 
Japanese universities are expected to partic­
ipate. Cooperation with overseas institu­
tions evidently will be an important aspect 
of the activity. NHE also will encompass a 
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Cold fusion conference 2a 
Another leg of the journey 
group of leading industries, including 10 
utilities. Tokyo Gas. MHI. Hitachi, Toshiba, 
Nippon Steel, the Aishin Group, Tanaka 
Kikinzoku. NTT. IHI. and NFL 

International aspects of the research pro­
ject apparently will be coordinated through 
IMRA Europe, The major U.S. partners 
mentioned were the Electric Power 
Research Institute, and SRI International. 

The program's mission is to clarify the 
feasibility of New Hydrogen Energy as one 
of the world's future energy sources. Four 
major activities were named: 

Experimental demonstration of excess 
heat generation 

• Reproducibility 

• Verification of reaction products 

• Identification of the controlling factors 
for excess heat generation 

Except for a few 
ill-considered, and ra ther 
personal critical remarks 
by one of the attendees, 
the conference's tenor was 
quite normal for an area 
of newly-emerging science 
that has possible 
technological overtones. 

Materials science 

• Characteristics of existing materials 

• Development of new materials 

Database and feasibility studies 

International Cooperation 

• Exchange of personnel and information 

• Expert workshops and symposia 

The second announcement was that 
ENECO, Inc. has acquired exclusive world­
wide licensing rights to the original 
Fleischmann and Pons patent applications 
from the University of Utah. ENECO, 
founded in 1991. and headquartered in Salt 
Lake Citv, is described as a cold fusion re­

search and development company. ENECO 
evidently has also acquired rights to a num­
ber of other patents and patent applications 
related to the cold fusion area. 

The firm brought a number of partici­
pants from the former Soviet Union to the 
meeting. Dr. Yan Kucherov, formerly at the 
Luch Laboratory in Moscow, is ENECO's 
director of research. In addition to a modest 
amount of experimental work in its own 
laboratory, ENECO is sponsoring small 
programs at a number of sites in the U.S. 
and Russia. 

General remarks 
Except for a few ill-considered, and 

rather personal critical remarks by one of 
the attendees, the conference's tenor was 
quite normal for an area of newly-emerging 
science that has possible technological 
overtones. 

Earlier results in a number of areas were 
reinforced by more thorough and quantita­

tive experimental work, and the 
critical parameters that are responsi­
ble for several of the earlier prob­
lems have now been established. 
The spectrum of experimental 
methods and observations has also 
been extended considerably. 
Nevertheless, there are still a num­
ber of major unresolved questions 
relating to the reasons for some of 
the important experimental observa­
tions. 

The theoretical basis underlying 
the now well-established experi­
mental documentation that nuclear 
processes can take place in solids 
under conditions that are far re­
moved from those typical of hot 
plasmas is still far from mature. 
One of the complicating features is 
that the reactions expected from hot 

plasma experience are not found, and that 
different processes evidently dominate un­
der different experimental conditions. 

Identifying "nuclear ashes" has been ad­
dressed by a number experiments. The early 
experimental work in several laboratories 
that claimed to have not observed the 
Fleischmann-Pons effects has been careful­
ly reconstructed and assessed by indepen­
dent auditors. The results will be discussed 
below in these notes. 

Excess heat observations in the palladium-
deuterium system 

The previous experimental observations 
of excess heat generation during electrolytic 
experiments were extended and reinforced. 



or 
LJ 
athers fuel for thought 

Robert A. Huggins 

camber of laboratories reported the results 
high quality calorimetry performed using 
cal different methods. This involved ex-
cents with chemically open systems as 
. as closed, the results being essentially 

. ccal when they were performed and an-
red properly. 
Fleischmann (Valbonne, France) claimed 

his laboratory is now getting excess 
er output levels of 4 kW/cmT He de­

e d to discuss the experimental protocols 
_i are being used, but did explain they first 

a the palladium with deuterium at low 
"peratures into the endothermic regime, 

then quickly drive it to higher tempera-
is, where it becomes hyperloaded. 
Gozzi (Rome) reported on his group's 
sot multicell experiments, in which they 
En ed both excess heat and the formation 
He. In one case, the amounts of heat and 

r correlated quite well. They concluded, 
.:d others (e.g. Miles) in the past, that 
- the dominant "ash." 

cinimatsu (IMRA Japan. Sapporo) 
"ted on his lab's results with closed cells 

- a partially submerged fuel cell type of 
litive electrode that recycles the 

: -terium instead of forming oxygen on the 
live electrode. They operated at a D2 
rressure of 5-10 atmospheres. This type 
tetrode reduces the cell voltage below 
necessary for water electrolysis, and is 
:;- pe of setup considered as a possible 
cageous configuration in the original 

---Schmann-Pons paper. 
Ifcey showed, as had McKubre (SRI) ear-
- that it is critical for the level of loading 

ratio D/Pd) to be over 0.84 in order to 

By Robert A. Huggins 

observe excess heat. They used a gas pres­
sure measurement method to evaluate the 
loading. They also found, as both they and 
others showed earlier, that the amount of ex­
cess heat is electrolysis current-dependent, 
with a threshold value of about 200 mA/cm:. 
They investigated six types of palladium ob­
tained from three sources, and 
showed that all but one pro­
duced excess heat. In that 
case, they found they were not 
able to achieve a sufficient 
loading ratio for some un­
known material reason. 

Their experiments also 
again demonstrated the well-
established fact that no excess 
heat is observed in light water 
experiments of this type. 

Bertalot (ENEA Frascati, 
Rome) also presented the Pd/D 
excess heat results obtained in 
their laboratory, which they measure with 
flow, rather than isoperibolic calorimetry. 
They also use palladium anodes to continu­
ally refresh the cathode surface so that it 
does not become influenced by the deposi­
tion of impurities from the electrolyte. They 
use the pressure change method to evaluate 
loading.They observed, as have others, that 
different batches of palladium behave differ­
ently, some giving the easily measurable ex­
cess heat, and others apparently being 
"dead." They are now in collaboration with 
Johnson Matthey. trying to determine the 
source of this materials effect. 

McKubre (SRI International. Menlo 
Park) reported on their recent excess heat re­
sults in closed cells using both isoperibolic 
and flow calorimetry, and demonstrated that 
one can obtain comparable results using ei­
ther method. They have also used open cells 
in isoperibolic calorimeters of the Pons type, 
and got similar results. Their open isoperi­
bolic cells have greater sensitivity and a 
faster response time, and thus provide 
greater flexibility than the closed flow 
calorimetric system for the investigation of 
the influence of various parameters. 

McKubre confirmed their earlier conclu­
sion that the D/Pd loading value is critical. 
When the loading is over 0.95 they always 
get excess heat, whereas this does not occur 
with a loading ratio below 0.9. 

Using the resistivity method to evaluate 
loading, they have been investigating the in­
fluence of various materials, chemical, and 
electrochemical variables on the loading ki­
netics, and the value of the maximum load­
ing obtained. As an example, full loading is 

never obtained when either nickel or a Pt-Nb 
alloy is used as the anode. They are also 
now operating a "movable wire" apparatus 
to investigate the influence of thermal pre-
treatment on the behavior of a single batch 
of palladium. 

Another finding is that deliberate intro­
duction of species such as Al or Si into the 
electrolyte increases the loading and de­
creases the long-time gradual deloading 
sometimes found. The use of periodic elec­
trochemical cycling seems to improve the 
loading. 

Most of their experiments are conducted 
at a constant temperature. However, in one 

(L ro R): Jed Rothwell (Cold Fusion Research 
Advocates), Charles Becker (ENECO), and 

Prof. Robert T. Bush (Calif. Polytechnic, Pomona) 

case the temperature rose by mistake, and 
this resulted in the observation of increased 
excess heat generation. [See comments be­
low about the influence of temperature re­
ported by others.] 

Also observed was the difference in the 
behavior of material from different batches-
even from the same supplier. They are work­
ing with a palladium supplier to try to under­
stand this effect's origin. 

McKubre's group reported it has observed 
excess heat effects for several days after in­
put power was turned off or way down. This 
behavior was observed earlier by others (e.g. 
Mizuno). 

Pons showed similar data on significant 
heat generation for a number of hours after 
input power was shut off. He called it "heat 
after death." This only occurred in cells con­
taining D20. not in those with H20. 

McKubre reported another interesting, 
and perhaps important observation: they 
have observed a decrease (e.g. 30%) in the 
base resistivity of the palladium after long 
time operation. Since the resistivity in met­
als is due primarily to scattering from point 
defects, rather than from extended defects 
such as dislocations or grain boundaries in 
the lattice, this indicates a change in the 
point defect concentration with time. 

Bockris (Texas A&M, College Station) 
reported on recent experiments on the influ­
ence of various square wave and ramp mode 
pulsing sequences upon loading, and their 
influence upon the observation of excess 
heat when the loading is sufficiently high. 
He expressed the opinion that dislocations 
play an important role in the excess heat 
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phenomenon, and showed the effect of cur­
rent density (and overvoltage) on mi­
crostructural changes in the palladium. 

He proposed that the time-dependent ex­
change of deuterium for hydrogen in the dis­
location atmospheres may account for the 
long incubation (switch-on) time generally 
observed in this type of Pd/D experiment. 

He briefly mentioned the unexpected ob­
servation that the imposition of RF (radio 
frequency) power in the milliwatt range ap­
parently triggers excess heat. Apparently 
this occurs at a specific frequency. [See 
comments below about this.] There is also 
some evidence for the influence of magnetic 
fields, but no substantial information was 
presented. 

Arata (Osaka University) reported excess 
heat generation using a double (concentric) 
palladium cathode. Apparently this gives a 
greater magnitude of excess heat, and for 
times of the order of months. They observed 
an incubation time of over 250 hours. 

Yoshinaga (Tokyo Inst, of Technology) 
reported excess heat observations using a 
square wave loading method in one case out 
of three. They also observed a much higher 
overvoltage in the case of the material that 
gave the excess heat. They had a typical in­
cubation time of 120 hours. 

Storms (Los Alamos NationalLaboratory) 
discussed his excess heat observations. 
Storms' group used four batches of material, 
two showing excess heat, and two not. In the 
latter cases, he observed a significant vol­
ume change due to the generation of cracks 
and pores. This is in accordance with earlier 
observations that internal void generation is 
accompanied by deloading. In one of the 
two successful cases, he used the SRI tech­
nique of adding Al to the electrolyte. 

Storms suggested that one could use a 
measure of the volume change that occurs 
during loading as a relatively simple and fast 
way to determine whether a sample of palla­
dium will give excess heat, or will act dead. 
He said he has only observed excess heat 
from materials exhibiting less than 2% vol­
ume change even if fully loaded. Ones that 
exceed that amount never give measurable 
excess heat. 

He discussed several critical factors, in­
cluding the effect of current density (he esti­
mated the critical current threshold to be 
about 100 mA/cm2), local surface composi­
tion that influences the loading, and the in­
fluence of the temperature. It is important 
that the geometry of the system be arranged 
so that the current density is relatively uni­
form around the sample. Otherwise, there is 
deloading through part of the interface. 

Ota (Yokohama National University) 
showed the results of Pd/D (and Pd/H blank) 
electrolysis experiments in closed cells. 
They used both pure Pd and a 10% Ag-Pd 
alloy, and also found important inter-sample 
differences, with heat generation in only 

three of 16 Ag-Pd/D runs. Samples that had 
prior mechanical deformation produced 
large heat bursts. They observed gradual de-
loading of higher current density samples at 
long times, probably due to the generation of 
internal voids, as observed by others. 

They reported the observation of the cur­
rent (potential)-dependent diffusion of lithi­
um into the Pd surface with time. [The pos­
sible relation between the slow diffusion of 
lithium into palladium and the observation 
of much longer incubation times than can be 
explained by the kinetics of the diffusion of 
hydrogen species has been a matter of con­
siderable speculation]. Others also reported 
in-diffusion of lithium. 

Miles (Naval Air Warfare Center, China 
Lake), who was the first to report the gener­
ation of 4He in experiments showing excess 
heat, presented similar results using an all-
metal system. His previous experiments had 
employed glass containers, which led to the 
criticism that the observed helium may have 
come from helium diffusion through the 
glass. He showed that the results obtained 
with the metal system were comparable with 
earlier observations, and that the amounts of 
4He found correlates quite well with the 
magnitude of the excess heat he observed. 

Oyama (Tokyo Univ. of Agriculture and 
Technology) performed closed-cell experi­
ments in a double-cell difference calorime­
ter. Low frequency AC was imposed on top 
of a DC bias current, and two regimes of be­
havior were observed, one with relatively 
stable behavior, the other with unstable be­
havior. The latter lasted for periods of 50-
150 hours. Once excess heat appeared (after 
increasing the DC current) it remained, even 
under reduced current. 

Cravens (Vernon, Texas) reported on a 
number of experiments he performed to 
identify parameters that influence the suc­
cess of Pd/D electrolytic experiments in pro­
ducing excess heat. He used both relatively 
simple open isoperibolic cells, and a flow 
calorimeter with closed cells. 

He observed the microscopic topography 
and distribution of outgassing sites on the 
surface of different samples of palladium, 
and the influence of careful mechanical pol­
ishing of the surface on the uniformity of 
deuterium entry/exit. He found that samples 
exhibiting substantial surface inhomogeniety 
do not produce excess heat. 

Cravens showed data that indicated the in­
fluence of current density and temperature 
during initial loading upon the final loading 
level, and thus the excess heat. The best re­
sults are obtained by loading at a very low-

rate until the composition is well into the be­
ta phase, and then rapidly raising the input 
power and temperature. 

Preloading with D2 gas at elevated tem­
peratures is useful [probably to reduce the 
hydrogen occupancy of the dislocation at­
mospheres]. He also had evidence indicating 
the advantage of the use of alloys, such as 
Ag or Rh, that depress the maximum tem­
perature of the miscibility gap in the Pd. The 
presence of lithium seems to help as well. 

His data indicated it is helpful to delay the 
deliberate addition of poisons (promotors) 
such as Al, Si, or B until after the loading is 
well into the beta phase. The geometry of 
the cathode/anode relationship is also impor­
tant, as it influences the uniformity of the 
current density upon the palladium surface. 
Sharp edges and corners should be avoided. 
He showed that current density uniformity is 
necessary to achieve high loading. Cravens 
also briefly alluded to recent recognition of 
the influence of small amounts of RF power 
and a magnetic field in triggering excess 
heat events (first reported by Dennis Letts). 

ft became evident as he spoke that he had 
shown data relating to several matters others 
had been aware of, but had been keeping se­
cret. Fleischmann said as much, and this 
may also be true for the SRI activity. 

It is now clear that a number of groups 
know at least some important factors that 
determine whether excess heat appears dur­
ing this type of experiment. The main point 
is that one must be sure that full loading is 
achieved, followed by a sharp jump into the 
hyperloading regime. 

Several quandaries remain, however. One 
is the reason for the common observation of 
a long incubation time. Another is the source 
of the large difference in the behavior of dif­
ferent batches of palladium, even from the 
same supplier. The source of this materials 
effect is being studied in a number of labora­
tories. One negative indicator is the forma­
tion of internal cracks and voids, which pre­
vents full loading, and often occurs. 

Heat generation in electrochemical cells 
containing nickel and light water 

Bush (Cal Poly, Pomona) described mea­
surements in a closed system calorimeter 
that indicated excess heat generation at rela­
tively low input power values. The ratio of 
excess thermal power to input power was 
higher the lower the input power, reaching 
values of 700 or so. They use a fine fibrous 
nickel (or a sintered Ni-Cu) cathode, and 
various alkali metal carbonates in the elec­
trolyte. 

When using potassium carbonate, Bush 
claims to have observed the gradual appear­
ance of calcium in the electrolyte (so did 
Notoya at ICCF-3). When using rubidium 
carbonate, he observes the formation of 
strontium, which seems to have an isotope 
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t EFerent from the natural one, reducing 
: ability that this is an impurity effect. 

-casan , who reported a number of 
experiments at ICCF-3, is now on a 
nth visit at SRI International, where 
cpeated experiments previously per-

t in the BARC laboratory in India. 
evolved the use of chemically open 

- r T he is preparing to do them again in 
- tells at SRI. 

results are quite convincing. 
c n t s in this area are evidently easier 

ece than the high power Pd/D ex­
e c , and he has done a significant 
- His results indicate the magnitude 
- cess thermal power generated is es-

independent of the input power, 
ensistent with Bush's result that the 
tutput to input powers is highest at 
e>t input levels. Taken to the ex­

e s would imply an infinite ratio at 
" _t power. 
"teresting aspect of the Srinivasan ex-
c> was his observation that the pres-

a stainless steel component in his 
cms to kill this effect—whatever it is. 
"cts the presence of chromium is re-

can reported they have used six 
" nickel, and observed these excess 
; cts in 14 out of 28 experiments not 

- stainless steel present. They also 
cieations of the generation of mod­
e l s of tritium in some cases. It 

."ere is no appreciable delay time in 
enments. The maximum value of 
e c i a l power measured is about 1 

t e University of Ottawa) also dis-
ce Ni/H experiments in which he 
: have observed excess heat evolu-

c e he gave most of his attention to 
-c-.ee of silica dissolved from glass 

a upon the behavior of the elec­
ts interesting he found a large 

' - ; c the behavior of "soft" nickel 
nickel." The latter gave indica-
cificant excess heat evolution, 

e Tonner did not. This indicates 
.cluence of composition and/or 

cure in the Ni/H experiments as 

niversity of Hawaii) reported 
created their earlier LiCl-KCl-

salt experiments on the Pd/D 
n; nickel and lithium hydride, 
c e d i u m and lithium deuteride. 

hK lo this report, they also seem to 
: significant amounts of excess 
B DO during thermal excursions in 

. c-.ct400°C. 
c r e are now convinced that the 
•ta] work of Mills, who first 
. e r e c t i o n of excess heat in 
iter experiments, is sound. 
ce . (Lancaster, Pennsylvania) 
renroduced his thermal exper­

iments. Except for Vigier (Univ. of Paris), 
no one seems to pay much attention to his 
theoretical model, which attributes the ex­
cess heat observations to the formation of a 
new form of hydrogen, not a nuclear 
process. 

Heat and 4He from ultrasonic cavitation-
induced hyperloading 

George and Stringham (E-Quest 
Sciences, Palo Alto) presented another 
method to provide local hyperloading in the 
Pd/D system. It involves the use of ultrason­
ic-induced cavitation in heavy water on a 
palladium surface. Bubbles are made to adi-
abatically collapse in a 20 kHz acoustic field 
such that very high energy microjets of deu­
terium are injected into the metal surface. 

By properly controlling the experimental 
conditions, acoustic energy arriving at the 
surface at a power level of 3 W/cm: gave 
rise to a large amount of excess heat-enough 
to cause melting of several grams of palladi­
um. Calorimetric measurements were report­
ed to indicate the generation of about 90 W 
of excess heat for periods of several days. 
This excess heat effect did not occur when 
the D20 was replaced by H20. or the palla­
dium was replaced by stainless steel. 

Large amounts of 4He were found in the 
heavy water, roughly corresponding to about 
20% of the excess heat. Since the 4He levels 
in the reactor gases were on the order of 65 
ppm, which is many times greater than the 
normal amount in air (5.7 ppm), there was 
no possibility this observation was due to an 
air leak. The 4He levels were evidently con­
firmed by two laboratories. 

A third observation claimed that ' 14Cd was 
found near the surface of the palladium after 
the experiment, whereas there was none be­
fore. 

Efforts are underway to scale up these ul­
trasonic experiments into the range of sever­
al hundred watts. The authors said they 
would sell copies of their apparatus to a lim­
ited number of interested parties, and would 
warrant that they would produce both excess 
power and 4He. 

Heat From High Pressure Spark 
Experiments 

Dufour et al. (Shell Research and 
CNAM, Paris) reported on the work at Shell, 
and what has been repeated and extended at 
CNAM. Lab. des Sciences Nucléaires in 
Paris. In these experiments, sparks are 
passed into metal electrodes through gases 
containing hydrogen isotopes at atmospheric 
pressure. The earlier work using this method 

was described in a paper in the September 
1993 issue of Fusion Technology. Shell ap­
parently has applied for two patents on the 
results. 

The basic experiment concept is to im­
pose a high local transient electric current 
(field) in the near-surface region of a metal 
containing hydrogen isotopes. This transient 
condition is generated by causing sparks to 
pass through an atmospheric pressure gas 
containing hydrogen isotopes. Stable excess 
thermal power production of about two 
Watts was reported to have been obtained 
over long time periods (48-1,000 hours), 
whereas this was not true for calibration ex­
periments or when using other gases. 

In a group of experiments with palladium 
and deuterium, the total power input in these 
experiments was about 29 watts, whereas 
the power input into the spark reactor itself 
was about eight watts. Thus, the excess 
power was approximately one quarter of the 
power put into the reactor, but less than 10 
percent of the total power input in this non-
optimized experimental setup. 

Experiments were also undertaken with 
stainless steel instead of palladium, and hy­
drogen instead of deuterium that also appar­
ently indicated the generation of excess heat. 
This material-independence raises questions, 
of course. 

Measurements of the change of the gas 
pressure were used to demonstrate that the 
hydrogen isotopes were actually caused to 
enter the metal surface by the sparking. 
These species could be recovered by a de­
gassing treatment at elevated temperature. 

Essentially, no tritium or neutrons were 
observed in these experiments. On the other 
hand, it was reported that blackening of pho­
tographic film was observed with the experi­
ments that showed generation of excess 
heat, but not with the ones that didn't black­
en. This radiation persisted long after the 
sparking stopped, and was attributed to the 
generation of electrons with energies about 
50 keV. 

Sparking was caused to occur at a fre­
quency of 310 Hz, with some five sparks per 
cycle, and a given spark lasted for about one 
microsecond. When breakdown occurs, an 
intense electric current flows on a very local 
scale, and a current of about 2 A passes 
through an area of approximately 107 cm2. 
This produces an usually high local field in 
the metal of about 120 V/cm. 

The spark canal is filled with the atomic 
hydrogen isotope, and this penetrates the 
surface of the metal, temporarily resulting in 
a very high localized hydrogen isotope/met­
al loading ratio. 

A reaction model has been proposed that 
involves three-body collisions in the near-
surface region of the metal and is triggered 
by the high local field. Participants include 
an electron, a hydrogen isotope, and a third 
nucleus, and an indirect transition in which a 
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virtual neutron participates. This model pro-
tides a possible explanation for the fact that 
the observed effects were found with both 
hydrogen and deuterium, as well as predict­
ing the formation of both 4He and electrons. 

A modification of the experimental reac­
tor was described which makes it act like an 
ozonizer. In this case, the metal electrodes 
are separated by either one or two dielectric 
barriers. The discharge is different in this 
case, for it involves a large number of very 
small sparks, rather than one large high cur­
rent spark. When only one dielectric barrier 
is used, the spark impinges upon the metal, 
while this does not happen in the presence of 
the two dielectric layers. 

Researchers observed about 2 watts ex­
cess power with the single dielectric layer, 
so that the spark contacted a palladium elec­
trode. With the second layer, where the 
spark did not reach the palla­
dium electrode, no excess heat 
was found. This further rein­
forced the conclusion that the 
excess heat effect originates in 
the metal, not the gas. 

This second type of experi­
ment is easier to scale up, and 
the authors are evidently ex­
pecting to move into the range 
of 100 W excess heat soon. 

Plasma (glow discharge) 
experiments 

Kucherov (ENECO, Salt 
Lake City), who was formerly 
at the Luch laboratory in 
Podolsk near Moscow, report­
ed on the many glow dis­
charge experiments that had 
been performed using palladi­
um targets in dilute deuterium 
gas. 

These well-instrumented 
experiments have evidently 
produced a wide range of un­
expected phenomena, includ­
ing excess heat (in 50% of the 
experiments), neutron fluxes 
up to 107 n/s, gamma radia­
tion that persisted for days af­
ter the power was turned off, 
charged particles, and both 
hard and soft x-rays. There are also indica­
tions that transmutation reactions occur, as 
new elements were found to be present after 
the experiments. 

Many details were published in Physics 
Letters A in 1992. ENECO is now funding 
an effort to try to reproduce these experi­
ments in the Department of Electrical 
Engineering of the Massachusetts Institute 
of Technology. 

Less comprehensive, but similar experi­
ments were reported by Kennel (Space 
Exploration Assoc. Cedarville, OH). His major 
conclusion was that gamma radiation suddenly 
began to appear when deuterium was added to 
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the gas in the system, but 
that this was not the case 
upon the addition of hydro­
gen. 

Tritium formation in the 
Pd/D system 

Tuggle. who is in the 
Claytor group at Los 
Alamos National Labora­
tory, reported on the re­
cent extension of their 
experiments, in which hy­
perloading is produced in 

has been found to be an especially strong 
killer. Tuggle has evidence that the tritium is 
formed inside the solid palladium, rather 
than on the surface. 

Will (EPRI, Palo Alto) presented his very 
careful study of electrolytic tritium genera-

PS 
»7t 

Dr. Jean-Paul Bibérian, a pioneer in solid-state 
coldfusion. 

gas-loaded palladium wires and pressed 
powders by pulsed resistive heating of mate­
rial previously gas loaded. Their earlier ex­
periments involved passing current through 
stacks comprised of alternating palladium 
and silicon sheets. 

These new wire experiments have pro­
duced a factor of 100 more tritium for the 
same amount of palladium, reaching rates 
over five nCi/h (nano Curies per hour). The 
tritium generation rate is current-dependent, 
and the results are strongly dependent upon 
the palladium's impurity content. Samples 
with over 400 ppm total substitutional impu­
rities produce essentially no tritium. Sulfur 

Mark Hugo (Excelsior. Minn.) (L.) 
describes at a poster session his basement 

experiments. 

tion in the Pd/D system, recently published 
(./. Electroanal. Chem. 360, 161. 30 
November 1993). An important feature of 
this work was the clear demonstration of the 
electrochemical parameters' influence on 
both the rate of loading and the final loading 
value. As with excess heat observations, full 
loading (>0.8) was necessary to observe tri­
tium formation. Researchers used a gas vol­
ume loading measurement method and an 
acid electrolyte. 

When using a soft cycle loading tech­
nique, they obtained full reproducibility (16 
times) with material from one supplier, but 
absolutely no tritium from material from two 
others. Thus, there is also an unknown "ma­
terials effect" in this case as well. Light wa­
ter experiments conducted in parallel never 
showed any tritium generation. 

Analysis of the palladium samples as well 
as the electrolyte and gas phases showed 
that the tritium was formed inside the solid, 
and that it was not uniformly distributed, ap­
pearing primarily where the local electrolyt­
ic current density, and thus the loading, was 
the greatest. Observed tritium levels were 
reproducibly more than 50 times back­
ground concentrations. Analysis of a large 
number (150) of samples clearly showed 
that the observed tritium did not come from 
contamination of the initial materials. 

As has been repeatedly found by others, 
the amount of tritium generated in such exper­
iments is much less than that necessary to 
correspond with the amount of excess heat 
found in other (higher input power) experi­
ments. 
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aeration of excess heat in solid state 
criments 

aere were three reports of the generation 
.-cess heat during elevated temperature 
-trochemical experiments on proton (deu-

• ei)-conducting solid electrolytes. Two 
c-se, from Russia (Samgin, et al. from 

¡iísgic i,i<Mm^ssssiXKKn)fx'¡¡^ W*SÊSBÊ§<SMM 

in the hectic period following 
Fleischmann's and Pons' announcements, 
efforts were undertaken in a number of 
laboratories to try to duplicate their results. 
In several highly visible cases, these ex­
periments' results were negative. In light 
of current knowledge in this area, several 

Dpi. 

Institute of High-Temperature 
etrochemistry in Ekaterinburg) and 
-nee (Bibérian from Marseilles), were 

.nted as posters and were difficult to un­
d i d . 

7ne Russian work followed the approach 
esented in their talk at the Third 
. actional Conference on Cold Fusion on 

. behavior of modified tungsten bronzes, 
a involved the use of a doped cerate pro-
-conducting oxide. Researchers claimed 
observation of both neutrons and heat 
eration when conditions were changed. 

. believe the presence of layers in the sol-
i ¡th different conductivity types is impor-

c e Bibérian poster dealt with the use of 
-a03, also known to be a proton-conduct-

. -olid electrolyte. Upon application of 

. voltages, regions of both n-type and p-
. conduction form on the two sides of the 
c electrolyte. Although the poster dis­
ced excess heat generation, it was not 
• what had actually been measured. 
ne third was by Mizuno (Hokkaido 

iversity) who imposed low frequency 
c voltage (tens of volts) AC across solid 

e cells with doped SrCeU3-type per-
kite electrolytes (0.1 cm thick) and 

rous platinum paste electrodes, 
ciments were conducted in the tempera-

' ; range 300-500°C in various gases. 
- se materials are known to be proton (and 

is deuterium ion) conductors, so that such 
eriments produce large transient local 

::• -A 

Prof. Bar Yann Liaw (University of Hawaii at Manoa) 

interested to know why those 
apparently obtained negative 

.veil experiment data have been 
aluated, and it is now claimed 
d, indeed, observe excess heat 
:s, which were hidden by the 
ata analysis. 
ond case, precision of the mea-
was such that no reasonable 
could have been drawn. None 

¡riments was conducted long 
ave exceeded the now well-es-
ncubation time. It was also 

clearly demonstrated that 
data in another of the highly 
visible efforts were altered 
before publication. 

Influence of the imposition 
of RF energy and the 
presence of a magnetic 
field 

Letts (Energy Research 
Group, Austin, Texas) of­
fered a poster presentation 
indicating an apparent effect 
of both RF energy (at a spe­
cific frequency) and a mag­
netic field in triggering ther­
mal effects in the Pd/D 
system. These experiments, 
although described in some 
detail, for the moment should 
only be considered as pre­
liminary. They may be indi­
cations of something inter­
esting, and other laboratories 
(including ENECO, Cravens, 
and Bockris) reportedly are 
following them up. 

ceramics were used that are not proton con­
ductors. They also reported observation of 
tritium generation, but didn't give further 
details. 

In one example experiment at 410°C, the 
magnitude of the observed excess thermal 
power (50 W) was very much greater than 
the input AC power (18 V and 40 microam­
peres, or 7 x 104 W) for a number of hours. 
This is a very large ratio. The overall heat 
balance must, of course, include the power 
input to attain the experimental temperature. 

Re-evaluation of the early experiments 
Three papers, by Swartz (Jet Technology, 

Weston.MA), Melich (Naval Postgraduate 
School, Monterey), and Hansen (Utah State 
University), were presented in which some 
of the early experiments reporting negative 
results of excess heat experiments were re­
evaluated. 

Points in connection with the "Materials 
Effect" 

Papers by Oriani (University of 
Minnesota, Minneapolis) and this author's 
pointed out the great influence of both 
point defects and extended defects, as well 
as other microstructural and nanostructural 
features upon the behavior of interstitial 
species, such as hydrogen or deuterium, in 
metals. These matters are well-known in 
other areas of materials science and engi­
neering, and take them into consideration 
and interpretation in experiments in this 
area. It is well established that hydrogen 
isotopes preferentially reside at disloca­
tions and grain boundaries in metals. They 
also preferentially enter and exit the solid 
locally, at the intersections of these struc­
tural features with the surface. Interstitial 
species move rapidly along these defects, 
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and are also swept along by their translation-
al motion. 

Experiments in which metals have been 
pre-loaded with tritium have been used to 
demonstrate both the preferential location of 
hydrogen isotopes at dislocations and grain 
boundaries, and that they are carried to the 

It would be foolish to 
continue to consider 
the whole matter to be 
related to experimental 
mistakes, as has been 
done in some quarters. 

solid's surface by dislocations during plastic 
deformation. Local concentrations can be 
very different from the average composition. 
Thus, it is unrealistic to think of interstitial 
hydrogen isotopes in palladium or nickel as 
though they are in a structurally homogener-
ous medium of uniform composition, resid­
ing only in normal interstitial lattice posi­
tions, and that their transport processes obey 
Fick's laws for diffusion in a structurally-
uniform concentration field. 

Interstitial loading and deloading, espe­
cially if this involves formation and propa­
gation of new phases, as is the case for pal­
ladium at room temperature, results in the 
generation of large and inhomogeneous 
stresses. Phase transitions and dislocation 
motion are influenced by such local stresses, 
and are often characterized by delay times 
and sporadic behavior. It should not be sur­
prising that similar delay times and "burst" 
characteristics are also found in solid state 
"cold fusion" experiments. 

Two possible dislocation models that 
could produce transient local hyperloading 
were described in my presentation. One in­
volves the sudden breakaway of a disloca­
tion from its equilibrium solute atmosphere, 
leaving the excess interstitial behind. This 
produces a region of perfect lattice with an 
extremely high local supersaturation. 
Another possibility involves the intersection 
of dislocations and their solute atmospheres 
moving on different slip planes. When this 
happens, the superposition of their high lo­
cal solute concentrations also produces a re­
gion in the lattice with a very large local su-
persaturation. 

The role of lithium 
Lithium's role in the electrolytic experi­

ments is still not clear. The in-diffusion of 
lithium has been observed by a number of 
investigators, and its kinetics seem to corre­
spond roughly to the magnitude of the sam-

# 

pie-dependent incubation times that are 
generally observed in the Pd/D system 
when the palladium does not already 
contain lithium. The only experiments 
of this general type that did not show an 
appreciable incubation time were those 
(Stanford and Naval Ocean Systems 
Center) in which lithium was already 
present in the palladium. 

On the other hand, lithium does not 
seem to play a role in a number of other 
types of Pd/D experiments that evident­
ly show excess heat production, such as 
the cavitation-induced microfusion, at­
mospheric pressure spark loading, solid 
state electrolytic hyperloading, and the 

plasma experiments. 
This implies that lithium may well play a 

secondary role, influencing some other para­
meter, rather than being involved in the pri­
mary phenomenon itself. Because of the 

Hal Fox (Fusion Information Center. 
Salt Lake City) chairs the Special 

Topics session. 

large "materials effect." which seems to be 
related to either the presence or absence of 
minor compositional constituents—most 
probably interstitials—or to the microstruc­
ture, or perhaps to the interaction of the two, 
it seems reasonable to suggest that the role 
of lithium involves its influence upon these. 

Closing thoughts 
Although there wasn't a great sense of ex­

citement and controversy. ICCF-4 proved to 
be an interesting conference. A number of 
things now seem to be well-established, 
based upon repeated and believable experi­
ments. These include the following: 

Excess thermal power and energy can be 
obtained from electrolytic experiments in 

the Pd/D system. The magnitude, as well as 
the appearance, of this effect depends upon a 
number of experimental parameters, some of 
which are not known. If the proper condi­
tions are met, this can be a large and easily 
measurable effect. 

There is a "materials effect" that prevents 
the appearance of excess heat in some batches 
of palladium. The origin of this is not known. 
but it seems to be related to the presence of 
minor, probably interstitial, impurities. 

The observations of small amounts of ex­
cess thermal power in electrolytic cells with 
nickel cathodes and light water carbonate 
electrolytes also seem to be real, although 
the experimental conditions are very differ­
ent from those necessary for the Pd/D elec­
trolysis system. 

Excess thermal power can also be obtained 
in a number of other types of experiments in 
which hyperloading of hydrogen isotopes is 
caused to occur inside a solid. These include 
the high voltage-induced hyperloading in sol­
id electrolytes, the ultrasonic cavitation load­
ing experiments, the spark loading experi­
ments, and the glow discharge experiments. It 
may well be that one or another of these will 
turn out to be more useful in practical appli­
cations than the Fleischmann-Pons electrolyt­
ic type of experiment. 

Products have now been seen in many ex­
periments that can only be explained by 
some kind of nuclear reaction. These include 
the multiple and well-substantiated observa­
tions of the generation of tritium inside pal­
ladium. A number of laboratories have now 
observed the formation of 4He, and there are 
increasing indications of the appearance of 
transmutation products. It is possible that 
transmutation reactions will explain the ef­
fects that have been seen in a number of lab­
oratories involving hydrogen, rather than 
deuterium, and that tritium formation shoulc 
be considered in this category. Radiatior. 
and various other products are seen in sever­
al types of experiments, sometimes in large 
and indisputable amounts. 

Whatever is happening in the solid state 
in these many experiments is definitely dif­
ferent from the nuclear reactions that occur 
in hot plasma systems. It also seems that a 
variety of different, but probably related, 
phenomena occur under different conditions. 

Cold fusion is now a very active area of 
science worldwide (although with notable 
exceptions), and a number of organizations 
are considering ways in which some of the 
experimental observations might be put to 
practical use. ft would be foolish to continue 
to consider the whole matter to be related tc 
experimental mistakes, as has been done in 
some quarters. 

Robert A. Huggings is a Professor of 
Materials Science at Stanford University. He 
may be contacted at the Center for Solar 
Energy and Hydrogen Research, 
Helmholtzstr.8, 89081 Ulm, Germany. 
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Patience, patience... 

Avery "unscientific" and personal 
take on other cold fusion effects 
With Special thanks tO the skeptics by Edmund K. S to rms 

Iwill try to describe the field of cold fu­
sion in five stages. We are now in the 
transition between Stages 3 and 4. 

Stage 1 started when Professors Stanley 
Pons and Martin Fleischmann partly 
umped, and were partly pushed, into the 

colosseum of public awareness with their 
claim for low energy nuclear fusion. Sadly, 
the lions were hungry. Fortunately for Prof. 
Jones, his claim for a similar but smaller ef­
fect was not as tasty to the skeptics. 

Pons' and Fleischmann's claim caused 
every scientist, who was lucky enough to 
cave an imagination and access to suitable 
equipment, to attempt a duplication of the 
results. From the smoke and confusion there 
-rose several positive results. These were 
ery carefully examined—and rejected. A 

few negative results were reported by sever-

1 would like to suggest an 
award for those people 
who most successfully 
keep the world in the 
i lark. This award would be 
called the 'Flying Pig 
Award' in memory of past 
comments about how cold 
fusion would be proven 
real when pigs fly. 

•• ell-known laboratories. These were giv-
" : examination and were accepted. 
Thus began the double standard that has 
ried the field ever since. It is germane to 
" I out that recent analysis shows that one 
"ese negative studies could not possibly 
e produced positive results. One other 
c e d negative study apparently actually 
iced small positive results. This stage 
crestrained enthusiasm ended with pub-

n of the ERAB report, a very incom-
r and harmful document showing only a 

" amount of objectivity. 

The battle was joined 
With the advent of Stage 2, the field went 

underground and became defensive. Work 
continued at isolated laboratories by people 
whose special circumstances made them im­
mune to the growing negative attitude. 
Much of this work wasted time trying to 
prove the reality of the effect rather than un­
derstanding its nature. Frank Close made the 
case for the skeptics and the message was 
carried into the lion's den by Douglas 
Morrison. 

Eugene Mallove wrote a clear account of 
the positive results, and several scientific re­
views also supported the reality of the effect. 
Thus the battle was joined. During this time, 
the dedicated skeptics actually performed a 
service to the field. They encouraged better 
work, and forced an appreciation of the is­

sues. Gradually, the work contin­
ued with the support of a few-
courageous institutions, EPRI be­
ing a major contributor to the 
sparse studies in the U.S. 

Stage 3 began when Japan and 
several other countries initiated ma­
jor research programs, government 
and privately sponsored. 
Significant efforts are under way in 
India, Italy, Russia, and recently in 
China. More than 1,000 papers are 
available in the field—many peer 
reviewed and many showing posi­
tive results. This growing work re­
sulted in improved methods and 
new ways to initiate the effect. 

Presently, more than eight dif­
ferent environments have been 
found to produce the phenomenon, 
some completely reproducible. 
This fact alone should cause some 
pause on the part of skeptics. In ad­
dition, evidence for several differ­
ent types of nuclear reaction is ac­

cumulating. Indeed, some of the results are 
still too amazing for even people in the field 
to believe. 

Skepticism's new meaning? 
As new evidence accumulated, the contri­

bution being made by skeptics changed. In 
general, they failed to keep up with the field 
and continued to complain about irrelevant 
issues. Two recent books by Professor John 
R. Huizenga and Gary Taubes failed com­
pletely to present a balanced view. And to 
make matters worse, the press has not been 

much help in presenting the facts. As a re­
sult, important issues are not receiving the 
necessary attention, and unnecessary confu­
sion and even misinformation is being 
spread. The cold fusion field deserves better 
treatment. Active skeptics and journalists 
who distort the facts should consider how 
they will be viewed should this field eventu­
ally be accepted. 

On the other hand, by spreading doubt and 
confusion these skeptics have allowed a few 
of us to achieve intellectual and financial ad­
vantages that would not have been possible 
had major institutions been in the field. 

As a result, many people will be in a very 
good position to profit when Stage 4 starts. 
For this reason, some skeptics should be 
thanked. Therefore, I would like to suggest 
an award for those people who most suc­
cessfully keep the world in the dark. This 
award would be called the "Flying Pig 
Award" in memory of past comments about 
how cold fusion would be proven real when 
pigs fly. Nominees are being accepted. 

Stage 3 is now gradually changing to 
Stage 4, the stage in which the U.S. govern­
ment and major companies will realize that 
the phenomenon is real—and vitally impor­
tant. These new converts will look around 
for someone who knows how to do compe­
tent work in the cold fusion arena—finding 
few people available. Those of us in the 
field can, in fact, expect to be awash in mon­
ey and attention. Only patience is needed at 
the present time to realize this reward. 

Stage 5? This world-changing moment 
will come when a working device is found 
on the shelves of a Japanese equivalent of 
Wal-Mart. This stage is still in the future. 

Dr. Storms obtained a Ph.D. in radiochemistry 
from Washington University (St. Louis) and has re-
centlv retired from the Los Alamos National 
Laboratory after 34 years of service. His work was 
In basic research In the field of high temperature 
chemistry applied to materials in nuclear power re­
actors. His recent studies of the "coldfusion" phe­
nomenon resulted in four publications plus a com­
plete and objective scientific review of the field. 
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A N ÏÏTAYLIAN COLD F 
Late breaking news: An apparent startling new method 
to generate excess power from hydrogen and metals 

BY I 

Physics professor Francesco Piantelli of the University of 
Siena, Italy had relegated Pons' and Fleischmann's and 
others' claims about "cold fusion" to the proverbial "dust 

bin of history." He just didn't believe them. Then in late 1989, by 
sheer accident, he glimpsed an aspect of the cold fusion "Genie" 
others hadn't seen, and since then he hasn't let go of the phenome­
non. 

The method of generating excess energy that he and his associ­
ates have discovered is simplicity itself. It is powerful, repro­
ducible, and without the many problems of electrochemistry—if the 
results hold up. The excess energy released in their small reactors, 
they say, are "at least three orders of magnitude"—a thousand 
times— beyond any possible chemical explanation. 

Piantelli and his colleagues, physics professors Sergio Focardi 
and Roberto Habel have just published a paper in the Italian physics 
journal II Nuovo Cimento (February 1994) about work, which if 
substantiated by others, may soon revolutionize all of cold fusion. It 
could make excess energy much easier to generate than heretofore 
possible. 

[Since the brief scientific paper had just gone to press shortly be­
fore this magazine went to press, only preliminary information was 
available for this magazine. "Cold Fusion" will follow up on the 
story with further details in its next issue as more facts emerge. Edi­
tor Eugene Mallove attended a seminar at the University of 
Siena on February 14, 1994, at which this pioneering research 
was presented to a group of about 40 scientists.) 

Serendipity personified 
In December 1989, serendipity struck at the University of 

Siena, which is an ancient and beautiful city. Above the stone 
streets of Siena in a laboratory that specializes in biomedical 
applications of physics, Professor Piantelli was trying to mea­
sure the charge on an organic molecule called a "ganglio-
side." He was working at an ultra-cold, cryogenic temperature 
more than 70 degrees C below zero (near 200 degrees K), and 
magnetic fields were involved in the apparatus employed. 

The sample of biological material had been tagged with 
deuterium, the doubly heavy non-radioactive isotope of hy­
drogen. Unexpectedly, the cooling apparatus was having dif­
ficulty maintaining the low temperature necessary to cane out 
the measurement. It seemed that there was a mysterious 
source of heat production coming from the sample—heat that 
Piantelli could not account for in any way. 

The organic sample was resting on a piece of nickel, an el­
ement whose crystal structure bears some resemblance to that 
of palladium, and which has figured prominently in cold fu­
sion experiments in ordinary water. [Nickel is element 28 and 
palladium is element 46, but they both are in the same column in 
the Periodic Table of Elements.] A non-observant scientist might 
have dismissed the apparent heat generation and a possible link to 
claims of excess heat associated with palladium-heavy water cells. 
But Piantelli and his colleagues Focardi and Habel. who soon 
joined him in the scientific detective work, were up to the task. In 
the back of Piantelli's mind was another mysterious electrical 
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anomaly he had seen back in 1966 in hydrogen-loaded palladium, 
but which he had not then explained. 

The Italian group, which until its 1994 disclosure had been un­
known to mainline cold fusion researchers, worked part-time on this 
excess heat problem after 1989. Their goal was to design an experi­
ment that would demonstrate on a larger scale and in another way 
the heat anomaly they had seen in late 1989. By the end of 1992, Pi­
antelli, Focardi, and Habel had their equipment ready. Their first 
major success in producing excess heat was achieved apparently in 
the spring of 1993—a few tens of watts excess power. 

Simplicity in action 
Their present apparatus is simple, indeed. It is described in the // 

Nuovo Cimento article, "Anomalous Heat Production in Ni-H Sys­
tems," by Sergio Focardi, Dept. of Physics, Bologna University and 
INFN Bologna; Roberto Habel, Physics Institute, Faculty of Medi­
cine. Cagliari University and INFN Cagliari; and Francesco Piantel­
li. Department of Physics, Siena University, IMO Siena, and INFN 
Siena. [IMO stands for International Center for Biophysics and Bio­
chemistry of Molecules and Organisms; INFN stands for National 
Institute for Nuclear Physics]. 

The one-sentence abstract: "Evidence for a 50 watt anomalous 
heat production in a hydrogen loaded nickel rod is reported." The 

Professor Sergio Focardi at 14 February 1994 lecture at the 
University of Siena. 

three-page article references only the famous 1989 paper by Pons 
and Fleischmann in the Journal of Electroanalytical Chemistry. 

A cylindrical stainless steel chamber 50 mm diameter and 100 
mm long houses a rod made of nickel, 5 mm diameter, 90 mm long. 
The nickel rod is enclosed by a cylindrical ceramic spindle (20 mm 
diameter), around which are wound 42 turns of platinum (Pt) wire 
(1.0 mm diameter wire). The Pt wire is a resistance heater that is 
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•FUSION HOT POTATO 
>Y EUGENE F. MALLOVE 

c by a voltage-stabilized power supply. The heater's purpose is to 
tang the nickel rod to a temperature over a few hundred degrees C. 

This reactor chamber is connected through a valving system to a 
• çh-performance vacuum pump and (alternately) to a bottle of or-

rary hydrogen gas, H2, and to a bottle of deuterium gas. D2. The 
Earn has developed specific protocols for loading the hydrogen into 
I ekel by alternately evacuating and then pressurizing the reactor 
-Tways to below one atmosphere) with either hydrogen or deuteri-
. c They found clear evidence for this loading of the nickel with 
- drogen, because the chamber pressure drops with time slightly 
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:«elow its initial value. Keeping the temperature elevated is the key 
cquirement for loading. 

The group carried out very accurate calibration of the apparatus 
putting in various heater powers up to a few hundred watts and 

eerving the stable temperatures reached at the surface of the Ni 
- T the Pt. Upon triggering the effect, presumably with a gas pres­
te pulse and/or magnetic field, the nickel temperature rises rapid-
tens of degrees C. [The triggering method is temporarily incom-

- ctely disclosed (for patent considerations), but the known precon-
i lion is temperature above 173°C and sub-atmospheric pressure in 
' ; gas.] 

Then the input power falls, the temperature of the nickel drops 
- aek, and it is found that the original high temperature (over 400°C 
l possible) can be maintained with much less input power—clear 
: i tdence of a heat source operating within or at the surface of the 

tkel. The highest excess power produced, they claim, was 57 
«arts excess for 20 days, but the group has observed 37 watts ex-
.;-- for as long as 100 days. The example cited in the short journal 

cicle is 44 watts for 24 days. These excess power levels for those 
: tended periods of time imply an energy source within the reactor 
I at releases many thousands of times the energy of any conceiv-
cle chemical reaction between the hydrogen and nickel. Bear in 
cind, there was no sign that these reactions were weakening; it is 
" cible they would have persisted much longer. 

The group has hypothesized that the "cold fusion" nuclear reac-
r. involved might be between H and D—even when ordinary hy-

cogen gas is being used. Hydrogen gas, of course, has naturally-
. erring deuterium in it. However, the group has not presented ev-
ence to prove that, say, helium-3 nuclear "ash" has been found. 

fest results for helium were awaited. The group has looked for neu­

trons and gamma rays—at least for safety purposes—and finds no 
evidence of radiation. 

The paper offers seeming proof that at all input powers to the 
platinum (Pt) heater, it remains several degrees hotter than the nick­
el (Ni) sample before the triggering of the reaction. The evidence 
looks solid that the Pt is on the order of 10°C cooler than the Ni af­
ter triggering the reaction. This seems to substantiate that the heat 
source is within the nickel rod or at its surface. The excess power in 
the tens of watts range is roughly constant no matter what the input 
heater power, provided the temperature of the Ni is kept hot enough 
after triggering. The phenomenon appears to be surface area-depen­

dent, leading to the expectation that it can be 
readily scaled up. 

The upper limits to this reaction may be even 
higher. One day in late 1993 at about 4 a.m., 
while the reactor was being monitored by the 
computer data collection system, a nickel rod 

'® undergoing an excess heat production test sud­
denly elevated in temperature hundreds of de­
grees and destroyed the attached temperature 
probes. The nickel sublimed partially—evapo­
rated!—and blackened the white ceramic hold­
er. [Note: The melting point of Ni is 1453°C] 
This apparent "run-on" reaction lasted six-
hours, the last few hours of which were spent 
by Piantelli and others trying to quench the re­

action—even after the heater was (presumably) shut off. 

Cold fusion breakthrough? 
T i c work has the initial appearance of a great breakthrough in 

"cold fusion." If it turns out to be truly a reproducible experiment 
that can be duplicated by others, it has major implications. These 
are some of them: 

* Easy-to-produce large magnitude excess heat from nickel surfaces 
in contact with gas, hydrogen or deuterium. Inexpensive 
materials, works with hydrogen or deuterium gas and non-
precious metals. Easy scale-up. 

* Uses a completely dry, non-electrolysis process. 

* Is completely reproducible and apparently never fails to start up. 

* Triggering of excess power production is nearly instantaneous. 

* Works at temperatures of hundreds of degrees C, leading to 
possibly excellent thermodynamic efficiency in technological 
applications. No known upper limit to temperature, other than the 
melting point of the metal. 

* The reaction continues for months, with no apparent decrease in 
the reaction intensity during months of operation. The reaction 
has reportedly never stopped by itself. 

* It seems nearly certain that the reaction will self-sustain (i.e 
require no input heater electrical power), if the system were 
engineered to maintain adequate temperature in the nickel sample 
through self-heating. 

The present experiments are scientific calorimetry trials that do 
not attempt to self-sustain. The six-hour temperature excursion re-

C O L D F U S I O N 4 5 



Tike ideal cold fiuLsioim demonstration 
BY BILL COLLIS 

More than five years have gone by since the dramatic an­
nouncement by Fleischmann and Pons that unexpected 
heat can be generated in palladium charged with heavy 

hydrogen (deuterium) by electrolysis. Since then, many groups 
have confirmed excess heat, that is to say, more heat is produced 
than can be explained by the energy input after taking account of 
any possible chemical reactions. But there have been few public 
demonstrations of cold fusion devices, and these few have not 
clearly validated the technology. As a result, many of the world's 
scientists remain politely skeptical of "cold fusion." 

So what demonstration would be ideal? That, of course, de­
pends on with whom you talk. The public wants cheap, safe, ver­
satile, and reliable energy. Let us see what these factors imply. 
We cannot afford to use expensive noble metals like palladium in 
energy devices. We should prefer a fuel which is nearly free (like 
tap water) rather than rare hydrogen isotopes. (Actually heavy 
water costs about one-thousandth of the cost of other fuels on an 
energy basis.) It goes without saying that any radioactivity must 
be negligible and the unit must use non-poisonous materials. Hot 
caustic electrolytes should be avoided in any household device, 
as should any system containing liquids operating near boiling 
point or under pressure. 

Our cold fusion reactor must be reliable, capable of being 
turned on or off at will, and must be reproducible and pre­
dictable. Unexpected overheating should automatically reduce 
power output, and there should be no sudden increase of pres­
sure. The system must be intrinsically safe. 

A versatile energy producing system should be capable of sim­
ple scale up to industrial dimensions. While it should produce 
low temperature energy for heating purposes, it should be capa­
ble of high temperature operation for producing useful work, 
such as turning an electric generator. For example, operation at 
say 700°C should be adequate to drive a turbine using ah as the 
working fluid. 

The skeptical scientist will be aware of all the potential pitfalls 
of calorimetry before proposing his ideal demonstration. We will 
be told that in many experiments the excess heat has been small 
and sporadic, that proper account was not taken of heat produc­
tion when hydrogen is absorbed by metals, or recombined with 
oxygen in the air. To avoid any discussion as to whether or not 
any heat produced is truly in excess or not, let us impose as a 
condition for our demonstration that there should be no energy 
input at all. Thus, all and any heat produced must be "in excess." 

We are fortunate that this is a demonstration, not a scientific 
experiment. We do not need to measure the heat output accurate­
ly because we shall require the power output to be so obvious 
that even non-experts can appreciate it. The complications of 
calorimetry are unnecessary. In fact, excessive instrumentation 
will actually be detrimental to the demonstration. Simple demon­
strations are always the most impressive. 

We shall present our skeptic friend with a simple isolated cold 
fusion device. There should be no external wires, not even for in­
strumentation, so there can be no question that any electrical 
power is being inadvertently supplied. Once turned on, it should 
become and remain hot. 

Now it is quite possible to conceal inside our device some 
chemicals or a battery which slowly release heat. If our device is 
small enough this energy will be limited. Let us suppose that our 
device is the size of a household lamp bulb and too hot to touch. 
We can therefore estimate that it is producing some tens of watts 

of heat, perhaps much more. We might be able to hide a concen­
trated source of energy, say 70 g of lithium metal inside. On 
burning to the oxide this could liberate 3 MJ (mega Joules) of en­
ergy. 

Don't try this at home 
f don't recommend trying this experiment as lithium burns vig­

orously, producing clouds of caustic smoke. Three MJ is a pow­
erful punch when liberated in a short time. But even just 100 

i -. c to elin 
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watts over 24 hours is equivalent to 8.6 MJ. I dare say there are 
other ways of concentrating even more energy than using lithium, 
but even the most powerful chemical reactions are going to liber­
ate energy of this order of magnitude. So if we can sustain this 
kind of heat production for days, we will have eliminated all pos­
sible chemical, electrical, and mechanical causes—even if there 
were a deliberate attempt at fraud. 

So far the demonstration will have shown an extraordinary 
heat production of unexplained origin. By process of elimination 
then it looks like a nuclear reaction. To prove this, we should 
look for nuclear ash, the products of a nuclear reaction. Alpha, 
beta, gamma rays, neutrons, tritium, and X-rays are not very suit­
able ash for our purposes. Penetrating radiations corresponding to 
measurable heat output would probably kill the experimenters 
nearby! Although these nuclear signatures have been detected in 
small quantities, they are clearly not part of any significant heat 
producing reaction. 

We want a safe demonstration, and we know that cold fusion 
does not produce radiation as its main product. For the sake of ar­
gument, let us assume that non-poisonous helium is the product. 
There is growing evidence this is, in fact, the case. Ordinary he­
lium, 4He, is present in the ah at a concentration of about 5 ppm. 
Regardless of the precise reaction, we expect to produce about 
0.5 ml of helium for every 100 MJ of nuclear energy. One hun­
dred MJ or so has been claimed as excess heat in electrolysis ex­
periments. Unfortunately, so much deuterium is evolved that the 
expected helium concentration in the evolved gases is consider­
ably less than 1 ppm. 

Obviously, this makes contamination by helium from the air a 
real possibility and makes detection difficult. To avoid this prob­
lem we need a demonstration that uses a limited quantity of fuel 
so that any helium produced is not excessively diluted. If about 
500 ml total hydrogen is used then 100 MJ worth of helium will 
represent 1000 ppm, easily detectable. 

Is this ideal demonstration just a dream, an exercise in wishful 
thinking? That is the $64 trillion dollar question. Wait and see. 
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Bill Collis graduated in biochemistiy from Balliol College, Oxford in 
1976. Since then, he has pursued the career as a freelance consultant in 
information technology, and has lived in Italy for the last 15 years. He 
has followed coldfusion since 1989. 
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have occurred late in 1993 is more than an indication 
reaction can self-sustain. 

c e is reported to be working actively with (unspecified) 
I support to produce a demonstration device(s) as soon as 

.1 has long since applied for patent protection and 
11 release further details on its process—perhaps within 

cths—when it has received proper clearance. The group 
: be aware that powerful demonstration units are re-
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cointvnntcnntg aindL v e r y 
-Professor Giuliano Prepárala of the University of 

Milano. February 14. 1994 

: eliminate any possible doubt about the reality of this 
eon. 
lists at the February 14th presentation seemed pleased 
O they heard. Dr. Francesco Celani, a cold fusion experi-
: trom the Frascati National Laboratory, mentioned a few 
• about how input power was being measured. Others 
these would not affect the basic result. Cold fusion theo-
c c o r Giuliano Preparata of the University of Milano, 
te seminar with praise for the work: "I found the whole 
rj convincing and very beautiful." 
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-. vt in a tranquil atrium at the University of Siena. 

íí jwas convinced for a while it was absolute fraud. Now I've 
I softened. They [Pons and Fleischmann] probably believed 

in what they were doing. But how they represented it was a 
clear violation of how science should be done." 

Dr. Richard D. Petrasso, MIT hot fusion scientist, New York 
Times, Sunday, March 17, 1991, p. 1. 

Petrasso said he thought there was a "one in a trillion" 
chance that the claims of cold fusion are correct. 

Dr. Petrasso quoted in Boston Globe, April 17, 1992, article 
by David Chandler. 

"If you buy the excess heat measurements then you have to 
invent some kind of nuclear process to explain them, I just 
haven't bought into the heat claims yet. I think there is a subtle 
mistake . . . if if s a mistake, it's a very interesting mistake." 

Petrasso quoted In Popular Science, August 1993. article by 
Jerry Bishop. 

* * * 
"Inept scientists whose reputations would be tarnished, 

greedy administrators who had involved their institutions, 
gullible politicians who had squandered the taxpayers' dollars, 
lazy journalists who had accepted every press release at face 
value— all now had an interest in making it appear that the is­
sue had not been settled. Their easy corruption was one of the 
most chilling aspects of this sad comedy. 

"To be sure, there are true believers among cold-fusion 
acolytes, just as there are sincere scientists who believe in psy­
chokinesis, flying saucers, creationism, and the Chicago Cubs. 
The lesson from "Too Hot to Handle" by Frank Close is that a 
Ph.D. in science is not an inoculation against foolishness—or 
mendacity." 

Dr. Robert Park, Professor of physics, University of Mary­
land, and Director of the Washington office of The American 
Physical Society, quoted in The Washington Post, May 15, 
1991. 

"Cold fusion, the all-but-utterly discredited notion that once 
promised to create cheap nuclear power in a jar of water, made 
a tentative bid for credibility yesterday as two groups of re­
searchers separately announced new explanations for the con­
troversial phenomenon." 

Reporter Curt Suplee, The Washington Post, April 26, 1991. 

"What they [Pons and Fleischmann] had was nothing. Yet 
they started an avalanche that swept up scientists all over the 
world, mesmerized gullible backers from the Utah state legisla­
ture to the Electric Power Research Institute, and wasted tens 
of millions of dollars of seemingly not-so-scarce research 
funds. Even now the rubble has not completely ceased to jit­
ter." 

Nicholas Wade, science editor of The New York Times, in 
Nature, August 5, 1993, in a review of Gary Taubes' "Bad 
Science". 

* * * 
"Do we regard this [cold fusion] fiasco with detached resigna­

tion, or express more strongly our dissatisfaction with the de­
ceptions, exaggerations, and ethically disoriented presenta­
tions that stimulate vast diversion of international resources? If 
science does not ensure that its house is in order, who will?" 

Dr. Frank Close, Theoretical Physics, Rutherford Appleton 
Laboratory, Chilton, UK, in American Scientist, January-Febru­
ary 1993. 
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Maybe you should subscribe? The publisher's view: 
1. $100 a year is ridiculous! 

Sure it is.. .if you have no vested interest in being up to date on what looks like the biggest technology 
breakthrough of the century. Ask me how come it's so expensive. Glad you asked. You see, as a magazine 
publisher i know that half of the revenues have to come from circulation and half from ad sales. But here 
we are in a field that is so new that there are very few potential advertisers. So this means that circulation 
has to pay the difference. What would have been a S50 a year magazine therefore has to cost $100. 

Once the field gets going and there are entrepreneurs providing products, the increased ad revenues will 
permit the subscription and cover prices to come down. 

In such a fast-growing field information has great value. It only takes one idea that helps researchers to 
save time or increase yield to make a subscription a bargain. 
2. The potential readership. 

Researchers have to keep up with developments. Entrepreneurs will have a field day with a completely 
new technology. School libraries will be doing serious damage to the students if they don't make this 
information available. The financial community can't afford to get left behind in what promises to be the 
biggest new industry in history.. .one that's starting from scratch. 

ÎBM got where it is by starting early. Ditto Apple Computer. 
3. Everything will change. 

With almost unlimited, virtually free, non-polluting power we're going to see humongous changes. No 
more smog. Less acid-rain. No more oil spills, tankers, Arabian Gulf potentates, threats from Iran, Iraq, 
and Libya. No more corner gas stations, strip coal mining, propane deliveries, gas pipelines, power compa­
nies, powerline magnetic fields, hydropower dams, nuclear power, and associated radioactive waste prob­
lems. Ultra-low-cost power means ultra-low-cost transportation. Think what that's going to do to manufac­
turing and the workplace. To education. A round-trip to Africa for $100? Why not? 

But for now your $100 will buy a year of "Cold Fusion." A bargain. ...Wayne 
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Russia's Beloved Classical Label 
M E AOA N FIPronounced si.1 
Don Cossacks Fine Fellows—Alexandrov Song and 
Dance Ensemble of The Soviet Army Soviet com­
posed songs, operatic choruses, cantatas, world classics, 
and folk music. "Don Cossacks, Fine Fellows" is an exam­
ple of the type of popular Russian song that only a group as 
unique, creative, and steeped In tradition as the Alexandrov 
Song and Dance Ensemble can perform MEL00137 $9.99 

N. Myaskovsky Symphony No, 77State Symphony 
Orchestra Symphony No. 17 ¡s a self-absorbed work of 
contemporary and conflicting emotions. The 3rd movement 
¡s a cheerful dance, melodious and insinuating, a release 
from the serenity and contemplation oí the lyrical passion 
of the first and second movements. MEL00472 $9.99 

L. Van Beethoven Serenade in D Major, Op. 8 
Kagan/Bashmet/Gutman The Serenade in D Major Op. 
8 was written at the height of Beethoven's powers. Kagar 
has been the laureate of several international competitions, 
Bashmet became a prominent worldclass musician in the 
70s, and Gutman won her first gold medal at an interna­
tional competition. All three possess vast repertoires and 
tour incessantly and successfully all over the world. MEL00501 
$9.99 

Vivant Chamber Choir 300 Years of Russian Choral 
Music The Batakirev Prayer offers the listener a profound 
and sacred glimpse of periods of Russian history from a dif­

ferent perspeclive. Gradually the mainstream of choral music 
shifted from the church into the concert stage: with Tchaikovsky 
and Rimsky-Korsakov producing magnificent WOKS. The 
Vivat Chamber Choir plays a significant part of this ongo­
ing process MEL00281 $9.99 

S. Prokofiev Symphony Concerto for Cello and 
Orchestra in E minor, Op. 125 Leningrad Philhar­
monic Symphony Orchestra Although Rostroprovich 
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and It's his celio work that will amaze you on this movement 
from Saint-Saens' Concerto for Cello and Orchestra. MEL00549 
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tal masters. Through his unique gift he became one of the 
outstanding musicians in the world. Oistrakh's brilliant inter­
pretation is featured with the USSR Symphony Orchestra 
conducted by Kirill Kondrashin. MEL00239 $9.99 

Ch, Beriot Yuri Bas/ï/nef Bashmet/Moscow Phil-
harmony Orchestra World-renowned violist Yuri Bash-
met takes the listener on a fantastic musical journey through 
the works of some of the greatest composers ever. Bash-
met lives up to his billing as the premier interpreter of the 
vioa MEL00540$9.99 

W7A. Mozart Trio for Piano, Violin, and Cello in G 
Wa/o/'Gilels/Kogan/RostropoviGh The famed trio of 
pianist Emil Gilels, violinist Leonid Kogan, and cellist Mstislav 
Rostropovich made numerous and successful concert appear­
ances. It simply has to be heard to be believed. MEL00547 
$9.99 

0. Shostakovich Quartet No. 6 for Two Violins, Vio­
la and Cello in G major Taneyev Quartet This disc 
features three quartets—Nos. 6, 7, and 8—performed by 
the Taneyev Quartet, a group that's been performing con­
sistently and successfully almost 45 years. The moods and 
¡mages are lyrical, delicate, and associated with the sound 
oi transparency and lightness. The Tanayev Quartet brings 
a sublime nuance to the work that could possibly only be 
imagined by Shostakovich himself. MELQ0309 $9.99 
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12-lssues 

Amount enclosed 
• $98 USA 

• $107.86 Canada (incl. GST) 

• $122 All other ountries 

Gift Subscription From: 
• Enter my subscription too 

Total enclosed$ 

Address_ 
City 
State 
Country_ 

Name 
Address_ 
City 
State 
Country^ 

_Z¡P_ 

_Zip^ 

• Check enclosed payable to "Cold Fusion" 

Card# 
Please charge my H Visa 3 Mastercard TJAMEX 

Exp 

C O L D F U S I O N " 

Phone or fax orders: 1-800-234-8458 Fax 1-603-924-8613 CFBGP 



ACold Fusion Primer 
Cold fusion, 1994: What's it all about? 
Y E U G E N E F. M A L L O V E A N D JED R O T H W E L L 

What happened to cold fusion, the 
"miracle or mistake," announced 
at the University of Utah by Drs. 

Martin Fleischmann and Stanley Pons in 
March 1989? It would not be surprising if 
you thought that cold fusion were "dead," 
because, unfortunately, the scientific estab­
lishment, the hot fusion community, and 
many in the news media have ignored or 
maligned cold fusion research. 

But cold fusion is far from dead. It is 
alive not only in dozens of laboratories in 
".he United States, but in numerous foreign 
research centers, particularly in Japan. 

Here are the basic facts about cold fusion 
as they stand in early 1994. For continuing 
conthly coverage of this rapidly expanding 
field, consider subscribing to this magazine, 
•vhich every month will provide informa­
tion unobtainable elsewhere, plus sum­
maries of what is being reported worldwide 
:n technical journals. 

Hot fusion versus cold fusion 
Hot fusion is the kind of nuclear reaction 

:hat powers the Sun and the stars. At tem­
peratures of millions of degrees, the nuclei 

: hydrogen atoms can overcome their nat­
ural tendency to repel one another and join 
: fuse to form helium nuclei. This releases 

cormous energy, according to Einstein's 
famous E=mc! formula—the mass being 
Kt in the reaction being converted to ener-

:.. Fusion is the opposite of fission, which 
• the release of energy by splitting heavy 
canium or plutonium nuclei. 

Scientists the world over have spent more 
:an four decades and billions of dollars (an 
cimated $15 billion in the U.S. alone) to 
cestigate the possibility of mimicking 
¡th devices here on Earth the fusion reac-
ms of the stars. These are complex and 

cge machines that rely on high magnetic 
elds or powerful lasers to compress and 

I eat fusion fuel—typically the isotopes of 
drogen, deuterium and tritium. 
The controlled hot fusion program has 

•ade enormous strides, but all agree that 
c earliest possible time when practical hot 
usion devices may be available is about 
cee decades away. Hot fusion is a very 
ugh engineering problem. Many engi-

crs—even those favorable to hot fusion— 
iggest that the "tokamak" reactor approach 

"•ring followed by the U.S. Department of 
E crgy will never result in commercially vi-
. \e technology. 

The U.S. hot fusioneers and their interna­
tional collaborators now want to build a big, 
complex test reactor called ITER (Interna­
tional Thermonuclear Experimental Reac­
tor), which might begin to operate in 2005. 
A commercial hot fusion power plant would 
not be on-line until at least 2040. The annu­
al budget for hot fusion research in the U.S. 
regularly exceeds S500 million, and they 
now seek increased funding for ITER. 

Mind you. the hot fusion program has 
never produced a single watt of power be­
yond the electric power that was put into 
each experiment. Occasionally, such as in 
December 1993 at the Princeton Plasma 
Physics Laboratory, "breakthroughs" in hot 
fusion are announced in which the power of 
hot fusion reactions reaches a record level, 
but the level has always been below the 
electric power put in. 

You can't pinch it, but it's real 
"Cold fusion" is a real but still incom­

pletely explained energy-producing phe­
nomenon, that occurs when ordinary hydro­
gen and the special form of hydrogen called 
deuterium are brought together with metals, 
such as palladium, titanium, and nickel. 
Usually, some triggering mechanism, such 
as electricity or acoustic energy, is required 
to provoke the "cold fusion" effects. Both 
ordinary hydrogen and deuterium are abun­
dant in ordinary water—whether fresh wa­
ter, ocean water, ice. or snow—so the 
process will likely end many of the world's 
energy concerns, if it can be developed 
commercially. Now, this seems all but cer­
tain. (The deuterium form of hydrogen is 
present naturally as one out of every 7,000 
hydrogen atoms and is easy to separate.) 

Cold fusion releases enormous quantities 
of energy in the form of heat, not radiation, 
as in hot fusion. This heat energy is hun­
dreds to thousands of times what ordinary 
chemical reactions could possibly yield. If 
"cold fusion" is a heretofore unknown form 
of benign nuclear reaction—as most re­
searchers in the cold fusion field believe— 
there is more potential cold fusion energy in 
a cubic mile of sea water than in all of the 
oil reserves on earth. Whatever the explana­
tion—nuclear reactions, exotic "super-
chemistry" perhaps requiring some modifi­
cations to quantum mechanics—or some­
thing even more bizarre (such as tapping of 
the zero-point energy of space at the atomic 
level), cold fusion seems destined to be­

come a dominant source of energy. 
Cold fusion, in contrast to hot fusion, oc­

curs in relatively simple apparatus, albeit 
not yet without some difficulties. Cold fu­
sion reactions are not at all like convention­
al hot fusion reactions. If they were, cold 
fusion experimenters would have been 
killed by massive flows of radiation—neu­
trons and gamma rays. The continuing won­
der of cold fusion is that it is apparently a 
very clean reaction that gives very little of 
the radiation common to fission and fusion 
reactions. In cold fusion experiments, low-
level neutrons, tritium, helium-4, and iso­
tope shifts of metal elements have been 
seen. 

Cold fusion researchers have attempted 
to find theoretical models to explain the ob­
served cold fusion effects—the large ther­
mal energy releases, the low-level nuclear 
phenomena, and the absence of massive, 
harmful radiation, and other conventional 
nuclear effects. There is yet no single, gen­
erally accepted theory that explains all these 
phenomena. There is no doubt, however, 
that the phenomena exist and will eventual­
ly be explained—most likely in the next 
few years. 

The cold fusion evidence 
The most important evidence for cold fu­

sion is the excess heat energy that comes 
from special electrochemical cells—much 
more heat coming out than electrical energy 
being fed in. Competent and careful re­
searchers have now confirmed that under the 
proper conditions it is possible to obtain ex­
cess power output beyond input power any­
where from 10fc beyond input to many 
thousands of times the input power! In fact, 
in experiments reported at the Fourth Inter­
national Conference on Cold Fusion (De­
cember 1993). one researcher. Dr. T. 
Mizuno of Hokkaido University, reported an 
output/input power ratio of 70.000! Some­
times this power comes out in bursts, but it 
has also appeared continuously in some ex­
periments for hundreds of hours, and in 
some cases even for many months. When 
this power is added up to give kilowatt-
hours, the inescapable conclusion is that 
much more energy is being released than 
any possible chemical reaction (as we ordi­
narily understand such reactions) could 
yield. 

And there is more. Neutrons, tritium, en­
ergetic charged particles, and other ionizing 
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(L. to R.): Prof. Stanley Pons, graduate student Marvin Hawkins. 
and Prof. Martin Fleischmann in University of Utah laboratory in 1989. 

radiations have been detected in a variety of 
cold fusion experiments. In the past few-
years, there has also emerged a startling 
body of experimental evidence that elements 
have been transmuted in cold fusion experi­
ments. Several laboratories have found heli­
um-4, for example, and low levels of ra­
dioactive metal atoms. Isotopes of silver and 
rhodium have appeared in palladium elec­
trodes from cold fusion cells where no such 
atoms existed before the experiments began. 
Moreover, many of these experiments differ 
significantly from one another in their ap­
proach and conditions. 

So, there is no chance that the various lab­
oratories are all making the same systematic 
errors in all these experiments. These nu­
clear effects are clearly the hallmark of nu­
clear processes of heretofore unknown char­
acter. By itself, this nuclear evidence points 
to an entirely new realm of phenomena of 
staggering scientific importance. The excess 
energy in some of these experiments is vir­
tual proof that something very extraordinary 
and of enormous potential technological sig­
nificance has been discovered. 

In the early days of cold fusion research, 
when scientists were struggling and learning 
how to replicate the effect, there were many 
poorly done experiments, and many mis­
takes. In the weeks following the 1989 
announcement by Drs. Martin Fleischmann 
and Stanley Pons at the University of Utah, 
large numbers of scientists tried to replicate 
the phenomenon, and failed—or thought 
they had failed. They actually might have 
obtained positive results, but for various rea­
sons falsely interpreted and improperly re­
ported their data. 

The experiment is considerably more 
complicated and difficult to perform than 
originally reported in some scientific and 
popular news journals. Many scientists be­
came disillusioned with the field after the 

initial "boom and bust." but a smaller num­
ber of determined scientists dug in and con­
tinued to work on the problem. Some of 
them continued, day in and day out, and fi­
nally achieved success. Soon after the dis­
covery was announced, in the National Uni­
versity system of Japan, a low-key, long-
term program was established, involving 
over 100 scientists in 40 institutions. The 
program was coordinated by Dr. Hideo 
Ikegami of the National Institute of Fusion 
Science in Nagoya. 

Another long-term, well-financed pro­
gram was sponsored by the U.S. Electric 
Power Research Institute (described below). 
These programs have gradually yielded a 
solid body of carefully replicated experi­
mental evidence. Many of the experiments 
performed during the last five years pro­
duced so much heat, and used such accurate 
and sensitive instruments, that the results 
from them are certain. It is revealing that the 
only people saying that these experiments 
must all be in error either have never done 
cold fusion experiments themselves or have 
left the field of cold fusion experimentation, 
following their early and hastily-drawn con­
clusion that "cold fusion" was impossible. 

Major research organizations 
Several hundred laboratories around the 

world have obtained positive cold fusion re­
sults. A partial list, which appeared in "Fire 
from Ice: Searching for the Truth Behind the 
Cold Fusion Furor." in 1991 is already out­
dated. In the spring of 1991, a conference in 
the former Soviet Union revealed many 
more positive results; at the Second Annual 
Conference on Cold Fusion held in Como, 
Italy, in July 1991. much more positive evi­
dence for cold fusion emerged. At the Third 
International Conference on Cold Fusion in 
October 1992. the evidence became over­
whelming. At the Fourth International Con-

Excess heal: Counl the ways 

Many other methods of obtaining ex­
cess energy have been added to the ros­
ter since Pons' and Fleischmann's 
breakthrough five years ago. This is the 
current (and growing) list of apparent 
"cold fusion" processes giving excess 
energy: 
1. The original Pons-Fleischmann 

process 
Heavy water solution with a current-
carrying electrolyte such as lithium 
deuteroxide (LiOD). Current is 
passed between a palladium or palla­
dium-alloy cathode and a platinum 
anode. 

2. Molten salt process 
High-temperature molten electroly­
sis process typically involving a 
lithium chloride (LiCl) and potassi­
um chloride (KC1) molten solution 
saturated with lithium deuteride 
(LiD). Electrodes are of palladium 
and aluminum. 

3. The Randell Mills process 
Ordinary water solution with (typical­
ly) potassium carbonate (K2CO3) 
electrolyte. Electrodes: nickel cathode 
and platinum or even nickel anode. 

4. Deuterium gas discharge process 
Low voltage electrical discharge on­
to various metals through a deuteri­
um gas atmosphere— ordinary hy­
drogen gas too! 

5. Ultrasonic activation 
Using ultrasonic frequencies, 
acoustic energy bombards palladium 
metal submerged in heavy water, 
producing excess energy and heli­
um-4. 

6. Ceramic proton conductors 
Certain ceramic materials related to 
high-temperature superconductors 
(such as strontium-cerium-oxide and 
aluminum-lanthanum-oxide), when 
very low current is passed through 
them in a deuterium gas atmosphere, 
give significant excess energy. 

7. Magnetic field and radio frequency 
stimulation 
Magnetic fields and radio-frequency 
stimulation have now been proved to 
enhance the excess energy from oth­
er cold fusion processes, e.g. electro­
chemical cold fusion cells. 

<§. Turbulent activation 
An aluminum cylinder with a geo­
metric hole pattern on its periphery 
rotates with close tolerances within a 
steel casing. Ordinary water is 
pumped through the interface and 
flashes to steam. The Hydrosonic 
Pump (of Hydro Dynamics, Inc., 
Cartersville, Georgia) has now 
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Terence on Cold Fusion (Maui, December 
. 393), the field blossomed in many new di­
rections: new methods of generating excess 
: ever, and new observations—especially 
:ne apparent transmutation of heavy ele­
ments at low-energy. Research facilities in 

! the U.S. and elsewhere in the world report­
ing important cold fusion results include: 

• Electric Power Research Institute 
(EPRiySRI International 

I Los Alamos National Laboratory 

• Oak Ridge National Laboratory 

• Naval Weapons Center at China 
Lake 

• Naval Research Laboratory 

• Naval Ocean Systems Center 

• Texas A&M University 

• ENECO, Salt Lake City 

• Hokkaido National University 

I Osaka National University 

• National Institute for Fusion 
Science, Nagoya 

i
l Tokyo Institute of Technology 
• Bhabha Atomic Research Centre, 

Bombay, India 
• Technova Corporation 

• IMRA Corporation 

• NTT (Nippon Telephone and Telegraph 
company) 

• And many other private research 
laboratories in the U.S. and abroad. 

Major financial support for cold fusion re­
search comes from these sources: 

The Ministry of Education. Government 
of Japan. Research is coordinated through 
Japan's National Institute for Fusion Sci­
ence, in Nagoya, and conducted in National 
University Laboratories. The Ministry of 
Education annually spends $15 to $20 mil­
lion on cold fusion. In the Autumn of 1991, 
:he Ministry of International Trade and In­
dustry organized a research consortium of 
10 major Japanese corporations to advance 
research in cold fusion. Prior to this, only 
:he Ministry of Education was involved in 
this research. This consortium is called "The 
New Hydrogen Energy Panel" (NHEP). In 
the spring of 1992, as the activities of the 
Panel became widely known, Japanese 
newspapers reported that five other major 
Japanese corporations asked to be included. 

In mid-1992, MITI announced a four-
rear, three billion yen ($24 million) program 
to advance cold fusion research. This money 

I was to be spent on special expenses within 
the national laboratories, such as travel and 
extra equipment purchases beyond the usual 
discretionary levels. That sum did not in­
clude the money, salaries and overhead, 
Which come out of separate budgets, and it 
did not count any research in the private sec­
tor, which we know to be substantial. In 
Tact, the corporate members were expected 

Ito contribute at least $4 million more to the 
[fund, for a total of $28 million. Both MITI 

and NHEP members emphasized that this 
fund is flexible, and could be expanded. The 
estimated present annual expenditure in 
Japan on cold fusion probably approaches 
$100 million. 

The Electric Power Research Institute 
(EPRI), Palo Alto, CA., (the $500 
million/year research ami of the U.S. elec­
tric utility industry) had spent as of the end 
of 1991 $6 million on cold fusion, and had 
budgeted as of January. 1992 $12 million. 

Is it really possible that a 
revolutionary energy 
technology has been 
inappropriately cast aside 
in the U.S.? 

The EPRI program continues to spend sever­
al million dollars per year. EPRI's sponsor­
ship of the Fourth International Conference 
on Cold Fusion (December 1993) means that 
this powerful research organization is in the 
field to stay. 

The public announcement in December 
1993 that ENECO. a Salt Lake City-based 
corporation, had acquired worldwide licens­
ing rights to the University of Utah's cold 
fusion patents is further indication of the in­
creasing corporate interest in cold fusion 
R&D. 

Recent Significant Developments 
Here are some of the most extraordinary 

news happenings in cold fusion in recent 
years : 
• The continuing research of Drs. Fleis­

chmann and Pons is impressive. They are 
now working at a laboratory near Nice, 
France (in Sophia Antipolis) funded by 
Technova Corporation, an affiliate of 
Toyota which is headquartered in Tokyo. 
At the Como, Italy, cold fusion confer­
ence in July 1991, the cold fusion pio­
neers revealed that with 10 of 11 silver-
palladium alloy electrodes they were able 
to bring their electrochemical solution to 
boiling. In fact, after a gestation period to 
reach boiling, they were able to boil away 
the entire liquid electrolyte in less than an 
hour in each positive case. In the May 3. 
1993 issue of Physics Letters A. Drs. Pons 
and Fleischmann document the calorime­
try with which they are able to verify the 
production of power at a level of 3.7 kilo­
watts per cubic centimeter in tiny pieces 
of palladium. They can now repetitively 
boil away the liquid contents of their 
cells. This is approximately the same 
power density of an operating nuclear fis­
sion breeder reactor. 

• The Japanese government announced in 
1992 that Fleischmann and Pons are se­

nior scientific advisors for the five-year, 
multi-million dollar MITI cold fusion re­
search program. They continue their work 
at the Japanese facility, IMRA, near Nice. 

1 Dr. Michael McKubre's group at SRI In­
ternational has produced 
definitive proof of excess heat and energy 
production far beyond chemical explana­
tion (200 megajoules/mole). In his Elec­
tric Power Research Institute-funded 
work, McKubre achieved reproducible 

excess power with four different 
palladium electrodes. His group 
now understands the conditions nec­
essary to produce excess heat at 
will. Dr. McKubre stated categori­
cally that the excess energy pro­
duced in his group's work cannot be 
explained by chemistry. Dr. McK­
ubre's work was interrupted by a 
tragic, unexplained explosion on 
January 2, 1992. Dr. Andrew Riley, 
an electrochemist, died in the blast. 
Dr. McKubre and Dr. Stuart Smed­
ley were also hurt. In 1993, the SRI 

work resumed, and will become more ag­
gressive in its effort to identify the physi­
cal nature of the "cold fusion" process. 

I The work of Dr. Robert T. Bush and 
Robert Eagleton and their colleagues at 
California Polytechnic Institute achieved 
one of the highest recorded levels of pow­
er density production for cold fusion— 
similar to that of Drs. Fleischmann and 
Pons. It occurred in a thin film of palladi­
um that was deposited on a silver elec­
trode: almost three kilowatts per cubic 
centimeter came out. This is 30 times the 
power density of the fuel rods in a typical 
contemporary fission nuclear reactor. The 
cell produced several watts of excess 
power for almost two months. 

I On January 27. 1992 at the ISEM IEEE 
meeting in Nagoya, Japan, Dr. Akito 
Takahashi of the Department Of Nuclear 
Engineering, Osaka National University, 
reported spectacular results. Takahashi's 
device is a 1 mm thick x 35 mm x 35 mm 
palladium plate. Over a one month period, 
the device put out, on average, 70 watts of 
excess heat. About three times more heat 
energy came out of the device than the 
amount of electrical energy put into it. 
The total excess came to more than 200 
megajoules of heat, or approximately 
15.000 eV per atom. This is thousands of 
times more heat than any chemical reac­
tion could possibly produce. 

I Dr. Edmund Storms of Los Alamos Na­
tional Laboratory announced on August 
15, 1992 that he had successfully replicat­
ed the Takahashi cold fusion experiment. 
His experiments were conducted using a 
palladium cathode. Dr. Storms' success 
was published in Fusion Technology. 
Several other groups are known to have 
replicated the Takahashi experiment with 
varying degrees of success, including the 
group of Dr. Francesco Celani in Italy. 
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• The Subcommittee on Energy of the 
House Space, Science, and Technology 
Committee met on May 5, 1993 to discuss 
the status and funding of fusion energy. 
The hot fusion program was the focus of 
about two-thirds of the four-hour meeting, 
with the hot fusion ranks again coming to 
ask for further hundreds of millions to 
continue their work. After that, the 
heretofore outcasts—cold fusion and 
aneutronic hot fusion—was the subject. 
So for the first time since the 
House Science, Space, and Tech­
nology hearing of April 1989, 
cold fusion received an abbreviat­
ed but an open airing before an 
important congressional commit­
tee. After the very positive recep­
tion at this meeting, it appears 
likely that eventual Congressional 
exploration of cold fusion re­
search will occur. The "ice has 
been broken." 

• Dr. Randell Mills of Hydrocatalysis Pow­
er Corporation, of Lancaster, PA, whose 
heat-producing experiments with ordinary 
water-nickel-potassium carbonate cells 
are well regarded in the cold fusion field 
(but still questioned by some), made a 
presentation at the May 5, 1993 Congres­
sional hearing. Mills's opening remarks 
concisely summarized what the Lancaster, 
PA effort is all about: 

"Hydrocatalysis Power Corporation (HPC) 
has an extensive theoretical and experi­
mental research program of producing en­
ergy from light-water electrolytic cells. 
HPC and Thermacore, Inc., Lancaster, PA 
are cooperating in developing a commer­
cial product. (Thermacore is a well-re­
spected defense contractor and its exper­
tise is in the field of heat transfer.) 
Presently, all of the demonstration cells of 
HPC and Thermacore produce excess 
power immediately and continuously. 
Cells producing 50 watts of excess power 
and greater have been in operation for 
more than one year. Some cells can pro­
duce 10 times more heat power than the 
total electrical power input to the cell. 

"A steam-producing prototype cell has been 
successfully tested . . . The [original] ex­
periment has been scaled up by a factor of 
one thousand, and the scaled-up heat cell 
results have been independently con­
firmed by Thermacore, Inc. Patents cover­
ing the compositions of matter, structures, 
and methods of the HydroCatalysis 
process have been filed by HPC world­
wide with a priority date of April 21, 
1989. HPC and Thermacore are presently 
fabricating a steam-producing demonstra­
tion cell." 

Dr. Mills and his colleagues believe that the 
energy source in their ordinary water ex­
periments is technologically extremely 
potent, but they have adopted a very radi­
cal theory to explain the excess heat. 
These ordinary water experiments were 
first reported in May 1991, and have since 

6een widely reproduced—in Japan, India, 
and in the U.S. Dr. Mills says that the 
source of excess energy is released in a 
catalytic process whereby the electron of 
the hydrogen atom is induced to undergo 
a transition to a lower electronic energy 
level than the "ground state," as defined 
by the usual quantum-mechanical model 
of the atom. Thus, stored energy in the 
atom is catalytically released. Mills views 
many of the nuclear effects in "cold fu-

'Notliing is too wonderful 
to be true. ' 

-Michael Faraday 

sion" to be real effects, which he thinks 
can be explained by his theory. 

Balanced scientific evaluations 
and reference material 

Several excellent scientific reviews of the 
cold fusion field are highly recommended. 
Those who want to learn more about the re­
markable progress in this field should exam­
ine: 

Dr. Edmund Storms (Los Alamos Nation­
al Laboratory). "Review of Experimental 
Observations About the Cold Fusion Ef­
fect," Fusion Technology. 1991, Vol.20. De­
cember 1991, pp.433-477. 

Dr. M. Srinivasan (Bhabha Atomic Re­
search Centre, Bombay. India), "Nuclear Fu­
sion in an Atomic Lattice: Update on the In­
ternational Status of Cold Fusion Research," 
Current Science. April 25. 1991. 

"A Review of the Investigations of the 
Fleischmann-Pons Phenomena," John O'M. 
Bockris, Guang H. Lin, and Nigel J.C. Pack-
ham. Fusion Technology. Vol.18, August 
1990. pp.11-31. 

BARC Studies in Cold Fusion (April-Sep­
tember 1989), Bhabha Atomic Research 
Centre. BARC - 1500. December 1989. P.K. 
Iyengar and M. Srinivasan: also in Fusion 
Technology Vol.18. August 1990. pp.32-94. 

First Annual Conference on Cold Fusion 
(March 28-31, 1990): Conference Proceed­
ings, by the National Cold Fusion Institute, 
Salt Lake City. 

Anomalous Nuclear Effects in Deuteri­
um/Solid Systems, American Institute of 
Physics Conference Proceedings 228, 1991. 
Steven E. Jones. Francesco Scaramuzzi, and 
David Worledge (editors), Proceedings of an 
International Progress Review on Anom­
alous Nuclear Effects in Deuterium/Solid 
Systems, Brigham Young University, Provo, 
Utah, October 22-24. 1990 (approx. 1000 
pages). 

Investigation of Cold Fusion Phenomena 
in Deuterated Metals (four volumes), by the 
National Cold Fusion Institute (Salt Lake 
City). June 1991. now available from NTIS. 

Tñe Science ofC'o/c/Fi/s/o/i/ Proceedings 
of the II Annual Conference on Cold Fusion, 
June 29-July 4, 1991, Como, Italy, published 
by the Italian Physical Society, Bologna, 
Italy, 1991, edited by T. Bressani, E."Del 
Giudice, and G. Prepárala (528 pages). 

Frontiers of Cold Fusion, Proceedings of m 
the Third International Conference on Cold M 
Fusion (Nagoya, Japan 21-25 October 
1992). edited by Dr. Hideo Ikegami, Nation­
al Institute for Fusion Science, Nagoya 464-

01, Japan. 
"Summary of the Third Interna­

tional Conference on Cold Fusion in 
N a g o y a , " by Professor Peter L. 
Hage l s t e in , M I T (ava i lab le from 
Cold Fusion Research Advocates). 

"The Third International Confer­
ence on Cold Fusion: Scrutiny, In­
vective, and Progress," By Drs. Vic­
tor Rehn and Iqbal Ahmad for the 
U.S. Office of Naval Research, Japan 
(avai lable from Cold Fusion Re­

search Advocates). 

"Anomalous Nuclear Reactions in Con­
densed Matter: A Report on the Third Inter­
national Meeting on Cold Fusion" by Dr. 
Iqbal Ahmad for the U.S. Army Research 
Office (AMC) - Far East (available from 
Cold Fusion Research Advocates). 

The technical journal published by the 
American Nuclear Society, Fusion Technol­
ogy, formerly was exclusively devoted to 
hot fusion. Since September 1989, under the 
editorship of Professor George Miley, this I 
journal has regularly had an extensive sec­
tion devoted to cold fusion. Other journals 
that have continued to carry cold fusion arti­
cles are the Japanese Journal of Applied 
Physics. Physics Letters A, and The Journal 
of Electroanalytical Chemistry, where the I 
first cold fusion paper appeared. 

Besides "Cold Fusion"Magazine, pub­
lished monthly, which is the world 's first 
magazine devoted exclusively to cold fusion 
R & D and inves tment , there are several I 
newsletters, newspapers, and popular maga­
zines now covering cold fusion regularly, or 
from time-to-time, including The Wall Street 
Journal. Business Week, Cold Fusion Times 
newsletter, Fusion Facts newsletter, 21st 
Century Science and Technology. 

Information is also available from "Cold 
Fusion" Magazine Contributing Editor, Jed 
Rothwell, who co-founded Cold Fusion Re- I 
search Advocates: 

Jed Rothwell 
Cold Fusion Research Advocates 
2060 Peachtree Industrial Court— 

Suite 313 
Chamblee, Georgia 30341 
Phone: 404-451-9890; Fax: 404-458-2404 

T h e quest ion of reproducibi l i ty 

Cold fusion effects have not always been 
easy to reproduce, but that does not make 
them any less real. The difficulties with re­
producibility, however, are rapidly disap­
pearing as researchers discover the condi­
tions required to provoke the phenomena, 
such as sufficient deuterium loading of met-1 
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fcrence on Cold Fusion (Maui, December 
993), the field blossomed in many new di­

ctions: new methods of generating excess 
ewer, and new observations—especially 

te apparent transmutation of heavy de­
tents at low-energy. Research facilities in 
c U.S. and elsewhere in the world report-
c important cold fusion results include: 

• Electric Power Research Institute 
(EPRiySRI International 

• Los Alamos National Laboratory 

• Oak Ridge National Laboratory 

• Naval Weapons Center at China 
Lake 

I Naval Research Laboratory 

• Naval Ocean Systems Center 

• Texas A&M University 

I ENECO, Salt Lake City 

I Hokkaido National University 

I Osaka National University 

• National Institute for Fusion 
Science, Nagoya 

• Tokyo Institute of Technology 

I Bhabha Atomic Research Centre, 
Bombay, India 

• Technova Corporation 

• IMRA Corporation 

• NTT (Nippon Telephone and Telegraph 
company) 

• And many other private research 
laboratories in the U.S. and abroad. 

Major financial support for cold fusion re­
search comes from these sources: 

The Ministry of Education, Government 
:' Japan. Research is coordinated through 

lapan's National Institute for Fusion Sci­
ence, in Nagoya, and conducted in National 
t niversity Laboratories. The Ministry of 
Education annually spends $15 to $20 mil-
en on cold fusion. In the Autumn of 1991, 
ce Ministry of International Trade and In­
dustry organized a research consortium of 

J major Japanese corporations to advance 
csearch in cold fusion. Prior to this, only 
:he Ministry of Education was involved in 
r.is research. This consortium is called "The 
New Hydrogen Energy Panel" (NHEP). In 
he spring of 1992, as the activities of the 

Panel became widely known, Japanese 
newspapers reported that five other major 
"apáñese corporations asked to be included. 

In mid-1992, MITI announced a four-
ear, three billion yen ($24 million) program 
a advance cold fusion research. This money 
as to be spent on special expenses within 

"_he national laboratories, such as travel and 
extra equipment purchases beyond the usual 
ccretionary levels. That sum did not in­
clude the money, salaries and overhead, 
•hich come out of separate budgets, and it 

did not count any research in the private sec-
er . which we know to be substantial. In 
cet, the corporate members were expected 
:• contribute at least $4 million more to the 

end, for a total of $28 million. Both MITI 

and NHEP members emphasized that this 
fund is flexible, and could be expanded. The 
estimated present annual expenditure in 
Japan on cold fusion probably approaches 
$100 million. 

The Electric Power Research Institute 
(EPRI), Palo Alto, CA.. (the S500 
million/year research arm of the U.S. elec­
tric utility industry) had spent as of the end 
of 1991 $6 million on cold fusion, and had 
budgeted as of January, 1992 $12 million. 

Is it really possible that a 
revolutionary energy 
technology has been 
inappropriately cast aside 
in the U.S.? 

The EPRI program continues to spend sever­
al million dollars per year. EPRI's sponsor­
ship of the Fourth International Conference 
on Cold Fusion (December 1993) means that 
this powerful research organization is in the 
field to stay. 

The public announcement in December 
1993 that ENECO. a Salt Lake City-based 
corporation, had acquired worldwide licens­
ing rights to the University of Utah's cold 
fusion patents is further indication of the in­
creasing corporate interest in cold fusion 
R&D. 

Recent Significant Developments 
Here are some of the most extraordinary 

news happenings in cold fusion in recent 
years: 
• The continuing research of Drs. Fleis­

chmann and Pons is impressive. They are 
now working at a laboratory near Nice. 
France (in Sophia Antipolis) funded by 
Technova Corporation, an affiliate of 
Toyota which is headquartered in Tokyo. 
At the Como, Italy, cold fusion confer­
ence in July 1991, the cold fusion pio­
neers revealed that with 10 of 11 silver-
palladium alloy electrodes they were able 
to bring their electrochemical solution to 
boiling. In fact, after a gestation period to 
reach boiling, they were able to boil away 
the entire liquid electrolyte in less than an 
hour in each positive case. In the May 3, 
1993 issue oí Physics Letters A. Drs. Pons 
and Fleischmann document the calorime­
try with which they are able to verify the 
production of power at a level of 3.7 kilo­
watts per cubic centimeter in tiny pieces 
of palladium. They can now repetitively 
boil away the liquid contents of their 
cells. This is approximately the same 
power density of an operating nuclear fis­
sion breeder reactor. 

• The Japanese government announced in 
1992 that Fleischmann and Pons are se­

nior scientific advisors for the five-year, 
multi-million dollar MITI cold fusion re­
search program. They continue their work 
at the Japanese facility, IMRA, near Nice. 

I Dr. Michael McKubre's group at SRI In­
ternational has produced 
definitive proof of excess heat and energy 
production far beyond chemical explana­
tion (200 megajoules/mole). In his Elec­
tric Power Research Institute-funded 
work. McKubre achieved reproducible 

excess power with four different 
palladium electrodes. His group 
now understands the conditions nec­
essary to produce excess heat at 
will. Dr. McKubre stated categori­
cally that the excess energy pro­
duced in his group's work cannot be 
explained by chemistry. Dr. McK-
ubre's work was interrupted by a 
tragic, unexplained explosion on 
January 2, 1992. Dr. Andrew Riley, 
an electrochemist. died in the blast. 
Dr. McKubre and Dr. Stuart Smed­
ley were also hurt. In 1993. the SRI 

work resumed, and will become more ag­
gressive in its effort to identify the physi­
cal nature of the "cold fusion" process. 

I The work of Dr. Robert T. Bush and 
Robert Eagleton and their colleagues at 
California Polytechnic Institute achieved 
one of the highest recorded levels of pow­
er density production for cold fusion— 
similar to that of Drs. Fleischmann and 
Pons. It occurred in a thin film of palladi­
um that was deposited on a silver elec­
trode: almost three kilowatts per cubic 
centimeter came out. This is 30 times the 
power density of the fuel rods in a typical 
contemporary fission nuclear reactor. The 
cell produced several watts of excess 
power for almost two months. 

I On January 27, 1992 at the ISEM IEEE 
meeting in Nagoya, Japan. Dr. Akito 
Takahashi of the Department Of Nuclear 
Engineering, Osaka National University, 
reported spectacular results. Takahashi's 
device is a 1 mm thick x 35 mm x 35 mm 
palladium plate. Over a one month period, 
the device put out, on average. 70 watts of 
excess heat. About three times more heat 
energy came out of the device than the 
amount of electrical energy put into it. 
The total excess came to more than 200 
megajoules of heat, or approximately 
15,000 eV per atom. This is thousands of 
times more heat than any chemical reac­
tion could possibly produce. 

I Dr. Edmund Storms of Los Alamos Na­
tional Laboratory announced on August 
15, 1992 that he had successfully replicat­
ed the Takahashi cold fusion experiment. 
His experiments were conducted using a 
palladium cathode. Dr. Storms' success 
was published in Fusion Technology. 
Several other groups are known to have 
replicated the Takahashi experiment with 
varying degrees of success, including the 
group of Dr. Francesco Celani in Italy. 
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• The Subcommittee on Energy of the 
House Space. Science, and Technology 
Committee met on May 5, 1993 to discuss 
the status and funding of fusion energy. 
The hot fusion program was the focus of 
about two-thirds of the four-hour meeting, 
with the hot fusion ranks again coming to 
ask for further hundreds of millions to 
continue their work. After that, the 
heretofore outcasts—cold fusion and 
aneutronic hot fusion—was the subject. 
So for the first time since the 
House Science, Space, and Tech­
nology hearing of April 1989, 
cold fusion received an abbreviat­
ed but an open airing before an 
important congressional commit­
tee. After the very positive recep­
tion at this meeting, it appears 
likely that eventual Congressional 
exploration of cold fusion re­
search will occur. The "ice has 
been broken." 

• Dr. Randell Mills of Hydrocatalysis Pow­
er Corporation, of Lancaster, PA, whose 
heat-producing experiments with ordinary 
water-nickel-potassium carbonate cells 
are well regarded in the cold fusion field 
(but still questioned by some), made a 
presentation at the May 5, 1993 Congres­
sional hearing. Mills's opening remarks 
concisely summarized what the Lancaster, 
PA effort is all about: 

"Hydrocatalysis Power Corporation (HPC) 
has an extensive theoretical and experi­
mental research program of producing en­
ergy from light-water electrolytic cells. 
HPC and Thermacore, Inc., Lancaster, PA 
are cooperating in developing a commer­
cial product. (Thermacore is a well-re­
spected defense contractor and its exper­
tise is in the field of heat transfer.) 
Presently, all of the demonstration cells of 
HPC and Thermacore produce excess 
power immediately and continuously. 
Cells producing 50 watts of excess power 
and greater have been in operation for 
more than one year. Some cells can pro­
duce 10 times more heat power than the 
total electrical power input to the cell. 

"A steam-producing prototype cell has been 
successfully tested . . . The [original] ex­
periment has been scaled up by a factor of 
one thousand, and the scaled-up heat cell 
results have been independently con­
firmed by Thermacore, Inc. Patents cover­
ing the compositions of matter, structures, 
and methods of the HydroCatalysis 
process have been filed by HPC world­
wide with a priority date of April 21, 
1989. HPC and Thermacore are presently 
fabricating a steam-producing demonstra­
tion cell." 

Dr. Mills and his colleagues believe that the 
energy source in their ordinary water ex­
periments is technologically extremely 
potent, but they have adopted a very radi­
cal theory to explain the excess heat. 
These ordinary water experiments were 
first reported in May 1991, and have since 

been widely reproduced—in Japan, India, 
and in the U.S. Dr. Mills says that the 
source of excess energy is released in a 
catalytic process whereby the electron of 
the hydrogen atom is induced to undergo 
a transition to a lower electronic energy 
level than the "ground state," as defined 
by the usual quantum-mechanical model 
of the atom. Thus, stored energy in the 
atom is catalytically released. Mills views 
many of the nuclear effects in "cold fu-

'Nothing is too wonderful 
to be t rue. ' 
—Michael Faraday 

sion" to be real effects, which he thinks 
can be explained by his theory. 

Balanced scientific evaluations 
and reference material 

Several excellent scientific reviews of the 
cold fusion field are highly recommended. 
Those who want to learn more about the re­
markable progress in this field should exam­
ine: 

Dr. Edmund Storms (Los Alamos Nation­
al Laboratory). "Review of Experimental 
Observations About the Cold Fusion Ef­
fect," Fusion Technology. 1991, Vol.20, De­
cember 1991, pp.433-477. 

Dr. M. Srinivasan (Bhabha Atomic Re­
search Centre, Bombay, India), "Nuclear Fu­
sion in an Atomic Lattice: Update on the In­
ternational Status of Cold Fusion Research," 
Current Science. April 25. 1991. 

"A Review of the Investigations of the 
Fleischmann-Pons Phenomena," John O'M. 
Bockris, Guang H. Lin. and Nigel J.C. Pack-
ham. Fusion Technology, Vol.18, August 
1990, pp.11-31. 

BARC Studies in Cold Fusion (April-Sep­
tember 1989), Bhabha Atomic Research 
Centre, BARC - 1500. December 1989. P.K. 
Iyengar and M. Srinivasan; also in Fusion 
Technology Vol.18. August 1990, pp.32-94. 

First Annual Conference on Cold Fusion 
(March 28-31. 1990): Conference Proceed­
ings, by the National Cold Fusion Institute. 
Salt Lake City. 

Anomalous Nuclear Effects in Deuteri­
um/Solid Systems. American Institute of 
Physics Conference Proceedings 228. 1991. 
Steven E. Jones. Francesco Scaramuzzi, and 
David Worledge (editors), Proceedings of an 
International Progress Review on Anom­
alous Nuclear Effects in Deuterium/Solid 
Systems, Brigham Young University, Provo, 
Utah, October 22-24. 1990 (approx. 1000 
pages). 

Investigation of Cold Fusion Phenomena 
in Deuterated Metals (four volumes), by the 
National Cold Fusion Institute (Salt Lake 
City). June 1991. now available from NTIS. 

The Science of Cold Fusion: Proceedings 
of the II Annual Conference on Cold Fusion, 
June 29-July 4, 1991, Como, Italy, published 
by the Italian Physical Society, Bologna, 
Italy, 1991, edited by T. Bressani, E. Del 
Giudice, and G. Preparata (528 pages). 

Frontiers of Cold Fusion, Proceedings of 
the Third International Conference on Cold 
Fusion (Nagoya, Japan 21-25 October 
1992). edited by Dr. Hideo Ikegami, Nation­
al Institute for Fusion Science, Nagoya 464-

01, Japan. 
"Summary of the Third Interna­

tional Conference on Cold Fusion in 
Nagoya," by Professor Peter L. 
Hagelstein, MIT (available from 
Cold Fusion Research Advocates). 

"The Third International Confer­
ence on Cold Fusion: Scrutiny, In­
vective, and Progress," By Drs. Vic­
tor Rehn and Iqbal Ahmad for the 
U.S. Office of Naval Research, Japan 
(available from Cold Fusion Re­

search Advocates). 
"Anomalous Nuclear Reactions in Con­

densed Matter: A Report on the Third Inter­
national Meeting on Cold Fusion" by Dr. 
Iqbal Ahmad for the U.S. Army Research 
Office (AMC) - Far East (available from 
Cold Fusion Research Advocates). 

The technical journal published by the 
American Nuclear Society, Fusion Technol­
ogy, formerly was exclusively devoted to 
hot fusion. Since September 1989, under the 
editorship of Professor George Miley, this 
journal has regularly had an extensive sec­
tion devoted to cold fusion. Other journals 
that have continued to carry cold fusion arti­
cles are the Japanese Journal of Applied 
Physics, Physics Letters A, and The Journal 
of Electroanalytical Chemistry, where the 
first cold fusion paper appeared. 

Besides "Cold Fusion"Magazine, pub­
lished monthly, which is the world's first 
magazine devoted exclusively to cold fusion 
R&D and investment, there are several 
newsletters, newspapers, and popular maga­
zines now covering cold fusion regularly, or 
from time-to-time, including The Wall Street 
Journal, Business Week, Cold Fusion Times 
newsletter, Fusion Facts newsletter, 21st 
Century Science and Technology. 

Information is also available from "Cold 
Fusion" Magazine Contributing Editor, Jed 
Rothwell, who co-founded Cold Fusion Re­
search Advocates: 

Jed Rothwell 
Cold Fusion Research Advocates 
2060 Peachtree Industrial Court— 

Suite 313 
Chamblee, Georgia 30341 
Phone: 404-451-9890; Fax: 404-458-2404 

The question of reproducibility 
Cold fusion effects have not always been 

easy to reproduce, but that does not make 
them any less real. The difficulties with re­
producibility, however, are rapidly disap­
pearing as researchers discover the condi­
tions required to provoke the phenomena, 
such as sufficient deuterium loading of met-
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lattices, specific metallurgical require-
"" ems. and peculiar triggering mechanisms. 

ce experimenters now report very regular 
clearances of cold fusion phenomena, such 

. tritium production and excess power as 

.- hibited by heating, and even boiling. 
Critics of cold fusion research have regu-

cy dismissed positive results simply be-
- ase the effects have not always been re-
cable. Of course, there are many natural 

: enomena that are highly erratic, not re-
" eatable, and definitely not predictable, such 
I meteorite falls, lightning strikes, earth-
... ekes , and the elusive "ball lightning." 

"ere are also a host of modern technical 
c ices that will not function if subtle, 

cetimes poorly understood composition 
" cimeters are askew; semiconductor elec­
t e e devices are good examples of this. It 

not so surprising that the exotic cold fil­
en phenomena are subject to similar diffi-

. -hies. 

negative results not necessarily 
cgative 

it is shocking but true. In the case of three 
ejor research groups that had supposedly 
rgative results in the spring and summer of 
Î89—Caltech, the Harwell Laboratory in 

egland, and MIT—there now appear to be 
gnificant questions about their work which 
e scientific community at-large has not ad-
cessed. Three scientists have found simple 
-laebraic errors in the Caltech work, which 
"validate the paper's negative conclusions. 
Fhese scientists wrote many times to Nature 
cagazine, but Nature refused to publish the 
. erections. A critique, however, was pub-
5hed in Fusion Technology. 
In the MIT Plasma Fusion Center case, 

enous questions have arisen about the 
ethods used to evaluate excess heat results. 

The unpublished data appear to show indica-
. ens of excess heat, but the published ver-
¡on does not show these indications. Fur-
ermore, analysis of the methodology em-

eoyed by this group revealed fatal flaws— 
: en ¡/the data had been properly handled. 
A technical discussion of the 1989 MIT 

Aasma Fusion Center cold fusion calorime-
ç appeared in Fusion Facts, August, 1992.) 

In the case of the widely-touted and sup-
posedly completely "negative" Harwell Lab-
ratory (U.K.) calorimetry results, indepen-

eent analysis of that laboratory's raw data 
low evidence of excess heat production. 

Details of the Harwell Laboratory problems 
eve been published in both the Third and 
Fourth International Conference on Cold Fu­
sion Proceedings. 

Theories of cold fusion 
When conventional (low temperature) su­

perconductivity was discovered accidentally 
:n 1911, there was no physical theory that 
. euld explain it, nor was there any such the-
: ry for about the next half century. The 
much discussed high-temperature supercon­
ductivity, which appeared in 1986-1987. still 
has no satisfactory theory to account for it, 
) et industries and governments are bent on 
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developing and com­
mercializing it. 

The same should 
be true for cold fu­
sion. However, be­
cause cold fusion 
seems to be an even 
more radical depar­
ture from conven­
tional physics wis­
dom than high tem­
perature supercon­
ductivity, and be­
cause of the past re­
producibility prob­
lems of cold fusion, 
the latter has not 
been accepted as 
readily as high-tem­
perature supercon­
ductivity. 

Cold fusion does 
not operate like hot 
fusion. That has been 
clear from the start. 
It must have some 
other explanation. 

Happily, several 
scientists have pro­
posed theories to ex­
plain cold fusion. 
Each of these theo­
ries might explain all 
or aspects of this as­
tounding new physi­
cal phenomenon. Cold fusion theorists in­
clude physics Nobel laureate Julian 
Schwinger, Peter Hagelstein of MIT. Robert 
Bush of California Polytechnic Institute 
(Pomona), Scott and Talbott Chubb of the 
U.S. Naval Research Laboratory, Akito 
Takahashi of Osaka National University, 
Giuliano Preparata of the University of Mi­
lano hot fusion expert Frederick Mayer, 
Randell Mills of Hydrocatalysis Power Cor­
poration (Lancaster. Pennsylvania), and 
many others. 

Notable cold fusion conferences 
• First Annual Conference on Cold Fusion, 

Salt Lake City. March 1990. 
• Anomalous Nuclear Effects in Deuteri­

um/Solid Systems. Provo, Utah, October 
1990. 

• Conference on Cold Fusion under the aus­
pices of the Soviet Academy of Sci­
ences. March 1991. 

M Second Annual Conference on Cold Fu­
sion, Como. Italy. June-July. 1991. 

• Japan Nuclear Energy Conference, cold 
fusion seminar. October 15-18. 1991. at 
Kyushu National University. Engineering 
Department, Fukuoka City, Japan. Part of 
an annual conference sponsored by the 
Atomic Energy Society of Japan. 

• The ISEM conference on January 27, 
1992. Principal sponsors were Nagoya 
University, the JSME. and the IEEE. 
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Cross-sectional view of an early Fleischmann-Pons-type coldfusion 
cell. It is set up for heat-measurement as a dewar calorimeter with 

a glass vacuum jacket integral to the cell structure. 

• The Third International Conference on 
Cold Fusion, October 21 25, 1992, in 
Nagoya. Japan. Principal sponsors were 
the Physical Society of Japan, the Japan 
Society of Applied Physics, Atomic Ener­
gy Society of Japan, The Institute of Elec­
trical Engineers of Japan, The Chemical 
Society of Japan, The Electrochemical 
Society of Japan, and the Japan Society of 
Plasma Science and Nuclear Fusion Re­
search. 

H The Fourth International Conference on 
Cold Fusion, December 6-9, 1993, Maui, 
Hawaii, sponsored by the Electric Power 
Research Institute (Palo Alto, CA). 

• The Fifth International Conference on 
Cold Fusion will be held in Nice, France 
in April 1995. 

• The Sixth International Conference on 
Cold Fusion will be in Beijing, China in 
mid-1996. 

The Future: Too good to be true? 
Cold fusion research is not "Big Science." 

It does not need massive installations, just 
relatively small-scale dedicated work at na­
tional laboratories, universities, and in pri­
vate industries, which are already beginning 
to enter the field in the U.S. 

Cold fusion does, however, require the 
talents of top scientists and engineers, com­
bined with sophisticated analytical instru­
mentation. Federal laboratories, floundering 
in search of a new mission, are well-
equipped to support cold fusion research. 
Cold fusion research could well become a 
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rr-iior mission for scientists at these labora-
tories Cold fusion energy development, 

- er. will dominantly be the territory for 
private industry. There is no need for mas-
sive government investment. But govern­
ment must smooth the path for private ef­
forts. 

Is it really possible that a revolutionary 
energy technology has been inappropriately 
cast aside in the U.S.? That is exactly what 
has happened, as scientific and engineering 
developments will show. This need not be 
true any longer. For the economic and envi­
ronmental well-being of the nation and the 
world, every citizen must become aware of 
the facts about cold fusion, and help encour­
age funding for American research. 

Probably the most difficult hurdle in try­
ing to come to terms with cold fusion is that 
it seems too fantastic scientifically, and "too 
good to be true" economically and socially. 
But the same could have been and was said 
about many other technological revolutions 
as they began to happen. 

Cold fusion will likely revolutionize the 
world in ways we can barely begin to imag­
ine. We believe that before the year 2000 
there will be cold fusion powered automo­
biles, home heating systems, small compact 
electrical generating units, and aerospace ap­
plications. These technologies will revolu­
tionize the world as they speed the end of 
the Fossil Fuel Age. 

Institute for 
IMew Energy, 

is an international organization to 
promote new and renewable energy 
sources. Its monthly newsletter Is 

New Energy News, 
reporting worldwide on all facets of new 
and enhanced energy. Memberships in 
INE are $35 per year for individual, $60 

for corporations & libraries, and includes 
12 issues of NEN 

Fusion Facts, 
a monthly scientific newsletter 

covering worldwide research in the 

coldfusion phenomena. 
Subscriptions are $300 per 12 

issues. 

Fusion Information Ctr. 
P.O. Box 58639 

Salt Lake City, UT 84158 

Also available, Cold Fusion Impact in the 
Enhanced Energy Age a book about the 
near future of the world energy situation. 

Phone for information 801-583-6232 
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Figure by E. F. Millove 

Schematic view of a Fleischmann-Pons-type cell, showing the essential features. 
(From Fire from Ice, courtesy John Wiley & Sons.) 

The stakes have never been higher. We 
should remember the sentiment of the fa­
mous scientist, Michael Faraday, in the last 

century, to whom we owe 
electrically powered civili 
"Nothing is too wonderful to be true 

century, to whom we owe our revolutionary 
electrically powered civilization. He wrote, 
•'Wr-itl-iinrr it? t r tn w n n r l p r f u l tr, Hp t n i p " 
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Researchlnsutute 
December 6-9. WT3 

« I A P ColdFusion Semmar Senes at MIT 
" « 2 2 , 1 9 9 4 

. -Renew '94," ^ ^ ^ Promoting A 
A Conference and Traoe 
Renewable Energy Future, 

Apnl 11-13. 1994 
• i conference on Cold Fusion, 

B International O M W ? Minsk, Republic of Belarus, 
May24-26.1994 

. F i f t n International Conference on Cold 

Nice. France. 
March-April. 1995 

.StxtVt International Conference on Cold 

Beijing- China. 
I Mid-1996 

"Al 
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Load cold and slow, run hot an 
Dennis Cravens' five years of home-brewed coldfusion 

Dennis Cravens looks relaxed in his 
leather bomber-jacket as he describes his 
experiments on the frontier of science. He 

speaks with a Texas drawl as he meticulously 
describes his five-year climb up the coldfusion 
"learning curve." 

Professor Cravens spends most of his time teaching students 
chemistry and physics at Vernon Regional Junior College in Ver­
non, Texas—a small community in north-central Texas near the 
Oklahoma border. Whatever time is left over from his teaching 
and family life, he uses to explore cold fusion. Since shortly after 
Drs. Fleischmann and Pons announced their remarkable discovery 
to the world on March 23, 1989, Dr. Cravens has been conduct­
ing his own cold fusion experiments in his home-laboratory. He 
has had remarkable success. In fact, he has invented several 
ways to promote the still-mysterious cold fusion excess heat re­
action. 

As in the case of many other cold fusion pioneers, the patents 
for which Dr. Cravens has applied, are still mired in the log-jam 
at the U.S. Patent Office, which has held up a few hundred 
patent applications because of the prevailing skepticsm about 
cold fusion. However, Dr. Cravens is now also affiliated with 
the new Salt Lake City-based cold fusion corporation, ENECO. 
which has gathered his patent applications (and those of many 
other investigators) under its wings. When the log-jam in­
evitably breaks, the persistence of home-experimenters like 
Dennis Cravens is likely to pay off. 

At the recent Fourth International Conference on Cold Fusion 
on Maui, Dr. Martin Fleischmann, Fellow of the Royal Society. 
and one of the foremost electrochemists in the world, paid Den­
nis the highest compliment. It was after Dennis had finished dis­
cussing his methods in a paper entitled simply enough, "Factors 
Affecting the Success Rate of Heat Generation in CF Cells." 
Fleischmann exclaimed: "You have learned all our tricks!" 

Later, as the conference was ending on December 9, Dr. 
Fleischmann further complimented Dennis during a panel dis­
cussion summing up the proceedings. He suggested that Den­
nis's paper should be awarded the honor of "best paper" at the 
conference. (Dennis wasn't there to receive the praise in person, 
because he had to return home the day before.) Fleischmann 
said, "We have to compliment Dennis Cravens. This is real sci­
ence as it should be done—in his garage, on a very limited bud­
get. He has produced an unbelieveble amount of useful informa­
tion. If you really want this to work, take it to him. He'll put 
you straight and get you going on the correct route." 

What is it about a modest young scientist at a small college in 
the hinterlands that drove him to perform the kind of creative 
and painstaking research for which Michael Faraday—one of 
the great British experimentalists in electricity and magen-
tism—would have been proud? After all, scientists at the presti­
gious places—MIT , Caltech, Yale, and Princeton—had all fin­
ished their Spring '89 cold fusion experiments within a matter 
of months and dimissed the field as nonsense. The MIT group 

had actually held a "Wake for Cold Fusion" on June 26, 1989. 
even before their group had analyzed its data. The smirks of these 
"big name" places, with research teams that thought they could 
rush science, spooked the world and gave cold fusion a bad name. 
Fortunately, this derision didn't stop scientists like Dennis 
Cravens. 

Another professor of chemistry and physics, Dr. John R. 
Huizenga. of the University of Rochester in New York never lift­
ed a finger to perform a cold fusion experiment. He knew it was 
all preposterous nonsense to begin with. He went on to head the 
federal panel that rendered a negative report against cold fusion in 
November, 1989. wdiile numerous researchers, such as Dennis 
Cravens, were still reporting positive results on excess heat. 

Clearly. Dennis's prime asset was his open-mindedness and ad­
venturesome spirit. He engaged a lengthy series of experiments 
with both the "conventional" Flesichmann and Pons approach us-

Dr. Dennis Cravens in his garage cold fusion laboratory. 
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and fast! 
T Eugene F. Mallove 

! palladium and heavy water. Later, in mid-1991 when Dr. 
-"cell Mills announced success in obtaining excess power 
i ordinary water cells with nickel electrodes and potassium-
il mate electrolyte, Dr. Cravens pursued those just as vigor-

He determined which factors contributed to demonstrat-
- excess power and which ones prevented the effect from 
cging. The accompanying sidebar is a summary of what he 

be pragmatic approach 
eennis provided "Cold Fusion" Magazine with helpful ad-
c for those contemplating cold fusion experiments using pal-
ium and palladium-alloy cathodes in heavy water. These are 
MI cells, in which the electrochemically dissociated deuteri-

eid oxygen from the heavy water is permitted to escape the 
. as a gas—as in the original Fleischmann-Pons experiment. 

% e have to compliment Dennis 
I ravens. This is real science as 
t should be done—in his garage, 

on a very limited budget. He has 
produced an unbelieveble 
•mount of useful information. 
—Dr. Martin Fleischmann 

Tennis's cells have been relatively small, with volumes from 2 
. to 30 ml. Most of his work has been with 3 ml cells. He fol-

: wed a "pragmatic" approach to determine what factors helped 
increase the temperature differential between a cell and its 

eoolant bath. Therefore, he does not claim high-accuracy in 
ese experiments, only that the results show general trends in 

*hat works and what doesn't work. 
The excess power achieved in Cravens' cells ranges up to 

cound 40% excess beyond the input power—referenced to a 
an-excess heat producing cell. Dennis says that his cells have 
eat transfer characteristics that produce a temperature differ­

ence between cell and its surrounding water bath of about 
C/watt of input power. This is measured by thermocouples 

md a resistance heater is used to calibrate. His overall tempera­
ture measurement uncertainty is about ().2°C, which translates 
: 3 an error level of about 0.6 watt. 

Dennis provided "Cold Fusion" with the following specific 
¿dvice to enhance prospects of success in generating anomalous 
excess heat. 

Selecting host lattice 
materials for electrodes 
• Avoid voids. 

• Do not use fold-formed Pd (palladium). 

• Polish cathode surfaces uniformly. 

• Avoid shaip edges and convoluted forms. 

• Identify good regions of electrodes by observing 
bubble formation and surface coloration. 

• Use cast as well as cold-rolled materials. 

Preventing cracking of the host lattice: 
• Use special alloys (10% Aa in Pd. 5% Re or Rh in 

Pd, 10% Mg in Ni, 15% La in Ni. 5% V and Sn in 
Ti). 

• Load at low current densities (<60 mA/cmT) until the 
electrode material is well into the beta phase [of 
palladium-deuterium crystal structure], 

• Delay adding "poisons" (Al, Si, B, Thiourea) until 
after the beta phase. 

• Pre-load by gas at elevated temperatures. 

• Add materials such as Li to increase diffusion rates 
ofD. 

• Use thin films of Pd on Ag to decrease loading 
stresses. 

Loading the cathode in a uniform 
manner: 

• Select the geometry of the electrode configuration to 
avoid large variations in electrical fields over the 
surface of the cathode. 

• Assure the uniform surface texture of the cathode by 
avoiding sharp corners on the cathode and properly 
constructing the anode. 

• Use low current densities with high cell resistance 
(>5 ohms) during initial loading stages. 

Avoiding some kinds of contamination: 
• Electrolytically clean the anode material. 

• Place anode connections well out of the cell. 

• Minimize hygroscopic uptake (of water vapor in the 
air into heavy water). 

• Prevent inclusion of diamagnetic materials at the 
surface of the cathode. 

Initiating reactions: 
• Employ dynamic conditions by rapidly changing the 

temperature (changes of 30°C or heating to 80°C), 
suddenly increasing the current density (by about 10 
times), or exposing the cathode to magnetic field 
variations (RF at 82 MHz or non-homogeneous 
maenetic fields). 
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Factors affecting success rate 
of heat generation in cold fusion cells 

by Dennis Cravens 

Ihave found that the success rate of anomalous heat generation 
from deuterated metal systems depends on two categories of 
factors. One set of factors are those that help to achieve high 

loading of deuterium into the metal lattice. The second group of 
factors are those that cause dynamic changes of the lattice and the 
flow of deuterium within. These factors seem to help initiate and 
control the reactions. 

It appears that high loading ratios of deuterium to palladium are 
helpful, if not actually required, to achieve anomalous heating 
events. Although the dynamic conditions discussed below may 
cause temporary regions of high deuterium ratios in the metal, by 
and large the most important factor in achieving the heat is to 
achieve a large over-all deuterium/palladium (D/Pd) ratio. To 
achieve the large loading ratios, steps should be taken: (a) to select 
host lattice materials; (b) to prevent cracking of the host lattice; (c) 
to load the cathode in a uniform manner; and (d) to avoid contami­
nation. 

Selecting host lattice materials 
The quality of the metal host selected to contain the deuterium is 

important to achieving anomalous heat. Remember, the goal is to 
load deuterium (D) into the host cathode at a rate faster than the D 
can escape. This is equivalent to saying that before trying to blow 
up a rubber balloon, one should make sure there are no holes in it. 
This means that conditions that increase the egress of the D should 
be limited and conditions that increase loading should be enhanced. 
The proper loading techniques and the limitation of cracking are 
perhaps the most important factors in reproducing the anomalous 
heat. 

High purity ( >99.5%) Pd is recommended. I use Pd from Aldrich 
or investment-grade Pd from Englehart. It is especially important 
that it have low levels of platinum (Pt) impurities. The Pd should be 
visually inspected (or examined by sonic imagery) to assure that it 
is free from obvious cracks, deformations or Lutter lines. A quick 
dip in formic acid or an electrolyte (to wet the surface) often helps 
in visualizing the surface structure of the material. 

I determined empirically that bubble patterns on the electrodes 
are often predictors of excess heat later in the experiment. A "good" 
piece of metal will initially take up deuterium very readily at low 
current density; few if any bubbles are seen on the surface. A "bad" 
sample often exhibits surface bubbles very early in the initial load-
_ — 

Readily available materials for heavy water coldfusion experiments. 
R.): heavy water, lithium, palladium, and platinum wire. 

ing stages. It is sometimes disconcerting to see marked differences 
from samples cut from adjacent regions of the same wire or rod, but 
that is the nature of palladium. 

It is often possible to identify good regions of the Pd by its ability 
to form gas bubbles under water. I use clear quartz containers (B&L 
brand spectroscopic tubes) so that I can observe the cell's operation. 
If the current is momentarily stopped, the deuterium can be seen 
out-gassing. Uniform and very fine bubbles usually indicate a good 
piece of Pd. On the other hand, localized regions of large bubbles 
indicate regions where there are pathways for the D to rapidly de-
load the lattice. 

If you observe such regions, you should try again with another 
piece of Pd. Subsequent microscopic examination usually shows 
voids, cracks, or other deformations in such regions. You can even­
tually come to recognize potentially good pieces of Pd by observing 
bubble patterns. I developed a quantitative method of pretesting to 
catch the bubbles in inverted tubes. This allows me to determine the 
bubble volume as a function of unit cathode length. Also, I can de­
termine which Pd samples are the best to use. The "best" samples 
will be the last to show bubbles at their surface—perhaps the single 
best way to predict a sample's future success. 

The time of onset of the bubbles is a better early predictor of a 
sample's performance. A sample which never bubbles until it is 
loaded to 0.6 to 0.8 D/Pd is a "very good sample." This indicates 
that the surface is not permitting recombination. If the cathode does 
not bubble early in the loading process, you are doing it right and 
you can use Faraday's Law to estimate loading. In an array of simi­
lar cathodes loading simultaneously, the last one to bubble is the 
best. 

It is also possible to screen samples by their volume expansion. 
Using a micrometer, a cathode sample is first measured. Then it is 
electrochemically loaded into its beta phase 
(0.6 < D/Pd <0.7). "Good" samples do not increase their volume 
more than 10%. "Bad" samples exhibit volume changes of 15% or 
more. 

Preventing cracking of the host lattice 
Care must also be taken to prevent cracking of the metal host lat­

tice after you have selected a good piece of Pd. A larger piece re­
quires greater care in loading and handling. T he reason is that the 
Pd lattice expands as it loads. The loading is analogous to heating a 

piece of glass. Large pieces cannot withstand rapid expan­
sions without cracking. However, smaller pieces can more 
easily withstand abrupt expansions. Thus, it is best to slow­
ly load the Pd to avoid internal stresses which would result 
in increasing the D pathways out of the Pd. If cracks do de­
velop, it is best to remelt and recast the Pd and start again. 
It is very rare for Pd once it is cracked ever to be successful 
in demonstrating the anomalous heat. 

The cracking difficulty can also be overcome by use of 
alloys (such as 20% Ag in Pd, 5% Re or Rh in Pd, 5% V 
and Sn in Ti, etc). The" 10—25% silver alloy of Pd resists 
cracking on deuterium absorption. However, it does length­
en the loading time due to decreasing the D diffusion rates. 
Adding Li can shorten loading times. Though difficult to 
form and costly, the 5% Rh in Pd alloy seems to be best 
suited for achieving anomalous excess heat. Another tactic 
is to plate Pd on Ag or another substrate such as Ni or Cu. 
The advantages are two-fold. First, the plating can be pre­
formed to partially form Pd D. This avoids cracking that re-

(L. to 
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-alts from expansions during rapid loading. Second, it provides bet­
ter thermal conductivity. (I recommend that the plating be done in 
c ammoniated solution and the film formed should be at least 5— 
TO microns thick.) 

Pre-annealing (heating) and gas loading at elevated temperature 
eem to decrease the tendency of the lattice to crack. I often heat the 

Pd in a quartz tube. The tube and Pd is heated (in air) until just be­
es the softening point (estimated 800—900°C). The idea is to re­

duce the internal stress of the Pd metal lattice by the annealing. Af­
ter about two hours, the tube is brought to one atmosphere of pres-
- are of D2 gas to help partially load the Pd lattice. 

As a sample is annealed, impurities such as Pt, Cd, etc. can mi-

Aquarium constant-temperature bath with coldfusion cells. 

cate to the surface. So if you anneal, be sure to grind and polish the 
surface to remove impurities after the annealing. Otherwise, the 
emple will not properly take up deuterium. This is because Pt, for 

ample, catalyzes hydrogen recombination with oxygen. The deu-
erium will simply recombine at the surface and bubbles will be ob-
served early in the loading process. Annealing is not required, but if 
you do it you must always follow it with polishing and surface 
reparation. 

Loading the cathode uniformly 
The shape and surface texture of the cathode is also important. 

The cathode should be shaped to avoid sharp or jagged corners. 
Such points do not allow proper loading to be achieved. I find 
Tightly better success with cylindrical shapes with rounded bottoms 
or narrow plates with rounded corners. The idea is to remember to 
cinimize electrical-field (E-field) gradients across the surface of 
the host lattice. Such variations could lead to unequal loading. The 
D would tend to diffuse through the Pd and then escape from the 
artice from areas with the least surface E-field directed to acceler­

ate the positive deuterium ions into the lattice. 
Rough surfaces also tend to limit the loading. In my view, this is 

: ne of the greatest sources of confusion in understanding variations 
in success with different samples. Deep grooves or valleys normally 
ee the regions with the least surface electrical potential (the small­
est absolute value of surface potential). I polish the Pd to avoid such 
difficulties. This is done by first polishing on a buffer wheel. The 
purpose is to round any burrs, rough areas or sharp corners. The Pd 
is then finely polished with a series of finer aluminum oxide pow­
ers and finally with cerium oxide (Aldrich, optical grade) on a cot­
on cloth. 

Rough surfaces on the anode should also be avoided. Burrs and 
points seem to be sites of oxidation and corrosion (this has been 
-een with nickel anodes). I sometimes use an entire "spiral loop" as 
m anode with both ends outside of the cell. If you have a free end, 
you may wish to place it in glue (silicon rubber, epoxy, etc.) to pre­

vent corrosion from the point when the cell is run for extended 
times. The best results seem to come with Pt anodes, but if you use 
Ni it should be oxidized first (by flame heating or with hydrogen 
peroxide solution). 

It is important that the initial loading of the Pd be done slowly 
and carefully. The object is to use a low current density (with re­
spect to the cathode surface areas, 30-60 mA/ cm2) so that there will 
not be unequal expansion and the development of large internal 
stresses. Do not be tempted to raise the current above 100 mA/cm2 

until the D/Pd ratio within the lattice is at least above 0.6—0.7. If 
you use electrical pulsing techniques, do not raise the peak current 
levels above the 100—200 ma/cm2 region until the Pd is loaded to 

at least D/Pd = 0.65. You can calculate the amp-seconds 
needed to load the lattice to 0.7 or better. I prefer to load un­
til much longer, or about 150 amp-hours have passed for 
each cubic centimeter of Pd (with at least one dimension of 
the Pd less than 1 mm). Be patient! It is better to spend too 
much time in the initial loading stage than too little. Any 
sudden application of large currents before the cathode 
reaches the beta phase is likely to crack the host lattice. This 
could lead to rendering the Pd useless until it is recast. In 
some early work, I was unable to observe anomalous heat 
because of rapid initial loading and then using the cracked 
and stressed Pd over and over again. 

A series of experiments were conducted to see the effect 
of various initial loading rates on the percent excess power 
produced (all compared when running at 50°C and 500 
mA/cm2).The cathodes that were slowly loaded out-per­
formed those that were initially loaded at a high current 
density. It should be noted that the rapidly loaded wires had 
a greater volume expansion. 

Additives: It would seem that one role of the additives 
that have often been used in cold fusion experiments is to 
increase the so-called over-potential and the internal fugaci-

ty within the lattice and to select certain electrochemical path­
ways. Do not add "poisons" or other additives (Al, thiourea, 

Si, B, Mo) until you are loaded above 0.6—0.7 D/Pd. This could 
cause a creeping or spreading of any pre-existing cracks or voids. 
The expansion of the lattice on absorbing the D may help to seal 
such voids. Thus, the goal is to first load slowly to allow the lattice 
to "heal" any deformations. Materials which can increase the inter­
nal fugacity should be added after most deformations are self-cor­
rected. A really good host lattice will not swell more than about 1% 
excess volume on loading. 

The shape of the anode can also affect the results. The anode 
should have the proper geometry to load the metal host uniformly. 
In a spiral-wound Pt anode, use enough turns to supply a uniform 
E-field at the cathode. This is similar to trying to increase the inter­
nal pressure of a balloon; a few points of pressure do not suffice. It 
takes uniform pressure from all sides. 

Avoiding some kinds of contamination 
Impurities can prevent excess heat generation. I clean the anode 

and the electrolyte by running it in a separate system with a dummy 
electrode. This removes any reactive species and most impurities 
from the platinum and plates them onto a dummy cathode. It also 
removes some impurities that may be in the electrolyte. The dummy 
cathode is then removed and with it any such impurities. If Ni is 
used as an anode, it should first be oxidized to render its surface 
passive. 

Some experimenters have placed their electrical connections to 
the anode inside their cells. This can cause materials from the lead 
to enter the cell and be plated onto the cathode. Over an extended 
time, the foam and spray within the cell will wet the connections 
and leads and contaminate the cathode. It is advisable to keep the 
anode connections well out of the electrolyte and preferably well 
out of the cell. 

On the other hand, the connections to the cathode should be well 
below the surface of the electrolyte. Remember that the highest 
loading ratio achieved by your cathode is limited, in part, on the 
portion of the surface of the cathode which has the least inward 
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One of Dr. Cravens' ultra-small 
coldfusion cells. 

deuterium flux. 
Thus, the metal 
host lattice 
>hould be well 
under the surface 
of the electrolyte, 
and the anode 
should be posi­
tioned to extend 
above and below 
a cylindrical 
cathode. The idea 
is to have all sur­
faces on the cath­
ode at approxi­
mately the same 
potential with re­
spect to the in­
coming deuteri­
um ions. I use 
platinum for the 
connection to the 
Pd. If you use sil­
ver or another 
more active ma­
terial, be careful 
not to turn off the 
current or reverse 
current for ex­
tended periods. 
This can in some 
cases lead to oxida­
tion of the lead and the transmission of ions from the connections 
into the electrolyte. 

Heavy water is hygroscopic and will uptake normal water from 
atmospheric water vapor. When working with large open water 
baths you should take steps to avoid the cell taking in normal water 
via the atmosphere. One approach is to connect a tube to the cell 
and run it to a U tube with heavy water or oil. The best approach 
seems to be to keep a positive pressure of deuterium gas in the re­
gion above the cell. This limits water uptake and also keeps the 
electrolytic pathways favoring those which lead to deuterium. I pre­
fer to bubble deuterium in at the bottom of my cell. This compli­
cates the calorimetry but is not too bad if you reach the point of see­
ing high levels of anomalous heat. This also lengthens the times of 
usefulness of some additives such as thiourea. It should also be 
mentioned that a small amount of ordinary water (about 1%) seems 
to level out heat bursts but that high levels (in excess of 109T) seem 
to preclude excess heat. Mixtures of 10% H20 can. in fact, be used 
as controls. 

Note well: Contamination of cells by bismuth and diamagnetic 
materials seems to be especially detrimental to observing excess 
heat. 

The fun begins 
Now that we have examined factors to enhance loading of deu­

terium, let us turn to factors that help to create the dynamic condi­
tions that seem to be necessary for triggering excess heat. 

Only after the initial loading stages should the system be subject­
ed to large dynamic conditions. Subjecting the system to dynamic 
or non-equilibrium conditions can cause regions of larger deuterium 
ratios than the global average over the cathode. Such dynamic con­
ditions often initiate or alter the heat generation from within the 
metal lattice. 

Changing the temperature (large rate of heat gain as a function of 
time), going to a higher current density, imposing an over-pressure 
(especially by deuterium gas), imposing RF (radio frequency) sig­
nals on the cell, imposing a magnetic field in the region of the cath­
ode, or altering the geometry of the cathode (via magnetorestric-
tion) often causes the initiation of greater heat flux from the cath­
ode. [Note well: Thermocouples or mercury thermometers were 

used for most measurements but they cannot be used for RF experi­
ments. Thermocouples act as diodes at MHz frequencies and give 
false signals.] 

Changes in temperature 
The anomalous heat yields seem to be more noticeable at higher 

temperatures. My greatest sustained heat yields to date have been 
from cells running near 100°C. These were outfitted with a reflux 
column so that prolonged boiling could be sustained. (The device is 
shown in the accompanying diagram). It should be noticed that the 
condensation is returned off-axis to prevent returning cold and non-
conductive water to the active part of the cell—the cathode. After 
calibration, the cell is run with a constant inlet temperature (40°C). 
The flow rate is adjusted manually so that the bottom of the reflux 
condenser stays at a nearly constant temperature (60-80°C). The 
idea is not to quench the reaction by returning overly cool water, or 
water devoid of electrolyte, to the region of the metal host lattice. 
The off-axis return and the elevated temeprature at the return por­
tion of the reflux column are subtle but important features. 

Coldfusion cells prepared for radio frequency stimulation tests. 

The calorimeter consists of: (a) the electrolytic cell contained 
within a dewar flask, (b) a central reflux column containing crushed 
aluminum oxide for a vapor condensation surface and recombiner 
material (not shown is a piece of Tygon tubing connected to the top 
and turning downward to prevent rapid escape of deuterium and to 
minimize convention currents), (c) an outer water jacket to provide 
cooling to the reflux column, (d) a series of pieces of insulation, (e) 
inlet from a constant temperature bath fitted with copper strip pack­
ing to prevent laminar flow in the region of temperature sensors, 
and (f) a condensate return directed away from the cathode. (See 
Figure 1 next page.) The temperature differential between the inlet 
and outlet was held relatively constant. The upper inlet temperature 
was held constant by the bath temperature. The lower outlet tem­
perature was held approximately constant by adjusting the flow 
rate. 

Increases in the current density 
Although it is best to load at a low current density with respect to 

the cathode surface area (30—60 mA/cm2), the anomalous heat ef­
fects are not seen until the current density is raised (usually to at 
least 200 niA/cm2 and normally near 500 mA/cm2). Recall that a 
low initial loading rate is required to prevent cracking of the lattice 
and ultimately the escape of the deuterium from the lattice. Deuten-
um/Pd ratios above 0.8 can usually be reached only when there is a 
large influx of deuterium during high current densities. There does 
not seem to be a universal threshold for the current density for af 
cathodes. 

Instead, it appears that there is a range somewhere near 200— 
700 mA/cm2 for most "good cathodes." The best cathodes have a 
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cndency to have a lower threshold than do 
:he marginal cathodes. It would seem that the 
good cathodes leak less (perhaps due to fewer 
cracks for deuterium to leak out) and can 
reach higher ratios at lower current densities. 
It also seems that the initial slow loading is 
best at lower temperatures and low current 
densities. However, the heat production 
should be done at an elevated temperature 
and at higher current densities. 

One can make the analogy to filling a 
bucket having a hole. If the bucket has only a 
small hole, it can be filled with a small in­
flow. If the bucket has a large hole or several 
small holes, it can only be filled with a very 
large flow. Using higher current densities 
works, in part, by increasing the inflow above 
:he outflow of the deuterium. Holding the 
current low during the initial stages works by decreasing the number 
of "holes" from which the deuterium will leak when one goes to the 
high current densities after the initial loading. 

A few rapid pulses of current may also set up localized regions of 
high deuterium ratios within the cathode. The use of dynamic cur­
rents that are more rapid than the deuterium diffusion times can lead 

to high D/Pd 
ratios in some 
regions of the 
cathode. 

Pulsing the 
electrolytic 
current 

Changing 
the electroly­
sis current can 
set up dynam­
ic variations 
and non-equi­
librium ratios 
of the deuteri­
um within the 
cathode. One 
way to do this 
is to pulse the 
e lectrolyt ic 
current. The 
goal is to set 
up a condition 
that would 
cause a crowd­
ing of the deu-

Water-jacketed cell described in accompanying diagram. 

Figure 1. Dr. Cravens' reflux coldfusion cell. 
(See text description on page 60.) 

terium within regions of the cathode. 
To do this, I simply short out some of my current to ground to 

cause a pulse. It seems best that the pulsing is done while keeping a 
DC bias on the current. In other words, the pulses should be added 
on top of a DC bias. The bias is se­
lected (I use 60 mA/cm2) so that the 
cathode is not in a reverse-bias condi­
tion, but is always the cathode during 
the pulse. This prevents any de-load­
ing that could occur if it was rendered 
anodic. For those new to cold fusion 
work, it is recommended that they 
first slowly load (30 mA/cm2 surface 
area for 150 amp-hours per cubic cen­
timeter of Pd), then slowly ramp the 
current to 60 mA/cm2 (over two 
hours), and finally start pulsing be­
tween the 60 mA/cm2 and 500 
mA/cm2 levels. The pulses should 
have a fast rise time and a period be-

Cola 

tween a few seconds to a few 
hours long. I use a period of 30 
minutes and a 50% duty cycle. 

It is also possible to pulse the 
current through 0 volts and then 
reverse the current direction. If 
this protocol is used, it is impor­
tant that the Pd never be de-
loaded past the beta phase and 
into the alpha phase. (The re­
verse voltage level should be 
kept low (<0.15V) so that ox­
ides do not form on the surface.) 
This method may be somewhat 
better than the above-described 
pulsing method. However, the 
DC bias method is recommend­
ed until experience is gained in 

estimating loading ratios from amount of current passed through the 
cathode. 

Imposing a magnetic field on the cathode 
The use of magnetic fields to enhance excess heat is a new direc­

tion that I have taken, so consider these recommendations prelimi­
nary. A magnetic field does seem to alter the heat flux from cells— 
an inexplicable, but tantalyzing observation. Due to the complexi­
ties of calculating the magnetic field in the region of a paramagnetic 
material (and surface dendrites), it is hard to characterize the mag­
netic field within a cell. Furthermore, the effects due to magnetic 
fields may be spurious. Certainly this work needs more replication 
before instrument error can be ruled out. When a cold fusion cell is 
placed in a magnetic field which has approximately 2000 gauss (as 
measured in air between the poles before placement therein of a 
small cell) it often changes its heat flux. On several separate occa­
sions the author has witnessed a change in heat flux as a cell was 
placed within a magnetic field (above 200 gauss) or when an elec­
tromagnet was switched on. The effect is more pronounced when 
the magnetic field is non-homogeneous. This was done in a small 
cell (3 ml) by bringing a magnet near the cell with a pointed iron 
bar on the opposing side. Since it is a simple thing to try and non­
destructive, others are invited to try it on their cells. So far, the ef­
fect has only been seen to change the flux on cells that are already 
exhibiting some degree of anomalous heat. 

The imposition of RF fields in the range of 80—84 MHz likewise 
seem to trigger some anomalous heat reactions. This is done by 
pulsing (both sine and square waves seem to work) the magnetic 
field at the cell by wrapping the cell with a coil of wire and connect­
ing it to a RF unit. The excess heat is enhanced by the application of 
the RF magnetic field. The excess is roughly proportional to the 
power level of the applied field. The effect was most pronounced 
when the RF coils were impedance matched at about 81.9 MHz (im-
pedence matching units and Standing Wave meters are recommend­
ed) for optimum RF power transfer. This work was done at 200 mW 
of power and 5—10 turns on the field coils. It is recommended that 
1—2 watts of RF power be used to be sure of the effect. Assuming a 

working cell is used (already at about 
30% excess), the effect usually is 
quickly seen (within seconds or min­
utes). If the cell is run at above 70 or 
80:C. the additional power levels are 
often large enough to cause rapid 
boiling. The increases are typically 
from the initial 30% to the 100— 
200% range and remain as long as 
the RF field is on. Often, cells receiv­
ing this treatment later seem to "run 
better" (i.e., greater than the initial 
30% excess). Again, this magnetic 
effect is a preliminary observation, 
but it is so dramatic that others are en­
couraged to investigate. ell inserted between poles 

of a magnet. 
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Murphy and Fish 
We are indebted to Hal Fox of Fu­

sion Facts for this bit of wisdom: 
Reality is not self-evident. 

—One of Murphy's Laws 
Corollary: 
A fish would be the last to 

discover water. 

Ahoy! U.S. Coast Guard sees cold 
fusion on the horizon 

A federal agency known to special­
ize in watery activities is on the move. 
A United States Coast Guard publica­
tion, "The Road to 2012: Looking To­
ward the Next Two Decades," has re­
discovered cold fusion. Maybe when a 
"critical mass" of government agencies 
has re-discovered cold fusion, the feds 
will be able to get back on the right 
track 

The document claims to be a "scan 
of the global environment in which the 
Coast Guard is likely to operate in the 
next 20 years." It "emphasizes the criti­
cal roles that political, economic, soci­
etal, technological, and environmental 
driving forces have in shaping the fu­
ture." Produced by a commercial outfit, 
the report was published under the 
auspices of: 

Strategic Planning Staff (G-CX), 
Commandant, United States Coast 
Guard, 
2100 Second Street S.W. 
Washington, DC 20593-0001 
(202-267-2690/6813-FAX) 
The report reads, in part: 
"Room-temperature fusion research, 

effectively dismissed by the American 
scientific community, is alive and well in 
Japan and India. 

"Cold fusion is the process that re­
searchers believe takes place when an 
electric current is sent into palladium 
and platinum electrodes that are im­
mersed in a ¡ar of heavy water, rich in 
deuterium. The experimental results 
sometimes suggest that lots of energy 
is released in the process. 

"If it is true, it could lead to the de­
velopment of a virtually unlimited sup­
ply of inexpensive energy. 

"The idea was largely depreciated, 
especially in the U.S., when the experi­
ments of Drs. Pons and Fleischmann, 
who claimed to have discovered cold 
fusion, could not be replicated by other 
researchers. 

"But Japanese scientists, intrigued 
with the concept, invited Pons and 
Fleischmann to Japan to discuss their 
work in 1989. Since then, Japanese 
experimenters have apparently repli­
cated Pons and Fleischmann's find­
ings, producing up to 70 percent more 
energy in heat than was put into the 
system in electricity. 

"The Wall Street Journal reported 
that five to six labs in the U.S., India, 
and Japan had conducted experiments 
that produced as much as three to four 
times more excess heat than the input 
power, although researchers are ques­
tioning whether it is "cold fusion" they 
are seeing or another phenomenon. 

"Twenty or so university groups are 
pursuing cold fusion in Japan, most on 
financial shoestrings. But now, Japan's 
Ministry of International Trade and In­
dustry (MITI) has decided to fund 
some of the research. 

"If this new effort produces more 
concrete results it could open a whole 
new avenue of potential future energy 
sources and would shift the focus of a 
good deal of energy research." 

Copies for non-government pur­
chasers will be available from the Na­
tional Technical Information Service in 
Springfield, VA, (document control 
number AD-A272448), telephone 703-
487-4650. Government agencies (or 
organizations with contractual relation­
ship with the government) can obtain 
copies now from the Defense Techni­
cal Information Center, 703-274-7633. 

A congressman stands up for cold 
fusion 

On February 16, 1993, Congress­
man Dick Swett of New Hampshire 
made this statement before the U.S. 

COMPILED BY GENE MALLOVE. 

House of Representatives Science, 
Space & Technology Committee, En­
ergy Subcommittee hearing, "Investing 
in Technologies for America's Energy 
Future": 

"I am pleased to see our subcommit­
tee holding a hearing on an issue of 
such critical importance. Last year's 
energy bill did much to help move our 
country in the right direction, but I be­
lieve that there is much more that we 
must do to accelerate our nation's 
transition from being a fossil-fuel 
based economy to being an energy 
self-sufficient economy based on alter­
nate and renewable energy sources. 

"I'm sure our panelists will have 
much to say about new energy tech­
nologies, and I expect that I will have 
numerous questions for them. I am 
particularly interested, however, in a 
field which is commonly referred to as 
cold fusion. Back in 1989, cold fusion 
first hit the media when Pons and 
Fleischmann made their startling an­
nouncement. Their announcement, 
however, turned out to be premature. 
The DOE issued a negative report, 
and cold fusion research has been lan­
guishing, at least in this country, ever 
since. 

"Despite the unfortunate events of 
1989, cold fusion research has contin­
ued, Japan has launched a substantial 
research effort, and, in this country, 
the Electric Power Research Institute 
(represented on today's panel), has 
undertaken a $12 million cold fusion 
research effort. Scientists at SRI and 
Los Alamos National Laboratory, along 
with scientists at various other places 
around the country and around the 
world, report getting excess heat from 
the electrolysis of 'heavy' water. I have 
recently received letters about cold fu­
sion which I would like to have entered 
into the record. One is from Dr. Ed­
mund Storms, a scientist at Los Alam­
os. Another is from a constituent of 
mine, Dr. Eugene Mallove, author of 
"Fire from Ice: Searching for the Truth 
Behind the Cold Fusion Furor." BotT 
letters address the need for increasec 
government attention to cold fusion. 

"Not being a scientist, I'm not in a 
position to evaluate the technical meri: 
of recent cold fusion research. It does 
seem to me, however, that there exists 
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sufficient factual evidence to warrant 
another comprehensive scientific re-
/iew of cold fusion. In any case, I hope 
cat our subcommittee will play a role 
i helping to find the truth behind the 
sold fusion furor. The mere possibility 
cat there may exist a new source of 
energy that uses water as a fuel 
cakes it too important to pass up." 

Told Fusion and SBIRs 
Cold fusion entrepreneurs need not 

apply for a U.S. Department of Energy 
SBIR (Small Business Innovation Re­
search) grant. Not only is there no con-
:eivable category for cold fusion in 
IDE's publication announcing SBIR 
cant areas, but cold fusion is specifi-
caJly excluded under two of the DOE's 
SBIR categories (30. Plasma Confine­
ment Systems Technology, and 31. 
Fusion Energy Systems). The DOE 
cguage leaves no doubt in anyone's 
m rid: "Excluded from this topic is re-
search pertaining to cold fusion, ¡ner-
a confinement fusion, and other fu-

: sn energy concepts that are not 
: ased specifically on magnetic con­
cernent of plasmas." 

Jrofile of the future? 
A headline in the New York Times, 

aiuary 1,1994: "Saudi Arabia to 
S ash Its Budget As Oil Prices Contin-
c to Plunge?" The Saudis were re-
i c e d to have slashed their budget by 
co (down from the $52.3 billion in 
1-93) because of the precipitous drop 

i oil prices. A glut of oil on the world 
~a-ket and the international recession 
: : jght this about. Question: If it's this 
I c now, what will happen when it be-
:~es crystal clear to oil-producing 
" sns that cold fusion technology is 

arreal? 

-pper sweats 
Dr. William Happer, the outgoing di­

c e r last year of DOE's Office of Ba-
: Energy Science, has never thought 

c c of cold fusion. A man with a hot 
e sn background from his days at 

ceton, Happer was one of the key 
c -be rs of the DOE's ERAB (Energy 
: -search Advisory Board) Cold Fusion 
arel who helped railroad a negative 
Eoort on cold fusion by November, 

19. Vice President Al Gore, who is 
c to have been instrumental in 

: -g Happer to vacate his DOE 
"—not over cold fusion, of course, 

Congressman Dick S)\'ett (D-NH) 

but because of another budgetary and 
scientific disagreement. 

Before Dr. Happer left his federal 
post, he encountered cold fusion once 
again. At a Department of Energy "Fis­
cal Year 1994 Budget Overview" hear­
ing (April 20, 1993) before the House 
of Representatives' Subcommittee on 
Energy of the Committee on Science, 
Space, and Technology, Congressman 
Dick Swett of New Hampshire pro­
voked this exchange with Dr. Happer: 

Congressman Swett: "I've been fol­
lowing the recent developments in cold 
fusion. That's one of the areas that I've 
been particularly interested in. As you 
know, in this field there have been 
substantial developments since the ini­
tial recognition and uproar back in 
1989. The U.S. scientists at SRI, Los 
Alamos National Laboratory, and at 
various places around the country and 
around the world are reporting excess 
heat from cold fusion experiments 
once again. The Third International 
Conference on Cold Fusion was just 
recently held last October in Japan, 
and I have in my possession in my of­
fice positive technical evaluations of 
the conference submitted by re­
searchers for MIT, the U.S. Office of 
Naval Research In Japan, and the U.S. 
Army Far East Research Office. I also 
recently received a letter regarding this 
issue from Dr. Edmund Storms at Los 
Alamos National Laboratory. 

"Dr. Happer, given all that's hap­
pened in this field over the last four 
years and given the wide range of po­
tential ramifications of the work, do you 
think it would be appropriate for the 
U.S. Government to consider taking 
another look at this field and to update 
the 1989 report? And I'm talking about 
literally just updating, not pushing for­
ward into further research expendi­
tures." 

Dr. Happer: "Yes. First of all, we are 
keeping up with this field, and we 
would be happy to consider any pro­
posal that is submitted to our research 
offices. To my knowledge, we have not 
gotten any In the last year or so." 

Editor's note: Dr. Happer knew full-well 
how reluctant CF researchers were to 
waste their time in proposals to DOE 
knowing Its extreme negative position. 
Also, It Is known that several earnest 
proposals have been rejected. 

Congressman Swett: "To my 
knowledge, there has not been a dime 
spent on keeping up with cold fusion 
research as far as what appears on 
the budget, and I am curious if there 
might be a delineation in that regard." 

Dr. Happer: 'Well, we have scientif­
ic attaches, for example in the Tokyo 
Embassy, and I got reports from them 
of the conference there, and also re­
ports from some of the participants. 
These were informal. Perhaps it would 
be a good thing to put together a little 
more formal report that could be circu­
lated. We would be happy to look into 
that." 

Congressman Swett: "I would ap­
preciate it if you would do so, and I'll 
expect to hear back from you." 

Dr. Happer: "Okay." 
The words of outgoing bureaucrats 

are cheap. If Dr. Happer or his succes­
sor have bothered to prepare such a 
report, would they kindly forward it to 
the offices of "Cold Fusion" Magazine? 

Editors note: No DOE official attended 
the Nagoya conference, as far as was 
known; It's only a few hours on the 
Shinkansen to Nagoya from Tokyo. 
Perhaps the "participant" that Happer 
spoke to was former ERAB Cold 
Fusion Panel Co-chairman, negativist 
Professor John Huizenga? 
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A deeper history of cold fusion 
What do we do if it's the philosopher's stone? 

^ 

If we consider the birth of cold fusion to 
have been the famous (infamous to 
some) press conference given by profes­

sors Fleischmann and Pons, then it is now a 
healthy child, just reaching its fifth birth­
day. Even so, it has had a sufficiently event­
ful life to make some sort of biography pos­
sible. The birth was difficult enough, and 
few thought the infant would survive. Since 
then, it has been given such a stack of death 
certificates that, if it were human and the 
same age, it would have difficulty seeing 
over them. 

It 's very difficult to talk about this 
strange creature, because we don't know 
what exact species it belongs to. What we 
do know is that it is not chemistry, because 
the energy released is hundreds or thou­
sands of times as great as it could be if it 
were. We also know that it is not "hot fu­
sion," though it may be a distant cousin. In 
some cases there are most definitely nuclear 
reactions going on, and some think that is 
the only source of the energy. Others think 
that the energy comes mostly from a com­
pletely new kind of super-chemistry, with 
nuclear reactions as just a small side effect. 
There are also some strange but well-attest­
ed results from "weird machines" which 
seem to be doing something which is at 
least closely related. 

The super-chemistry dimension 
For the moment, I'll use "cold fusion" as 

a catchall phrase to cover all unexplained 

energy-releasing phenomena which occur in 
ordinary matter at reasonably low tempera­
tures. And I'll throw in all nuclear phenom­
ena which don't fit modern theory. It is 
worth remembering that a number of solid-
and liquid-state phenomena have no full 
theoretical explanation: high temperature 
superconductors, conducting polymers, and 
sonoluminescence make good examples. It 
is the addition of the nuclear (or super-
chemistry) dimension which has made cold 
fusion so immensely unpopular, because it's 
not just outside current theories, it seems to 
run against them. 

Curiously enough, cold fusion can claim 
a much longer gestation than either hot fu­
sion or nuclear fission. By the 1920s it was 
realized that the stars could not go on gener­
ating heat for very long if they got their en­
ergy from chemistry or even gravitational 
collapse. The equivalence of mass and ener­
gy was understood, even though hydrogen 
fusion as a realistic explanation for the 
sun's heat would not come until 1929. Cer­
tainly, when Fritz Paneth and Kurt Peters 
first tried to convert hydrogen into helium 
at the University of Berlin in 1926, the dif­
ficulty of doing such a thing was not under­
stood. 

Paneth and Peters thought that, by using 
the famous ability of palladium to absorb 
great volumes of hydrogen, they might put 
the hydrogen under such huge pressures in 
the lattice of the metal crystals that some of 
it might be forced to turn into helium. And 

sure enough, they found helium. Perhap^ 
they had realized that the sun only manage 
to make a few watts of energy from e c 
cubic foot of its interior, they might 1c : 
been more suspicious of their results. Set 
enough, they realized eventually that the T.e 
lium came from contamination. Glass ce 
sorbs helium. Not much, but enough to rue 
the experiment. Meanwhile, John Tandbec 
in Sweden proposed that using electroche:: 
istry would improve the absorption of tr- -
drogen by the metal. 

In 1932, Harold Urey isolated deuterium 
(the heavy isotope of hydrogen) and Tand-
berg had another try, this time using deu­
terium with his palladium. Two years late: 
the first "hot" fusion experiments began. F-
nally, in 1938, it was realized that bombard­
ing uranium with neutrons caused them to 
split. This was amazing. The researchers 
had been expecting something much les> 
dramatic, and had been looking for the 
wrong products. It would not be in the leas: 
surprising if this lesson from history is rele­
vant to the cold fusion story. 

And it may be worth remembering tha: 
fission of this kind needs slow (cold) neu­
trons. The first thermonuclear bombs 
demonstrated rather effectively the power 
of fusion, and the race began to tame the re­
action. But the "hydrogen bombs" were not 
hydrogen or even deuterium bombs. The\ 
also needed tritium, because even the condi­
tions inside an exploding fission bomb are 
not enough for pure deuterium fusion. 

500 BC-1600(and 
btiyond) 
Alchemists attempt to discover w ay-
e Transmuting base metals 
i specifically mercury) Into gola 

1803 
The British chemist John Dalton 
proposes his atomic theory, which 
suggests ¡luit any (lenient is 
composed of identical atoms whose 
properties determine their chemical 
behavior. 

1868 
Pierre Janssen and Joseph Norman 
Lockyer discover helium in the sun. 
by studying its light spectrum. 

1895 
Sir William Ramsay isolates the 
element helium in an uranium-
bearing mineral. 

1896 
The French physicist. Henri 
Bequerel. discovers radioactivity. 

1905 
Finsiein's Special Relativity theory-
proposes the equivalence of mass 
and energy. 

1915 
American chemist William Draper 
Harkins suggests that fusion of 
hydrogen to give helium would 
release energy by converting a tiny 
proportion of its mass. 

1919 
Rutherford transmutes nitrogen into 
oxygen using high energy alpha 
particles. 

1926 
Fritz Paneth and Kurt Peters claim 
to have transmuted hydrogen into 
helium at the University of Berlin, 
using palladium as a catalyst. 

1927 
John Tandberg tries to patent an 
electrochemical cell with a 
palladium cathode, intended to 

produce helium. Paneth and Peters 
claim shown to be erroneous, the 
helium was contamination. 
Tandberg's patent is rejected. 

1932 
James Chadwick discovers the 
neutron. Harold Urey isolates 
deuterium, the heavy isotope of 
hydrogen. John Tandberg tries 
again, this time using high energy 
electrical discharges in palladium 
wire, 

1939 
Hans Bethe, George Gamow, and 
Ralph Adler publish details of the 
mechanism by which fusion 
reactions power the stars. 

1947 
Charles Frank suggests the 
possibility of muon—"heavy 
electron"—catalyzed cold fusion. 

1952 
First fusion bomb detonated by U.S. 
in the Pacific. 

1956 
L.ouis Alvarez and colleagues Û 
Berkeley observe muon-catatyz 
coldfusion. 

1984 
Pons and Fleischmann begin ' 
collaborative search for evidf 
fusion in electrochemical 
experiments with palladium a', 
heavy water. 

1986 
Stephen E. Jones of Brigham 
University and his colleagues 
coldfusion experiments with > 
Jones and Clint van Sicien pu 
paper on piezonuciear fusion 
use of extreme pressures to fo 
nuclei to fuse. 

1987 
Julian Rafelski and Stephen J 
publish in Scientific America!; 
article on muon-catalyzed cob 
fusion, indicating its future po: 
as an energy source. 
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BY CHRISTOPHER TINSLEY 

It wasn't going to be easy. In the end it 
would turn out to be impractical, but initially 
optimism was high. In England, in 1958, it 
was thought for a while that the ZETA ma­
chine's apparent success meant that fusion 
energy would soon be a commercial reality. 
However, it was all another mistake, and 
since then the projected date for usable hot 
fusion power slips further into the future 
with every passing year. The understanding 
of just how difficult fusion is, and the seem­
ing success of the hot fusion program, kept 
things pretty quiet in cold fusion. But in 
1985, Fleischmann and Pons started their 
self-funded crazy experiments in electrolytic 
deuterium/palladium cold fusion. And in 
March of 1989 they went public at the Uni­
versity of Utah. 

What happened next will doubtless keep 
science historians, sociologists, and maybe 
even anthropologists busy for years. In near­
by Brigham Young University, similar work 
by Steven Jones had been in progress for 
some time, and he was also due to publish. 
There seems to be no doubt that the two at 
Utah came under pressure to hold a press 
conference. They themselves have said that 
:hey would have preferred to do a further 
eighteen months of work, but apparently 
they did think at the time that their results 
would be fairly easy for others to repro­
duce—which of course they were not. Per­
haps they had just been lucky in their choice 
of supplier of palladium, or maybe they 
Aere better at electrochemistry than were 

their imitators, bet­
ter than they knew. 

A claim of such 
breathtaking au­
dacity could hardly 
expect a welcome 
from the ranks of 
hot fusion. With 
quite a few billions 
spent already, with 
half a century of 
effort behind them; 
with half a century 
and many more bil­
lions ahead of 
them, the news that 
a couple of mere 
chemists might 
have solved the 
problem on a labo­
ratory bench was 
absurd and yet 
alarming. Had 
these not been sci­
entists of consider­
able reputation— 
Martin Fleis­
chmann is a Fellow 
of the Royal Soci­
ety—their claim would have been ignored. 
Instead there began an international scram­
ble to try to reproduce the findings. 

Anybody who follows events in science 
can tell you what happened next. Some uni­
versities rushed onto our television screens 

Professors Stanley Pons and Martin Fleischmant 
University of Utah laboratory in 1989. 

to report success, and then retreated in em­
barrassment when they found their mistakes. 
A few obscure research outfits in strange 
foreign places continued to claim success. 
But solid, definitive work by such presti­
gious institutions as the Plasma Fusion Cen-

I 
989 
reh 23 

::ors Martin Fleischmann and 
'• Pons announce that a simple 
. iiemical experiment 

:-cs sustained nuclear fusion at 
:¿ mperature—or at least that 

'.known form of nuclear 
". is producing the excess 

ch 31 
:•: E. Jones of Brigham Young 
rsity in Utah speaks at 
bia University, contrasting his 
c> with that of Pons and 
•-.mann. 

ch-Aprii 
_ old fusion experimental 

" begin in India and in Japan, 

110 
-chers at Texas A&M, f§ 

y claim to have duplicated 
and Fleischmann 
nt (later proved to be 

Researchers at Georgia Tech 
announce the detection of neutrons 
fi-om an electrochemical cell. (A 
claim subsequently retracted, three 
days later.) 
Pons and Fleischmann paper on 
coldfusion appears in the Journal of 
Electroanalytical Chemistry and 
Interfacial Electrochemistry. 

April 12 
Meeting of the American Chemical 
Society in Dallas, Texas, is attended 
by some 7,000 chemists: Pons 
defends the alleged fusion 
breakthrough. 

April 14 
Peter L. Hagelstein at MIT 
announces he has submitted for 
publication four speculative papers 
to explain coldfusion by a 
mechanism he calls "coherent 
fusion." 
MIT announces that it has applied 
for patents related to Hagelstein s 
theories. 

Keith Johnson of MIT is the first to 
suggest that ordinary water could 
also produce excess heat, with his 
unusual "super-chemistry" theory 
(Dynamic Jahn-Teller Effect). 

April 18 
Italian physicist Francesco 
Scaramuzzi, with a group at the 
Italian Atomic Energy Authority at 
Frasead claims success in detecting 
neutrons from coldfusion using a 
titanium metal infused under 
pressure with deuterium. 
Robert Huggins, at Stanford 
University, says he has obtained 
excess heat in an electrochemical 
cell with heavy water, but not in one 
with light water. 

May 1-2 
Researchers at MIT Plasma Fusion 
Center say they have found serious 
flaws in the neutron emissions data 
reported by Pons and Fleischmann ; 
claim that Pons and Fleischmann 
were unlikely to have detected 

Boston Herald story planted by MIT 
Plasma Fusion Center backfires. 
Ata meeting of the American 
Physical Society in Baltimore. MO, 
physicists and chemists roundly 
criticize and mock the work of Pons 
and Fleischmann. 

May 8 
At meeting of the Electrochemical 
Society in Los Angeles, Pons and 
Fleischmann défend their 
experiments against criticism, but 
back off on their claims to have 
detected neutrons. 

May 18 
An extended scientific 
correspondence by researchers at 
MIT s Plasma Fusion Center 
appears in Mature. < riiiquing the 
original Pons and Fleischmann 
neutron data and finding it to be 
seriously flawed. 
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c : r. MIT. Caltech, and the British 
i c e : : research laboratory at Har-

efl coved that it was all a terrible 
c c c or worse. Since then, most 
people have heard little about cold 
e c " research. 

S :. what really did happen? Is it 
¡•si that there are a few rather 
c c g e scientists who cannot see that 
:: is a dead issue? What really hap-
cr.ec was the greatest failure—and 
the greatest triumph—of science in 
codent times. Not of science the ab-
c c t i o n . but science as practiced by 
recce. Anybody who has followed 
the story carefully should have lost 
any illusions about science, but 
gained a lot of admiration for some 
scientists. Electrochemistry is an ex­
acting discipline, and requires a lot of "job 
knowledge" not generally available in our 
great nuclear laboratories. 

In any case, asking a group of physicists 
to check out a weird idea in electrochemistry 
is a bit like asking Ford to report on the lat­
est offering from General Motors. Few peo-
ple questioned the conclusions made by 
these great institutions, but study of their ex­
perimental results indicates that something 
is wrong, very wrong. In the case of Caltech, 
the basic argument is about the way they 
calculated heat. How can it be that there is 
no clear agreement about how we measure 
heat? What use are the laws of thermody­
namics if we cannot measure the quantity 
they describe? Harwell had access to Fleis­
chmann's advice, and they did a very long 
series of tests. One commentator finds that 
their raw data shows at least ten unexplain-
able bursts of heat from the cells. As for 
MIT, I believe that the Gentle Editor and 
those who have studied the "unusual data re­
duction methods" of the MIT PFC (Plasma 
Fusion Center) are better qualified than I to 

Mankind's energy 
problems will be over, 
with low-technology 
generators replacing oil, 
coal and fission. Beyond 
that will come a new 
understanding of how to 
provoke nuclear reactions 
at will.. . 

comment 
episode. 

on that unattractive 

Prof. Martin Fleischmann with cold 
fusion cell in 1989. 

And the score i s . . . 
So far, the score for science was 

nil. The score went up when many 
good labs made an honest effort to 
reproduce the effect but could not 
find it. Now the heat was on the two 
scientists. The science community 
arose, mighty in their wrath, and fell 
upon them in a quite unprecedented 
manner. It is for others to ask why, 
but it made one thing clear. If you 
are a scientist, then don't make a 
mistake, or what other scientists de­
cide is a mistake. Boldness and risk-
taking are out, go for the safe op­
tions. 

Science journalists showed an unhealthy 
enthusiasm to join the baying mob; presum­
ably there is a great reservoir of bad feeling 
in science, and this episode let it all out. 
There was much hunting for anything which 
might be considered to be impropriety, but 
the real crime seems to have been that most 
unholy wickedness of all—Fleischmann and 
Pons had worked outside their own field of 
study. But it is quite true that many honest 
efforts were made to do the experiment, and 
many failures. Like many solid-state effects, 
success depends on a number of factors, and 
not all of them are understood even now. 
This became a hopeless situation, it became 
impossible for research to go on in a normal 
manner. The "normal manner" would (sup­
posedly) go something like this: 
An experimenter would find an unexpected 
effect and submit to a scientific journal a pa­
per describing the results. The paper would 
be reviewed by a number of experts in the 
field. If they felt that the results were worthy 
of publication, the paper would eventually 
appear in print and, if the results were suffi-

May 23-25 
The first conference dedicated 
exclusively to cold fusion is held in 
Santa Fe. NM, and draws some 500 
participants. 

June 15 
Harwell Laboratory in England 
stops work on coldfusion 
experiments. 

June 26 
Los Alamos National Laboratory 
scientists announce finding tritium in 
cold: fusion experiments. 
MIT Plasma Center holds "Wake for 
Cold Fusion" —weeks before 
analyzing its own calorimetry 
residís 

July 12 
Interim report by ERAB panel < >f 
DOE. finds no good evidence for 
cold fusion and rejects a formai 
research center for cold fusion. 

October 16-18 
F.PRFWSF meeting on coldfusion in 
Washington, DC. Positive results 
continue to be reported. 

November 1 
Final DOE ERAB report approved 
concluding that evidence for cold 
fusion is not persuasive. 

1990 
March 28-31 
First Annual Conference on Cold 
Fusion held in Salt Lake City is 
attended by over 200 researchers. 
Nature magazine (March 29) 
publishes scathing editorial attacks 
on coldfusion research and prints 
an article by University of Utah 
physicist Michael Salamon et ai 
claiming that in 19&9 tests they 
detected no nuclear products coming 
from Pons's cells. 

June IS 
Publication in Science of a lengthy 
expose by- Gaiy Taubes in which he 
strongly suggests that high levels of 
tritium found in Texas A&M 
University cold fusion experiments 
were the result of fraudulent spiking 
of the cells. 

July 23 
Bruce Liebert and Bor Yann Liáw 
and colleagues at the University of 
Hawaii report multi-watt excess 
power output from electrochemical 
ceils incorporating molten salts and 
deuterium. Results reported at the 
coldfusion sessions of the World 
Hydrogen Energy Conference: 

October 
Conference on Anomalous Nuclear 
Effects in Deuterium/Solid Systems, 
Provo, Utah. 

1991 
March 17 
Sunday New York Times, page I : 
Frank Close's accusations of ethical 
violations by Pons and Fleischmann, 
Implication of fraud is strong. 

March 22-26 
First Russian National Conference 
on Cold Fusion, Dubna-Moscow-* 
Research at 45 institutes reported. 
80 papers submitted. 

June 7 
Frank Close speaks on "An Exp., 
on Cold Fusion" at MIT Plasma 
Fusion Center, 
Eugene Mallove publicly disavc 
MIT press release of May 1,198 
which contradicted Boston Hera 
story, and challenges I9S9 PFC 
experiment. PFC Director Rona. 
Parker publicly promises full 
disclosure of all data: Mallove 
resigns from. MIT News Office. 

June 2 9-July 4 
Second Annual Conference on C 
Fusion, al Como in Italy: 

June 30 
National Cold Fusion institute ù 
Salt Lake City closes because ot 
insufficient funding. 

August 
Publication of the Mills & Kneic 
paper, in Fusion Technology, 
claiming excess heat with light 
water, potassium carbonate and 
nickel. 
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cient ly surpr i s ing , o ther exper i ­
menters would try the experiment. If 
they were successful, they in turn 
would publish, and the theoreticians 
would get to work to explain the 
whole thing. 

So much is made of those rare oc­
casions when this system has al­
lowed a nonexistent effect (like the 
infamous "polywater" affair, which 
misled scientists for years) to gain 
apparent respectabi l i ty , that this 
process is very strict—perhaps too 
strict. Fear of being involved in an 
affair which may later harm their 
reputations makes a lot of people prefer to 
play safe and reject the work. 

In cold fusion the whole system col­
lapsed. Once MIT, Harwell, and Caltech had 
issued their (unquestioned) results, the field 
was no longer respectable. Never mind the 
results trickling in, they never even made it 
to peer review in those journals which had 
editorialized in the most scathing tones upon 
the whole affair. When results were so good, 
so careful (and a lot of the early positive pa­
pers were not) then reviewers—sometimes 
apparently selected for their known views— 
would re jec t them on the most absurd 
grounds. 

When good work (like the results reported 
by Yamaguchi of NTT in 1992) was obvi-
ausly going to be reported in the newspa­
pers, some of the science journals would 
mention it and get comment from a known 
opponent who had not reviewed the find­
ings. When a sympathetic editor of the Euro-
c a n journal Physics Letters A started to 
rublish some of the most spectacular results 
from Kucherov in late 1992, from Fleis-

e m a n n and Pons in early 1993) the silence 
com the journal Nature (which had pub-
ished an editorial, "Farewell (not fond) to 
. aid fusion") was deafening. 

Others think that the 
energy comes mostly 
from a completely new 
kind of super-chemistry, 
with nuclear reactions as 
just a small side effect. 

Undaunted, the semi-popular British mag­
azine, New Scientist, published a wholly lu­
dicrous, inaccurate and misleading account 
of the latter paper—accompanied by an edi­
torial pontificating on the need for accuracy 

Prof. Stanley Pons with cold fusion 
cell prototype in 1989. 

in science journalism. It caused me 
some innocent merriment when the 
same writer, in the same magazine, 
published a rather more balanced re­
port in January 1994. Commenting 
on a paper in the same Physics Let­
ters A. he reported that Otto Reifen­
schweiler found in the early 1960s 
that a mixture of titanium and tritium 
lost 28% of its radioactivity when 
heated to a temperature not much 
above the boil ing point of water. 
Hendrik Casimir, the then director of 
research at Philips says the paper 
"supports the idea that the solid state 

environment could have an effect on ra­
dioactivity" and that the recent rows over 
cold fusion had finally persuaded them to 
publish the findings. This may all be a big 
mistake, but it adds to the pile of related re­
ports. 

The philosopher's stone 
Is this just a story of intellectual skulldug­

gery, of an arrogant science community ac­
tively working to stamp out heresy, of dedi­
cated scientists struggling to unlock nature's 
secrets despite derision from their former 
friends? It's all of those things, but there is 
another side to the tale. There was overen-
thusiasm at the beginning, leading to sloppy 
work and rushed papers. Above all there was 
the big problem: if you think you may have 
the key to unl imi ted energy , un l imi ted 
wealth—and maybe the philosopher's stone 
as well—how objective are you going to be? 
What are you going to do for funding? Will 
you even want to publish your work? Proba­
bly you will end up torn between all manner 
of conflicting interests. 

It would take far too long to describe the 
hundreds of good, solid results achieved 
around the world during the past five years. 
Better to review the field as it stands, but 
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July 10 
Japan's MITI announces major 
funding of cold fusion research. 

July 27 
Edmund Storms of Los Alamos 
National Laboratory announces 
replication of Takahashi's (Japan, 
Osaka University) excess heat. DOE 
Washington immediately restricts his 
funding. 

A ugust 
Dr. Mitchell Swartz publishes 
"Reexamination of a Key Cold 
Fusion Experiment: 'Phase-IT 
Calorimetry by the MIT Plasma 
Fusion Center" in Fusion Facts. 
Analysis finds numerous faults in the 
analysis, as well as strong evidence 
that data were inappropriately 
altered and processed. 

October 21-25 
Nagoya Third International 
Conference on Cold Fusion. 
Numerous results confirm 
reproducibility of excess heat and 
nuclear phenomena, 

November 1 7 
NIT Laboratories of Japan 
..-•••; •• •• ces $565.000 ''ColdFusion 

Kit" to demonstrate helium-4 
production. 

December 3-4, 9-10 
Dr. Reiko Notoy-a of Hokkaido 
University comes to MIT to 
demonsfraie her light water cold 
fusion experiment. 

1993 
March 25 
Congressman Dick Swett (D-New 
Hampshire) and Eugene Mallove 
testify before the House 
Appropriations Committee, 
Subcommittee on Energy and Water 
to ask for funding for a National 
Academy of Sciences review of cold 
fusion. 

May 3 
Publication by Fleischmann and 
Pons of their high-power coldfusion 
work, including continuing energy 
output when energy input ceases. 

June 24 
Canadian Broadcasting Corporation 
airs documentary program on cold 
fusion, which is highly positive. 

August 
Popular Science publishes objective 
account of latest coldfusion 
developments, the first cover story 
on coldfusion since 1989 by a U.S. 
publication. 
December 
ES ECO. a Salt Lake City-based cold 
fusion company acquires exclusive 
licensing rights to Utah coldfusion 
patents. 

December 6-9 
Fourth International Cold Fusion 
Conference held on Maui, Hawaii. 

1994 
January 3 
Publication of 33-year-old work by a 
former chief physicist at Phillips in 
The Netherlands, reporting 
anomalous radioactivity of tritium in 
titanium. 

February 21 
Publication in an Italian physics 
journal of definitive coldfusion 
experiment showing unambiguous 
evidence for long duration, high 
excess power at high temperature in 
a gas phase experiment with nickel 
material. 
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" c . cere is the odd matter of geography. 
The great physicist Ernest Rutherford once 
nid, "There are no 'sciences,' there is only 
r e síes, the rest are just stamp-collecting." 
Rutherford was a New Zealander, but he 
worked in England. Michael Faraday, ar-
ecbly the greatest experimental physicist 
who ever lived, was in contrast a man of 
great humility. 

But it looks almost as if for nearly a cen­
tury Britain felt that she did the physics, the 
Germans did the chemistry (just barely re­
spectable), and lesser breeds were allowed 
to pick over the leavings. Britain has the 
Royal Institution, the Royal Society, the 
journal Nature, all hoary with age and hon­
ors—and there's nothing so very bad about 
all that. But it can be no coincidence that 
Britain led the battle to crush cold fusion, 
that only in Britain is there no research that I 
know of. Next to none in Germany, either. 

In the United States, cold fusion is an es­
sentially "underground" activity, with the re­
markable exceptions of the funding of SRI 
International by the Electric Power Research 
Institute and the continuing publication of 
cold fusion papers in the journal of the 
American Nuclear Society Fusion Technolo­
gy. The intellectual climate ("emotional cli­
mate" might be a better term) is such that 
any ideas of Federal funds being either 
available—or acceptable by universities— 
can be forgotten for the immediate future. 

Work is proceeding, and has produced 
impressive results considering the limited 
funds. Elsewhere, it might be fair to say that 
levels of work are patchy. A little in France, 
more in Spain and Italy, a lot in the former 
Soviet Union and China, and of course the 
extraordinary level of activity in Japan, 
where government and industry are collabo­
rating in the uniquely Japanese way that has 
brought them such success in other fields. 

However, things are changing. Pragmatic 
business interests in Britain and the U.S.. 
and probably elsewhere, are more interested 
in results than theoretical objections to them. 

As for experimental results, the original 
electrochemical experiments have contin­
ued, but have been joined by a whole host of 
other techniques which can be presumed to 
be related. These include electrochemistry of 
molten salts, dry experiments involving pal­
ladium and also a variety of complex crys­
talline substances like tungsten bronzes and 
others resembling those used in high temper­
ature superconductors. The effect of ultra­
sound on palladium in heavy water seems to 
be to trigger the reaction. Fleischmann and 
Pons (and others) have reported finding that 
a used electrode from their experiments will 
continue to give off substantial amounts of 
heat (hundreds of times that which might be 
expected if the trapped deuterium were fully 
oxidized) for hours after the experiment is 
ended. At least three groups have found ex­
traordinary isotope changes and blatant 
transmutations in the metal, and solid evi­
dence is available for the production of tri­
tium and helium-4. 

There is also the strange energy-releasing 
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Prof. Steren Jones of Brigham Young University (1989) preparing for neutron 
measurements in a "mother earth soup" cold fusion cell. 

phenomenon of "light water cold fusion," 
electrolysis of potassium carbonate solution 
in light water with nickel electrodes. This 
was first reported by Randell Mills in 1991. 
and has subsequently been replicated by sev­
eral researchers. 

However, the whole field is dogged by in­
sistence that contamination or fraud is the 
cause of the nuclear products—and even the 
heat. It might be thought that the over­
whelming evidence would convince any­
body, and it is true that man)' who have not 
been emotionally involved are now- con­
vinced of the reality of at least some of the 
effects. 

The biggest difficulty of all is the one of 
reproducibility. With no understanding, with 
no fully satisfactory theory, without even 
tools (or the access to them) to investigate 
fully the detailed structure of different 
batches of metals to find out why one works 
and the other does not. the whole area of 
study has big problems. 

But even with a fully reproducible cold 
fusion generator, producing many times 
more energy than is put into it. for long peri­
ods of time (and you might well see them in 
1994), do not imagine that the views of the 
opposition will change. Industry and com­
merce may well be interested, but the only 
thing which will even shake the certainties 
of the so-called "skeptics" (they are in fact 
no such thing) will be a fully self-sustaining 
machine, one which will produce enough 
energy in the form of electricity that it can 
drive itself. And it will have to come with a 
design from which anybody can build. 

What can we now expect for the future? It 
is probably foolish to assume that no new. 
reliable devices will appear in the coming 
months, but let's assume thev won't. If not, 

then firstly there will be "energy amplifiers" 
which produce several times as much heat as 
they consume in electrical energy. Follow­
ing close behind them will be electricity or 
heat generators of sufficient power that they 
will make possible the cold fusion car or do­
mestic power and heat generator. 

Mankind's energy problems will be over, 
with low-technology generators replacing 
oil. coal and fission. Beyond that will come 
a new understanding of how to provoke nu­
clear reactions at will, leaving the way open 
to large-scale transmutation, and the conver­
sion of nuclear waste into harmless sub­
stances. Just as happened a century ago. the 
face of science and of the world will change 
forever. 

The press conference of 1989 will proba­
bly be seen in the future as the event which 
broke the mold. Already the climate of opin­
ion has shifted. If some backyard inventor 
insists that he can do something weird like 
bending a light ray into loops (to take an ut­
terly absurd idea) then he may find a more 
sympathetic audience than before—one 
which will ask for proof rather than laugh at 
him. Those scientists who have "impossible" 
results in a back drawer will, like the Philips 
researchers, dust them down for possible 
publication. The work of such as Kervran, 
who seems to have demonstrated "biological 
transmutation of elements" in the 1950s will 
be—is being—looked at again. 

It is not for every generation to see the 
world turned upside down. They tell me that 
an ancient Chinese curse is, "May you be re­
born into interesting times." I take the other 
view, this is an exciting time to be alive. 
Perhaps we can hope that we will handle 
these changes in a responsible and humane 
way. 
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Dr. Mitchell Swartz (BS. 1971: MS. EE. 
and ScD, 1984, electrical engineering, 
Massachusetts Institute of Technology: 
MD, Harvard University, 1978) conducts 
"esearch into coldfusion, as well as dye-
catalyzed photochemical reactions and 
proton reactions on Group VIII metal 
electrodes. His interests include molecular 
sensors, viral inactivation, and radiation 
mcology, and the interactions of radiation 

and matter. Dr. Swartz is Editor-in-Chief 
f Cold Fusion Times newsletter. 

A new information pathway 
to the future 
Cold Fusion is here to stay. Despite a 

dwindling but vocal band of skeptics, 
there is now something new under the sun. 

To be sure, the cold fusion naysayers are 
still attempting to counter the growing lit­
erature of positive results by doing what 
we engineers call "hand-waving." They 
spout non-sequiturs such as. "the reactions 
are not those of the sun nor do they gener­
ate large numbers of neutrons." That is 
true enough. Cold fusion reactions are not 
those of the stars. But they do occur in ma­
terials which are ordered within a crys­
talline lattice, not in plasmas at millions of 
degrees. A new physics of materials has 
been discovered in the solid state. It is pre­
cisely in that area where the secret to "cold 
fusion" resides. 

At the recent Fourth International 
Conference on Cold Fusion (ICCF-4). 
which was held on Maui last December, 
there were scores of experimental confir­
mations of cold fusion. Both nuclear and 
thermal products created by several cold 
fusion phenomena were reported. These 
confirmations now range over numerous 
physical systems, including both the initial 
Fleischmann and Pons heavy water/palla­
dium system (with and without lithium) 
and progressing through other systems in­
volving diatomic hydrogen gas (also Di, 
heavy hydrogen gas) and high voltage 
glow discharge. 

ICCF-4 was four days full of idea-swap­
ping and resource-sharing, amid intensive 
lectures on theory, materials science, and 
nuclear physics. Skeptics were vastly out­
numbered by the representatives from the 
many developing businesses in this new 
field. The cold fusioneers reported that 
they weren't too bothered by the three or 
four hard-core cold fusion detractors. 

Supporters, on the other hand, were far 
more concerned about finding time to deal 
with the cornucopia of more than 150 new 
papers, and scores of laboratory efforts con­
firming cold fusion phenomena. There were 
man\' new developments and more than 100 
papers reporting experimental results. 

The field is warming up 
How this field has evolved from the 

spring of 1989! Now there are hundreds of 
scientists, thousands of students, and mil­
lions of potential beneficiaries of this new-

technology. The rise in power levels of 
cold fusion systems from 1989 to present 
(from 10 Watts/cm3 to now over 1000 
Watts/cnT of palladium) matches the in­
crease in publishing that informs us about 
this dramatic new research area. 

It has become increasingly difficult to 
keep abreast of the latest cold fusion hap­
penings with the torrent of information 
pouring out from California, 
Massachusetts, Illinois, Texas, Utah, 
Russia, Italy, China, the UK, Japan, and 
France. Add to this the developing variety 
of materials used in cold fusion, theories to 
explain the latest findings, nuclear prod­
ucts generated, and the emerging technolo­
gies—all with vast implications for busi­
ness, technology, and industry. 

"Cold Fusion" Magazine will be a ma­
jor contributor in processing and taming 
this information overload. With this issue, 
the number of publications focused on cold 
fusion has increased from three to four, 
with "Cold Fusion" being the first maga­
zine in the world on the subject. But the 
significance of this magazine is just anoth­
er reflection of the continuing demand by 
scientists, engineers and laypeople to ob­
tain even more valuable information on 
this field. 

Before, there were Fusion Facts and 
Cold Fusion Times newsletters. There was 
also the cold fusion section of the academ­
ic journal Fusion Technology, a publica­
tion of the American Nuclear Society, 
which is primarily devoted to hot fusion. 
These publications were pioneers in their 
attempts to present the growing lode of 
new information to the world. 

With the inaugural issue of "Cold 
Fusion." another information pathway has 
opened. The world's first magazine devot­
ed exclusively to disseminating cold fusion 
information will also play a major role in 
correcting flawed perceptions regarding 
"cold fusion". 

I am delighted to come aboard as a 
Contributing Editor. In the months and 
years ahead, I will devote this column to 
materials, physics, and other innovative 
scientific issues in cold fusion. Next issue 
will bring a discussion of one of the nu­
clear products of this exciting new technol­
ogy, for which there is an increasing body 
of scientific evidence—the inert gas 4He. 
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Introducing Hal Fox 

Immediately after Hal Fox heard about the 
announcement of cold fusion, discovered 
at his Alma Mater (the University of Utah), 
he decided he had to get involved. 
Although he had just retired, he and a few 
friends established the Fusion Information 
Center, Inc. and laid plans for publishing 
Fusion Facts, a monthly technical 
newsletter that put out its first issue in July 
1989. By attending and reporting on all of 
the international conferences on cold 
fusion, plus many regional conferences, 
Hal has gained a reputation for the rapid 
dissemination of factual information about 
coldfusion, and has made many friends 
among coldfusion scientists. We are 
pleased that Hal has agreed to write a 
column for "ColdFusion" Magazine.— 
Eugene Mallove, Ed. 

A challenge to the cold fusion skeptics: 
Attack all of these devices! 

If Drs. Stanley Pons and Martin 
Fleischmann should be criticized, it 

would be for not stressing the difficulty of 
designing and operating a successful cold 
fusion electrochemical cell. Almost none 
of the criticism poured out on Pons and 
Fleischmann came from their peers, the 
world's foremost electrochemists. For ex­
ample, Dr. John O'M Bockris, a world-
renowned electrochemist. was one of the 
first to replicate the effect. Dr. Edmund 
Storms also achieved early successes 
(see cover). 

Operating on the assumption that if 
there were a nuclear reaction it had to be 
the fusion of deuterium-deuterium, the hot 
plasma physicists leaped to the conclusion 
that fusion in a metal lattice must produce 
the same results as d-d fusion in high tem­
perature deuterium plasma. 

Because most of the hot fusion physi­
cists had immediate access to neutron mea­
suring equipment, many of them hurriedly 
put together experiments, operated for a 
few hours, found no neutron emission, and 
then began labeling Pons and Fleischmann 
poor experimenters (at best) and frauds (at 
worst). Most of such early negative papers 
indicate that the authors' study of electro­
chemistry had been neglected. 
Electrochemists. who served as consul­
tants, had a depth of knowledge of this 
new procedure apparently gathered from 
little more than TV news footage. 

Obviously, what took Pons and 
Fleischmann several years of work was not 
replicated in a few days by those unskilled 
in the art. 

Frightened by the concept that two 
chemists could produce "excess power" in 
a relatively simple table-top experiment, 
some of the hot fusioneers (who have yet 
to achieve excess power with hot fusion 
devices) began an unprecedented, and vo­
cal, attack on cold fusion in general, and 
Pons and Fleischmann in particular, an at­
tack still waged by a few; confirmed skep­
tics—two of whom attended the Fourth 
International Conference on Cold Fusion 
(Maui, Hawaii. December 1993). 

The laughable part about this on-going 
skirmish is that the "pathological skeptics" 
are still denouncing the heavy-water, palla­
dium, lithium system that Pons and 
Fleischmann announced March 23, 1989. 

Many other scientists, recognizing a good 
thing when they learn about it, have forged 
ahead with their own ideas about other 
ways in which nuclear reactions can be 
produced and controlled in other types of 
devices. 

Here is the latest scoreboard of devices 
that produce nuclear reactions (and nuclear 
byproducts including heat): 

1. Molten salts using potassium, sodium, 
and lithium salts and a palladium elec­
trode. (Liaw and Liebert, University of 
Hawaii, 1990, Fusion Technology January 
1993.) 

2. Demineralized water (light water), 
nickel cathodes, and, for example, potassi­
um carbonate electrolyte. (Randell Mills, 
1989-90. Fusion Technology August 1991, 
Bush and Eagleton, Cal Poly - Pomona, 
1991, Fusion Technology September 
1992.) 

3. Glow Discharge (low pressure), palla­
dium cathode, deuterium gas system. 
(Kucherov, Karabut. & Savvatimova, 
LUCH, Russia, 1990-94, Fusion 
Technology December 1992.) 

4. Sparking discharges using deuterium 
gas and palladium cathodes. (Dufour, 
France, 1989-90-93, Fusion Technology 
September 1993.) 

How would you feel if 
you had just invented 
the airplane, and 
someone else 
announced a 
spaceship? The hot 
fusioneers are 
suffering from 
technological 
obsolescence. 
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5. Capillary cold fusion. (Work funded 
c : reported by J.P. Vigier, 1990-93, in 
ercer Czechoslovakia; Physics Letters A.) 

6. Bronze crystals, sodium tungstate 
c . stals which form tiny tubules. (Kaliev, 
Baraboshkin, Samgin, et al, 1992-93, 
ccterinburg, Russia, ICCF-3.) 

7. Proton Conductors. (Mizuno, Enyo, 
-cimoto, & Azumi, Hokkaido Univ., 
cpan. 1993, ICCF-4.) 

All of these new methods have been ex­
perimentally verified, have peer-reviewed 
results published in scientific journals, and 
1 ere reported to conferences of peers in 
cious scientific and technical meetings. 

Cold fusion skeptics haven't begun to keep 
c with the rapid developments in the 
TTeld. They have scarcely mentioned these 
¿dditional ways in which nuclear reactions 
eve been produced. 

Perhaps hot fusion lobbyists haven't had 
time to read the literature because they've 
c e n so self-congratulatory for having 
ehieved in recent few-seconds tests an 
ctput power 20-30%' of the 24 million 
watt input power using their $500-plus 
million toy at Princeton. 

By the way, this "toy" is now so ra­
dioactive that a one-year cooling down pe­
riod is required before being dismantled 
and shipped off to some nuclear waste 
repository. And this is heralded as their 
greatest success. With $500 million in an­
nual funds at stake, is it no wonder these 
lobbyists are not applauding cold fusion 
advances? 

Does the flat-out rejection of the new 
science called cold fusion indicate it is bad 
science, or that the peer-review system is 
wrong, or that scientists are incapable of 
recognizing new discoveries? Not neces­
sarily. It depends on whose ox is being 
gored. In 1989, one unnamed hot fusioneer 
was quoted as complaining, "How would 
you feel if you had just invented the air­
plane, and someone else announced a 
spaceship?" The hot fusioneers are suffer­
ing from technological obsolescence. They 
will struggle to obtain funds to create big­
ger and more expensive toys while the new 
science of cold fusion develops commer­
cial products. Then they will declare that 
they knew cold fusion was a good idea 
from the very first. 

It is unusual that we do not, as yet, fully 
understand the complex processes of cold 
fusion? No! We don't even understand ful­
ly, as yet, the process of chemical cataly­
sis. There are some, including this author, 
who believe that various nuclear reactions 
are being catalyzed on the surface or with­
in metal lattices. Edison, the Wright broth­
ers, Goddard, the developers of atomic en­
ergy, and many other pioneers have been 
strongly criticized for their revolutionary 
ideas. Pons and Fleischmann are just the 

most recent of the scientific pioneers to re­
ceive arrows in the back. Just don't bet 
against their ultimate success and future 
acclaim. 

So what is next in this engaging saga of 
new science? I don't know, and that is 
what makes it all fun. Watch for comments 
about the article "Inertia as a Zero-Point 
Field Lorentz Force." (Haisch, Rueda, & 
Puthoff. Physical Review A, February 
1994.) In my opinion, scientists will soon 
have to deal with the concept of a strongly 
energetic Lorentz-type energy that per­
vades all space and most matter, including 
cold fusion cells. [A Lorentz electromag­
netic field cannot be sensed, perceived, 
felt, or measured from a fixed frame of ref­

erence, but only from an accelerated frame 
of reference.] 

In cold fusion devices, deuterons (ion­
ized deuterium atoms) should not be able 
to fuse because the same charge should 
mutually repel the deuterons (the Coulomb 
barrier). However, could a strongly ener­
getic, pervasive. Lorentz-type field plus a 
metal lattice, plus a constant flow of elec­
trons, provide a means to easily overcome 
this charge barrier? Don't miss an issue of 
"ColdFusion" Magazine. 

Hal Fox is the editor of Fusion Facts and 
New Energy News, Salt Lake City, Utah. 
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E X P É R I M E N T E R C O R N E R 

Skeptics beware 
Protocols for conducting light water excess energy experiments 
ASSEMBLED BY EUGENE F. M A L L O V E AND JED ROTHWELL FROM PUBLISHED AND UNPUBLISHED MATERIAL . 

This column Is intended to augment 
the Fusion Technology paper by 

Mills & Kneizys. Fusion Technology is 
carried In many major libraries, for ex­
ample, the Boston Public Library, and 
the MIT science library. 

Purpose 
Many people have heard of the light 

water excess energy experiment re­
ported by Mills and Kneizys in Fusion 
Technology. By January 1992, this ex­
cess energy effect had been repro­
duced by at least a half-dozen other 
groups. Even though the experiment Is 
simple and apparently highly repro­
ducible, many would-be experimenters 
might be deterred from trying it be­
cause of the well-known history of diffi­
culties with Pons' and Fleischmann's 
heavy water palladium-platinum ap­
proach. 

Although Mills et al do not think their 
excess energy Is due to "cold fusion"— 
they have an elaborate theory of 
shrinking hydrogen atoms to explain 
the excess power—their experiment 
was inspired by the Fleishmann and 
Pons announcement. The purpose of 
this brief collection of experimental 
protocols is to encourage others to try 
the Mills experiment, and perhaps go 
beyond it in their investigations. 

How to begin 
The first order of business is to read 

the experimental part of the Mills-
Kneizys paper In Fusion Technology to 
familiarize yourself with the basic ap­
proach. Don't try any fancy pulsed in­
put power in the beginning. Stick with 
continuous (DC) input power. Don't be 
concerned about Mills' and Kneizys' 
exotic theory, which may be wrong or 
right. It's the validity of the experiment 
that's important at the moment. Other 
theories, including "conventional" cold 
fusion mechanisms working with the 
trace amount of deuterium, might be 
invoked to explain the excess energy 
in this light water experiment. 

Conditions to be employed 
1. The volume of solution could be 

from 100 ml to 1,000 ml in a vacuum-

jacketed glass dewar cell. You might try 
using an ordinary thermos bottle, fa­
vored by the Indian researchers at the 
Bhabha Atomic Research Center! 
Some people have tried a non-dewar 
cell, using a heavily insulated glass 
beaker with plastic materials to give the 
same insulating dewar effect. The cell 
should be closed at the top with a ta­
pered rubber stopper. Teflon might be 
better to reduce possible contamination. 

2. The electrolyte should be: 0.6 M 
aqueous K2CO3 of high purity. 

3. The electrolyte should be stirred 
continuously with a magnetic stirring 
bar to ensure temperature uniformity. 

4. The nickel cathode does not ap­
parently need the exact configuation of 
the "spiral wound" sheet described by 
Mills-Kneizys in their paper. It could be 
just a flat sheet of nickel, but the ratio 
of the total surface area (i.e. both 
sides) of the nickel cathode to the sur­
face area of the platinum anode should 
be no less than 20/1. 

5. The anode is of platinum wire, 1 
mm diameter. Mills and Kneizys used 
a spiral-shaped piece 10 cm long. 

6. Above all, avoid impurities and 
contamination of the cell materials, 
whether in handling or in environmen­
tal conditions. Particularly ensure that 
no organic contaminants are in the cell 
or on the electrodes, and don't forget 
that remnant soap film could be a 
problem. 

7. Dr. V.C. Noninski, (now at Fitch­
burg State College, Fitchburg, 
Massachusetts) who has replicated 
this light water work, recommends: 

"Before starting the experiment, me­
chanically scour the platinum anode 
with steel wool, soak overnight in con­
centrated HNO3, and then rinse with 
distilled water. Remove the nickel cath­
ode from its container with rubber 
gloves, and cut and bend it in such a 
way that no organic substances are 
transferred to the nickel surface. 
Preferably, dip the nickel cathode into 
the working solution under an electroly­
sis current, and avoid leaving the nickel 
cathode in the working solution in the 
absence of an electrolysis current." 

8. Before attempting to run the cell 
to demonstrate excess energy, reverse 
the cell polarity for about one hour to 
anodize the nickel cathode. However, 
Professor John Farrell of the Mills 
group has said that 0.5 hour of this 
treatment is adequate. He says this 
"electropolishes the Ni." 

9. Use distilled H20. 
10. There have been claims and 

counter-claims whether the experiment 
will work in "closed-cell" mode with a 
catalytic recombiner. Begin your work 
without one to be on the safe side. 
Professor Farrell and, Independently, 
Dr. Noninski have measured the oxy­
gen and hydrogen evolution in the ab­
sence of a recombiner and find these 
gases in the expected quantities, that 
is, unsuspected recombination is not 
causing the excess power effect. 

11. The current density on the cathode 
should be on the order of one milliamp 
per square centimeter. This is very low, 
compared to Pons' and Fleischmann's 
heavy water experiments. 

12. To calibrate the cell, introduce a 
pure resistance heating of known pow­
er by using a 100 ohm precision resis­
tor encased in teflon tubing. 

The basic goal of the experiment is to 
demonstrate that significantly more heat 
emerges from the cell under electrolysis 
than the joule heating of the cell. This is 
how the basic analysis works: 

The cell has a particular heating co­
efficient (HC), which can be deter­
mined by employing (in the absence of 
electrolysis) pure resistance heating by 
an ordinary precision resistor with an 
applied voltage. One might find, for ex­
ample, that the HC of a particular cell 
is, say, 25 C/watt. This means that for 
a watt of Input power, the temperature 
of the liquid contents of the cell should 
rise 25 C above ambient. Keeping the 
ambient temperature stable is impor­
tant; this is a source of possible error 
in the experiment. 

The heat input to the cell that would 
ordinarily be expected from electrolysis 
(the so-called "joule heating") is given 
by the expression: 

(V-1.48) I 
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cere V is the voltage applied to the 
cell, and I is the current passing 
"ough. The "I x 1.48" quantity here is 
he power lost by electrolytic produc-
:n of oxygen and hydrogen. Because 

he cell is open to the atmosphere, this 
:ower" In the form of potentially re-
cverable chemical energy simply es-
:apes the cell. 

If, for example, the current is 80 mA 
and the applied voltage is 2.25 volts, 
he joule heat input to the cell would be 
61.6 mW. [An example used by 
--ofessor Farrell]. If the HC were 25 
C watt, the expected temperature rise 
:: the cell due to the 61.6 mW input 
: awer would be 25 x 0.0616 = 1.54 C. 
• the temperature is observed to rise 
my more than 1.54 C, an unknown ex-
:ess power source may exist in the 
cell. If, for example, the temperature 

ere observed to rise 3.08 C, rather 
e n only 1.54 C, this would represent 
T0% more heat than 61.6 mW com-
-g from the cell, that is, 133.2 mW. 

Excess powers on the order of 100-
c0%, calculated In this manner, are 
c i d to be readily achievable. As 
:-ofessor Farrell has said, "We have 
ever not gotten the effect." [With 
"ese general conditions.] 

aveat 
This has been a tutorial for begin-

c r s by someone who has not done 
c experiment himself, but who has 
i <ed to the people who have. You 
;cu ld be able to go off on your own 
« : .v and find bigger and better ways to 
cnieve this. You might begin by trying 
: . sed power input, which supposedly 
ceases the output. If you are a cold 
c o n skeptic, you should really relish 
i s experiment. It offers an easily re-
: cducible effect. If you can find a triv-
£ explanation for the excess power, 
" nk how famous you'll be. At the very 
tí least you'll be a very frustrated 
. eptic. Watch out! 

'•' 7s, Randell L. and Steven P. Kneizys, 
Excess Heat Production by the Electrolysis of 
= - Aqueous Potassium Carbonate Electrolyte 
= -d the Implications for Cold Fusion, " Fusion 
~echnology, Vol. 20, August 1991, pp. 65-81. 
'•zminskl, V.C., "Excess Heat During the 

E ectrolysis of a Light Water solution of K2C03 

• • th a Nickel Cathode, " Fusion Technology, 
;::epted for publication in the March 1992 
ssue. 
' s. Randell L, William R. Good, and Robert 
' Shaubach, "Dihydrino Molecule 

centlflcation," Fusion Technology, Vol. 25, 
.¡-jary 1994, pp. 103-119. 

Two-balance method of Faraday 

efficiency measurement with 

external recombiner and open cell 

calorimetry for identifying origin 

of excess heat in Ni-hhO 

electrolytic cells 

By M. S r i n i v a s a n and M . C . H . 
M c K u b r e , SRI I n t e r n a t i o n a l , 
Men lo Park, CA 9 4 0 2 5 

It Is now three years since the first re­
ports of observation of "excess heat" by 
Randell Mills and his collaborators11' dur­
ing the electrolysis of a light water solu­
tion of K2CO3 in an open cell using nick­
el as cathode and platinum as anode. 
Since then, at least seven other groups (2'8i 

claim they have confirmed the generation 
of "excess power" in such N i -H 2 0 cells. 
Most of these groups also have em­
ployed open cell calorimetry similar to 
that of Mills et al."1 Bush and Eagleton131 

are perhaps the only group to have car­
ried out extensive closed cell experiments 
which appear to confirm "excess heat" 
generation in such systems. 

Noteworthy features of the N¡-H2<3 
cells, as described by those who have 
experimented with them, are: (a) they 
have very short Initiation times, i. e., the 
"excess power," if present, appears with­
in the first day of electrolysis and (b) the 
success rate of observing "excess power" 
is high compared to P d ^ O systems. On 
the whole, the system appears to be 
much more robust and easily amenable 
to experimental Investigation. 

Despite these favorable features, how­
ever, It Is rather surprising that more 
groups have not undertaken study of 
such cells. This is probably because the 
majority of active researchers continue to 
look upon excess power claims in light 
water cells with skepticism, dismissing 
them as a "chemical effect" of the nick­
el/carbonate system, most probably due 
to recombination of H2 and 0 2 within 
the ce l l . Indeed , some unpub l ished 
studies of Faraday efficiency measure­
ments in open N-H2O cells carried out si­
multaneously with calorimetry suggest 
that the apparent "excess power" at 
modest levels (<=30%) in their cells could 
be attributed to recombination effects, or 
to an incorrect estimate of the system 

thermoneutral voltage due to electro­
chemical processes other than the elec­
trolysis of water. 

On the other hand, the originators of 
this concept, namely Mills et al, have pre­
sented"1 details of their Faraday efficien­
cy measurements In a heat-producing 
cell, which clearly rules out recombina­
tion effects as the source of excess pow­
er, at least in their cells. 

The w i d e d ispar i t y of c la ims and 
counter-claims has naturally given rise to 
confusion In the minds of those scientists 
who are earnestly attempting to interpret 
these experimental findings. A factor in 
resolving the question of whether the "ex­
cess heat" in N l -H 2 0 cells Is genuine, or 
due to an experimental artifact, is the ex­
istence of two diverse theories put for­
ward to explain "excess heat" In these 
systems. 

As Is well known, Mills et. al.1'1 claim 
that "excess heat" Is due to the formation 
of compact hydrogen atoms (or "dlhydrl-
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no molecules" as they describe It), while 
Robert Bush111 has proposed that It is due 
to nuclear transmutation reactions involv­
ing a proton (from the hydrogen of H2O) 
and alkalal metals. But the Important 
point to be noted here is that according 
to Mills,(9 ' d lhydr ino molecules do not 
combine with oxygen to form water. 

To shed more light on these questions, 
we propose a simple experiment which 
could possibly resolve most of the issues. 
The basic objective of the experiment Is to 
measure simultaneously the mass of water 
lost from a cell due to electrolysis (Faraday 
efficiency), as well as mass of water re­
formed in a neighboring flask containing 
a large area Pt catalyst, Into which the 
electrolytic gases are directed through flex­
ible tubing. These two masses are to be 
measured while open-cell calorimetry Is 
performed. The ouput of the recombiner 
flask Is connected to ambient atmosphere 
via a water bubbler. The electrolysis cell 
and recombiner flask (along with attached 
bubbler) are placed separately on two in-
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dependent electronic balances reading to 
an accuracy of 0.01 g. 

The Interconnecting gas tubing be­
tween the electrolytic cell and recombiner 
flask is strung over a sturdy stand in such 
a way that it does not " load" the bal­
ances and result in erroneous balance 
readings. It is advisable to ensure that 
the tubing forms a smooth arc so that no 
condensed water can accumulate. After 
inserting the usual temperature sensors 
and electrode connection leads via the 
top plug of the electrolytic cell, all gas 
leakage paths are sealed. The water 
bubbler serves additionally as an on-line 
manometer monitoring system pressure, 
thereby confirming gas tightness. 

There are four possible outcomes of 
such an experiment: (a) Mass of water 
lost from cell equals mass of water re­
formed in recombiner, and both corre­
spond to the Faraday va lue . 
Simultaneously, If calorimetry confirms 
absence of "excess heat," then all is well 
and there is no anomaly to be explained, 
(b) However, In the above case when 
Faraday efficiency is 100%, if there is 
some "excess heat" observed, then one 
may postulate the presence of some new 
phenomenon, as suggested by Robert 
Bush, (c) Alternately, If mass of water lost 
equals mass of water reformed, but both 
fall short of the Faraday value, then 
clearly it must be due to recombination 
effects. If further calorimetry Indicates 
some amount of "excess heat" genera­
tion, then It may be compared quantita­
tively with the heat due to recombination. 
(For the present, we rule out the possibili­
ty that in this case, wherein Faraday effi­
ciency is less than 100%, there could be 
a situation wherein no "excess power" Is 
observed with respect to [V-l .482]* l ) . (d) 
In the event, however, that the mass of 
water lost from the cell corresponds to 
the Faraday value but that of water re­
formed is lesser, then Mills' theory of for­
mation of dlhydrlno molecules gains sup­
port. 

This Is what, In fact, Mills191 claims for 
his cells. (Before concluding that there Is 
Indeed an Imbalance between masses of 
water lost and gained, It has to be en­
sured that the Pt catalyst is functioning 
properly and that there Is negligible gas 
leakage). [Note that both the electrolysis 
vessel and the recombiner flask, as well 
as all communicating tubing, contain po­

tentially hazardous quantities of H2 and 
O2, and hence any experiment undertak­
en along the lines suggested above must 
be performed behind adequately assured 
shielding to ensure the experimentalist's 
safety.] 

In conclusion, we suggest that this type 
of two-balance method of Faraday effi­
ciency measurement with simultaneous 
open-cell calorimetry can help resolve the 
present Impasse regarding the nature of 
the apparent excess power In N i -b^O 
cells. It would be particularly instructive 
to carry out the above experiment at both 
low and high current densities, and with 
the nickel electrode driven both cathodi-
cally and anodically with alkali hydrox­
ide solutions in place of alkali carbon­
ates. Such an experiment was set up at 
SRI International in March 1994 and the 
results, if conclusive, will be published in 
due course. W e would like to encourage 
other interested experimenters to attempt 
such experiments carefully. 

It may be noted that, strictly speaking, 
in order to establish that recombination is 
not the source of apparent "excess heat" 
a single balance for weighing the elec­
trolytic cell would do. The second bal­
ance is required primarily to distinguish 
between the two postulated mechanisms 
of excess heat production, in the event 
that it Is not due to recombination effects. 
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P A E N E 

Cold Fusion Patent News as of February 1994 

Attorneys working in the cold fusion 
patent field in the U.S. report there 

are over 200 patent applications being 
held up in the U.S. Patent Office log­
jam. The reasons most often offered 
by patent examiners for rejection or 
delay are that "cold fusion" does not 
ex is t , t he re fo re the app l i ca t i on is 
based on a spurious phenomenon. 

Cold fusion patent-filers regularly re­
ceive bad-press news clips from 1989 
or negative passages from books writ­
ten about cold fusion in the last five 
years. One wonders whether there is 
any historical precedent for this: the 
use of media news clips citing the neg­
ative views of antagonist scientists, 
five years in the past, to direct and 
over-ru le the course of technology 
patenting? 

The latest word, however, is that the 
hangup at the U.S. Patent Office Is 
about to break, with at least one patent 
reportedly either granted or about to 
be g r a n t e d . "Ac ross the p o n d " in 
England, one cold fusion patent has al-
'eady been granted, UK Patent GB 
2,231,195 B for "Thermal power gener­
ation by electrically controlled fusion," 
granted to Professor Harold Aspden of 
Southampton University. 

Patent application by Canon on 
proton conductor device: 

A brief note in Chemistry & Industry 
December 6, 1993, p.936) says that 

Mi tsu tosh i H a s e g a w a and Nagao 
Hosono of Canon in Tokyo used an al-
oy of calcium, mish metal (a mixture of 
•are-earth metals), nickel , and a lu­
minum in a cold fusion experiment. 
•Vhen this material was inserted into a 
:euter ium or hydrogen atmosphere 
= nd a low-voltage (about 100 V) arc 
was set up between It and another 
electrode, the investigators said they 
:oserved an increase in gamma radia-
• on. The material also increased in 
:emperature by an amount greater 
"an could be explained by chemical 

tact ions. They obtained a 20-fold en­
hanced effect by cycling the voltage, 
and have app l i ed for a Eu ropean 
;atent under application #0568118. 

1 >ther cold fusion related patent 
applications recently cited in 
hemical abstracts 

• Watanabe M, Baba M; Jpn. Kokai Tokkyo 
Koho JP 04,157,395, 19-Oct-90. Cited in 
Chem. Abstracts 118:111708 (1993). 
"Electrodes for cold nuclear fusion." 

• Cedzynska K, Linton DC, Will FG (for U of 
Utah Res. Foundation);PCT Int. Appl. WO 
93 01,601, 11 -Jul-91 .Cited in Chem. 
Abstr. 118:178707 (1993). "Method for 
consistent reproduction of high deuterium 
loading and tritium gereration [sic] in palla­
dium electrodes." 

• Crouch-Baker S, McKubre MCH. Smedley 
SI. Tanzella FL (all for EPRI); PCT Int. 
Appl. WO 93 00.684, 27-Jun-91. Cited in 
Chem. Abstr. 118:178706 (1993). 
"Apparatus for producing heat from 
deuterated palladium alloys." 

•Hosono N (for Canon K.K.): Jpn. Kokai 
Tokkyo Koho JP 04,212,092, 09-Mar-90. 
Cited in Chem. Abstr. 118:156533 (1993). 
"Cold nuclear fusion and thermal-energy 
generators." 

• McKubre MCH, Rocha-Filho RC, Smedley 
SI, Tanzella FL, Crouch-Baker S, Passell 
TO, Santucci J, (all of EPRI); PCT Int. 
Appl. WO 92 22,905, 11-Jun-91. Cited in 
Chem. Abstr. 118:156537 (1993). "Method 
for producing heat from deuterated palla­
dium." 

• McKubre MCH. Smedley SI, Tanzella FL, 
(all of EPRI) PCT Int. Appl. WO 92 
22.906, 11-Jun-91. Cited in Chem. Abstr. 
118:156538 (1993). "Methods for cleaning 
cathodes." 

• McKubre MCH, Rocha-Filho RC, Smedley 
SI, Tanzella FL, Crouch-Baker S, Santucci 
J, (all of EPRI); PCT Int. Appl. WO 92 
22.907, 11-Jun-91. Cited in Chem. Abstr. 
118:156539 (1993). "Methods for forming 
films on cathodes." 

• McKubre MCH, Smedley SI. Tanzella FL, 
Rocha-Filho RC (all of EPRI); PCT Int. 
Appl. WO 92 22,908, 11-Jun-91. Cited in 
Chem. Abstr. 118:156540 (1993). 
"Apparatus for producing heat from 
deuterated palladium." 

• McKubre MCH. Crouch-Baker S, Tanzella 
FL. Smedley SI. Santucci J. Rocha-Filho 
RC (all of EPRI): PCT Int. Appl. WO 93 
00,683, 27-Jun-91. Cited in Chem. Abstr. 
118:178705 (1993). 'Apparatus for pro­
ducing heat from deuterated film-coated 
palladium." 

•Sasao N, Funasaka H. llenara N (for 
Power Reactor and Nuclear Fuel 
Development Corp.); Jpn Kokai Tokkyo 
Koho JP 04,311,542, 11-Apr-91. Cited in 
Chem. Abstr. 118:156595 (1993). 
"Manufacture of hydrogen-absorbing met­
al body." 

•Grabowski K, Eridon J, Chambers G, 
Hubler G (US Dept oTthe Navy); U.S. Pat. 

Appl. US 823,748, appl. 22-Jan-92. Cited 
in Chem. Abstr. 118:221741 (1993). 
"Generating high-energy nuclear reac­
tion," 

• Mizuno T, Ikegami H (Tanaka Kikinzoku 
K.K.); Jpn. Kokai Tokkyo Koho JP 05 
27,062, 23-Jul-91. Cited in Chem. Abstr. 
118:262644 (1993). "Continuous genera­
tion of extraordinary heat by cold nuclear 
fusion." 

• Ikegami H, Mori K; (Tanaka Kikinzoku 
K.K.); Jpn. Kokai Tokkyo Koho JP 
04.301,790, 29-Mar-91. Cited in Chem. 
Abstr. 118:243215 (1993). "Palladium for 
cold nuclear fusion." 

• Gentsch H; Ger. Often. DE 4,130,276, 12-
Sep-91. Cited in Chem. Abstracts 
119(6):58135 (1993). "Electrode system 
for deuterium fusion in solid and for fuel 
supply by electrolysis." 

• Chmielewski AG, Smulek W, Dembinski 
W, Fuks L (for Inst. Chem. Tech. 
Jadrowej) Pol. PL 157,868, 06-Apr-1989. 
Cited in Chem. Abstr. 119:169078 (1993). 
"Method for conducting a controlled ther­
monuclear reaction." 

•Waisman JL (for Southern California 
Edison); PCT Int. Appl. WO 93 05,516, 
28-Aug-91. Cited in Chem. Abstracts 
119:212758 (1993). "Producing heat from 
a solute and crystalline host material." 

•Matsumoto T, Harada H (Kurorin 
Engineers Kk; Mitsui Bussan); Jpn. Kokai 
Tokkyo Koho JP 05,134,098 15-Nov-91. 
Cited in Chem. Abstr. 119:258256 (1993). 
"Creation of elements from water by nu­
clear fusion." 

A f r i end l y patent a t t o rney , in a 
pos i t i on to know, wro te to us: 
Internationally, cold fusion research 
and related Intellectual property activity 
continues an unrelenting movement to­
ward overcoming the early negative 
bias associated with the discovery of 
Drs. S tan ley Pons and Mar t in 
Fleischmann. 

"S ince March 1989. the Uni ted 
Sta tes Patent Off ice has rece ived 
more than 200 cold fusion patent ap-
plictions. Worldwide, patent applica­
tions have been submitted by scien­
tists from many countries including the 
Bahamas, Belgium, Brazil. Canada, 
France, Germany, Great Britain, Italy, 
Japan, Netherlands, Poland, Russia, 
Ukraine, as well as the United States. 
In addition, scientists are known to be 
actively pursuing cold fusion research 
in Belarus, Bulgaria, and India." 
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Scientific papers from the field 

Each month, "Cold Fusion" 
will publish for its more 

technically inclined readers 
the abstracts of some of the 
most significant technical pa­
pers in the field, as well as in 
related areas. In this selection 
we do not intend to diminish 
the significance of many other 
critical papers which are too 
numerous to mention. 
Because this is the premier is­
sue, we also list several sig­
nificant papers that appeared 
in 1993 and in 1992. 

"Nuclear p roduc t ratio for glow 
discharge in deu te r ium" 
A.B. Karabut, Ya.R. Kucherov, and LB. 

Savvatimova (Scientific Industrial 
Association, LUTCH, Moscow, Russia), 
Physics Letters A., Vol.170, November 9. 
1992,pp.265-272. 

New results for glow discharge in deuteri­
um calorimetry are presented. In separate 
experiments a heat output five times ex­
ceeding the input electric power was ob­
served. The result for the charged particle 
spectrum measurement is presented. 
Charged particles with energies up to 18 
MeV and an average energy of 2-4 MeV 
were seen. Beams of gamma rays with en­
ergies of about 200 keV and a characteris­
tic X-ray radiation were registered. The 
summed energy of the registered products 
is three orders of the magnituede short of 
the values needed to explain the calorimet­
ric results. 

"Calor imetry of the P d - D 2 0 
system: from simplicity via 
complications to simplicity" 
Martin Fleischmann (Dept. of Chemistry, 

University of Southampton, Southampton, 
UK) and Stanley Pons (IMRA Europe, 
Sophia Antipolis, Valbonne, France), 
Physics Letters A.. Vol.176. May 3, 1993, 
pp.118-129. 

We present here one aspect of our re­
cent research on the calorimetry of the Pd-
D20 system which has been concerned 
with high rates of specific excess enthalpy 
generation (>1 kW cm") at temperatures 
close (or at) the boiling point of the elec­
trolyte solution. This has led to a particularly 
simple method of deriving the rate of ex­

cess enthalpy production based on measur­
ing the times required to boil the cells to 
dryness, this process being followed by us­
ing time-lapse video recordings. Our use of 
this simple method as well as our investiga­
tions of the results of other research groups 
prompts us to present also other simple 
methods of data analysis which we have 
used in the preliminary evaluations of these 
systems. 

""Cold Fusion by Sparking in 
Hydrogen Isotoj>es" 
Jaques Dufour (Shell Research S.A., 

France), Fusion Technology, Vol.24, 
September 1993, pp. 205-228. 

Excess energy production, well above 
the background and ¡n amounts of the 
same order of magnitude as the input ener­
gy, has been measured that has been 
caused by sparking in hydrogen isotopes 
between electrodes made of metallic hy­
dride-forming metals (palladium and stain­
less steel). This excess energy production 
is stable over long periods (several weeks) 
and is observed with both hydrogen and 
deuterium. Only extremely low levels of 
neutrons and tritium have been detected, 
many orders of magnitude below what 
would be expected from the excess energy 
production measured. On the contrary, co­
pious emission of low-energy radiation (like­
ly to be beta rays) has been observed. A 
class of hypothetical nuclear reactions, 
based on the action of the weak electronu-
clear force, is proposed that accounts for all 
the experimental facts observed. 

" R e d u c e d radioactivity of tr i t ium 
in small t i tanium part ic les" 
Offo Reifenschweiler (Philips Research 

Laboratories, Eindhoven, The Netherlands), 
Physics Letters A, 184. January 3, 1994, 
149-153. 

By heating a TiT0 0035 preparation consist­
ing of extremely small monocrystalline parti­
cles (f ~ 15 nm) a decrease of the radioactivi­
ty by 40% was observed. In further 
experiments the concentration of tritium in 
such preparations was varied (TiTx experi­
ments) showing that the radioactivity of the 
tritium increased less than proportionally to its 
concentration. Careful analysis of the experi­
ments seems to rule out the possibility of triv­
ial errors. A provisional hypothetical explana­
tion is formulated. Our experiments may point 
to a connection with cold DD-fusion. 

'"Notes on Two Papers Claiming 
No Evidence for the Existence of 
Excess Energy During the 
Electrolysis of 0 . 1 M L i O D / D 2 0 
with Palladium Cathodes" 

V.C. Noninski (Fitchburg State College, 
Fitchburg, MA) and C.I. Noninski (Sophia, 
Bulgaria), Fusion Technology, Vol.23, July 
1993, pp.474-476. 

Technical correspondence (no author ab­
stract) finds serious flaws in the "null re­
sults" on excess heat published in 1989 In 
Science and Nature by the Nathan Lewis et 
al group at Caltech. 

"Dihydrino Molecule 
Identifie a t ion" 

Randell L. Mills and William R. Good 
(HydroCatalysis Power Corporation, 
Lancaster, PA), Robert M. Shaubach 
(Thermacore, Inc., Lancaster, PA), "Fusion 
Technology", Vol.25, January 1994, pp.103-
119. 

Three sets of heat production and "ash" 
identification data are presented. An 
exothermic reaction is reported wherein the 
electrons of hydrogen and deuterium atoms 
are stimulated to relax to quantized poten­
tial energy levels below that of the "ground 
state" via electrochemical reactants K* and 
K*; Pdz~ and Li*; or Pd and 0 2 of redox en­
ergy resonant with the energy hole that 
stimulates this transition. Calorimetry of 
pulsed current and continuous electrolysis 
of aqueous potassium carbonate (K*/K* 
electrocatalytic couple) at a nickel cathode 
were performed. The excess output power 
of 41W exceeded by a factor >8 the total in­
put power given by the product of the elec­
trolysis voltage and current. The product of 
the exothermic reaction is atoms having 
electrons in the ground state, which are 
predicted to form molecules. The predicted 
molecules were identified by their lack of re­
activity with oxygen, by separation from 
molecular deuterium by cryofiltration, and 
by mass spectroscopic analysis. 

" Ine r t i a as a Zero-Point Field 
Lorentz F o r c e " 
Bernhard Haisch (Lockheed Palo Alto 

Research Laboratory, Palo Alto, CA), 
Alfonso Rueda (Dept. of Electrical 
Engineering, California State Univ., Long 
Beach), and H.E. Puthoff (Institute for 
Advanced Studies at Austin, Austin, TX), 
Physical Review A," February 1, 1994. 

Under the hypothesis that ordinary mat­
ter is ultimately made of sub-elementary 
constitutive primary charged entities or 
"partons" bound in the manner of traditional 
elementary Planck oscillators (a time-hon­
ored classical technique), it is shown that a 
heretofore uninvestigated Lorentz force 
(specifically the magnetic component of the 
Lorentz force) arises in any accelerated ref­
erence frame from the interaction of the 
partons with the vacuum electromagnetic 
zero-point field (ZPF). Partons, though 
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asymptotically free at the highest frequen-
: es, are endowed with a sufficiently large 
oare mass" to allow interactions with the 

ZPF at very high frequencies up to the 
Dlanck frequencies. The Lorentz force, 
cough originating at the sub-elementary 
oarton level, appears to produce an opposi-
". on to the acceleration of material objects 
at the macroscopic level having the correct 
characteristics to account for the property of 
nertia. We thus propose the interpretation 
:hat ¡nertia is an electromagnetic resistance 
arising from the known spectral distortion of 
:he ZPF in accelerated frames. The pro-
oosed concept also suggests a physically 
rigorous version of Maclrs Principle. 
Moreover, some preliminary independent 
corroboration is suggested for ideas pro-
oosed by Sakharov [1] and further explored 
oy one of us (Puthoff [2]) concerning a ZPF-
oased model of Newtonian gravity, and for 
the equivalence of inertial and gravitational 
mass as dictated by the Principle of 
Equivalence. 

"Calorimteric Principles and 
Problems in Measurements of 
Excess Power During Pd-D20 
Electrolysis" 
Melvin H. Miles (Chemistry Division, 

Research Department, Naval Air Warfare 
Center Weapons Division, China Lake, CA), 
Benjamin F. Bush (SRI International, Menlo 
Park, CA), David E. Stilwell (Connecticut 
Agricultural Experiment Station, New 
Haven, CT), J. Physical Chemistry, 
February 17, 1994. 

A major experimental problem in many 
isoperibolic calorimetric studies is the fact 
that the decrease in the electrolyte level 
due to electrolysis produces a significant 
decrease in the apparent calorimetric cell 
constant if the temperature is measured in 
the electrolyte of the electrochemical cell. 
Furthermore, heat transport pathways out 
of the top of the cell can produce large er­
rors, especially at low power levels. There 
is no steady state in electrochemical 
calorimetry, so accurate results require the 
evaluation of all terms in the differential 
equation governing the calorimeter. These 
factors have contributed to the controversy 
involving measurements of excess power 
during Pd-D20 + LiOD electrolysis experi­
ments. A critical analysis is presented for 
several key publications that have impacted 
this scientific topic. 

"Reproducible tritium generation 
in electrochemical cells 
employing palladium cathodes 
with high deuterium loading" 
Fritz G. Will (Department of Chemical 

Engineering, Univ. of Utah), Krystyna 
Cedzynska (Technical University of Lodz, 
Poland), Denton C. Linton, Journal of 
Electroanalytical Chemistry, Vol. 360. 1993, 
pp.161-176. 

''Reproducible tritium generation well 
above background has been observed 
in tightly closed D2S04-containing cells 
in four out of four Pd wire cathodes of 
one type. Tritium analysis was per­
formed before and after each experi­
ment on the Pd, the electrolyte, and 
the gas in the head space. No tritium 
generation was observed in four identi­
cal Pd cathodes in H2S04 cells operat­
ed at the same time under the same 
conditions. A cyclic loading-unloading 
regime with low current densities, 
rather than the usual continuous con­
stant current regime, was employed to 
attain D/Pd and H/Pd loadings of 1 
±0.05 reproducibly. D/Pd loadings 
greater than 0.8 ±0.05 appear to be 
necessary to generate tritium. The 
largest amount of tritium, generated in 
7 days of continuous electrolysis, was 
2.1 x 10r tritium atoms, compared with 
a background of 4 x 109 tritium atoms. 
The concentration of tritium and its axi­
al distribution in the Pd were deter­

mined and concentrations of up to 9 x 
1010 atoms/g Pd were found compared 
with a maximum background of 5 x 108 

atoms g_1. The T/D ratio in the Pd Is 
about 100 times larger than in the 
electrolyte or gas, and indicates that 
tritium generation occurs in the Pd in­
terior rather than at its surface. No tri­
tium generation was observed in two 
other types of Pd electrodes in D2S04, 
despite the attainment of D/Pd ratios 
near 1:1. Thus high D/Pd ratios appear 
to be a necessary but not sufficient 
condition for tritium generation in 
D2S04 electrolysis." 

The scientific literature is expanding at 
such an accelerated pace that "Cold 
Fusion" Magazine may not always re­
ceive notice of every technical publica­
tion's material that is germane to our 
publication's scope. Readers are en­
couraged to bring scientific articles to 
our attention that may have a bearing 
on any of the explorations in this field. 

"HIGH-QUALITY, LOW COST 
GLASS ENCAPSULATED 

THERMISTORS, FENWAL 
ELECTRONICS DOES IT AGAIN!" 

—Mister Thermistor™ 

Imagine! A premium line of hermetically 
sealed glass encapsulated NTC thermis­
tors able to withstand heat to 300=CT 
Featuring a standard D0-35 package 

available bulk-pack or tape and reel 
for automated assembly. 

They're field-proven in a wide range 
of products within the automotive, 

appliance, office automation and other 
industrial markets. Available off-the-shelf 

or customized to your specifications. 
Write or call for our free data sheet. 

Fenwal Electronics Incorporated, 
450 Fortune Blvd.. Milford. MA 01757 
(508) 478-6000 FAX: (508) 473-6035. 

F E N W A L TELECTRONICS 
I N C O R P O R A T E D 
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A profile of 
things to come? 
The Washington, D.C. labyrinth may 

soon have a warmer response to 
cold fusion. An important, but not wide­
ly circulated, statement was released 
on June 22, 1993, by press secretary 
Rick E. Borchelt of the House 
Committee on Science, Space, and 
Technology, who was acting on behalf 
of Congressman George Brown (D-
Calif.), Committee Chairman. Borchelt 
gave permission to Professor Mary 

Congressman George Brown (D-CA), 
Chairman, House Space, Science & 

Technology Committee. 

Marcus of the University of Oklahoma 
School of Journalism to attribute this to 
Congressman Brown. Brown's state­
ment followed inquiries about what the 
House Science, Space, and 
Technology Committee intended to do 
about the increasing number of experi­
mental confirmations of "cold fusion" 
phenomena. 

Congressman Brown's statement: 

"The Committee hearing on fusion 
energy provoked considerable interest, 
both from supporters and detractors of 
electro-chemical fusion (a more pre­
cise term than "cold fusion"). The wit­
nesses who presented testimony on 

electro-chemical fusion may have cre­
ated some additional interest from 
members and the audience, but also 
sparked violent disagreement from 
other scientists on the panel who are 
engaged in current fusion programs. 

"The hearing did prompt a decision 
to conduct an electro-chemical fusion 
demonstration project at one of DOE's 
national laboratories. Plans are now 
under way to carry out such a project 
pending receipt of a credible scientific 
plan describing procedures, equip­
ment, methods of analysis, and meth­
ods of measurement. To date, such a 
plan has not been presented. 

"I believe we will proceed with a 
demonstration project, and in the 
meantime will reserve judgment until 
the project is under way and produces 
scientific results. In the interim, the 
Committee will remain cautiously opti­
mistic that some advances in electro­
chemical fusion might obtain from the 
project. We are strongly dedicated to 
the advancement of energy sciences." 

The fusion hearings to which Brown 
referred were held on May 5, 1993, be­
fore the Subcommittee on Energy of 
the HSST Committee. For the first time 
since 1989, several "cold fusion" scien­
tists were allowed to make statements 
before a subcommittee of the HSST 
Committee. Dr. Edmund Storms (Los 
Alamos National Laboratory, ret.) and 
Dr. Randell Mills of HydroCatalysis 
Power Corporation were the two non-
hot fusion scientists who made state­
ments on May 5. 

The hearing documents and tran­
script has been compiled in a 617-page 
book, "Fusion Energy—Hearing before 
the Subcommittee on Energy of the 
Committee on Science, Space, and 
Technology, U.S. House of 
Representatives," published May 5, 
1993, No.38, for sale by the U.S. 
Government Printing Office, ISBN 0-16-
041505-5. Ask your Congressman for 
one. It's a good read, we promise you! 

Congratulations 
were in order 
The following is a letter of December 
23, 1992, sent to Hazel O'Leary, then-
Id.S. Secretary of Energy Designate 
from "Cold Fusion" Magazine editor Dr. 
Eugene F. Mallove. 

Hazel 0 'Leary 

Dear Mrs. O'Leary: 
Congratulations on your selection 

to be the next U.S. Secretary of 
Energy. Knowing something about your 
background from my colleague Mr. 
Mark Hugo, an engineer with Northern 
States Power Company, I am confident 
that the Department of Energy will be in 
much better hands than it has been. 

Mark Hugo and I, as well as hun­
dreds of other sincere and dedicated 
scientists and engineers around the 
world, share the conviction that cold fu­
sion power has been confirmed as a 
spectacular new energy source beyond 
any reasonable doubt. This new energy 
source is being developed in Japan 
with a vengeance. Unfortunately, cold 
fusion has not fared very well In th 
U.S., largely because of vested inter­
ests—the hot fusion program, etc. 

I'm sure that Mark Hugo, who is an 
excellent engineer and cold fusion in­
vestigator, will be able to brief you ex­
tensively on the subject of "what went 
wrong" here in the U.S. The bottom 
line is that the DOE cold fusion panel 
report of 1989 was a travesty. It has 
been downhill for the U.S. ever since 
in this exciting new field. 

You will, I hope, take firm measures 
to change this unfortunate situation. 
May I humbly suggest that among 
them should be these actions: 

1. Postpone or cancel large compo­
nents of the hot fusion program and 
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arrange to have some or all of the 
funds saved go toward cold fusion re­
search and development. This should 
be done carefully, because there is 
much good in some of the plasma 
physics work that occurs in hot fusion. 
But, in my view, the tokamak and iner-
tial confinement fusion programs are 
white elephants that have been made 
completely obsolete by cold fusion. 

2. There are literally hundreds of 
cold fusion researchers in the U.S. 
who need immediate support at univer­
sities, federal laboratories, and in small 
businesses. The required funding will 
certainly be In the range of $20-$100 
million. It Is not necessary perhaps that 
DOE should provide all of this, be­
cause with DOE encouragement—and 
non-interference—private corporations 
will soon be involved in full force. 
There are, however, scores of In­
stances in which federal laboratory 
and university researchers have been 
denied support because of the current 
blanket DOE position of refusing to 
fund cold fusion. In some instances, 
successful work already under way 
was actively interfered with by DOE 
administrators! 

3. Since there will be anti-cold fusion 
hold-outs at federal laboratories and in 
the DOE administration who have ac­
tively opposed cold fusion, you should 
promote an internal policy that strictly 
prohibits interference with investigators 
of this frontier science. Also, bear in 
mind that it would not make sense "to 
give the fox the keys to the chicken 
coop" by turning over significant in­
volvement with cold fusion to those, 
such as the hot fusion people, who 
have so selfishly opposed cold fusion. 

4. Establish as early as possible a 
regulatory policy that will insure public 
health and safety, but which will not 
obstruct development of cold fusion 
technology. 

5. Investigate why the U.S. Patent 
Office is obstructing scores of patent 
applications for cold fusion and cold fu­
sion related technology. I am con­
vinced that there has been DOE med­
dling in the patent process in this area. 

I know that you will be burdened by 
many other issues as you begin your 
work after confirmation by the Senate, 
but I hope you will come to appreciate 
how central cold fusion energy may be­
come to our energy well-being. Cold fu­
sion Is every bit as important—probably 
more so—as energy conservation and 

increased use of natural gas. If there is 
any way that I can help your efforts, 
please don't hesitate to contact me. 

Ira Magaziner 
speaks out 
In recent years, letters from cold fu­

sion researchers to Ira Magaziner, 
President Clinton's senior advisor for 
policy development on health care, 
have gone unanswered. In April, 1989, 
Rhode Island-based Industrial consul­
tant Magaziner voluntarily (and without 
pay) helped promote the University of 
Utah position before the House 
Science, Space, and Technology 
Committee. Shortly afterward, DOE co-
opted the process and issued an unfa­
vorable report on cold fusion in 
November, 1989. Since then, 
Magaziner has taken lots of flak from 
cold fusion opponents, which may ex­
plain his gun-shyness. 

Ira Magaziner 

Nonetheless, in the National Journal 
of December 12, 1992, (p.2,837) we 
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A profile of 
things to corne? 
The Washington, D.C. labyrinth may 

soon have a warmer response to 
cold fusion. An important, but not wide­
ly circulated, statement was released 
on June 22, 1993, by press secretary 
Rick E. Borchelt of the House 
Committee on Science, Space, and 
Technology, who was acting on behalf 
of Congressman George Brown (D-
Calif.), Committee Chairman. Borchelt 
gave permission to Professor Mary 
Marcus of the University of Oklahoma 
School of Journalism to attribute this to 
Congressman Brown. Brown's state­
ment followed inquiries about what the 
House Science, Space, and 
Technology Committee intended to do 
about the increasing number of experi­
mental confirmations of "cold fusion" 
phenomena. 

Congressman Brown's statement: 

"The Committee hearing on fusion 
energy provoked considerable interest, 
both from supporters and detractors of 
electro-chemical fusion (a more pre­
cise term than "cold fusion"). The wit­
nesses who presented testimony on 
electro-chemical fusion may have cre­
ated some additional interest from 
members and the audience, but also 
sparked violent disagreement from 
other scientists on the panel who are 
engaged in current fusion programs. 

"The hearing did prompt a decision 
to conduct an electro-chemical fusion 
demonstration project at one of DOE's 
national laboratories. Plans are now 
under way to carry out such a project 
pending receipt of a credible scientific 
plan describing procedures, equip­
ment, methods of analysis, and meth­
ods of measurement. To date, such a 
plan has not been presented. 

"I believe we will proceed with a 
demonstration project, and in the 
meantime will reserve judgment until 
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the project is under way and produces 
scientific results. In the interim, the 
Committee will remain cautiously opti­
mistic that some advances in electro­
chemical fusion might obtain from the 
project. We are strongly dedicated to 
the advancement of energy sciences." 

The fusion hearings to which Brown 
referred were held on May 5, 1993, be­
fore the Subcommittee on Energy of 
the HSST Committee. For the first time 
since 1989, several "cold fusion" scien­
tists were allowed to make statements 
before a subcommittee of the HSST 
Committee. Dr. Edmund Storms (Los 
Alamos National Laboratory, ret.) and 
Dr. Randell Mills of HydroCatalysis 
Power Corporation were the two non-
hot fusion scientists who made state­
ments on May 5. 

The hearing documents and tran­
script has been compiled In a 617-page 
book, "Fusion Energy—Hearing before 
the Subcommittee on Energy of the 
Committee on Science, Space, and 
Technology, U.S. House of 
Representatives," published May 5, 
1993, No.38, for sale by the U.S. 
Government Printing Office, ISBN 0-16-
041505-5. Ask your Congressman for 
one. It's a good read, we promise you! 
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News Coverage of The Fourth International 
Conference on Cold Fusion 
(and Lack Thereof) COMPILED BY EUGENE MALLOVE, SC.D. 

THE WALL STREET JOURNAL. 

The Wall Street Journal 
The Wall Street Journal, Thursday, 

December 9, 1994, page BIO published a 
strangely written piece by Jerry Bishop 
(uncharacteristic of him), though to his 
credit he was the only national news re­
porter present. Titled, "Japanese Funds 
Warm a Conference of 'Cold Fusion' Die-
Hards in Maui." Why "die-hards" and not 
"scientists"? Also, why was it said—terri­
bly in error—that the point of the Japanese 
effort was to "find out if cold fusion is re­
al?" Bishop was given the complete set of 
slides that Dr. K. Matsui used in his 
December 6 presentation. These detailed 
slides completely contradict Bishop's char­
acterization. Bishop's lead is: Cold fusion 
"believers" who "have been sipping grate­
fully on a Japanese tonic at this luxury re­
sort..." Makes it seem like the scientists 
were having a luxury vacation and hanging 
on word of Japanese money, not the sci­
ence that was presented. 

Then there's negativist Steven Jones's 
retraction of his low level neutron claims. 
And the supreme obfuscator, Professor 
John R. Huizenga, is quoted: "I still de­
mand reproducibility and I don't see it 
forthcoming." The conference featured nu­
merous papers that spoke of full-repro-
ducibility. Just to round out this treatment 
of ICCF4, the article ends with a mention 
of CERN's Douglas Morrison: "Nothing in 
the meeting changed his mind that cold fu­
sion is a case of 'pathological science' 
where scientists are seeing only what they 
want to see." 

Why should the 1% of the attendees at 
the conference, who were obvious nega-
tivists get 40% of the column inches? Why 
did Bishop give such cursory coverage to a 
conference packed with so many new de­
velopments? 

Jerry Bishop wrote a second article for 
the Journal, December 10, 1993, B5, titled 
"Alchemists' Ancient Dreams Hover Over 

'Cold Fusion' Parley in Maui." This piece 
mentioned the transmutations of elements 
that Professor Bush and Eagleton at 
California Polytechnic University claimed 
in light water excess heat experiments, as 
well as results from Hokkaido University. 
The only other supporting evidence for 
transmutation reported by Bishop was at 
Professor John Bockris' lab at Texas A&M 
University. The article segued into the 
controversy surrounding Bockris and 
Texas A&M faculty seeking to have him 
stricken from the "Distinguished 
Professor" ranks. The transmutation work 
of Yan Kucherov and others, reported at 
ICCF4 and documented in Physics Letters 
A, was not mentioned. 

She ¿foto jfork Sinus 

The New York Times 
The New York Times ignored the ICCF4 

conference, even though both their Japan 
reporter (Andrew Pollack) and NYC for­
mer "cold fusion beat" man. William 
Broad, were informed of the conference. 

The New York Times offered only the 
book review section of December 5, 1993, 
in the list of the year's 400 "Best Books of 
1993," third book down from the top of the 
science list, "Bad Science" by Gary 
Taubes. The Times summary: "It seemed 
too good to be true and it was. showing 
that true scientists, properly motivated, can 
deceive themselves like anyone else." 

Quoting the Times' s science section's 
lead story headline December 7. 1993. p. 
B7: "Reactor Passes Point of No Return in 
Uphill Path to Fusion Energy." by 
Malcolm W. Browne. It's a story about the 
Princeton TFTR tokamak about to be fired 
up with 50-50% D-T fuel, thus making the 
reactor intensely radioactive (for which we 
all shall eventually pay the cleaning bill). 
A candid admission by Dale Meade, 
deputy director of the Princeton laborato­
ry: "We ourselves may not live to see a 

commercial fusion reactor in operation, but 
we have a chance of leaving fusion tech­
nology to our grandchildren [It used to be 
"children" not "grandchildren".] It would 
be nice if they could inherit something be­
sides deficits in energy and the Federal 
budget." 

The Times' op-ed piece, Monday, 
December 6, 1993, p .Al l , by Hans A. 
Bethe of Cornell University: "New Lives 
for Nuclear Labs" contained an interesting 
line: "The labs could free us from our de­
pendence on fossil fuel, especially for road 
transport. They could work on designing 
cells in which liquid fuel is directly con­
verted into electricity to drive engines, 
greatly increasing efficiency and decreas­
ing pollution." 

And another quote from the piece: 
"Once a general plan has been approved, 
the lab should be left largely to itself, with­
out the micromanagement from 
Washington that has become endemic and 
stifles creativity." 

The December 11, 1993, p.10, 
Time s caxrieà the piece, "Into a New 
Frontier After Fusion Success," by 
Malcolm W. Browne (a funny remark in 
an article that generally lavished praise on 
hot fusion): "But contrary to popular no­
tion that simple sea water could serve as a 
source of hydrogen fusion fuel, the fuel re­
quired by a real thermonuclear reactor 
would probably be neither free nor abun­
dant." The director of Princeton's lab, Dr. 
Ronald Davidson, was quoted: "We proba­
bly won't see deuterium fusion reactors 
until some future century." He was speak­
ing of pure D-D reactions, not D-T. 
Davidson wasn't at Maui to hear about 
Roger Stringham's ultrasonic D-D reactor 

The December 11, 1993 p.23, Times op­
ed by Lyman Spitzer, Jr., headlined 
"Harnessing the Sun." Spitzer wrote: "With 
a steady flow of money, the year 2025 
seems a reasonable goal for putting a work­
ing fusion plant into operation. Fusion is a 
field where patience is necessary. But it is 
also a field where periodic breakthroughs, 
like this week's, move us ever closer to the 
dream of safely harnessing the power of the 
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sun here on earth." Too bad Spitzer was re­
ferring to the wrong "breakthrough" (the 
Princeton work) and not the real break­
through—the Maui conference. 

Other Recent Cold 
Fusion Coverage 

American Scientist American Scient 

/ . . ...... 

American Scientist, the 
journal of Sigma Xi, The 
Scientific Research 
Society, has largely ig­
nored cold fusion. But 
its January-February, 1992, 
issue knocked cold fusion 
in a thoroughly ill-informed account, part 
of "Case Studies of Pathological Science," 
by Denis L. Rousseau, identified as a 
"Distinguished Member" of the technical 
staff at AT&T Bell Laboratories. 
Rousseau's assessment considers none of 
the results post-1989, and doesn't even 
handle 1989 very well. He writes: "Cold 
fusion was doomed from the start when a 
race to be first took precedence over the 
desire to be right." 

In the magazine's January-February, 
1993, issue, we have one anti-cold fusion 
author, Frank Close ("Too Hot to 
Handle"), reviewing the book of another 
critic, John R. Huizenga, "Cold Fusion: 
The Scientific Fiasco of the Century." This 
"patting on the back" among cold fusion 
critics has become the norm in publica­
tions such as Science and Nature. 
American Scientist bannered the Close re­
view, "From Farce to Scientific Fiasco." 
Struggling to find legally defensible lan­
guage to accuse Pons and Fleischmann. in 
effect, of fraud, Close describes one dia­
gram in the original Pons and Fleischmann 
paper thus: "...whose origins were ethical­
ly disoriented." 

Close, the high-energy theoretical physi­
cist, rails against "huge expenditures of 
public and private monies on fruitless re­
search" in cold fusion. Close calls for a 
"house-cleaning" against cold fusion: "Do 
we regard this fiasco with detached resig­
nation, or express more strongly our dis­
satisfaction with the deceptions, exaggera­
tions, and ethically disoriented 
presentations that stimulate vast diversion 
of international resources? . . . If science 
does not insure (sic) that its own house is 

in order, who will?" 

Canadian Broadcasting 
Corporation 

By far the best television documentary 
yet on cold fusion was broadcast across 
Canada on the evening of Thursday. June 
24, 1993. "The Secret Life of Cold 
Fusion," a half-hour program, was pro­
duced by the Canadian Broadcasting 
Corporation, airing during CBC Prime 
Time News. Narrated by Canadian televi­
sion science journalist Jerry Thompson, 
with Robin Christmas as producer, the 
Canadian program featured extensive re­
porting from laboratories in Japan, France, 
Russia, and at SRI International in the U.S. 

The program proved to be a stunning 
eye-opener for those who have not closely 
followed cold fusion developments. 
Though at least four-dozen copies of the 
program were subsequently sent to U.S. 
television media outlets, television net­
works, and print media, not a single com­
plete televised rebroadcast of the program 
occurred in the U.S. Those who wish to re­
ceive a video tape copy of this excellent 
program should contact publicity at CBC 
News in Toronto (416-975-7831) 

L'Express 
International 

The noted French-lan­
guage magazine ran a 
three-page article in its 
May 6, 1993, edition 
(p.14-16), "Cold Fusion -
yet giving heat!" The arti­
cle reports on recent 
advances by Fleischmann and Pons in their 
Japanese-financed laboratory in Sophia-
Antipolis, near Nice. France. The article 
also highlights the work of Dr. Jaques 
Dufour of Shell Oil Corporation, France. It 
quotes professor Jean-Paul Vigier, re­
search director at the French nuclear sci­
ence center. CRNS, and an editor at 
Physics Letters A. 

Said Vigier of the May 3, 1993, scientif­
ic paper by Fleischmann and Pons, "If I 
gave my green light for publication, it is 
indeed because it is a paper of high quali­
ty. After this, you can't go on ignoring it." 

Los Angeles Times 
The front page of the Book Review sec­

tion of August 22. 1993. offers a laudatory 
review of Gary Taubes's "Bad Science" 
with the headline. "Cold Shoulder to 
Science." The reviewer is James Gleick, 

former New York Times science writer and 
author of the Richard Feynman biography, 
"Genius." 

Among other assaults on cold fusion, 
Gleick attacks the generally respectable 
(and award-winning) cold fusion coverage 
by Jerry Bishop of the Wall Street Journal. 
Gleick was especially miffed by Bishop's 
cover story article in the August, 1993 
Popular Science." He called it an "all-to-
familiar example of the 'If True' style of 
journalism typical of the affair, by the 
same Wall Street Journal reporter whose 
rose-colored coverage played such a cen­
tral role in cold fusion's start." Gleick dubs 
cold fusion "one of our century's grandest 
hoaxes." 

He follows so many other science jour­
nalists who were deceived by the negative 
views of quick-on-the trigger skeptical sci­
entists, and their poor or deceptive 1989 
experimental results. Gleick has violated 
his own rule: "... not to be scared away 
from using your own judgment—don't ab­
dicate responsibility to the experts. Just be­
cause the jargon is incomprehensible 
doesn't mean that the basic facts are." 

Gleick and Taubes got the cold fusion 
story all wrong. They did abdicate respon­
sibility to "instant experts," attacking the 
real experts in whom they preferred not to 
believe. 

Nature 

Since March. 1989, 
Nature magazine has had 
nothing good to say about 
cold fusion. It has editor­
ialized against cold fusion 
research at every turn, and 
following this editorial 
policy, published no scientific papers 
showing evidence for cold fusion since the 
weak initial neutron results of Professor 
Steven Jones at Brigham Young 
University in 1989. (Cold fusion re­
searchers, eager to publish their results, no 
longer even waste their time knocking on 
Nature's door.) 

In fact, as "Cold Fusion" Magazine will 
report in a future issue, Nature has refused 
to publish letters of technical correspon­
dence from independent scientists, which 
find serious errors in a so-called "null re­
sult" cold fusion calorimetry experiment 
done in 1989 at Caltech and published in 
the magazine. 

Nature loves to review anti-cold fusion 
books. The issue of August 5, 1993, offers 
a review of Gary Taubes's "Bad Science" 
by Nicholas Wade, the head of the New 
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York Times science reporting unit. Under 
the banner "The good, bad and ugly," Mr. 
Wade reveals his colors and weighs in 
harshly against cold fusion. This may ex­
plain the absence of appropriate New York 
Times coverage of cold fusion. 

Wade says of Drs. Pons and 
Fleischmann: "What they had was nothing. 
Yet they started an avalanche that swept 
up scientists all over the world, mesmeriz­
ing gullible backers from the Utah state 
legislature to the Electric Power Research 
Institute, and wasted tens of millions of 
dollars of seemingly not-so-scarce research 
funds. Even now the rubble has not com­
pletely ceased to jitter." 

Oblivious to the present facts about cold 
fusion research, Wade pontificates: "Just 
as physiologists learn about the body's 
normal functions from its pathology, 
young researchers might usefully study 
this book, since it bears compelling wit­
ness to the human mind's irrepressible 
propensity for self-delusion." Make up 
your own mind. Wade and New York 
Times science writer William Broad are 
co-authors of the 1982 book, "Betrayers of 
the Truth—Fraud and Deceit in the Halls 
of Science." 

New Scientist •NewScienttst 

T; 

IHHSH??. 

In recent months, New 
Scientist has been a useful 
harbinger of development 
relating to cold fusion. 
Witness the magazine's 
reporting January 8, 1994, 
p.8, of the startling 
technical paper by Otto Reifenschweiler in 
Physics Letters A (see a report on 
Reifenschweiler's work in this issue). New 
Scientist, in general, has adopted an anti-
cold fusion stance. In an article last spring 
there was serious mis-reporting of the ex­
perimental results contained in the paper 
by Drs. Fleischmann and Pons in Physics 
Letters A of May 3, 1993. ("Cold Fusion" 
Magazine in a future issue will explore this 
serious journalistic departure, and the fail­
ure of New Scientist to correct it.) 

The September 11, 1993, edition of New 
Scientist (pp.49-50) carries an essay by 
Francis Slakey, the science policy adminis­
trator for the American Physical Society, 
and physics professor at Georgetown 
University. The essay, "When the lights of 
reason go out—Francis Slakey ponders the 
faces of fantasy and New Age scientists," 
contains this gem about cold fusion. It 
would be amusing, if it were not meant to 
be taken seriously: 

"Sometimes the faithful don't complete­
ly turn off their reason, but become captive 
to a fantasy they hear in one ear. but listen 
for science with the other ear. So begins a 
deterioration that dims the wits but leaves 
a zealous heart beating—the result is a cult 
of fervent halfwits. Some of them believe 
the universe is only 6,000 years old. Some 
sing praises to satellites. Some claim to 
fuse hydrogen in a jar. 

"Cloistered in southern France are the 
cold fusion team of Martin Fleischmann 
and B. Stanley Pons. While every result 
and conclusion they publish meets with 
overwhelming scientific evidence to the 
contrary, they resolutely pursue their illu­
sion of fusing hydrogen in a mason jar. 
They warn of fireballs that will be hurled 
from closed-cell experiments. They 
promise to produce an energy source by 
the end of the year that can power a home 
for 10,000 years. And a few scientists, cap­
tivated by the team's fantasy and exile, 
pursue cold fusion with Branch Davidian 
intensity." 

Newsueek 

The widely distributed 
edition of Newsweek of 
July 19. 1993, contained 
no news about cold fusion. 
Yet an excellent piece. 
"Cold. But Not Dead— 
Scorned as bad science, cold fusion makes 
a comeback." by science writer Robert F. 
Service, appeared in a special edition of 
the magazine. Tens of thousands of 
Newsweek subscribers who wish periodic 
in-depth reports on science and technology 
received this several page Newsweek 
Focus update. If only Newsweek's regular 
subscribers had received this information. 

£l)c ¿N'eut jjork gimes 

The New \ork Times, again 
The New York Times has not published 

any cold fusion news since its anomalous 
and well-written November 17. 1992. arti­
cle in its Tuesday "Science Times." sec­
tion in a piece titled. "Cold Fusion, 
Derided in the U.S., Is Hot in Japan." 

A letter to the editor by Eugene Mallove 
in March 9, 1993. A18. headlined "An 
Idealist's New Task: To Revamp Health 
Care," stated, "Your otherwise excellent 
Feb. 26 profile of Ira C. Magaziner, 
President Clinton's senior adviser for poli­

cy development, does a great disservice to 
him in belittling his prophetic testimony to 
Congress on cold fusion in 1989. 

"Mr. Magaziner was right in 1989. As 
he warned, and a Science Times article last 
November 17 confirms, Japan has made 
the quest for cold fusion commercializa­
tion a priority, while support in the United 
States lags. 

"The obsolete Department of Energy 
negative report on cold fusion of 1989 
doomed the United States to inaction, ex­
cept for the Electric Power Research 
Institute and a handful of other companies. 
The Energy Department spends no money 
on cold fusion research and the Patent 
Office—following Energy's line—refuses 
to grant patents to scores of inventors. 
Instead, for more than $500 million a year 
the Energy Department pursues a doomed 
quest for commercial hot fusion power in 
2050. Cold fusion applications will emerge 
this decade." 

The London Observer 
"Western skeptics hand Japan cheap 

power on a plate," headlined the 
December, 6, 1992, p.33, opinion piece by 
Michael White. Following his report on 
highlights of the Third International 
Conference on Cold Fusion in Nagoya 
(October 1992), White concludes: "One 
thing is certain. If cold fusion does become 
a reality, its creator and those who control 
the patent will become the wealthiest peo­
ple who ever lived. Maybe as the most 
successful industrialized nation of the 
1990s, the Japanese have money to throw 
away on such fantasies. But. if they suc­
ceeded in their search, it would not be the 
first time that oriental ingenuity had paid 
off through persistence and hard cash—at 
the expense of Western skepticism." 

Physics Today 

The magazine of the 
American Physical Society 
which for a long time has 
had essentially a complete 
blackout on reporting cold 
fusion results and confer­
ences, occasionally finds 
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room to review cold fusion books. The 
September, 1993, issue had a review of 
Gary Taubes' "Bad Science" by Peter 
Bond of Brookhaven National Laboratory. 
It begins with: "Gary Taubes's 'Bad 
Science' is not the first book to conclude 
that shoddy scientific research and 
overblown claims were associated with 
cold fusion..." Other negative books were 
mentioned. No mention of the positive 
book, "Fire from Ice." 

The physicist makes no references—not 
even negative ones—to continued activity 
in the cold fusion field. For the uninformed 
(or willfully neglectful) Dr. Bond, as for so 
many other physicists, cold fusion is a 
dead issue. 

Bond whines about all that DOE money 
spent in 1989 to investigate cold fusion: 
"Taubes' statement that 'DOE would cov­
er the expenses of cold fusion research' 
could be misinterpreted. The national labs 
were told to use their own resources; there 
was very little if any new DOE money di­
rected to research on cold fusion. To be 
sure, other research certainly was delayed, 
and if one adds the cost of researchers' 
time, DOE support of cold fusion was con­
siderable." 

In the January 1993 Physics Today, we 
have cold fusion opponent, David 
Williams, formerly of Harwell Laboratory 
in England, reviewing John R. Huizenga's 
book, "Cold Fusion: The Scientific Fiasco 
of the Century." Perhaps because of being 
ill-informed Dr. Williams writes, "Now in­
vestigations of so-called cold fusion are 
confined to only a few laboratories." His 
weak and misleading conclusion: "Indeed, 
it is important to say that there do seem to 
be some good measurements which indi­
cate the possibility of an interesting phe­
nomenon. But what profit is there in such 
an inefficient, unreliable, dangerous, and 
expensive energy storage method?" 

fUSK 

Popular Science 

The honor of being the 
first U.S. magazine to run a; 
cover story on cold fusion 
since 1989 goes to Popular 
Science. The August, 1993, 
issue's cover reads: "Cold 
Fusion: Fact or Fantasy-
Cheap, abundant, non-polluting energy 
source? Or pseudoscience? The debate re­
fuses to die." This is an exemplary and 
nicely balanced article by Wall Street 
Journal reporter Jerry Bishop. Editor-in-
chief Fred Abatemarco writes in the issue: 
"Bishop's report on the fact-or-fantasy de­

bate over cold fusion should convince you 
that in science, as in baseball, it ain't over 
till it's over." 

Following its August, 1993, issue, 
Popular Science's September issue ran a 
feature article, "Hydrogen: The Forever 
Fuel." which delves into conventional as­
pects of hydrogen power as a pollutionless 
energy source—after it has been produced 
from electrolysis by energy sources that in 
many cases do pollute. 

It was good that Popular Science insert­
ed in this article a provisional, though not 
entirely accurate remark: "Dramatic break­
throughs that would diminish the cost of 
hydrogen produced by electrolysis of wa­
ter—high-efficiency photovoltaics or cold 
fusion—have not materialized, leaving that 
route still too costly to compete with fossil 
energy sources." In the coming months, 
"Cold Fusion" Magazine readers will 
learn just how cold fusion will make hy­
drogen, indeed, "the forever fuel." 

Science Magazine 

Science, the weekly 
magazine of the American 
Association for the - W~ 
Advancement of Science, 
has been no friend ol cold 
fusion. Since Science 
chose not to publish the 
following letter, in response to another 
assault on cold fusion, we reprint it here: 

Richard M. Crooks praises as "definitive 
if not [a] fully objective" Taubes' "Bad 
Science: The Short Life and Weird Times 
of Cold Fusion" in January 7, 1994, 
pp.105-106). Science magazine now has a 
perfect record for having cold fusion oppo­
nents review cold fusion books. No propo­
nents need apply. 

The Crooks review raises an interesting 
question. Since the very title of Taubes' 
book implies the death of cold fusion, how 
can such a book be "definitive" and any­
where near objective, if world-wide re­
search on the phenomenon of excess ener­
gy and nuclear reactions at room 
temperature continues—and is. in fact, ac­
celerating? 

Perhaps Dr. Crooks was unaware of the 
recent Fourth International Conference on 
Cold Fusion on Maui (December 6-9, 
1993), which was sponsored by EPRI. So 
"dead" is the field that parallel scientific 
sessions had to be held to accommodate all 
the presentations. No reporter from 
Science was there (nor for the conference 
in Nagoya, Japan in October, 1992). This 
perhaps explains the widespread misinfor­

mation that cold fusion research is "patho­
logical science." 

If Taubes, a contributing correspondent 
for Science, is such an expert on cold fu­
sion, why wasn't he at either conference? 
Cold fusion must be very pathological in­
deed. It has apparently "fooled" a host of 
major Japanese, Chinese, Russian, and 
American research organizations and cor­
porations. At the Maui conference the ma­
jor Japanese organization responsible for 
alternative energy, NEDO, outlined in 
meticulous detail Japan's cold fusion pro­
gram and the tens of millions of dollars 
that it intends to devote to this new energy 
source. 

Further evidence of the "death" of cold 
fusion: The Fifth International Conference 
on Cold Fusion will be held in April, 1995, 
in Nice. France near the IMRA Europe 
S.A. laboratory where Drs. Fleischmann 
and Pons continue their Japanese-funded 
work. The Sixth International Conference 
on Cold Fusion (mid-1996) will be held in 
Beijing. Dr. X.Z. Li, who heads the 
Chinese hot and cold fusion programs took 
the lead to have ICCF6 in China. 

Dr. Crooks writes in his review: "We 
move between the main players at the big-
name institutions (MIT and Caltech) and, 
as Taubes paints them, the somewhat sus­
pect universities in the provinces (Utah 
and Texas A&M)." 

It happens that MIT and Caltech were 
both wrong and the "provincials" were 
right. Dr. Crooks should consult the recent 
published technical literature that calls into 
serious question both the "null" results for 
excess heat of MIT and Caltech, and he 
should examine the several definitive pa­
pers that show reproducible "cold" genera­
tion of tritium. The latter belie Taubes' 
well-known accusation of possible fraud at 
Texas A&M (June 15, 1990, Science). 
Incidentally, Dr. Crooks was a team mem­
ber on the published MIT Plasma Fusion 
Center/Chemistry Department 1989 study 
of excess heat, whose methodology has 
now been proved faulty at best. 

By the time Dr. Crooks and Mr. Taubes 
wake up from their self-induced intellectu­
al stupor, their worst nightmare will have 
become a reality: practical technological 
applications of "cold fusion" energy. It 
will be interesting to see how these people 
will explain themselves. One thing is cer­
tain: they will have an excuse, but it won't 
hold any water. 

In fairness to Science, we note that it did 
publish a factual article (with minor errors) 
on the advent of "Cold Fusion" Magazine. 
The unsigned piece (we suspect its author) 
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was in Science's "Random Samples" sec­
tion, in the February 4, 1994, issue 
(pp.606-607). The article opens: "Now that 
cold fusion has faded from the front pages, 
it's tough to find reliable news on this 
seemingly unreliable subject. But the 
January mail may have brought a solution: 
an invitation to subscribe to the first 
monthly magazine dedicated to cold fu­
sion." 

Not to be too generous to Science, we 
note that the "Random Samples" section of 
December 10, 1993, p.1,643, manages to 
put a negative spin on a positive cold fu­
sion development. "Utah Puts Fusion Out 
in the Cold" suggests that the main point 
of ENECO's acquisition of licensing rights 
to the University of Utah's cold fusion 
patent applications is that "Utah taxpayers 
are out of the business of paying for it." 

Ivan Amato's report, "Pons and 
Fleischmann Redux?" (Science, May 14, 
1993, p.895) also has unkind words for 
cold fusion, giving prominence to the 
skeptics' view of Pons and Fleischmann's 
recent work: "..they say the new work con­
tains baffling assumptions and complicated 
arguments, fails to document key controls, 
and leaves the field where it has been since 
the beginning: in a state of confusion, al­
beit hovering around the remote possibility 
of an intriguing new phenomenon in solid 
state science." 

Cold fusion researcher, Professor 
Richard Oriani of the University of 
Minnesota, found it necessary to write in 
response that his views were misrepresent­
ed by Amato (Science, July 16, 1993, 
pp.279-278). 

Science Friday, 
National Public Radio 

Radio science commentator Ira Flatow 
presents excellent science programs broad­
cast on Friday afternoons by many NPR 
affiliate stations carrying "Talk of the 
Nation." Flatow has kept an open mind 
about cold fusion. On June 25, 1993, he 
featured via phone-link cold fusion re­
searchers Professor Peter Hagelstein of 
MIT, Dr. Michael McKubre of SRI 
International, and Dr. Melvin Miles of the 
Naval Air Warfare Center, China Lake. 
Also appearing were outspoken cold fu­
sion critic Professor John R. Huizenga of 
the University of Rochester, and Professor 
Bruce Lewenstein of Cornell University, 
who is studying the scientific sociology of 
the cold fusion controversy. 

The program allowed listeners to hear 
how cold fusion researchers are pushing 

the frontiers of the science. It also let them 
hear Professor Huizenga decry all cold fu­
sion research. At one point Dr. Huizenga 
even suggested that EPRI's funding of SRI 
International cold fusion research was, in 
effect, inappropriately "taxing" the electric 
power consumer. 

Flatow challenged Huizenga at the end 
of the program: "Four years later, you 
don't think the situation has changed?" 
Huizenga answered, "The situation is 
much worse now." [Those wishing to or­
der an audio tape of this one-hour program 
should call, NPR Tapes. 202-822-2323, 
and refer to the June 25, 1993, broadcast 
date.] 

"Cold fusion research 
is alive and well— 
but not in the mass 
media. " — 
Professor Mary Marcus 

The St. Louis Journalism Review 
Professor Mary Marcus of the 

University of Oklahoma School of 
Journalism published an excellent review 
of the media's treatment of cold fusion in 
the February, 1993, issue of The St. Louis 
Journalism Review, titled "Cold fusion re­
search is alive and well—but not in the 
mass media." We expect that Professor 
Marcus will soon be publishing more fine 
work on this topic which will merit men­
tion in "Cold Fusion." 

..._ : , I 

London Sunday Times 
This distinguished British newspaper 

ran an exceptional, accurate, and balanced 
cover story on cold fusion in its magazine 
section of June 27. 1993, "Storm in a 
Bucket—What happened to the 'greatest 
scientific discovery of the century'?" The 
article, by science reporter Neville 
Hodgkinson, who visited with 
Fleischmann and Pons in their spacious 
Japanese-funded laboratory near Nice, 
France, concludes: "The cold fusion story 

raises some major questions about the sci­
entific establishment's openness to new 
ideas, and industry's willingness to fund 
research into them." 

The piece quotes Professor John Bockris 
of Texas A&M University: "Solid state nu­
clear physics has been born. A great law 
we all used to believe in, that nuclear reac­
tions can only take place at huge tempera­
tures, is not true. That is the shibboleth we 
have only just got over." 

Readers are invited to send along to "Cold 
Fusion" Magazine any press items or 
broadcast media references that come 
along. 

E E R 

Continued from page 23 
explanation? By the way 13CH4 shows 
no concentration anomaly with respect 
to ordinary methane. 

It is known that Jupiter radiates 
more energy than it receives from the 
sun. The "excess heat" corresponds to 
1018 watts or the hypothetical fusion 
of 1030 atoms of deuterium per sec­
ond. Jupiter's mass is 2 x 1027 kg. If 
this were hydrogen, with the same 
deuterium composition as the atmos­
phere, then the current power output 
could last as long as 4 x 1010 years. 
This is rather longer than the age of 
the solar system, but is probably an 
overestimate as the core of Jupiter 
may contain less deuterium than sup­
posed, due to imperfect mixing and the 
presence of other material. 

Assuming a higher fusion rate in the 
past, due in part to a higher deuterium 
concentration, it is not unreasonable to 
suppose that the primordial concentra­
tion at the birth of the solar system 
was an order of magnitude higher than 
that measured in the Jovian atmos­
phere today. 

In other words, the deuterium con­
centration on earth.th, and in methane 
on Jupiter may reflect the true primor­
dial solar system deuterium, and the 
lower concentrations in the sun and 
major planets reflect the result of nu­
clear fusion. 

Bill Collis, 
Italy 

C O L D F U S I O N 8 5 



The Trigger Poll: deep interest in Cold Fusion. 

JAPAN 
Continuation from page 33. 

Many Americans want to know what 
the middle-aged "decision makers" in the 
Japanese scientific establishment think 
of cold fusion. Do scientists in industry, 
universities, and national laboratories be­
lieve cold fusion is real? Do they think it 
will become a practical source of ener­
gy? 

Most countries would have us just 
speculate on such questions. Fortunately, 
Japanese publishers are fond of public 
opinion polls, polls which give us de­
tailed answers. Trigger, a science maga­
zine from the Nikkei publishing compa­
ny, conducted a soundly-based public 
opinion survey, featured on the June 
1993 cover. 

Trigger sent 300 question­
naires to leading scientists at uni­
versities, industrial corporations, 
and national laboratories, and re­
ceived 180 responses—a stag­
gering 63 percent response rate, 
high even by Japan's standards. 
Respondents represented the de­
cision-making class of Japan: the 
largest age group represented is 
55—59, 24 percent of the total. 
Not only was the response rate 
high, but the editors of Trigger were 
flabbergasted to find that over 100 re­
spondents included extensive additional 
comments averaging about 200 words, 
some including a whole page or two of 
comments. 

Question 1 revealed how much inter­
est there is among the experts. 

Interested in the topic of cold fusion? 
A. Yes, 180 respondents (95%) 
B.No, 10 
Not all 180 respondents believe that 

cold fusion is real, as shown in question 
6. The editors targeted this question in an 
attempt to characterize the respondents' 
stance. 

"We would like to ask this question of 
respondents who answered yes to the 
first question. It has now been four years 
since the discoverers of cold fusion, Drs. 
Pons and Fleischmann, and Dr. Jones, 
announced the work. Yet replication ex­
periments are still in progress, and the 
work is still controversial. Why do you 
think it has taken this amount of time?" 

A. Because the effect does not exist, 
and attempts to replicate it are a waste of 
time, 27 respondents. 

B. Because replication attempts have 
been low quality scientific work, 23. 

C. Because it is a new phenomenon, 
and it is natural that replication should 
take a long time, 127. 

D. Don't know, 3. 
Of the 190 respondents. 81 percent 

thinks there is something to cold fusion, 
and 19 percent are either not interested, 
or think it is a non-existent phenomenon. 

Most of the respondents do not believe 
cold fusion will ever become a practical 
source of energy, as shown by question 9 

"What do you think of the future 
prospects for cold fusion?" 

A. I think it will become a practical, 
desirable form of energy, 29 

As Ikegami often says: 
"If you know it will 
work, it isn't science." 

B. I think the prospects for practical 
use of cold fusion are poor, 95 

C. Don't know, 52. 
Trigger editors printed four pages of 

excerpts from the many comments. 
They were divided into supporting, neu­
tral, and anti-cold fusion categories. (The 
last category is called "denial" in 
Japanese: in the U.S., it is generally 
termed the "skeptic" school.) Most of the 
comments were thoughtful, and several 
were enthusiastic. Many of the support­
ing comments and neutral comments 
were along these lines: Cold fusion looks 
like an interesting scientific phenome­
non. Even if it turns out that we cannot 
make it into a useful source of energy, 
there is more than enough justification to 
continue funding the research as pure 
science. 

Looking at the "denial" group of com­
ments, the consensus was: "Funding for 
this research should not be allowed to 
grow large enough to have a negative 
impact on other fields." Most negative 
comments were very similar to what 

moderate U.S. skeptics say, although the 
tone of most comments was far more po­
lite than in the U.S. Most of the "denial" 
comments were legitimate scientific 
doubts about issues that were open to 
question in 1989, but which were settled 
long ago, like recombination. Other com­
ments claimed that experimental tech­
niques are poor, and the work is sloppy. 

A few comments reflected the typical 
"skeptic" views common in the U.S.: 
that this is misguided, "pathological" sci­
ence. One writer said that cold fusion is 
"like The Emperor's New Clothes, 
there's nothing to it." One of the most 
vehement statements was: "The [cold fu­
sion] scientists are a group of fools, there 
is nothing scientific about their claims, 
but it is interesting to watch these devel­
opments from the point of view of soci­
ology." 

The extreme hard-line anti-
cold fusion views that dominate 
the U.S. dialog were absent. 
Only one person said cold fusion 
is a hoax, and nobody said that 
cold fusion scientists are crimi­
nals or lunatics. Perhaps Trigger 
editors filtered out such extreme 
views. The Japanese "denial" 
scientists do not hesitate to ex­
press their views. They say cold 
fusion is physically impossible, 

and the experiments are all sloppy non­
sense. They say "it's a simple mistake of 
some sort." They do not, however, rec­
ommend that cold fusion scientists be 
thrown into jail, the way some U.S. and 
European scientists have. 

What cold fusion scientists think 

The 95 Trigger respondents who se­
lected Answer B: "I think the prospects 
for practical use of cold fusion are poor" 
seem a little presumptuous. If they are 
not working in the field, how can they 
judge the future prospects? I think the 
cold fusion researchers themselves 
would select Answer C: "Don't know." 
Scientists or MITI planners asked this 
type of question, typically answered: 

"We don't know if it will be a practical 
form of energy. We hope so. We don't 
even know what it is yet. That's what we 
are trying to find out. That is why we are 
doing this research. Ask again in a couple 
of years." 

Tc 
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The Race for Cold Fusion Too Hot To Handle: 
Real scientists dont use vitriol 
BY C H R I S T O P H E R T I N S L E Y 

ISBN 0-691-08591-9 Penguin Books UK pounds 7.99 Princeton University Press, pp 376 

In some ways "Too Hot To Handle" 
gives an excellent account, if perhaps 

a little cluttered with trivia, like which 
airlines people used, of what hap­
pened in the heady days following the 
Utah press conference of 1989. It Is a 
well-written book, whose author is the 
head of theoretical physics at the 
Rutherford Appleton Laboratories. 

The paperback edition includes an 
Epilogue dated August 1991, later than 
the main body of the book, which 
should give the clearest indication of 
Professor Close's views. It would be 
surprising if August 1991 were the 
publisher's deadline for a book pub­
lished in September 1992, so we may 
assume that Dr. Close felt no desire to 
make a later amendment. The flyleaf 
states that the book has been revised, 
so presumably the opportunity will 
have been taken to remove errors. 

Every year, I think Faraday started 
them in the 1830s, there is a series of 
Christmas lectures for young people, 
given at the Royal Institution in London 
by a scientist of distinction. In recent 
years these have been televised, so I 
had the opportunity a few weeks ago 
of watching the full five hours of the 
lectures, as Close handled the difficult 
subject of particle physics and the 
Big Bang. 

Some of the demonstrations 
were beautiful—the cloud chamber 
built especially for the series was 
magnificent. But it became clear 
what Close sees to be the goal of 
physics: to unravel the origins of 
the universe and to probe ever 
deeper into the most fundamental 
building blocks of matter, to hunt for 
the top quark and the Higgs boson, to 
solve the mysteries of the neutrinos 
and the rest. 

And it is clear that theory is the 
guide. In case anyone might wonder 
whether this might be a search useful 
other than in the purely intellectual 
sense—intellectual curiosity is quite 
sufficient justification, so long as we 
can afford it—Close said that if we can 
ever fully understand matter, then we 

might be able one day to take full ad­
vantage of the Elnsteinian equivalence 
of mass and energy to solve the ener­
gy problem forever. 

The lectures showed a tendency to 
teach theory as fact, and gave me at 
least the impression that Close feels 
that it doesn't matter that we don't 
know all there is to know about the 
atomic nucleus. Particle research is 
where it's at, perhaps that's because 
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// nature gives us 
excess heat, then that is 
what we get. 

nowadays the word nuclear is so de­
tested that we even have to use the 
vague term "magnetic resonance 
imaging." This diversion may or may 
not throw some light on the mental atti­
tude behind this book. Certainly the 
Epilogue, along with the extravagant 
praise from Nature and Science which 
adorns the cover, tells Its own story. 

It begins with a straight attack on 
what he sees as the ethical shortcom­

ings of Drs. Fleischmann and Pons, 
and his evident satisfaction at the way 
the book's concentration on this aspect 
of the whole affair was taken up by the 
New York Times and the Washington 
Post. He continues at length with a dis­
cussion of the famous gamma emis­
sion peak controversy. In doing so. he 
makes a barely-concealed claim that 
Dr. Pons invented the whole thing. 
This shows a fundamental problem 
with the book. 

The technique used throughout is to 
deny the results by attacking the man. 
or to attack the man by denying the re­
sults. He criticizes the finding of heli­
um-4 by a group at the China Lake 
Naval Weapons Research Center for 
the preliminary nature of their paper. 
and for using so crude a radiation de­
tector as "dental film" being "fogged" 
(as if that were more than a side issue 
in the paper), and for the group having 
found some evidence for excess heat 
with light water. The paragraph ends: 
"If helium were the end product, and if 
heat is [sic] being produced at labora­
tories around the world, as True 
Believers insist, then we should be 
hearing of many such experiments 
finding helium along with their heat. 

Instead—nothing." 
This is an example of another 

Close device: disparaging the re­
sults and then pretending they don't 
exist. It may not be clear that the 
whole concept of heat being found 
in light water (or with hydrogen as 
in the Yamaguchi experiments) is 
regarded by Dr. Close as proof that 
excess heat with heavy water is an 
error. This results because hydro­

gen fusion is so much harder than with 
deuterium. Certainly we would not ex­
pect identical results with hydrogen 
(which always contains a little 
deuterium anyway) but it is nonsense 
to deny an experimental result on the 
grounds that there are reports of an­
other, even less probable than the one 
you regard as impossible anyway. If 
nature gives us excess heat, then that 
is what we get. 
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Next we come to conspiracies. 
Close has a quick laugh at certain du­
bious results, like an alleged melt­
down, which apparently was no such 
thing (he says), and moves on to laugh 
louder at the paranoia of the True 
Believers, such as accusing the MIT 
group of having suppressed certain 
data that "verified" heat production in 
cold fusion cells," and "denied ab­
solutely" by MIT PFC's Ronald 
Parker. 

If someone supports positive re­
sults he is suspect, since we know 
the results are wrong. If someone 
says that a result is negative, that's 
fine, because we know he's right. 
Close refers to "the opinion of some 
in the Establishment" that there are 
"less honorable motives at work in 
the orchestration of the episode." 
The section ends with a quote from 
Robert Parker in the Washington 
Post: "Inept scientists whose repu­
tations would be tarnished, greedy 
administrators who had involved 
their institutions, gullible politicians 
who had squandered the taxpayers' 
dollars, lazy journalists who had ac­
cepted every press release at face 
value—all now had an interest in 
making it appear that the issue had not 
been settled. Their easy corruption 
was one of the most chilling aspects of 
this sad comedy." 

Close asks, where are they now? He 
can tell us that the heroes (Lewis and 
Koonin at Caltech, Petrasso at MIT) 
are doing well, very well indeed. The 
villains, Fleischmann and Pons, got 
their comeuppance. The poor duo, 
True Believers, are "reduced" to work­
ing for some Japanese outfit in France. 
What about all those dozens upon 
dozens of published positive results? 
None are referred to (except the one 
mentioned above), and he does not 
mention later evidence which dis­
proves some of the slurs in the book. 

"Too Hot To Handle" does deserve 
something better than the sparse and 
even inaccurate index. Close's ac­
count of what happened after March 
1989 Is very good, marred only by the 
constant reference to "test tube fu­
sion," an unnecessary (and pejorative) 
inaccuracy. One interesting feature of 
the account of various replication at­
tempts is how so many groups were 
clearly concentrating on the problems 
of radiation measurement, the as­
sumption seeming to be that the actual 
cell was a trivially easy gadget to build. 

Did Fleischmann and Pons give 
them this idea? If so, was that because 
they thought others were as good as 
they were, or was it that they had been 
lucky? Certainly Close regards any 
such subtleties as deuterium/palladium 
loading ratios as irrelevant. 

The book stresses the problems with 
neutron detectors, but the contention 

"It is a well-known trait 
of human psychology 
that people can become 
so committed to a 
preconceived belief in 
something that contrary 
information is ignored 
or re-interpreted to fit in 
with the 'facts.'" 
—Frank Close 

(p. 160) that "by trying to do the experi­
ment different to the way the chemists 
did it, you changed the magic ingredi­
ent and so the fact you see nothing is 
because you did it incorrectly" is dis­
missed as "making excuses." In this 
way, he dismisses the science of elec­
trochemistry, perhaps more full of pit­
falls for the unwary than even nuclear 
physics. As Close remarks (p. 72), one 
of Fleischmann's earlier papers was 
thought to be in error, because even 
specialists in his own field took two 
years to replicate it. 

A great virtue of science is its inter­
national character. The sort of narrow 
parochialism which, for example, puts 
collaborators from two countries (like 
Crick and Watson, or Watson and 
Crick) in an order which suits the 
writer, should be avoided. But I will be 
honest and admit that, as a Brit, I can 
smile at some of the rantings of 
American cold fusion "skeptics," yet be 
deeply embarrassed by the lack of in­
tellectual rigor which so often appears 
in "Too Hot To Handle." 

Take the matter of the Texas A & M 
tritium scandal, where accusations of 
fraud were made in Science. On 
p. 226 he says: "...Bockris [at Texas A 
& M] continued to see tritium, not regu­

larly but on occasions, which cynics 
noticed tended to coincide with visits to 
his laboratory by administrators asso­
ciated with the funding..." Notice Close 
Is stating this as fact. 

As it happens, statisticians could 
find no such link. On page 226 Close 
takes up the matter of the tritium 
again: "Whether the tritium was intro­

duced innocently or malevolently 
has serious implications for the 
ethics of the experiment, but 
whichever of these it is, for test-
tube fusion the general message Is 
destructive—the tritium emerging 
during the electrolysis has not been 
produced by a nuclear reaction 
within the experiment, and there is 
no sign of any nuclear products 
ever having been produced at lev­
els significantly above the ground." 

"As with helium, so now with tri­
tium. Rutherford's edict of 1930 ap­
plied right to the end: The pres­
ence of an element has been 
mistaken for its creation."' Clearly, 
nobody accidentally contaminates a 
running experiment with tritium, and 
the University investigation, and the 
demonstration by Storms of the im­
possibility of reproducing these re­

sults by any kind of contamination, de­
liberate or otherwise, effectively (later) 
cleared the experimenters. 

Close's comment that the presence 
of light water in the cell "...fits with the 
rumors that the source of the tritium 
had been a bottle of tritiated water..." 
is a startling error when every nuclear 
scientist knows that heavy water rapid­
ly absorbs (light water) atmospheric 
moisture. But the main point is that he 
assumes the source must be from out­
side the cell, then uses this assump­
tion to prove his case. This is circular 
reasoning, and how the book has at­
tracted such rave reviews in serious 
publications when its pages are littered 
with this nonsense is beyond my un­
derstanding. 

In essence, the book boils down to 
this: Cold fusion is impossible. 
Therefore positive results can be dis­
missed, since they must arise from 
delusion or incompetence or fraud. 
Negative results, since we know them 
to be correct, can be accepted without 
question. Therefore, cold fusion is im­
possible. 

To support this idea, Close makes 
clear his contention that energy 

Continued on page 95 
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JO i r e i r O r n l C e i Searching for the 
Truth Behind the Cold Fusion Furor' 
BY C H R I S T O P H E R T I N S L E Y 

John Wiley & Sons, Inc., New York, 1991, pp. 334, $22.95, Eugene F. Mallove, Sc.D. 

What can be the value of a cold fu­
sion book written almost three 

years ago, when there are more recent 
ones? Answer: it depends on the 
books. 

There are now four histories of cold 
fusion, but Dr. Mallove's "Fire From 
Ice" is the only one which does not 
come to a firm conclusion. It is also the 
only one which does not start with a 
firm conclusion. However, it does be­
come quite clear that Mallove was al­
ready fairly sure of the reality of the ef­
fect, and it took some of us a little 
longer. 

Does this make the book biased? I 
don't think it does. 

For example, the book (in 1991) 
supports hot fusion, even though 
Mallove in 1994 no longer does. I had 
given up hope on hot fusion in the ear­
ly 1970s, except in the sense that we 
seemed to be stuck with it until some­
thing better came along. To raise any 
real enthusiasm for such a program, 
you have to believe very strongly that 
all that will ever be known about ener­
gy is known already. 

In fact, hot fusion is now dying with­
out any help from the cold fusion vari­
ety—though I'd like to think that some 
of the less expensive, ultra-long-term 
ideas might be worth trying. The kiss 
of death for the tokamaks comes now 
in the form of semi-popular articles— 
like the recent one in New Scientist— 
fervently supporting it. That reminds 
me of all those articles in the computer 
press arguing that there was a real fu­
ture for punched cards, for paper 
tape—probably a future for computers 
built with racks of glowing bottles, but I 
don't go (quite) that far back. 

Mallove was still a hot fusion fan in 
1991. In fact, I get the impression 
from the book that the writer was at the 
time in the process of painfully extract­
ing himself from a scientific consensus 
where he had been reasonably con­
tent. And here we find his essential 
honesty, which gives the book much of 
its appeal. 

There is none of the anger of John 
R. Huizenga ("Cold Fusion: The 
Scientific Fiasco of the Century"), nor 
the seductive and selective certainties 
of Frank Close ("Too Hot To Handle"). 
The world of technology—and even of 
science—is a bit like a steam locomo­
tive, in that every revolution is driven 
by a crank. You could safely define the 
word as "someone who promotes a 
revolutionary idea which is not gener­
ally accepted." 

If you want the world to turn, you 
have to become a crank and start 
pushing the wheel. If it turns, you are a 
hero—maybe. You have shown vision, 
courage, and all that stuff. If it won't 
shift, or somebody puts a spoke in it, 
that's tough. You remain a crank. 
While some are born cranks, and oth­
ers achieve crankiness, some have it 
thrust upon them—and they don't al­
ways like it. 

"Fire From Ice" opens with a review 
of fusion and the hot fusion program. 
Perhaps many readers would feel that 
such a primer is unnecessary, but in 
fact it covers the ground clearly and 
quickly, and is worth anybody's time. 

Mallove proceeds with the story of 
the initial rush to replicate—and the 
confusion and disappointments which 
followed. The fundamental difference 
between the Mallove and Close ac­
counts is that Mallove goes on to tel 
us what happened after all the excite­
ment had died down, starting with an 
account of the 1990 International Cold 
Fusion Conference. He mentions per­
haps the most intriguing result of those 
early days, one which seems to be 
missing from the Close book, that 
some electrodes from two labs (BARC 
in India, and SRI in California) would 
produce strange patterns (reproduced 
on p. 219) on photographic film. 

Certainly all the rows, accusations, 
and lawsuit threats are covered. But 
we also see the theoretical ideas and, 
to my mind the most important item, 
there is the list (pp 246-248) of 92 pos­
itive reports from around the world. 
This list is the central feature of the 

book and, together with a good index 
and the resource guide and bibliogra­
phy, continue to make the book an es­
sential reference work. 

The chapter on Hard lessons in sci­
ence was something of a revelation to 
me, giving a list of the many scientific 
developments which have encoun­
tered similar opposition in the past. 
Since "Fire From Ice" is split into top­
ics, it is more than tempting to go 
straight for the good bits, which read 
almost like essays on the various 
themes. The writing is excellent, (even 
a colleague of Dr. Close, who might be 
called the devil incarnate in this con­
text, once commented favorably on it). 

Most important, it manages to enter­
tain and inform without any of the tire­
some emotional overtones and sniping 
rhetoric of all the other books on the 
subject. Arthur C. Clarke said that this 
is the only good cold fusion book. I 
have no doubt that the author would 
be delighted to see some better com­
petition. It does not end with a firm 
conclusion. Instead, the evidence is 
considered to be overwhelmingly com­
pelling but not conclusive. 

Much has happened since then, and 
one wonders whether the statement in 
the acknowledgments, "I now return to 
the home planet," would now be re­
garded as being entirely correct. And 
perhaps I am not the only one to won­
der what was the upshot of the story 
(p. 232) of Dr. Morrison and the bottle 
of wine? 

Perhaps the most concise and apt 
praise for "Fire From Ice" was offered 
by physics Nobel laureate Julian 
Schwinger: "Eugene Mallove has pro­
duced a sorely needed, accessible 
overview of the cold fusion muddle. By 
sweeping away stubbornly-held precon­
ceptions, he bares the truth implicit in a 
provocative variety of experiments." 
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The publishing fiasco of the century 
B Y E U G E N E F . M A L L O V E 

Cold Fusion: Scientific 
Fiasco of the Century 

University of Rochester Press, 1992, 259 
pages, $45 
by Professor John R. Huizenga 
Co-chairman, U.S. Department of Energy 
Cold Fusion Panel, 1989. 

What can one say about an author 
who ignores essentially all the 

positive evidence for cold fusion, who 
leaves out virtually everything after 
1989, who says nothing about the rev­
olutionary yet ultra-cautious cold fusion 
work carried out by the conservative 
Electric Power Research Institute, who 
denies that a major cold fusion effort Is 
under way in Japan, who doesn't even 
mention the cold fusion experiment 
controversy at MIT and the controver­
sy about the Caltech "negative" cold 
fusion experiment? Not much. That is, 
unless you know that John Huizenga 
was the first Department of Energy-
designated general in its uncon­
scionable war against cold fusion. 

In 1992, as the pace of the cold fu­
sion revolution quickened in Japan and 
in numerous "underground" laborato­
ries in the U.S., France, Italy, and else­
where, John Huizenga finally got his 
cold fusion book. Since 1989, attack­
ing cold fusion research and scientists 
curious about the strange phenome­
non has been Mr. Huizenga's pas­
time—one might say, his obsession. 
And well It might be, because his repu­
tation is at stake. Huizenga says that 
interest in cold fusion is "dying," but it 
is he who is going down for the last 
time. 

As the co-chairman of the 
Department of Energy's Energy 
Research and Advisory Board (ERAB) 
Cold Fusion Panel for the mere six-
months in 1989 that it officially investi­
gated cold fusion, John Huizenga and 
his fellow panelists were given an awe­
some civic responsibility. Their duty: to 
assess the numerous shocking, some­
times apparently conflicting, and al­
ways intriguing reports of what had 
come to be called "cold fusion"— 
provocative evidence of significant ex­
cess power production in palladium-
platinum electrochemical cells filled 

ÏSION 
The Scientific Fiasco 

John R. Huizenga 

with heavy water, as well as nuclear 
products from possible heretofore un­
known nuclear processes. 

Drs. Martin Fleischmann and 
Stanley Pons made the original bold 
claims in Utah at a press conference 
on March 23, 1989, which has since 
been severely criticized by skeptics 
and even so-called "believers." 

However, the method used to dis­
close this shocking finding and the in­
triguing political-scientific-media inter­
play before and after is not the main 
issue. Of overriding importance was 
and is: 

Is cold fusion real, and, if so, what to 
do about it? 

Yes, in retrospect, the premature an­
nouncement was a disaster, which 
Pons and Fleischmann themselves 
had resisted; they wanted to work an­
other year and a half before reporting 
their results. And when they did an­
nounce, their hands were tied by 
patent lawyers who prevented ade­
quate disclosure. The politics, the in­
trigue, the ongoing fight over patent 
rights are not pretty, and they are real. 
Nobody denies that. But these have 
nothing whatsoever to do with the ba­
sic science of cold fusion. The news 
conference and the problematic press 
release are not the issue. The DOE did 

not ask Huizenga to judge the aesthet­
ics or the propriety of people's behav­
ior, it asked him to look at the scientific 
facts—and clearly he didn't. 

Disagreement has its limits 
In March, 1989, If the cold fusion re­

port was not just a big mistake, it was 
possible that a new kind of nuclear 
process had been discovered—possi­
bly a new form of metal atomic lattice-
induced fusion, or possibly new kinds 
of chemical reactions, but in any case 
a chance of something new to science. 
Most people thought this was wonder­
ful. At least there would be an exciting 
new detective story in science, but 
Huizenga and his ilk thought it was ter­
rible. If the claim of excess power gen­
eration were true and this heat were 
accompanied mainly by relatively low-
levels of neutrons and tritium, cold fu­
sion would, indeed, be a revolutionary 
discovery with far-reaching implica­
tions for the world energy economy. 

If the new power source could be re­
duced to practical technology, the 
planet would have an infinite source of 
energy from sea water in the hydrogen 
isotope, deuterium. Many working in 
the cold fusion field, including myself, 
after being quite skeptical for many 
months or years, are now convinced 
that "cold fusion" phenomena are real, 
and that the revolution will come. It will 
only be a matter of time. 

Of course, there are those who dis­
agree with this assessment, and this is 
how it should be in science. Still dis­
agreement has its limits. 

In 1989, instead of adopting a com­
pletely open-minded view of startling 
new data and getting to the bottom of 
what was going on, the scientific 
process was derailed. 

Disaster struck: in walked Professor 
John Huizenga. Under the strong influ­
ence of Huizenga and his precon­
ceived belief that cold fusion "contra­
dicted the foundation of nuclear 
science" (p.viii), the Department of 
Energy cold fusion panel engineered a 
highly flawed, indefensible document. 
Its negative conclusions were largely 
solidified (by Huizenga's own admis­
sion) by July, 1989, barely three 
months after the panel began its work. 
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By the end of October, 1989, the 
group's work was reduced to a final re­
port with conclusions that have, if not 
entirely stymied, seriously hampered 
the scientific investigation and com­
mercial development of cold fusion 
power in the United States. 

But from Huizenga's book, which re­
counts the "investigation" by the ERAB 
panel, there may yet come some good, 
because Fiasco proves beyond ques­
tion that at no time in the panel's delib­
erations were serious thoughts given 
to even the possibility that a new form 
of nuclear process might be occurring 
in metal lattices. 

It is proof positive that the study was 
biased from the outset and easily 
could be construed as a major decep­
tion perpetrated on the people of the 
United States. Each of the panelists 
bears some responsibility in this re­
gard, but none as much as Huizenga, 
who was clearly the driving force in the 
rush to judgment. Some of the less-in­
volved panelists, upon investigating for 
themselves what has really been going 
on in cold fusion research since they 
signed the ERAB report, might have 
second thoughts about their approval. 

From this influential document has 
come a poisoned scientific atmos­
phere, media ridicule of continuing 
honest scientific investigations, a cut­
off of DOE funding for cold fusion, the 
banning of even "bootlegged" cold fu­
sion research at some federal labora­
tories—in other words, at the very 
least, an embargo against a new sci­
entific field. 

The continuing news of successful 
and provocative cold fusion research 
in Japan, the funding for cold fusion 
from the private Electric Power 
Research Institute (EPRI) in the U.S., 
and multi-million dollar funding by the 
Japanese Ministry of International 
Trade and Industry (MITI) must grate 
on Huizenga. His two favored villains, 
Pons and Fleischmann, hard at work 
at a laboratory in France funded by 
Japanese businesses affiliated with 
Toyota, have achieved reproducible 
boiling in cold fusion cells, which has 
vaporized all the heavy water elec­
trolyte—over and over again. 

But Huizenga says 'nay ' 
Such spectacular results have be­

come the order of the day In the cold 
fusion field. But Dr. Huizenga doesn't 
believe any of the cold fusion evi­
dence. He says that every bit of it can 

be characterized in two words— 
"pathological science." All these hun­
dreds of scientists in over a dozen 
countries still working or interested in 
cold fusion are deluded. 

Professor John Huizenga 

John Huizenga attended the Third 
International Conference on Cold 
Fusion (ICCF3) in Nagoya, Japan 
(Octobe 1992) and ICCF4 on Maui, in 
December 1993. At no conference 
session did he offer any public techni­
cal comment, nor did he present any 
paper. However, after both cold fusion 
conferences the U.S. press dutifully 
printed Huizenga's remarks to re­
porters that he still considered cold fu­
sion to be "pathological science" and 
that no further evidence had emerged 
to change his mind. Clearly, Huizenga 
is still at war with cold fusion. Why? 

Excess heat in cold fusion experi­
ments is illusory, says Huizenga, even 
though he cannot point to any errors 
being made. Tritium generation found 
by over 40 cold fusion groups is a vast 
mistake, and in one famous case, pos­
sibly fraud, says Huizenga. In his book 
he continues to give credence to Gary 
Taubes' sophomoric charge of tritium-
spiking of cold fusion cells at Texas 
A&M University. Texas A&M looked in­
to these charges long ago and showed 
they were without foundation. 
Furthermore, others have shown that it 
is not even physically possible to 
"spike" with tritiated water to get the re­
sults of that research group. 

Neutron bursts and continuous neu­
tron emissions encountered by numer­
ous laboratories around the world are 
all erroneous. The ones Huizenga 
thinks he can't outright dismiss he 
says are likely to be wrong or unimpor­
tant if they are right. Charged particle 
emissions and several helium findings 
are all wrong, says Huizenga. Cold fu­
sion research is a gigantic waste of 
time and money, says Huizenga. "The 
world's scientific Institutions have prob­
ably now squandered between $50 
and $100 million on an idea that was 
absurd to begin with," (p.184) says 
Huizenga. 

Over and over again, Huizenga em­
ploys the pathological science label 
and inference. That is precisely why 
this book may come to be known as 
the "publishing fiasco of the century," 
perhaps in a class with Rene 
Blondlot's famous tome on non-exis­
tent "N-rays" earlier this century. Long 
after "N-rays" were convincingly dis­
proved in a decisive experiment, their 
inventor, Blondlot, carried on with his 
obsession. Similarly, we ask: Has 
Huizenga fallen into the same kind of 
trap? Will Huizenga find it virtually im­
possible to accept cold fusion, to admit 
that he was wrong—even when com­
mercial power devices pass juice into 
his wires? 

Don't expect to learn about the other 
side, the latest positive cold fusion ex­
periments, in Huizenga's book. In fact, 
there isn't even appropriate discussion 
of some very good cold fusion experi­
ments that were done long ago—at the 
time Huizenga was masterminding his 
DOE report. And definitely don't expect 
to find what most "believers" really be­
lieve. He does not adequately discuss 
their theories. He cites preliminary 
1989 versions of theories that have 
since gone through many iterations 
and have been expanded and im­
proved. He cites theories, such as the 
valiant Walling-Simons theory, that 
were abandoned in 1989 in favor of 
better ideas. 

In fact, virtually every time the word 
theory appears in Fiasco it is set off in 
sarcastic quotes—as in "theory." It is 
as though no one should even attempt 
to explain what to Huizenga from the 
outset was so obviously impossible 
nonsense. 

Huizenga maligns the evidence and 
wantonly dismisses all theories a 
priori. He says of theorists: 
"Conventional nuclear physics was 
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declared invalid In metallic lattices 
by fiat." No cold fusion theorist ever 
made any such assertion. Here is 
what most cold fusion believers do 
believe has been established: The 
excess energy—beyond the electri­
cal power put into an electrochemi­
cal cold fusion cell—is in many cas­
es so large (tens to hundreds of 
megajoules per mole of palladium 
atoms accumulated over long and 
sometimes short periods of time) that 
this heat cannot be due to ordinary 
chemistry. 

Chemistry or other conventional en­
ergy storage mechanisms cannot ex­
plain these excess energies, period! 
So the energy could be due to nuclear 
reactions, mini-black holes, Interac­
tions with cosmological dark matter, or 
microscopic broccoli plants, but it must 
be explained and conventional chem­
istry doesn't hack it. 

Most cold fusion "believers" are very 
conventional and are thus more at­
tracted to nuclear explanations than to 
mini-black holes. They have noted that 
in the same or similar electrochemical 
systems, nuclear products—tritium, 
neutrons, helium—have been con­
vincingly detected. It matters not a 
jot that these particular already de­
tected particles are not fully com­
mensurate with the demonstrated 
power levels (as Huizenga de­
mands ad nauseam). Cold fusion 
investigators have been saying all 
along that the particular main-line 
reaction path could be isotopic 
shifts from the transfer of neutrons 
(from deuterium, for example) to other 
elements—the palladium, the lithium, 
the light hydrogen, or even other impu­
rities known to be in the complex metal 
system. These are not easy to unravel, 
particularly because reproducibility of 
cold fusion reactions has been a seri­
ous problem, exacerbated by the zero 
DOE funding situation that Huizenga 
and Company have left us. 

In most cases so far, these reaction 
products would not have been readily 
seen because of their low levels or be­
cause resources were not available to 
hunt for them. That these products 
have not been neatly packaged for 
him, and the mechanism explained 
from day one, proves to Huizenga that 
cold fusion is without substance. This 
appears to be a deliberately mislead-
ng contention and a faulty approach to 
science. Fiasco is, quite literally, a 
bizarre pastiche of misinformation. 

"Surprises do 
occasionally occur in 
science. " (p. viii) 
—John R. Huizenga, Tracy H. Harris Professor 
Chemistry and Physics 

Huizenga's opinion of cold fusion at 
the outset of the controversy Is docu­
mented compendiously in Fiasco. 
When the Congressional inquiry into 
this matter is eventually held, the evi­
dence of his words will be more than 
adequate to prove that he was hope­
lessly biased from the start. Why was 
such a skewed chairman chosen? 

Is that you, Darth Vader? 
If you know Washington and the fed­

eral research establishment, you al­
ready know the answer: Huizenga was 
chosen to be the hatchet man. The 
DOE wanted to strangle the cold fu­
sion "nonsense" in its cradle, before it 
became too noisy an embarrassment 
to DOE's expensive and troubled $500 

"A foolish consistency is 
the hobgoblin of little 
minds..." 
—Ralph Waldo Emerson. 1841 

million a year hot fusion program. In 
describing his appointment to head the 
ERAB panel, Huizenga says, "My ini­
tial feeling was that the whole cold fu­
sion episode would be short-lived and 
that it would be wise to delay appoint­
ing such a panel." (p.42) Yet Huizenga 
asserts, "In my close association with 
each of the panel members, I saw no 
evidence of bias on the part of any 
panel member." (p.104) He forgot to 
examine his own soul. 

Huizenga claims that those who 
thought they had found no evidence of 
cold fusion were ". . . reluctant to publi­
cize their findings. Firstly, these groups 
were cautious, wanting to be sure that 
they themselves had not made mis­
takes." 

Not so! I was the chief science writer 
in the News Office at MIT at the time 
and I can testify that the MIT Plasma 
Fusion Center-Chemistry Department 
group investigating cold fusion salivat­

ed at the prospect of destroying 
Pons and Fleischmann, almos: 
from the first day. Director of the 
Plasma Fusion Center, Professe 
Ronald R. Parker, and Professe 
Ronald Ballinger in late April, 1989 

of helped launch a vicious attack or 
Pons and Fleischmann with a de­
liberately planted story in The 
Boston Herald. The taped inter­

view with the Herald Reporter is now 
public record. 

So many other things are mysteri­
ously missing from Fiasco. Although 
the group is mentioned by name, we 
read nothing of the pioneering work of 
Dr. Michael McKubre and his EPRI-
funded group at SRI International ir 
Menlo Park, California. This team is 
widely acknowledged by both believers 
and even fence-straddlers to have 
done some of the most careful cold fu­
sion calorimetry in the world. Although 
a tragic and still puzzling explosion in a 
SRI cold fusion experiment killed elec-
trochemist Andrew Riley on January 2 
1992 (also not mentioned b. 
Huizenga), EPRI is still solidly behinc 

the McKubre work. Why doesn : 
Huizenga discuss McKubre's 
work? Readers would very mue 
like to know what errors he was 
able to find in it. 

He devotes only one paragraph 
to the Second Annual Conference 
on Cold Fusion in Como, Italy, hele 
in July, 1991. He says nothing 
about the new findings that were 
presented there, which were nu­

merous and impressive. 
In fact, world-class electrochemis: 

Dr. Heinz Gerischer of the Max Plane-
Institute attended the conference as a 
skeptic, but left convinced that nuclea' 
reactions at some level were, indeec 
occurring in metal lattices. Later he 
wrote in a memo to the German goc 
ernment: "The fact that in the Republ : 
of Germany this work has been inhib :-
ed is no longer justified. It could, lata 
on, be regarded as a very unfortunate 
gap In German research when cor-
pared with the present activity in othe-

countries and particularly in Japan." 
However, Huizenga managed to fire 

space in his brief paragraph on Cor : 
to explain why Steven Jones, a propc-
nent of low-level cold fusion neutre; 
who does not believe that the excès; 
heat is of nuclear origin, declined to at 
tend the conference. 
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Huizenga distorts the truth in many 
ways. The final report of the Utah 
National Cold Fusion Institute (1991) 
was available to him and contains 
clear descriptions of reproducible tri­
tium generation in experiments by the 
ultra-cautious electrochemist Dr. Fritz 
Will. Yet Huizenga asserts, "There has 
been no sign of this growth of under­
standing of cold fusion either in the 
production of fusion products or ex­
cess heat." (p.126) He makes the 
same assertion at greater length on 
page 102. 

Describing the conclusions of his 
panel's report, he points proudly to its 
objective to cut off funding: ". . . there 
should be no special funding for cold 
fusion. This recommendation was 
meant to insure [sic] that no research 
centers or special programs to investi­
gate so-called cold fusion phenomena 
would be developed with federal 
funds."(p.101) Huizenga obviously fan­
cies himself a hero upholding the puri­
ty of science. 

And it was not only funding that he 
sought to halt. For example, he un­
abashedly admits his role in trying to 
prevent Wall Street Journal senior sci­
ence writer Jerry Bishop from receiving 
the American Institute of Physics 
award for science writing for his series 
of cold fusion stories. Even some 
skeptics, slightly less ardent than 
Huizenga, have appreciated and 
praised Bishop. 

Huizenga bemoans the publication 
of theories of cold fusion. He wants to 
keep the technical literature safe from 
pernicious ideas, that is, ones he can't 
compass. 

Fiasco does, however, have several 
high points for which we should thank 
the author. I was also delighted to see 
confirmed the facts which I disclosed 
in Fire from Ice about the attempted 
resignation from Huizenga's panel by 
physics Nobel laureate Norman F. 
Ramsey. It was the last session of the 
panel's meeting and the less Involved 
co-chairman Ramsey, though not con­
vinced that cold fusion effects were re­
al, was uncomfortable with the report's 
thoroughly negative tone, given the un­
certainties that remained. In exchange 
for not resigning, which would have 
been a major PR snafu for Huizenga's 
panel, Ramsey was apparently able to 
extract from an unwilling Huizenga the 
addition of a qualifying preamble. This 
"weakened the report somewhat," ac­

cording to Huizenga. (p.92) Huizenga 
says he was perturbed that this (to oth­
ers) eminently reasonable preamble 
was "noncommittal and evasive." Just 
as I wrote In my book, "He [Huizenga] 
wanted the final knife to go in with a to­
tally negative report." Among other 
things, the preamble states clearly: 
''Consequently, with the many contra­
dictory existing claims it is not possible 
at this time to state categorically that 
all the claims for cold fusion have been 
convincingly proved or disproved." In 
my view, Ramsey was a hero for hav­
ing won that much from Huizenga, but 
it would have been far better had he 
resigned from the panel. 

Huizenga's book is a masterpiece in 
reasoned irrationality—a seeming con­
tradiction in terms, but very apt for this 
exotic work. Professor Huizenga's 
words reveal him to be an incompe­
tent, who even with his presumably 
broad and detailed knowledge of nu­
clear physics, has not assimilated the 
most elementary understanding of sci­
ence. He does not recognize it as a 
process of discovery whose llfeblood is 
anomaly, the new, the different. How 
else can science progress? 
Huizenga's view of science is stodgy, 
status quo, stultified, and steeped in 
mind-boggling conventionality. 

Read it and weep 

With all this said, "Fiasco" deserves 
to be read, but not bought. It is an ob­
ject lesson in the hazards of labeling 
honest science "pathological." Perhaps 
we should rejoice in "Fiasco," because 
here we have, once and for all, the 
perfect demonstration of how science 
should not be done when confronted 
with puzzling results: 

1. Start with the preconceived idea 
that reported data suggest a phenome­
non that is impossible: 2. Use a stan­
dard theory to prove impossibility 
(much as Simon Newcomb "proved" 
that heavier than air flight was impossi­
ble a few years before it was accom­
plished by the Wright brothers): 3. 
Continue for years to reject every ex­
periment with positive results as "obvi­
ously in error," while accepting sup­
posedly "negative" experiments done 
in a few months or weeks time by "first-
tier" universities and labs: 4. Ignore 
and mock all theories that attempt to 
explain the phenomenon—even those 

that employ accepted mathematical 
formulations of quantum mechanics. 
(And, for good measure, ignore later 
published versions of initial theories 
that are available in the open litera­
ture.); 5. Command a clique of like-
minded scientific doubters on a federal 
panel and foist a deceptive rush-to-
judgment onto an unsuspecting public, 
ill-equipped to second-guess "official" 
scientific wisdom. 

This is a lesson we could well have 
done without. It would have been so 
much better had Huizenga been scien­
tifically up to his civic responsibility on 
the cold fusion panel. Huizenga is at 
least partially right in one of his ideas 
(though not in the anti-cold fusion 
sense that he intended), as expressed 
in part of the last sentence in his book: 
"...the scientific process works by ex­
posing and correcting its own errors." 
A bitter irony here: the data from cold 
fusion experiments weren't "preposter­
ous," Huizenga was. He will be 
corrected. 

Coming Soon 
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Cold fusion s impact on financial markets 
It won't be business as usual 
BY W M . A . B O A S , J R 

The prospect of cold fusion should 
be a warning shot across the bow 

of the global financial and investment 
community. Besides revising some 
dogmas of physics and bruising some 
scientific egos, the promise of virtually 
unlimited, cheap, and clean energy is 
going to have a profound effect on 
some multi-national pocketbooks. 

In modern times, there has never 
been a case of a radically new energy 
technology about to collide with an in­
ternational monetary system whose 
major currency assets are tethered to 
a fossil energy order. Geo-poiitics and 
international capital flows will never be 
the same. It's hard to predict how 
much some financial horizons will 
darken, and for how long. The imple­
mentation of the technology Itself 
might illuminate the way. 

It's been five years since the Utah 
public announcement seemed to con­
firm prospects of a new hydrogen en­
ergy process. At the speed new tech­
nologies develop, it's reasonable to 
expect a report soon that a cold fusion 
product is ready to heat a home, pow­
er a car, or otherwise prove its capaci­
ty to launch a new energy age. 

There is a consensus that an an­
nouncement to that effect can be ex­
pected within the next 18 months. With 
cold fusion popularly thought "dead," 
that might come as a surprise to both 
the public and global stock markets. 
The problem is stock markets don't like 
surprises. History shows that a sur­
prise can quickly reduce a market to a 
crowd, and crowds easily panic. A 
panic could ignite a sell-off in certain 
stocks, bonds, mutual funds, and com­
modities that would make the global 
experience of October 1987 seem like 
a mild market correction. 

Unsuspecting individuals and invest­
ment managers holding substantial as­
sets and securities in coal, gas, oil, 
and related industries, are vulnerable 
to be left holding a near-empty bag or 
barrel if cold fusion development un­
folds as expected. While the 1987 
crash was blamed on an inflated paper 
market and lack of fail-safe codes in 

computer trading programs, this time 
the cause would be fundamental and 
the losses irrecoverable. 

Fundamentally, there are a couple of 
hundred years of BTUs in proven un­
derground reserves of coal, gas, and 
oil now valued at $75 trillion by trans­
national private companies, state mo­
nopolies, and governments playing in 
today's fossil energy arena. Those as­
sets, and the cash flows derived from 
them, would erode to a fraction of their 

Wm. A. Boas, Jr. 

current value, as cold fusion technolo­
gy starts to capture and finally domi­
nate all energy consumption markets. 
When real fossil-based BTUs stay un­
derground and lose value arithmetical­
ly, highly-leveraged paper securities 
based on them drop geometrically. 

It is not only private energy compa­
nies that stand to lose. The economic 
prospects of countries are now at risk. 
Russia, once the world's leading oil 
producer, still earns about 60 percent 
of its hard currency from crude oil 
sales. With even that income now de­
clining, there may soon be more chaos 
in the Caucasus and dacha parlors 
than anyone dares imagine as cold fu­
sion becomes practical. 

The OPEC cartel and North Sea oil 
and gas producing nations seem 
equally destined to become a collec­
tive footnote to world energy history. 

Fossil energy oil and coal giants like 
Royal Dutch Shell, Exxon, British 
Petroleum, Mobil, Texaco, Burlington 
Resources, and Peabody Holding Co. 
are going to have to rethink their busi­
ness plans to survive. Many think cold 
fusion won't need their massive inte­
grated resources and distribution sys­
tems to come to market. Some appli­
cations of cold fusion can be financed 
at modest levels using low-tech pro­
duction resources. 

Ultimately, cold fusion will impact 
other industry groups adversely as 
well, such as sea-going oil tankers, 
railway coal car leasing, oil field equip­
ment manufacturers, pipeline compa­
nies, internal combustion engine mak­
ers, and countless peripheral fossil 
energy industry suppliers throughout 
the world economy. Thus, the down 
side of cold fusion is the inevitable 
confusion in financial markets for the 
next few years. It can't be avoided, it's 
just new business with new players. 

Up to now, excuses can be made for 
ignorance and neglect of cold fusion 
by the investment community, mass 
media, and public. Mass media pub­
lishers and broadcasters can hardly be 
blamed for falling to put out information 
about a tentative scientific discovery 
whose nature can't yet be explained or 
commercially demonstrated by its ad­
vocates. If the established scientific 
community is still at odds over the new 
process, what can editors or commen­
tators really tell their audiences? 

It's the same with the investment 
community. With securities markets 
skewed to quarterly results, it's no 
wonder analysts, brokers, fund man­
agers, and bank trustees have not 
been paying attention to something 
perceived as speculative at best, and 
scientific hallucination at worst. Their 
jobs hinge on performance and gener­
ating an income stream for the prover­
bial widows and orphans. Exxon's 
quarterly dividend is something they 

9 4 C O L D F U S I O N • 



M O N E & M R K E 

can hold in hand. Mere rumors about a 
new science that might reduce the big 
oil giants' market share back to lubri­
cation oils and enough gasoline to 
supply vintage car hobbyists, isn't suf­
ficient to change their investment out­
look and strategy from business as 
usual. 

However, at this stage of cold fu­
sion's evolution, ignorance by default 
is no excuse. A visit to a good public li­
brary can bring anyone up to speed. 
There are more than 100 citations in 
the periodical literature, proceedings of 
four international conferences on cold 
fusion, and numerous books both pro 
and con about cold fusion's dynamic 
and controversial past four years of 
development. Now, of course, there is 
"Cold Fusion" Magazine. 

The mystery and financial pitfalls 
can be avoided if individual investors 
and investment advisors take the time 
to learn about cold fusion and its im­
pending and viable commercial impli­
cations. Timely information can antici­
pate surprises, and always makes 
rethinking the investment equation 
easier. 

The ubiquitous short sellers are no 
doubt poised on the market sidelines 
waiting to capitalize on the slightest 
hint of any authoritative cold fusion val­
idation. To avoid having to participate 
in any market abyss, prudent and de­

fensive investment rules should be in­
voked with skepticism about cold fu­
sion put aside. A discreet incremental 
shift out of potentially vulnerable secu­
rities to cash might be the best invest­
ment strategy to hedge all bets for the 
foreseeable future. Sacrificing some 
yield points now might preserve princi­
pal for opportunity tomorrow. 

Opportunity for cold fusion invest­
ment is certain to be rife after It is vali­
dated. However, after the popular me­
dia and public have embraced it. 
legitimate promoters as well as charla­
tans will be primed to offer a myriad of 
new issues and investment paper in 
the new technology. Human nature be­
ing what it is, greed will bring many a 
preserved family fortune to ruin in what 
will surely be a confusing speculative 
frenzy. For now, due diligence is the 
best course for both the down and up 
side of cold fusion. 

"Cold Fusion" Magazine's money 
and investment section will track the 
trends and keep technical develop­
ments, financial options, predictions, 
and opinion in credible perspective. 

William A. Boas Jr. has been a 
correspondent for The Wall Street 
Journal, Business Week Magazine, 
and UPI. He has additionally 
contributed to numerous periodicals on 
financial and business topics. 

T o o H O T 

Continued from page 88 

released in all cold fusion experiments 
has a purely chemical origin, or is a 
function of experimental error—or 
worse. Cambronne, the commander 
of the French Old Guard, was called 
upon to surrender at Waterloo. He Is 
supposed to have responded. "The 
Guard dies, but it never surrenders." In 
fact, observers at the scene recalled 
that what he actually said was 
"Merde1" so this reply is now known in 
France by the euphemistic term 
"Cambronne's word.'' Such stubbor-
ness may be admirable In war. but not 
in science. 

Whatever happened In 1989. whatev­
er errors were made then and since, the 
book leaves me with a profound dis­
taste for the Big Sneer, for the personal 
attack. Certainly the distorted record 
has to be put straight, but the sooner 
we can forget all this mudslinging and 
all get on with making progress, the 
happier I personally will be. 

Professor Close should perhaps be 
allowed the last wora (p. 345): "It is a 
well-known trait of human psychology 
that people can become so committed 
to a preconceived belief in something 
that contrary information is ignored or 
re-interpreted to fit in with the 'facts.' " 
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For reprints of material printed 
in this issue of "Cold Fusion ", 
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in color) . Quant i t ies available 
from 100 to 50,000. 
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It s not that simple 
I t is easy to prove that cold fusion is 

nonsense. The nuclei of atoms are 
positively charged, so they repel one 
another more and more as they get 
closer together. To get over the energy 
hill, to allow the nuclear forces to take 
effect and allow fusion, is a bit like try­
ing to putt a ball into a hole surrounded 
by a wall half a mile high. Enormous 
velocities are needed, which means a 
temperature of hundreds of millions of 
degrees. 

It sounds good 
The only alternative is to apply pres­

sure, to force the nuclei together. That 
is the appeal of the deuterium-palladi­
um cold fusion idea. A piece of palladi­
um will absorb literally hundreds of 
times its own volume of hydrogen or 
deuterium, and the effect of squeezing 
so much into the gaps between the 
palladium atoms is just like a huge 
pressure. It sounds good. But, in fact, 
the atoms are probably farther apart 
than they are in an ordinary molecule 
of gas. 

An even more satisfying disproof is 
this: whatever may be going on—and it 
must be something very extraordinary— 
it is most certainly not deuterium fusion, 
the "d-d" fusion that partially occurs in 
the great toroidal tokamaks. Even 
enough d-d fusion energy to make a 
nice cup of tea would be quite sufficient 
to exterminate all life in the vicinity. That 
is not some sort of pedantic quibbling. 
The rules for this kind of fusion are well 
understood. Either the reaction makes 
the heaviest hydrogen isotope, tritium, 
and a proton—or it produces helium-3 
and a fast and deadly neutron. Once in 
10 million fusions it does produce heli­
um-4, but even then the energy is car­
ried off by a gamma ray of remarkable 
unpleasantness. 

This is why a hot fusion reactor of 
the kind currently envisaged would 
never be a clean source of energy. In 
fact, it would be a nasty, dangerous, 
and extremely expensive contraption. 
No commercial machine will ever be 
built. The British minister responsible 
for such matters has admitted that the 
UK fusion effort is a scientific rather 
than a commercial program—and the 
U.S. utility companies have said they 
don't want them. 

So where is all the cold fusion 

energy coming from? And where is all 
the helium-4 coming from? Often there 
is not enough to explain the heat, but 
sometimes there is. It can't be d-d fu­
sion, except possibly a tiny amount 
near the edge of detectability. What is 
it? I don't know. All I can be reason­
ably sure of is that all these arguments 
are completely irrelevant. 

For more than half a century there 
was controversy—a polite word for 
mudslinging, derision, and contempt— 
over the claim by the whacko meteo­
rologist Wegener that the continents 
move. It may not yet have been 
agreed as to how they do it, but the 
lack of a good explanation does not 
stop the evidence speaking for itself. It 
looks now as if the Coulomb barrier, 
the wall around the 18th hole, is not as 
insurmountable as we thought. Then 
again, it may not be that simple. In sci­
ence, things rarely are. 

Take the history of science. History 
is supposed to be written by the win­
ners. But in science it is rewritten to 
make it seem that there has been a 
broad, majestic sweep of progress. We 
hear of villains, like those who perse­
cuted Galileo. We hear of heroes like 
Ohm, he of the Law, or of Semelweiss, 
who thought that washing his hands 
before an operation might be a good 
idea. We don't hear about all the trou­
ble these gentlemen had from their 
peers. If you want a recent example, 
look at what happened to the man who 
proposed a bacterial cause for stom­
ach ulcers. 

Or look at cold fusion. 

Breaking do^vn the barrier 
For some curious reason, theorists 

usually get a good press. I would have 
been much happier if anyone else— 
believer or atheist—had roared with 
laughter when Hawking talked about 
how we would soon know the mind of 
God. Pope wrote in the 18th century: 
"Nature and Nature's laws lay hid in 
night: God said, Let Newton be! ana all 
was light." 

But, of course, it wasn't quite that 
simple. Two centuries later, Sir John 
Squire added: "It did not last: the Devil 
howling Ho! Let Einstein be!' restored 
the status quo." 

If a theorist puts up an attractive 
idea, billions will be spent investigating 

B Y C H R I S T I N S L E Y 

it. But if a lowly experimentalist reports 
a result which does not fit, especially if 
it is very hard to duplicate, then he can 
expect an end to his funding or his 
tenure. He may even face an academic 
kangaroo court or be hounded from his 
job, even if those who tried to duplicate 
knew next to nothing of his discipline. 

No, I don't know how cold fusion 
works. I can, however, suggest an 
analogy. If you burn sugar, you get 
carbon dioxide and water. In fact, you 
get a black sticky mess at the outset, 
but if you try very hard you can eventu­
ally burn it all. You will need very high 
temperatures, and you will get a "char­
acteristic radiation signature" in the 
form of light. Imagine a hypothetical 
chemist who knows nothing of bio­
chemistry. Tell him that animals burn 
sugar, and he'll laugh. But animals 
"burn" sugar completely, in water, at 
low temperature. They do this by clev­
erly evading the problem, by establish­
ing the correct "electron environment," 
and doing the job in stages. 

Perhaps in cold fusion the complex 
electron environment subverts the 
Coulomb barrier, and a multi-stage 
process involving the metal atoms 
takes place. Perhaps it is suspicious 
that cold fusion so often produces heli­
um-4, an alpha-particle, a common 
product of nuclear decay. 

The human brain is very good at find­
ing simple patterns in a complex world. 
It needs to be. Without that trick we 
would be lost in confusion and chaos. 
The trouble is, we are too good at it. 

The universe is not as simple as we 
think it is, and we are finding out just 
how true that is all the time. Take a 
look at a technical text, 50 or 100 
years old, and see how it reflects an 
oversimplified view—or a completely 
wrong one—and look at its misplaced 
confidence in its correctness. There is 
hardly a 19th century "law of science" 
which has survived unmodified into the 
present, yet we are expected to be­
lieve that science has got it right THIS 
time. 

If there is any truth in even a few of 
the wild and wonderful experimental 
claims which have recently bombarded 
the desk of your Gentle Editor, then 
not only is it not quite that simple—the 
conventional understanding is also 
plain wrong. 
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New Money-Saving Replacements for 
National GPIB (IEEE-488.2) Boards! 

The ultimate in power and flexibility. 100% 
software-compatible with both old and new 
National GPIB interfaces. The worlds fastest 
controllers with simplified programming and 
accelerated system performance. Call for info 

• The INST 2002 8-bit board can 
transmit & receive up to 64KByte 
arrays at up to 350KB per Sec 
Data Transfer Rate! 

• $100 Free Prog. Routines: 
Linkable subroutines, File I/O, Firm­
ware, Universal Language Driver. 

Was Now 
#INST 2001 16 Bit High-Pert. GPIB / IEEE-488.2 Board S495 S395 
#INST 2002 8 Bit Standard GPIB Controller Board S395 S295 
#INST SBAP Software Bus Analyzer: Save $74 w/INST 2001/2 Board S75 
GPIB Software for DOS & Windows included FREE with each board. Quantity Discounts. 

• The INST 2001 16-bit board can 
transmit & receive up to 64KByte 
arrays at up to 1.5MB per Second 
Data Transfer Rate! 

• FREE drivers compatible 
with LabWindows™, LabVIEW" 
Labtech Notebook, HP ITG, etc. 

New Source for Kelthley MetraByte Clones 
You've seen other advertisements listing 
"Metrabyte compatibles for less." But are 
they really compatible, and are they really 
the lowest prices? Too often they add 
"features" or change configurations so 
that they're not really compatible at all. 
The CyberDAS family from CyberResearch 
is guaranteed to be 100% compatible 
in every respect with similar models from 
Keithley/MetraByte. Our prices are abso­
lutely the lowest available. And we offer a 
complete selection, matching every model. 

Our CyberDAS 1600 is a 
High-Performance Replacement 

fortheMetraByteDAS-16. 

COMPARE OUR PRICES! 
K/M 
Price 

CYRDASS Industry-standard series: 8 Analog Inputs S425 
#CYRDAS 16 Industry standard: 16 Analog in, 2 Analog Out, DIO S999 
#CYRDAS 800 NEW ASIC Design: 8 Analog Inputs (DAS-800) $349 
#CYRDAS801 NEW Design: 8 Analog Inputs w/SW Prog. Hi Gain S449 
#CYRDAS 802 NEW Design: 8 Analog Inputs w/ SW Prog. Lo Gain S449 

$449 
S449 

#CYRDAS 1201 NEW ASIC Design: 16SE/8Diff Analog In, 32 DIO 
#CYRDAS 1202 Same as above: 1201 -Hi Gains/1202-Lo Gains 
#CYRDAS 1B01 NEW ASIC Design: Full-featured Analog I/O & DIO 
#CYRDAS 1602 Same as above: 1601 -Hi Gains/1602-Lo Gains 
#CYRDAS 1801 NEW 333kHz, 64-Chnl A/D w/D/A & DIO (hi gain) 
#CYRDAS 1802 NEW 333kHz, 64-Chnl A/D w/D/A & DIO (lo gain) 

#CYRDAC 02 2-Channel, 12-bit Analog Output (DAC-02) 
#CYRDDA 06 6-Channel, 12-bit Analog Output (DDA-06) 
#CYRCTM 05 5-Channel, AMD 9513-based Counter/Timer 
#CYRDI0 24 PI0-12 Compatible 24-Chan. Digital I/O (TTL-leve 
#CYRDI0 24H PIO-24 24-Chan. Digital I/O (64mA current sink) 
#CYRDI0 96 PIO-96 96-Chan. Digital I/O (TTL-level) 
#CYRPDMA 16 High Speed Digital I/O with DMA (PDMA-16) 
#CYRPDMA 16F 16-bit, AT-bus High-Speed Digital I/O (PDMA-32)t525 
#CYRAS0 xxOO Advanced Software Option for DOS & Windows $99 
#CYRVDASxx00 WsraflMS VlsualBASIC Custom Control Library $99 

* Call for Quantity Pricing. - Item not availab 

$1299 
S1299 
$299 
S650 
$325 
$130 
$185 
$260 
$415 

CRI Cyber 
Price Price* 
$199 S185 
$799 S785 

- $285 
- $345 
- $345 

- $365 
- $305 

$599 $585 
$599 $585 

- $1085 
- $1085 

$159 S155 
$349 S345 
$139 $137 
$49 $47 
$69 $67 
$119 S117 
$149 S147 

- S395 

S99 
- $99 

e from CE 

NEW 12-Bit, 20MHz 
Data Acquisition Card 

Breaks Old Speed Records 
by an Order of Magnitude 

If you've been looking for a 12-bit A/D board with the fastest possible con­
version rate, then you know that there just aren't any out there faster than 
1 MHz - 2MHz. Until now. Our new CompuScope ccsts through the old 
limits. It doesn't just improve the old record by 10% or even by 100%. It 
achieves sampling rates 10 times faster than anything on the market. 

Our DS0 2012 uses 2 monolithic flash converters, each running at 10MHz. In 
single-channel mode, the 2 ADC's are clocked in a "ping-pong" mode to a-
chieve up to 20 MSamples/second. Programmable gain amplifiers and offset 
control circuits ensure measurement accuracy. On-board memory is mapped 
in the PC's own system memory for the fastest possible data transfers. 

#DS0 2012 20MHz, 12-bit Data Acquisition (A/D) Card with 512K RAM $4995 
#DS0 2012-1M 20MHz, 12-bit Data Acquisition (A/D) Card with 1 MByte RAM 55495 

Special SnapMaster Offer 
As the first and pre-eminent Windows 

software for data acquisition, SnapMaster 
has become the leader of a new generation 
of products which take advantage of 
important benefits offered by Windows 

• Larger memory arrays — up to 16MB 
• A consistent graphical user interface 
• Shared real-time information (DDE) 

Now — thanks to a special offer available only through CyberResearch -
can purchase the complete SnapMaster environment at a savings of ever $1000! 

#HDS200 SnapMaster for Windows Data Acquisition Module $995 
#HDS210 SnapMaster Analysis Module — Time Domain $495 
#HDS220 SnapMaster Analysis Module — Frequency Domain $495 

#HDS 285S SnapMaster Complete— 3 Integrated Modules, plus Serial Interface 
Module, and the Programmer's Toolkit (save $1080) $1495* 

"Limited-time offer. Call to verify current pricing. 

-you 

Industrial Duty Rack-
Mount Keyboards 

If you use a standard keyboard 
with your rack-mounted system, 
you know what a nuisance and 
a hazard it can be. These 
rugged and reliable industrial 
keyboards are designed to fit 
into any EIA 19" rack. The 
pull-out model shown utilizes 
a fold-down door to keep keys 
safe when not in use 

• Full 101-key layout, 
• Full-travel construction with a solid tactile feel for comfortable touch-typing. 
• 0IX 3010 keyboard is set in a drawer (not shown). 
• 0IX 6010 keyboard slides out & drops into position, with a locking door. 
• Occupies only 1 rack space (1.75 high) 
#0IX 3010 Rack-Mount Keyboard — 24" Deep Rack $295 
#0IX 6010 Rack-Mount Industrial Keyboard with Protective Door $395 

•f*% 
PC Systems Handbook 
for Scientists & Engineers 

Pu Systems Handbook 
for {«¡enlists and Engineers 

1994 Edition 

10th Anniversary Edition -188 Pages 
Combination Tutorial/Catalog Includes 
Many Examples of PC-based Systems 

The CyberResearch PC Systems Hand­
book for Scientists & Engineers describes 
over 1400 unique and hard to find items 
for PC-based engineering. Packed with 
useful technical information and easy-to-
read diagrams, this invaluable reference 
should be part of every engineer's library. 

Fax, Call, or Write for a complimentary copy. 

The CyberResearch Advantage: 

a FREE Application Engineering 3 Everyday Law Prices 

3 Broadest Product 2 100% Satisfaction 
Selection 

Mailing Address: \ 
P. 0. Bex 9565 « 
New Haven, CT 06535 | 

Guarantee 
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(203)483-8815 
Fax:(203)483-9024 

(800) 480-8800 



Mathematica, 

THE DEFINITIVE SYSTEM FOR 
TECHNICAL COMPUTATION 

"Not merely a product but a revolution " 
— Macworld 

"The importance of the program cannot 
be overlooked" 

— New York Times 

Basic function: Integrated environment for 
numerical, symbolic, graphical computation, 
interactive programming. 

Users: Scientists, engineers, ma themat i ­
cians, p rog rammers , f inancial analysts , 
students. Over 150,000 worldwide. Includes 
all 50 largest U.S. universities. 

Numerical computation: Arbitrary-preci­
sion arithmetic, complex numbers, special 
functions (hypergeometric, elliptic, etc.), 
combinatorial and integer functions. Matrix 
operations, root finding, function fitting, 
Fourier transforms, numerical integration, 
numerical solution of differential equations, 
function rrürjimization, linear programming. 

i Numérica! Computation 

««* 
3«70 

attira, 

25031555049932416013155719S6085849 

Hypergeontetric2Fl[7, 5, 4.1, 3-1] 

-0.00403761 - 0.00295653 I 

3 Symbolic Computation 

I n t e g r a t e [x / (a + Exp [x] ) , x] 

2 x Log[l +—] PolyLog[2, - ( — )] 
x a a 

2a a a 

Symbolic computation: Equation solving, 
symbolic integration, differentiation, power 
series, limits. Algebraic operations, polyno­
mial expansion, factorization, simplification. 
Operations on matrices, tensors, lists, strings. 

Graphics and sound: 2D, 3D plots of func­
tions, data, geometrical objects. Contour, 
density plots. 3D rendering with intersecting 
surfaces, lighting models, symbolic descrip­
tions. Color PostScript output, combining 
and labeling, publication quality graphics, 
an imat ion (most versions). Sound from 
waveforms and data (most versions). 

Programming: High-level, interactive, symbolic 
language. Procedural and functional program­

ming constructs. Transformation rules and pat­
tern matching. Fully compatible on all platforms. 
No built-in limitations on computation size. 

m sProgrammim 
• l o g [ l ] 

1 log[E] 
11 Iog[x 
if log[x 
H l o g ' [x 

1 log/: 
1 log/: 

n [itefcjil^ 

= 0 
= 1 
Y 1 
*n ] 
] = 

:= log [x ] +• log[y] 
:= n log[x] 

1/x (* d e r i v a t i v e *> Inve r seFunc t ion [ log ] = exp 
3 e r i e s [ l o g [ x ] , {x , 1, n 
Surnt-
O [x. 

(-l)Ak (x-1) Ak/k, ik 
1]*(n+l) 

• ••l::^,ï 

>J 
1 . : = n}] + || 

External interface: Input of data (numbers, 
records, text) from files, programs. Output in 
TeX, C, Fortran, PostScript. Calling of external 
programs and functions. General MathLink® 
interprocess communication mechanism. 

User interface: Electronic book interactive 
documents mixing text, graphics, animations, 
calculations. Graphics, animation, sound inter-
app l ica t ion compat ib i l i ty . Style shee t s , 
hierarchical outlining. Computation kernel 
can run on remote computer (most versions). 

Additional material: lournal, newsletters, 
more than 30 books. Add-on packages, free 
MathSource® electronic resource. 

Versions: Macintosh • Microsoft Windows 
• MS-DOS • Sun SPARC • HP • DEC RISC, 
VAX/VMS • IBM RISC • SGI • NEC PC • 
NEXTSTEP • CONVEX • and others • Net­
work licensing available. Student versions. 
Now shipping Version 2.2. 

For the latest information call Wolfram Research at: 

1-800-441-MATH 
(U.S., Canada] 

Wolfram Research 
Wolfram Research, Inc. 
+1 -217-398-0700; fax: +1 -217-398-0747 

email: info@wri.com 

For European inquiries: 

Wolfram Research Europe Ltd. 
+44-(0)993-883400; fax: +44-10)993-883800 
email: info-euro@wri.com 

Representatives in over 30 countries; contact main offices. 
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