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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
1o have a cold fusion conference on a beau-
tiful island surrounded by the fuel of the fu-
ture,

In the background of Maui were sweel
and bitter memories of earlier cold fusion
conferences. One vear afier 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 reporier,
but still felt free 1o 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, ltaly, June—July, 1991,
Nagova, Japan, was the venue of ICCF3 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 Allo, California, the
rescarch arm of the American electric utility
industry, which continues 10 fund cold fu-
sion research at SRI Imernational and else-
where.

Future cold fusion conferences will con-
tinue the custom of following a rotation:
1.5, Europe, and Asia. At the conclusion
of the Maui conference, the Organizing
Committee announced that ICCFES will be
held in the spring of 1995 in Nice, France,
and ICCFA in Beijing, China, thus fulfilling
the strong wishes of the Chinese researchers
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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 afterncons featured for
the first time parallel sessions, e.g. one ses-
sion devoled to calonimetry, one 1o 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 1o
take in everything. The scope of the confer-
ence encompassed almost 300 participants,
and more than 130 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 ICCF4.

Since it is obviously impossible

Mitsubishi Heavy industries, Hitachi,
Toshiba, Nippoen 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—ithe 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 a
ICCE4, 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

in a very short space 1o relate all
that ook place a1 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
Deparntment 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 ICCF4, which we
reprint after this overview of 1C-
CF4 highlights. Professor Huggins
writes of the conference from the
special viewpoint of a materials
scientist.

Roger Stringham, visiting at Los Alamos National
Laboratory in 1993, conducts a “micrafusion”
experiment with the E-Quest device

Japan's New Hydrogen Energy
(NHE) Research Program

During the first morning session,
Dr. K. Matsui, director of the R&D
Center for Mew 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: 530 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 Tokyvo Gas,

strontivm-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
arder of 100 walls 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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tri¢ field. Excess heat amounting 1o 50 wans
for some 20 hours was achieved. The inpu
electric power was tiny—about 7.2 x 10~
watts. The power ratio was thus a huge
TO00. This device was only (L8 cm in di-
ameter and 0.1 em thick.

True, the Mizuno solid-state device re-
quires elevated temperatures of a few hun-
dred degrees C for the excess power Lo
emerge, provided in this experiment by a
separate electrical resistance heater, In a
practical implementation, the reaction cham-
ber would be well-insulated so that the ener-
gv of the reaction would self-heat the ceram-
ic. unlike in Mizuno's experimental
apparaius where heat transfer to the environ-
ment was large.

Independently of Mizuno et al, Jean-Paul
Bibérian of R&D International, Crinda,
Califormia, had a poster display on his “Solid
State Cold Fusion™ device made of AlLaO;,
aluminum lanthanum oxide. He, too, has ob-
served what appears to be copious excess
heat evolution in a deuterium atmosphere. It
appears that he is able to achieve 500
wattsfem” from his small waler crystals, with
a lotal output power of tens 1o a few hundred
walls, The excess heat is highly repro-
ducible. The originator of this work, accord-
ing to Bibérian, was F. Forrat in France,
who took out French patents in 1989 and
1450,

Confirmation of excess heat in
ordinary water

The Indian group at the Bhabha Atomic
Research Center (BARC) brilliantly con-
firmed its earlier series of 1ests with ordinary
water, They continue to get excess heat and,
in many cases, tritium above background
level. They have even made a serendipitous
discovery: that stainless steel poisons the
process and prevents excess heat evolution.
The group studied differemt types of nickel.
Out of a series of 28 cells, 14 showed excess
heat. Excess power in these cells was in the
range 0.2 to 0.7 walt,

The BARC group has used off-the-shelf
consumer “thermos bottles™ 1o conduct its
experiments, The thermal characteristics of
the standard internally aluminized thermos
bottles is typically 20-35°C temperature dif-
ferential (between inside and ambient) per
wait of input power (i.e., 20-35°Cfwatt). The
Eroup now reports a simple echnigue of de-
aluminizing the thermos bottles with nitric
acid. This allows the cells 1o reach steady
state temperature within 10 hours instead of
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the 24 hours required earlier; the calibration
comstant now is 7-100Cfwart,

Dr. Srinivasan told this author that almost
everyone il BARC now accepts the reality
of cold fusion. He is planning eventually 1o
put together a “kit™ that will allow any ex-
perimenier 1o observe the cold fusion excess
heat effect in light water—with >9%0% 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 1o report excess heat
results in electrolysis with light water and
potassivm 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 1o 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 Esgleton performed experi-
ments in special “de-deuterated”™ light water
having only 1% of the normal trace heavy
witer contenl, 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 rubidiem (from ru-
bidium carbonate electrolyte) transmules in-
Lo strontivm during excess heat experiments.
Examination of the strontium isotopes in the
solution showed “statistically-significant en-
hancemenis in the ratio of *S, 10 =S, relative
to the natural abundance ratio,” i.e., by 325
standard deviations. The ¢laim 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 Phvsics Letters
A paper on heavy water cells that go 1o
boiling. boil away 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 hotler
than the 100°C of the vapor in the cell—has
been lound 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 smospheres, 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 1o bring about the effect, and the
effect wypically 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 milliwats. 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
Stedies Laboratory, University of Tlinois,
have developed a unigque process 1o coal a
stainless steel plate electrode (25 mm x 25
mm x 3 mm} with alternating layers of
titarium 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 (o retain a high loading
of deuterium or hydrogen.” In the reported
experiments they work with light water
and LiOH electrolyte. They have achieved
aboul 2 Kilowatts/ce power production in
these thin films. They have actually gone as
high as 10 kW/ce, but the layers have a
nasty habit of peeling off at these power
levels.
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Preliminary confirmations of the
Kucherov ¢t 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 altempting 1o
replicate the Kucherov et al experiment
thinks it has found—a 129 KeV feature that
may represent the "Pd to "Rh transmuta-
tion found by Kucherov et al in Russia, This
is omly 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 successiul 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. Tathot Chubl (Research Systems, Inc. ), Dr. Yan
Kucherov (ENECQ), and Prof. Robert Huggins (Stanford

Liniversity)

the Nobel prize for mistakenly believing
that he had transmuted wranium by bom-
barding it with neutrons, So sirong 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. Thus, the finding
that palladium may be transmuted under the
influence of electromagnetic fields in the
presence of deaterium 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
hath 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 (*He) is produced as “nu-
clear ash.” Dr. Melvin H. Miles of the
Maval Air Warfare Center at China Lake
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presented convineing 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 10" to 10" helivm 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 ‘He 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 o ‘He
reaction emerged instead as thermal energy.

The group used metal flasks this time o
collect gas samples, instead of the glass ves-
sels used in earlier runs. Critics had com-
plamed that the glassware could be a source
of contamination by atmospheric ‘He 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
MEeasurement 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 el al at the
University of
Rome examined
‘He from Pd-heavy
water cells by con-
HNUOUS 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 1o rule out contamination from
atmospheric helium-4 by using the neon-20
(*Me) measurement simultaneously.

Cold fusion by hydrogen sparking

Dr. Jagues 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 wans
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 “He afier ulirasonic
{20 kHz sound frequency) beaming againsi
palladium immersed in heavy water. The
‘He is roughly proportional to the excess
power evolved, and is said to account for
about 20% of that excess. *“He levels are
higher than atmespheric concentration, up
to 65 ppm, which is on the order of 10 times
higher, so atmospheric comamination is un-

likely. The excess heat level claimed by this
group is at a level of up to 90 watls (mpul
power, 350 watts). The local heating of pal-
ladium foils is so great that these occasion-
ally melt through under even comtinuously
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 D, 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 1es1-
ing that isotopes of cadmium are present
“skewed in relationship to natural abun-
dance ratios.” In particular, they suggest
that "“Cd has been formed from the reaction
of an alpha particle (*"He nuclews) and "“Pd.
Measurements made at various laboratories
found no tritium, gamma ray, or newtron
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 (0 Serous groups as a re-
search tool. E-Quest will guarantee the abil-
ity of the device to produce excess power
and *He.

IMRA Japan’s work on material
properties and iriggering parameters

The IMRA Japan labormory group of Dr.
Keiji Kunimatsu continues to pioneer the
investigation of allovs, current densitics,
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 o 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. M-
RA Japan found that Pd materials from dif-
ferent vendors proeduced excess heat, with
one exception. It found excess heat to be
“almost proportional” to current density.
The critical current required 1o tum on the
excess heat s about 200 mA/Cm® of cath-
ode surface area, and the critical loading ra-
tio for wm on was found 10 be DYPd=0.84,
The addition of thiourea was effective in
pushing the loading ratio over (L9, 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 10 verify its earlier excess heat
work, but is now rapidly mounting 2 search
for nuclear products, including ‘He. It wish:
es “lo attempt to quantifly the appearance,
and set limits on the non-appearance, of po-



tential products of nuclear reactions: neu-
trons, gamima and x-rays, ‘He and ‘He, and
wotopic shifts of Pd lattice and electrolyte-
derived species.” The group made a
serendipitous discovery of the beneficial ef-
fect on excess power of going to higher tem-
peratures. This temperature effect is now be-
ing found almost universally in the cold
fusion field.

Dr. Reiko Notova {Catalysis Research
Center, Hokkaido University)

McKubre said that his group has “repro-
duced, wholly, our previous observations of
excess power, and are beginning to study the
controlling parameters for the purpose of at-
lempting scale-up.”

Tritium production confirmation

Dr. Fritz Will, formerly director of the
National Cold Fusion Institute in Utah, and
now temporarily with EPRL reported the re-
producible and incontroventible production
of tritium in Pd-heavy water cells that were
closed. This work has recently been pub-
lished in the Jowrnal of Electroanalvtical
Chemistry. It appears to show that tritium
can be produced at low energy. Absolutely
no tell-tale 14 MeV neutrons were detected
that would have been evidence of collistons
by T with D in the lattice. Dr. Will meticu-
lowsly outlined all the reasons 1o believe thal
the tritium was generated and could not pos-
sibly have been pre-exisling contamination.
On chance alone, he said in conclusion, it
would have required a probability of
1/130,000 10 obtain the result of picking the
four active electrodes out of the total of 17,

Drs. Tuggle and Claytor of Los Alamos
National Laboratory reported continued suc-
cess in producing tritium continuously and
reliably in various “novel morphologies of
palladium.” They use small solid wires com-
bined with pressed metal powders, and ob-
served tritium production in the range over 5

nano-Curies per hour (=5 nCif), which they
said “far exceed”™ their previous results.

The Case of the Missing Scientist

Dr. Kevin Wolf of Texas A&M
Iniversity 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 1o 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 feld
after accusations in 1990 by Gary Taubes of
fraud in the Bockris lab a1 Texas A&M. This
led Wolf 1o recant inappropriately his tritium
resulis. Now he can barely imagine associat-
ing these extremely intriguing resulis—in
which he allegedly fully believes—with the
“discredited” Feld of cold fusion and trans-
mutation. We know that Wolf wanted to
attend the meeting, even though he was
going 1o suggest that these transmutations
were really due to cosmic rays from space,
which “just happened” 1o be detected during
a cold fusion experiment. It has been learned
that he was under great pressure by an oppo-
nent of cold fusion,who funds him, re? o at-
tend the ICCF4 conference.

Hydrosonic Pump continues to evidence
EXCESS CNergy

One of the most unusual presentations al
Maui, a last-minute addition to one of the
special aftemoon 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 prompled
Georgia inventor James L. Griggs 1o contact
people in the cold fusion ficld. 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 consisis 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
steamn and hot water apparently exceeds the
electrical input power of the device by a
large margin—10-100% and beyond.

If this effect is real, perhaps this device is
related in some way 1o 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 1o investi-
gate the Hydrosonic Pump's performance,
and will bring you more news as further test-
ing develops.

Theories abound

Al ICCF4, as at previous cold fusion con-
ferences, dozens of papers were devoled (o
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 1o disen-
tangle some of the most difficult issues theo-
rists face. Apologies for this postponement
1o our theorist colleagues, who perhaps view
their efforts as equally important with exper-
imental findings.

We will make one bow oward 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-
crating ‘He 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
‘He produced in the pd [proton-deuteron] fu-
sion reaction may undergo a secondary reac-
tion with another deuteron of the lattice,
yiclding "Li (an excited state of "Li lies close
by). The latter is unstable against disintegra-
tion inte a proton and “He, Thus, protons are
not consumed in the overall reaction, which
generates “He."”

“To this | add, as of some time in 1992,
that observations of “He, with insufficient
numbers (o account for total heat generated,
are consistent with the preceding suggestion.
The initial pd reaction produces heat, but
no ‘He. The secondary reaction generates
heat and ‘He. There is more total heat than
can be accounted for by ‘He production. The
smaller the ratio of secondary to primary
rates, the more the ‘He 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
Mational Laboratory (retired) made one of
the most comprehensive and eloguent state-
ments, which “"Cedd Fusion” Magazine has
reprinted (see page 48). To summarize, 1C-
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 learming 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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