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3/ 24/ 89 Profs. Martin Fleischmann Gandhi Centre for Atom c Research at
and B. Stanl ey Pons announce the Kal pakkam |ndia, has first success in
di scovery of solid-state fusion tenperature rise in F-P Effect.
produci ng excess energy, (F-P Effect.)

4/ 12/ 89 Tass reports that Runar
3/ 25/ 89 Gov. Bangerter calls Kuzm n of Mdscow University's Physics
speci al session of Uah |egislature. faculty replicates F-P Effect.
3/ 30/ 89 Prof. Jones announces 4/ 13/ 89 Peter L. Hagelstein, MT
previ ous work that dempnstrates fusion (anong others), announces theory that
can occur at roomtenperatures in explains the F-P Effect.

netal lattice.
4/ 14/ 89 Van L Edden and Wei Liu at

Uni v. of Washi ngton announce
replication of F-P Effect with
possi bl e detection of tritium



4/ 14/ 89 Report that experinment at
Law ence Livernore National Laboratory
"bl ew up".

4/ 15/ 89 Gov. Bangerter appoints
nenmbers of Utah Energy/ Fusi on Advi sory
Comi ttee.

4/ 17/ 89 Fusi on I nformation Center
i ncorporates under |aws of the State
of U ah.

4/ 18/ 89 Wall Street Journal reports
t hat Fusion Fever hits Japan -
emergency scientific conference call

at Yokohama National University with
600 attendi ng.

4/ 18/ 89 Scientists at Italy's

Nat i onal Agency for Al ternative Energy
announce evi dence of cold fusion
simlar to F-P Effect.

4/ 20/ 89 Gover nor Bangerter signs
Utah fusion funding bills.

4/ 20/ 89 Nat ure agrees to publish
Jones' paper but not one submitted by
Fl ei schmann and Pons (wi t hout further
dat a) .

4/ 21/ 89 Successful replication of
F-P Effect reported by Huggins at
Stanford and by a team of physicists
i n Czechosl ovaki a and by India
scientists.

4/ 25/ 89 U. S. Secretary of Energy
Janes D. Watkins directs his 10
national |aboratories to set up cold
fusion efforts. DCE to sponsor Cold
Fusi on Wor kshop.

4/ 26/ 89 Pons briefs the House
Sci ence, Space and Technol ogy
Conmmittee on the reality of cold
f usi on.

4/ 28/ 89 Deseret News, page A-2,
reports that two national |abs have
confirmed FP Effect but withheld
publ i ¢ announcenent pendi ng
publication in a scientific journal
(Los Al anps and Cak Ridge?). More
than 100 scientists have

been assi gned by Japanese Mnistry of
International Trade and Industry
(MTI) to do cold fusion research.

4/ 29/ 89 Dr. Landau, Case Western
Reserve University in O evel and,
confirmed F-P Effect.

4/ 30/ 89 Nat ure specul ates that F-P
experinment is fatally flawed and wll
never be verified by other scientists.

Apr / May University of Utah Review
gi ves reasons for choice of nedia
rel ease by Pons/Fl ei schnann.

5/ 2/ 89 Attendees at American
Physi cal Society spring neeting in

Bal ti nore cheer Koonin of U. Calif. at
Santa Barbara when he states, "Based
on nmy know edge, the experinent is
wong. It suffers fromthe

i nconpet ence and del usi ons of Drs.
Pons and Fl ei schmann." (Deseret News,
May 2, 1989).

5/ 4/ 89 Third teamat Texas A& M
headed by Bockris, confirms F-P
Ef fect.

5/ 7/ 89 Lengthy article in The
Indi an Post, Bonbay, reports on the
enornous progress nade by India
scientists in replicating the F-P
Ef f ect.

5/ 9/ 89 Pons and Fl ei schnmann

provi de additional cold fusion data at
meeting of the El ectrochem cal Society
in Los Angel es. Consi derable

skeptici sm

5/ 10/ 89 U U | egal staff prevent

conpl eti on of agreenent between U U
and Los Al anps National Laboratory.
Pons and Fl ei schmann restricted by

| egal staff on what they can say.

5/ 13/ 89 Johnson Matt hey picks up
pal l adiumrods from U U to assay.

5/ 15/ 89 "Col d Fusion Appears Dead,"
says nucl ear physicist Peter D
Zimerman in special to the LA Tines.



5/ 15/ 89 Wal |l Street Journal reports
on publication of Dr. Steven Jones
(BYU) paper in Nature (vol. 338,

pp. 737ff) and the subsequent negative
comments by Nature's editor.

5/ 18/ 89 I ndian scientists neet at
Bhabha Atom c Research Centre (BARC)
near Bombay to report on cold fusion
findings. |ndia News, June 1989, pg
8.

5/ 18/ 89 Dr. Chase Peterson, Pres
U U and Dr. Brophy, V.P. U,
reiterate that a national effort is
needed to keep solid-state fusion from
bei ng expl oited by foreign

conpetitors. S.L. Tribune, pg. Bl

5/ 22/ 88 Dr. Chase Peterson, Pres
U U, reports that Case-Wstern
Reserve, Texas A & M U. of

Washi ngton, U. of Florida, and the
Italian Frascati Labs have all
confirmed crucial parts of the F-P
experiment .

5/ 23/ 89 Tines of India report "Cold
Fusi on generates heat in Madras", an
article by G V. Krishnan reports on
experimental results fromresearch
teanms at | GCAR (Kal pakkam, BARC, and
Tata Institute of Fundamental Research
in India.

5/ 24/ 89 WBJ reports on reports of
fusion successes at Texas A & M

5/23-5/25/89 DOE/ Los Al anpbs Nati onal
Lab. sponsor workshop of cold fusion
phenonena at Santa Fe, N.M Prof.
Jones (BYU) work is thoroughly
verified by several papers. PF Effect
strongly supported by Texas A & M
group. Many negative reports (could
not replicate) and nmany negative
theori es showing that FP Effect could
not occur. Sone 20 papers supportive
of FP Effect. Jones' work at BYU
fully substantiated.

5/ 25/ 89 "Los Al ambs Reports Burst
of Neutrons From Fusion Test," says an
article in S L. Tribune.

5/ 25/ 89 A team of Mexican
scientists report confirmation of
solid-state fusion; Swedi sh physicists
at Manne Siegbahn Institute for

Physi cs; and Stanford report fusion
successes. Deseret News, pg A2.

6/ 2/ 89 Prof. Wadsworth, U U

met al | urgi st, reports measurenent of
excess heat fromreplication of F-P
Effect.

6/ 2/ 89 Mermbers of U. S. Dept of
Energy Committee visit

Pons/ Fl ei schmann | aboratory at U U to
vi ew fusion experinments in process.

6/ 3/ 89 "DCE panel says U. research
merits further study," states article
in Deseret News, quoting Norman

Ransey, a Harvard physics professor.

6/ 4/ 89 U of U Chem stry Departnment
ranks first in the nation in ternms of
federal research funding per faculty
menber, says Anerican Cheni cal

Society. Reported in Deseret News.

6/ 5/ 89 Fusi on Power Associ ates
annual neeting in Washi ngton hears
froma panel of fusion scientists that
t hey doubt that the Fl ei schmann-Pons
effect is fusion. Deseret News.

6/ 6/ 89 Prof. A John Appl eby,
Texas A & M reports to conference of
the Anmerican Public Power Association
(in Orlando), "W are now very
confortabl e that what we are seeing
here is something that is not
chemcal, it is sonething nuclear
taking place." Los Al anos director,
Si g Hecker, said researchers have al so
confirmed large tritium production
results from Texas A & M experinents.
Deseret News.



6/ 10/ 89 Prof. George Basalla
(special to The Baltinore Sun)
explains that cold fusion is a nyth.
Reprinted in S. L. Tribune pg All.

6/ 11/ 89 Fusion I nformation Center
announces that cold fusion is real and
has commerci al possibilities. Deseret
News.

6/ 16/ 89 British scientists at
Harwel | Laboratory report failure in
replicating F-P Effect and call it a

"mad idea." S.L.Tribune pg Al.

6/ 23/ 89 Edmund K. Storms and Carol
Tal cott, staff menmbers at Los Al anpbs
Nati onal Laboratory in New Mexico,
announced they have found tritiumin
"significant anpbunts” in two F-P
cells. Deseret News.

6/ 28/ 89 U of U signs working
agreement with General Electric to
further investigate cold fusion.
Deseret News.

7/1/89 Dr. Tom Barton, director of
the Ames National Laboratory in |owa
(one of 10 national |abs operated by
the Departnment of Energy), states
publicly they are giving up on trying
to reproduce the F-P effect. S._ L.
Iri bune.

7/ 8/ 89 Article and picture tell
about denonstrati on device that could
provi de hot water for homes from

| aboratory of Prof. B. Stanley Pons.
Deseret News.

7/ 10/ 89 Bockri s sends scorecard to
Nat ur e magazi ne: NEUTRONS REPORTED
BY: Texas A& M Indira Center, India;
U of Sao Paulo, Brazil; U of C at
Santa Barbara; U of Fla. at

Gai nesville; Cai, Chinese Acadeny of
Sci ence; and Rone scientists.

TRI TI UM REPORTED BY: Texas A & M (2
teans); Rone scientists; Los Al anps
Nat i onal Lab; and Mexico scientists.
EXCESS HEAT BY: Texas A & M (3 teans);
Tata Institute; Stanford U, Portland
State U, Independent U team Rone
scientists; and Los Al anbs Nati onal
Lab.

7/ 12/ 89 "CE Scientists Gve U
Fusion Clains New Life," says headline
in Salt Lake Tribune pg Bl1. CE report
said, "after long and carefu
study...concludes that the basic
calorimetric theory of Pons and

Fl ei schmann is correct and shows
excess energy."

Second article cites Richard W

G auque, attorney for U U col d-fusion
research stating that the U S. Patent
O fice has received nore than 50
patent applications in the field of
"nucl ear clains."

7/ 13/ 89 "There i s no persuasive
evi dence that a new nucl ear process
was di scovered | ast winter by

Uni versity of Utah cold fusion
researchers, according to prelimnary
draft report rel eased Wdnesday, July
12, 1989, by a Departnent of Energy

panel ," states article in Deseret
News.
7/ 21/ 89 Ut ah' s Fusi on/ Ener gy

Advi sory Conmittee votes to allot $4.3
mllion of Uah funds (as set aside by
the legislature) to University of

Ut ah.

8/ 1/ 89 A col d fusion conference
was held in Japan on 7/31/89, and on
8/ 1/89 an announcenent was nade t hat
80 scientists from15 Universities in
Japan were selected to work on cold
fusion. This organized effort
assigned the scientists to three
wor ki ng groups: experinental,
theoretical, and applications. Report
fromRantanu Maitra, Editor of FEusion
Asi a.

8/ 5/ 89 Ut ah Board of Regents
approve establishnment of "National
Col d Fusion Institute" by Univ. of
Utah. Deseret News pg B3.

8/ 8/ 89 U U s National Cold Fusion
Institute begins nmoving into
facilities at

Uni versity of Utah Research Park.



8/ 15/ 89 Gad Shani, a fusion
researcher from Hebrew University in
Jerusalem visited in Uah to exchange
i nformation on cold fusion research.
Shani reports results of measuring
neutrons simlar to Prof. Steven Jones
at BYU. The Universe (BYU
publication).

8/ 21/ 89 Prof essor Peter Jeschofnig
of Col orado Mountain Coll ege reports
that the college's high altitude
experiments in testing for cold fusion
di d appear to generate fusion. Wrk
was supported by Rockwel

International. Reported in Comunity
Col | ege Week.

8/ 24/ 89 Japan has organi zed an
Institute of Fusion Science under the
| eadership of Hido |kegam, a
respect ed Japanese scientist. From
S.L.Tribune article interview ng

Ramt anu Maitra, Editor of Fusion Asia.

B. NEWS FROM ASTA - SOLID-STATE
FUSION DEVELOPMENTS

The following information is from
Ramt anu Maitra, New Del hi, India.

The foll owi ng organi zations are
involved in cold fusion research and
devel opnent in India:

| GCAR. .. Indira Gandhi Centre for
Atom ¢ Research, Kal pakkam | ndi a.

BARC. . .. Bhabha At om ¢ Research Centre,
Bonbay.

TIFR ... Tata Institute of Fundanenta
Resear ch, Bonbay.

VECC. ... Variabl e Energy Cyclotron
Centre, Calcutta

AEC. . ... At omi ¢ Energy Conmi ssion
This organi zation is the equivalent in
India of our AEC in the United States.

FROM TIMES OF | NDI A.

Dr. C K Mathews (head of
radi ochem stry program at | GCAR), G
Periaswam , K C. Srinivas, T.
Gnanasekaran, S. Rajan Babu, C.
Ramesh, and B. Thiyargarajan have
submitted a 12-page paper to the

i . This
paper details the early results of the
on goi ng study of the F-P experinent.
The report confirnms that surplus heat
was generated by the electrolysis of
heavy water. The |evel of neutrons
found was too |l ow to account for the
heat generated. In sonme of the
experiments, no neutrons were
detected, reports Dr. Mathews.

Dr. Mathews reports that they used a
pl ati num nmesh anode in the form of
cylinder and a palladi um cathode in
the center. The palladium cathode was
made fromnelting and casting

pal | adi um powder. In sone experinments
a cylinder of titanium nmesh was used
as the cat hode.

M. S.R Bal asubranani am (head of fue
reprocessi ng devel opnent for I GCAR) is
| ooking into cold fusion heat exchange
systens to extract heat devel oped in
the fusion cells. W assunme it is
this group that has designed the
five-foot palladi umnesh cathode for
experimental work.

Reportedly, some Indian scientists
have determ ned that the current |eve
of heat produced by cold fusion is
sufficient to warrant further

scal ed-up experinents. Their studies
indicate that the heat density froma
power plant design is currently
conpetitive with the heat density in a
conmerci al coal -fired power plant.

Pl anned studi es include the conditions
by whi ch surplus energy production can
be sustained. These studies involve
the nature of the electrodes, the tine
and current required to start and
sustain the heat production; the size
of the cathode; and the contents of
the heavy water solution.



Note: See Tines of India. My 23,
1989, "Cold Fusion generates heat in
Madras." by G V. Krishnan

FROM LNDI A NEWS

On May 18, 1989 a secret sem nar of
physicists working on cold fusion was
hosted at BARC. These physicists were
fromseveral of the Departnent of
Atom c Energy |l aboratories in India
and exchanged i nformation on their
work on cold fusion. |India News, June
1989, pg 8-9 reports the foll ow ng:

"I'n one such experinment, scientists
with the VECC, Calcutta, took a smal

gl ass beaker filled with heavy water
flown from BARC, Bonbay, and passed an
electric current for about seven hours
t hrough el ectrodes nade of palladi um
and pl atinum

"They were stunned by the rise in the
tenperature of the palladium el ectrode
(where deuteriumwas supposed to
collect) from 25 degrees Centigrade to
50 degrees Centigrade. Moreover,

their detectors recorded a burst of
the subatonic particle neutron in

al nost the sane tinme as was taken by
the pall adium el ectrode to increase
its tenperature.”

The article includes, "Gven the

i mmense inplications of cold fusion,
it is certain that India's attenpts
will not be liked by the West. The
activities in Indian | aboratories,
however, prove that the country is not
nerely in the business, but is quite
ready to nove ahead."

Directions for further research that
arose at the conference include
finding answers to the follow ng:

VWhat is the m nimum density
distribution of deuteriumin palladium
that initiates the so-called fusion?
Are there any alternative nechani sns
to punp in nore deuteriuminto

pal | adi un? \What

is it that caused the distance
between two rules (sic) of deuterium
to be mnimzed so nuch as to cause
fusion? Is it the so-called "effective
el ectron nmmss increase" that reduces
t he di stance?

FROM THE | NDI AN POST, BOVBAY

[he Indian Post, init's May 7, 1989
edition, has a special report on

col d-fusion under two headlines: "The
greatest discovery since fire?", and
"India and the new world of fusion."
The following are highlights from
those articles:

Wthin three weeks of the announcenent
of cold fusion by Flei schmann and
Pons, four groups at BARC, four groups
at 1GCAR, and a team at TIFR had
replicated the experinment and
val i dated the process. The BARC team
not only denonstrated excess heat but
al so proved that the cells could
produce neutrons wel| above background
| evel .

The | ndian Post states, "And while
scientists el sewhere in the world are
busy squabbl i ng about whether cold
fusion is illusion or fact, BARC
scientists have already |aunched a
massi ve and anbitious research
programre to crack the cold fusion
mystery and translate the process into
commer ci al -scal e technol ogy as qui ckly
as possible. The stakes in the quest
for cold fusion are high. For India,
it will nean electricity so cheap that
even the poorest will be able to
afford it. For the scientists it wll
mean hi gh honour at hone and abroad
and possible unlinted financia
reward. "

Short ages of equi pnment or funds are
not anticipated in India s cold fusion
research and devel opnent efforts.

BARC, for example, has superbly

equi pped | abs and |iberal grants.

BARC scientists has a history of
wor ki ng with nucl ear reactors for over
forty years. P.K lyengar, director
of the BARC, is quoted as saying
"...but as of now we are very excited
about the process and we have | aunched
a series



of experiments to find out how the
output of the cells can be stabilised
and maxi m sed and how probl enms such as
corrosi on of el ectrodes can be
elinmnated."”

The Indian Post al so states,
"lyengar's team of over 40 scientists
are probably anpongst the first
anywhere in the world to have started
wor ki ng on nmaking cold fusion cells a
comercial reality even as they and
ot hers around the world are burning
the mdnight oil to unravel the
physi cs behind the process.
...experinents in BARC and el sewhere
show that the palladiumand titani um
el ectrodes used in the cells tend to
burn and corrode ... If the el ectrode
probl em can be sol ved through the use
of alloys or by passing cool ants
through the electrode, it mght be
possi ble to operate the process at
above the boiling point of water in a
pressure vessel."

I n discussing the power-plant
applications, the | ndian Post states,
“I'f and when this happens electricity
will becone so cheap that it wll
probably repl ace other forns of energy
in nost uses. Exact costs are
difficult to predict as yet. ... (In
such a reactor) the preferred nmetal is
likely to be titanium ... (Wth
current costs of titaniumand heavy
wat er) the power station (would cost
under) a third to a quarter of the
current cost of a thermal power
station in India."

The | ndian Post continues, "Cold
fusion reactors do not have to be of
any mninal size as nuclear reactors
do, so even snall power stations to
serve | ocal needs are conceivabl e.
That woul d nean the elimnation of
distribution | osses which currently
account for up to 20 percent of al
power generated in India, and nore
importantly the elimnation of
expensi ve high tension |ines which
account for alnobst 40 percent of total
capital costs in electric energy
utilisation. For both these reasons,
electricity fromcold fusion will cost
even | ess. Consumer costs of under 20
percent of current prices are

concei vabl e. At such prices,
electricity will be

cheaper than kerosene and LPG as a
source of heating energy in the hone,
and cheaper than diesel for train
transportation.”

More inportantly, the industry
and transport sectors which currently
consune oil products valued at over Rs
12,000 crores will switch to
electricity in a big way, which wll
mean greatly reduced oil inports or
possi ble oil self-sufficiency. The
i mplications for the bal ance of
paynments and political independence
are heady."

"I'ndia and the New Worl d of Fusion" is
the title of an article by M chae

Neri in The Indian Post. The initial
statement is, "As the rest of the
wor | d debates whether cold fusion is
reality or illusion, several teans of

I ndi an scientists have got ahead in
the race to translate the process into
commer ci al -scal e technol ogy as qui ckly
as possible.™”

Neri introduces the background of the
Ut ah discovery and then nakes the
foll owi ng observation: "Hundreds of

| aboratories around the world have
attenpted to replicate the

Fl ei schmann- Pons experi nent.

The reasons for this frenzied anxiety
are clear. |If cold fusion actually
occurs, the age of unlimted, cheap
power woul d be at hand and nucl ear
fision, coal and oil would becone
redundant as sources of energy.
Environmental ly friendly -- fusion
generates no radi oactive wastes or
chem cal pollutants -- cold fusion
wi |l banish the spectre of the
greenhouse effect, nake oil spills a
thing of the past and renove man's
dependence on fossil fuels. It is
this utopian vision that have

noti vated fusion researchers and
driven governnents to pour mllions of
dollars into 'hot fusion' research
progranmmes, which till Flei schmann and
Pons (F&P cane) on the scene, was
believed to be the only route to
fusion power."

Neri states, "Possibly the nost
rigorous confirmati on of the F&P
experi ment has cone



fromthe BARC, a world | eader in
atom c energy research and one of the
best equi pped nucl ear | aboratories in
the world. 'W have no doubt that

heat and neutrons are generated when a
current is passed through a cel

contai ning pall adiumor titanium

el ectrodes in heavy water. The
indications are that these effects are
the results of fusion though we have
not yet ruled out the possibility that
sonme ot her process such as the W gner
effect (which is seen in fission
reactors) is at work. But whatever
the expl anation, the effects
t hensel ves have been confirned beyond
doubt.' says Dr. P.K Iyengar

Director of BARC at Tronbay."

O her excerpts fromNeri's article:
"Dr. K S.V. Santhanam head of the
Chem cal Physics Departnent at TIFR
Bonmbay, said, "W also read the first
reports of the experinment in the
newspapers and decided to attenpt it
i mredi atel y but changed two inportant
paraneters of the Wah experinent --
titaniumin place of pall adium and
sinmpl e sodiumchloride for lithium'
On the TIFR s third attenpt (they
wrecked two tenperature measuring
thyristors while trying), a phenonenal
tenperature rise of 1 degree C per

m nute was recorded."

Neri quotes Dr. R Chidanberam head of
the Physics group at BARC, as saying,
"Even we are not certain under what
conditions it (the experinment) can be
reproduced in our own |aboratory, so
it is not surprising that other

| aboratories are having difficulty
replicating the results. But like
ceram c superconductors, we may be
onto sonething that nmay be a | ong way
away frompractical use. |If the
process was sinple and

strai ghtforward, we should have struck
gold by now with our resources. W
haven't. On the contrary, we are
still trying to find out the basic
paraneters of the experinent."

Neri al so observes, "In | aboratories
around the world neutron enission has
proved difficult to detect which
expl ai ns why there i s so nuch

skepticismfor Flei schmann and Pons'
claim Yet, if Peter Hagelstein, a
theoretical physicist is right,
skeptics who have been | ooking only at
neutron em ssion |evels could be
wasting their tine. Hagelstein has
postul ated that the excess energy from
the fusion of deuterium nuclei goes
not into the radiation or subatomc
particles but into the structure of
the pall adi um el ectrode, eventually
appearing as heat. The nove

hypot hesi s has few buyers as yet,
t hough no one has shown that it is

i mpossi ble."

Editor's Note: Although it is not our
policy to base our reports to our
subscribers on reports fromthe news
media, this is the first printed
information that confirns what we have
been hearing about work in India. W
t hought the material to be of

consi derable interest. Here are the
nanmes that we have gl eaned from our
readi ng that may be appearing in the
technical literature: Dr. C K

Mat hews; V. R Ranman; G Periaswam ;
K.C. Srinivas; T. Granasekaran; S
Raj an Babu; C. Ranesh; B

Thi yagar aj an; Bal asubr amani am Dr.
Raj a Ramanna (defense adviser to the
Prine Mnister); Dr. Bikash Sinha; Dr.
Y.P.Wogi; Dr. GS.N Mrthy; Dr. D
Mut hukri sman; Dr. D. K.  Srivastav; Dr.
Subhasis Chatterjee; Dr. K S V.

Sant hanam Dr. P.K. lyenger; and Dr.
R. Chi danbar am

Cc. CORPORATIONS ADVANCING FUSION
TECHNOLOGY

Fusion Facts would |ike to pay specia
tribute to those corporations who are
supporting research into solid-state
f usi on.

Eaton Corporation is reportedly
supporting sone research work in cold
fusion at Case Western University.

Readers are asked to | et us know of
ot her corporations which are
supporting research work in this
exciting new technol ogy.



D. SOLID-STATE FUSION ——- SOLID-STATE
SEMICONDUCTORS.

It has been suggested by severa
investigators that the solid-state
fusion technology is conparable to the
sem - conduct or technol ogy of the late
1940' s.

Sone of the commmon paraneters are the
fol | owi ng:

* The science is new and has few
trai ned professionals.

* Experimental results are not
easily replicated

* The apparent sanme treatnment of an
experiment produces different
out comes.

* Di fferent persons perforning the
same experinment have different
results.

* Frustrated workers nmunbl e about
"black magic."

* Control paranmeters are found.
For exanpl e, raising the cel
current above a critical current
level will stop neutron
producti on.

* A gradual learning curve is
establ i shed as the technol ogy
mat ur es.

Sone suggestions that may help
researchers:

* Mai nt ai n great cleanliness. One
wor ker in hydrides found that a touch
of a finger to an electrolytic
solution could stop the flow of
hydrogen into a netal cathode.

* Wrk fromthe known to the
unknown by changi ng only one paraneter
at a tine.

* Use identical nmaterials for a
series of experinents

* Conmruni cate fully with others who
have had successes.

* Read all of the technical reports
of successes, but don't believe al

you read. For exanple, one researcher
states that the palladi um nust be
cast. Another researcher is having a
series of successes w th extruded

pal | adiumwi re (but better success
after annealing).

* Don't expect nature to observe
previ ous theories. You may be working
on a new di scovery. For exanple, many
researchers are | ooking for neutrons
to occur in a fusion cell based on
"received | earning" fromplasm

physi cs. Some researchers have found
that in an F-P experinent it is much
more difficult to produce a cell that
wi Il produce neutrons than to nake a
cell that will produce tritium or
excess heat.

* Geat purity is not necessarily
the optimum For exanple, one
research group has reported that coin
pal | adi um gave them better results

t han pal | adi um of hi gher purity.

(Here is a case to not believe
everything you read. There nmay have
been ot her workers who achi eved better
results with higher purity materials.)

* There are nmany paraneters that
affect the F-P experinment. Do not
assume that you have provided suitable
values for all of them Here is a
partial list of paraneters that will
affect the results: Pd purity; cel
current; cell chemistry (especially
contani nation); cathode netal; cathode
si ze; cathode shape, nethods of
connecting conductors to the cathode,
type and cl eanliness of stoppers,
gaskets, spacers, etc.; purity of
heavy water; surface treatnment of the
cat hode; chemical treatment of the

cat hode (poi soning); and others that
haven't been identified and reported.

* Deternine the ratio of DDPd. The
critical ratio is considered to be
hi gher than .67 (which



is the DPd rati o expected with
simpl e el ectrochem stry). Sone
researchers suggest that the D/ Pd
rati o nust be greater than 0.9 which
requi res special surface treatnment of
the cathode to achieve.

* Charge the cathode at | ow
currents for a suitable | ength of

time. Low charging currents allow the
palladiumlattice being |oaded with
deuteriumto expand slowy without too
many fractures.

* Some researchers measure the
change i n physical dinmensions of the
Pd rod (or wire) as an easy way to
determ ne when the appropriate D/ Pd
rati o has been achieved. If the

di mensions of the Pd do not increase
sufficiently, fusion reactions cannot
be expected to occur.

* The success of the F-P experiment
is highly dependent on carefu
adherence to proper el ectrochem ca
procedures. The research team should
include a highly skilled

el ectrochem st. Many unsuccessfu
teans have made an incorrect
assunption that all the details for
the experinment were given in the
ori gi nal paper by Fleischmann, Pons,
and Hawkins. [J. Electroanal. Chem
261 (1989) 301-308]. Skilled

el ectrochemi sts and skilled materials
scientists have had nore successes

t han physicists in achieving success
in replicating the F-P experinent.

RECOMVENDED PAPERS TO STUDY CAREFULLY

Fl ei schmann, Pons, and Hawki ns,

"El ectrochem cal ly i nduced nucl ear
fusion of deuterium" J. Electroanal.
Chem vol 261 (1989), pgs 301-308.
Note that the work on measuring
neutrons was later withdrawn. Note
the warning to avoid sharp edges on
the Pd cat hode.

Appl eby, et al, "Evidence for
heat generation rates during
electrolysis of DO in LiOD using a
Pal | adi um cat hode - a

excess
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m crocal orinetric study." Presented
at Wrkshop On Cold Fusi on Phenonena,
May 23-25, 1989, Santa Fe, New Mexico
(Note: Proceedi ngs bei ng published.
Aut hors from Texas A & M)

WIf et al, "Neutron em ssion and the
Tritiumcontent associated with
Deuteri um | oaded Pal | adi um and
Titaniumnetals.” Presented at

Wor kshop On Col d Fusi on Phenonena,
23-25, 1989, Santa Fe, New Mexi co.
(Note: Proceedi ngs bei ng published.
Aut hors from Texas A & M)

May

Packham Wl f, Wass, Kainthla, and
Bockris, "Production of Tritium From
DO el ectrolysis at a Palladi um

cat hode." Presented in part by Bockris
at the 13th Annual Utah Conference on
Energy, M ning, and New Technol ogy,
Sept 8, 1989, Univ. of Utah.
Publi cation date and j ourna
i dentified.

not yet

Bel zner et al (including Huggins, R
A.), "Two Fast M xed-Conduct or
Systens: Deuterium and Hydrogen in
Pal | adi um -- Thermal Measurenents and
Experi mental Considerations,” invited
Huggins to talk at Stanford on work
wi th excess heat neasurenents using
cast pall adi um cathode. Presented at
Wor kshop On Col d Fusi on Phenonena, My
23-25, 1989, Santa Fe, New Mexi co.
(Note: Proceedi ngs bei ng published.)

Paol o, Peroni, Letter to Editor in
Scientific Correspondence, Nature,
vol . 338, 27 April 1989, page 711.
Note: Paol o references the
Qppenhei ner and Phillips (1935)
observation that when the kinetic
energy is small that the neutron from
one deuterium atom can be captured by
the target nucl eus of another
deuterium atom whil e the proton, which
remai ns outside the Coul onb barrier,
will fly off. Paolo states that one
shoul d expect no neutron enission and
a reaction rate nuch higher than that
eval uated on the basis of high-energy
nmodel .

Not e: Vi deo tapes were nade of al
tal ks presented at Workshop On Col d
Fusi on



Phenonena,
New Mexi co.

May 23-25, 1989, Santa Fe,

The "Hi ghlights of Papers Presented at
the Workshop on Col d Fusion
Phenonena." has just been published.
Ref erence LA-11686-C Conference

Avail abl e to the public from
Nat i onal Technical |nformation
Service, U S. Departnent of Conmerce
5285 Port Royal Rd., Springfield, VA
22161. Price Code A03. Mcrofiche
AOl1. Available to DCE contractors

t hrough OFTI.

O her excel |l ent success papers are
pendi ng publication. Fusion Facts
will provide references as soon as we
have the information. Free copies of
FF to the first reader who sends

i nformation about papers published or
to be published. Ed.

E. FUSION IMPACT ON THE AUTOMOTIVE
INDUSTRY

BACKGROUND

The Model T Ford that could be

di sassenbl ed and assenbled with one
wrench has evolved into a conpl ex
vehi cl e havi ng thousands of precision
parts. The demands of anti-pollution
have engendered a conpl ex vehicl e that
costs as much as a house and | ot of 20
years ago

Governnent regul ations to help

di m ni sh the atnospheric contam nants
have i npacted the design of cities (to
reduce traffic), have inpacted mass
transit (to reduce vehicular traffic),
and have changed the design of

aut omobi | e engi nes (to reduce

pol I ution).

The advent of solid-state fusion wll
strongly inpact the autonotive
industry as well as the entire
transportation industry. This inpact
article discusses sone of the expected
changes in the autonotive industry.
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THE FUSI ON - ELECTRI C AUTOMOBI LE
Three technol ogi es are expected to
conbine to create a non-polluting
autonobile that will strongly inpact
the transportation industry, the oi
and gasoline industry, and the

aut onobi | e manufacturi ng and service
i ndustri es.

These three technol ogi es are
solid-state fusion, space-age
batteries, and sem -conduct or
thermal -el ectric devices. Space-age
batteries can store up to 50 tines the
energy per pound of battery as the
fam liar |ead-acid autonobile battery.
However, these batteries work well
only at el evated tenperatures.
Solid-state fusion reactors are
expected to provide the continuous

out put of elevated tenperatures for
the space-age batteries and in
addition provide a thermal source for
conversion to electricity.

An accel erat ed enphasis on the

devel opnent of nore efficient neans of
converting | owlevel heat energy to
electrical energy is expected to
result in the inprovement of

sem - conductor thermal -el ectric
systens to becone a part of the new
generation of vehicle power plants for
the forthcoming fusion-electric

aut onobi | e.

BENEFI TS OF THE FUSI ON- ELECTRI C
AUTOMOBI LE

The fuel source for the
fusion-electric car is the deuterium
in heavy water. As heavy water occurs
in the ratio of one gallon of heavy
water to 7,000 gallons of normal water
(sea water, river water, rain water,
world wide), the supply of deuterium
is sufficient for a fewmllion years

Under projected nuclear reaction
controls, no neutrons and no tritium
woul d be produced in a properly

desi gned fusion cell (stay tuned for
this devel opnent). Deuterium costs
are currently about one cent for the
energy equival ent of one gallon of
fuel oil. However, the energy
conversion efficiency of the projected
fusion-electric system may be about
1/10th that of the current interna
conbusti on engi ne. Fue



costs would then be about ten cents
for the energy equival ent of one
gal l on of fuel oil

Manuf acturing costs for the
fusion-electric autonobile would be
consi derably snall er because the
design and fabrication of the power

pl ant and the power train would be
nmuch sinplified. However, the cost of
the fusion reactor cathode could be a
significant investnent. |f palladium
is the only suitable cathode material,
then there could be a few hundred
dollars investnent to be nade in the
initial fusion reactor. Such

pal | adi um cat hode coul d be recl ai mabl e
and woul d probably be recycled and
restored on an annual basis.

Mai nt enance costs for the
fusion-electric autonobile should be
relatively less as conpared to the
mai nt enance of the gasoline engine
vehicle of today. The major reason
woul d be the great reduction in the
number of noving parts.

The npst inportant benefit to be
enjoyed is the lack of atnospheric
pol lutants. This would nean a

consi derabl e change in the way we try
to control traffic. WMbney now spent
on limting traffic to reduce
netropolitan pollution could be spent
on increasing the handling of traffic
(multi-level freeways, inproved
parking facilities, and expanded
access to factories and busi nesses).
Such freedom frompollutants is
predicted on the ability to control
fusion reactor nuclear reactions so
that no damagi ng fusion by products
occur or if these products occur that
they can be easily trapped or
shi el ded.

PROBLEM AREAS TO BE RESCLVED
PCSSI BLE SCARCI TY OF PALLADI UM

Al t hough scientists in India have
found neans to create fusion cells
using titani um (verbal conmmunication
fromour correspondi ng consultant in
New Del hi), no published articles have
been received by which the use of
titani um can be assessed. |f palladi um
were to be the sole
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material to use as the fusion reactor
cat hode, there would be strongly
escal ating prices for palladiumand a
shortage of supply until we could mne
the asteroids for palladi um

POSSI BLE DANGERS

Sonme sources of information have

al ready been extolling the dangers of
fusion cell use. Such sources talk
about the dangers of neutrons and the
dangers of tritiumgas. One nuclear
physicist clainms that solid-state
fusion reactors could never be used in
an aut onobi |l e because of these
dangers.

If one wants to tal k about dangers,
consi der the dangers involved in
traveling around carrying ten to
twenty gal lons of highly inflammbl e,
toxic gasoline in a thin walled netal
tank at the rear end of a vehicle.

It has al ready been discovered (Texas
A&V and confirned (Florida State)
that the fusion cell nuclear reactions
can be controlled to prevent the

em ssi on of neutrons. (Persona

comuni cations with K L.WIf.) W are
assured by FIC scientists that the
production of tritiumcan be
control |l ed and/ or contai ned by good
engi neering design. One only has to
consi der that the size of a fusion
cell (to be protected in the case of
an accident) is much snaller than the
gasoline tank we carry in today's
autonobile. Protection of the fusion
cell to prevent spillage of any
tritiumcontaining fluids is a
relatively sinple engineering task
because the size of such containnment
vessel could be |less than a cubic foot
and coul d be designed to withstand
vehi cl e denolition.

Solid-state fusion engineers are
projecting an energy density for a

pal | adi um cathode to be in the range
of 100 to 1,000 watts per cubic
centimeter. Engineering studies of the
size and wei ghts of heat exchange

equi pnent and ot her vehicle power
subsystens are expected to show that a
conpl ete fusion power systemfor an



autonobile (or a truck) woul d weigh
| ess than the equivalent interna
conmbusti on engi ne used in today's
vehi cl es.

THE ROLE OF TODAY'S SERVI CE STATI ON

It is expected that the fusion reactor
of a fusion-electric autonobile would
require servicing and el ectrol yte
replacenent two to four tinmes a year.
In addition, regular servicing of
batteries, tires, wheels, and brakes
woul d be simlar to today's
autonobile. Therefore, there would be
a place for a reduced network of
service stations (as contrasted with
gasol i ne-delivery stations) to support
the fusion-electric autonobile.

It is expected that the existing
service stations would adapt to the

i ntroduction of the fusion-electric
aut onobi I e. However, the
grocery-gasoline delivery stores would
probably decline in nunber.

RETRAI NI NG OF AUTOMOTI VE MECHANI CS

One of the big problens that would
result froma rapid changeover to
fusion-electric autonobiles would be
the need for re-education of

aut onobi | e nechanics. There would be a
net reduction in the need for engine
nechani cs but an increase in persons
handl i ng t he nai ntenance of electric
notors, batteries, brakes, and fusion
reactors.

The freedom from pol | ution coupl ed
with a smaller fuel cost of operating
a fusion-electric autonobile is
expected to i ncrease the denmand for
autormobiles. It is likely that the
greatest increase would be for
recreational vehicles. The end result
is expected to be a strong denmand for
trai ned personnel. This demand could
be net by retraining existing

mechani cs.

CHANGES DUE TO ENVI RONMENTAL BENEFI TS
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As conpared to today's polluting
aut onobi | es and trucks, the

fusi on-powered vehicle will contribute
al nost zero atnospheric pollutants.
The result will be a change in the way

we design our cities. Recently sone
cities have had to redesi gn downt own
areas to linmt autonobile access
because of clean air standards i nposed
by the federal government. Cities
will have an option to build their

busi nesses to handl e either mass
transit systens or to handl e

i ncreasingly |arger nunbers of
automobiles. In the US it is
expected that the autonobile will win
over mass transit as fast as we design
and build new non-polluting

aut onobi | es.

Note: Future editions of Fusion Facts
will report on the potentia
solid-state fusion inpact on other
aspects of the transportation

i ndustry.

F. LATEST NEWS AND OCTOBER ISSUE
PAPER FROM M T

D. A bagli, R Ballinger, V.
Cammarata, X. Chen, R M Crooks, C
Fiore, MJ.P. Gaudreau, | Hwang, C K
Li, P. Linsay, S.C. Luckhardt, RR
Parker, R D. Petrasso, M O Schl oh,

K W Wenzel, and MS. Wighton from
the MT Departments of Chemistry,

Nucl ear Engi neering, Materials Science
and Engi neering and the Plasma Fusion
Center have prepared a paper,
"Measurenment and Anal ysis of Neutron
and Gamma Ray Eni ssion Rates, O her
Fusi on Products, and Power in

El ectrochem cal Cells Having Pd

Cat hodes." The paper was prepared for
publication in the Journal of Fusion

Energy.

The paper is well witten, well
docunented, and contains 32
references. The one page section
descri bing the preparation of

el ectrodes and el ectrol yte sol utions
makes no nention of the critical D/ Pd
ratio required to support cold fusion
reactions nor any nention of the

el ectrochem cal treatment of the

pal | adi um cat hode required to obtain
high D)Pd ratios. The abstract

concl udes,



"Wthin estimted | evel s of accuracy,
no excess power output or any other
evi dence of fusion products was
detected. "

PAPER FROM BARC

P.K. lyengar, "Cold Fusion Results in
BARC Experinments," presented at Fifth
I nternational Conference on Energing
Nucl ear Energy Systenms (I CENES V),
Karl sruhe, Federal Republic of
Germany, July 3-6, 1989. Dr. lyengar
is the Director of the Bhabha Atomc
Research Centre, Tronbay, Bonbay, 400
085, | ndi a.

The abstract of Dr. Kyengar's paper
ends with this statenent: "On the
whol e the Tronbay experinments have
unequi vocal | y confirned the occurrence
of cold fusion reactions both in Pd
and Ti nmetallic lattices |oaded with
deuterium™

PUBLI SHED PAPERS

T. Mzuno, T. Akinpoto, and N Sato,
“Neut ron Evol ution from Anneal ed

Pal | adi um Cat hode in Li CD - D2)

Sol ution," Electrochenistry, Vol. 57
No. 7, July, 1989). This short two-
page paper reports the neasurenments of
neutrons from an anneal ed pal | adi um

el ectrode. The introduction states,
"Thi s conmuni cation reports the
results of our prelimnary exam nation
and confirms the evolution of 2.5 MeV
neut rons whi ch correspond to one of
the reaction products of the nuclear
fusion, D+ D-->3%He + n."

The Septenber 1989 issue of "Fusion
Technol ogy" (A Journal of the American
Nucl ear Society) has the foll ow ng
articles:

1. "Virtual -State Internal Nuclear
Fusion in Metal Lattices," by Robert
W Bussard.

2. "On the Possibility of a Nuclear
Mass Energy Resonance in D + D
reactions at Low Energy," by J. Rand
McNal Iy, Jr.
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3. "Advanced Energy Conversion
Met hods for Cold Fusion,"” by Mark A. Prel as.

4, "On the Possibility of Deuteron
Disintegration in El ectrochenically
Conpressed D= in a Pall adi um Cat hode, "
by Magdi Ragheb and George H Ml ey.

5. "Prelimnary Experinmental Study
on Col d Fusion Using Deuterium Gas and
Deuterium Plasma in the Presence of

Pal | adium" by Albert G Q@Qu, Robert K
F. Teng, Mark S. Mller, and \Wayne J.
Spr ouse.

6. "A Novel Apparatus to Investigate
the Possibility of Plasna-Assisted
Col d Fusion," by David N Ruzic,
Kenneth D. Schatz, and Phi Long

Nguyen.

7. "l sotopi ¢ Hydrogen Fusion in
Metals," by Vern C. Rogers and Gary
M Sandqui st .

8. "El ectrochem cal ly induced
Deuterium Tritium Fusi on Power Reactor
-- Prelimnary Design of a Reactor
System" by Y. ka, S. Koshizuka, and
S. Kondo.

9. "React or Prospects of
Muon- Cat al yzed Fusion of Deuterium and
Tritium Concentrated in Transition
Metal s," by Weston M Stacey, Jr.

The editor of Eusion Technol ogy pl ans
to have a Special section for
techni cal notes on cold fusion in

subsequent issues of this journal

WORKSHOP ON COLD FUSI ON PHENOVENA

Los Al anbs National Laboratory has
published (and distributed to
attendees) "Highlights of Papers
Presented at the Workshop on Col d
Fusi on Phenonena," Santa Fe, New
Mexi co, May 23-25, 1989. Copies of
thi s 26-page docunent are avail able
fromthe Nationa



Technical Information Service, U S
Depart ment of Commerce, 5285 Port
Royal Rd., Springfield, VA 22161.

Note on Tritium Production

Dr. K. L. WIf was kind enough to send
us a draft of "Neutron Em ssion and
the Tritium Content Associated with
Deut eri um Loaded Pal | adi um and
Titanium Metals,” by K L. WIf, NJ.C
Packham D.R Lawson, J. Shoenaker, F.
Cheng, and J. C. Wass. The paper will
appear in the Proceedi ngs of the

Wor kshop on Col d Fusi on Phenonena, May
23-25, 1989, Santa Fe, NM

An additional paper has been prepared
to report further experinenta
findings: "Production of Tritiumfrom
DO El ectrolysis at a Pall adi um

Cat hode," by N. J.C Packham K L.

Wl f, J.C Wass, R C Kainthla, and
J. O M Bockris, Departrment of Chemstry
and the Cyclotron Institute, Texas A &
M Uni versity, College Station, Texas
77843. Dr. Bockris presented parts of
this paper at the 13th Annual Utah
Conference on Energy, M ning and New
Technol ogy, University of Ut abh,

Fri day, Septenber 8, 1989. Dr.
Bockris made the statement that
tritiumcan be expected to be produced
at about two percent of the current
costs of producing tritium This
paper reports on experinents with cold
fusion cells where all sources of
tritium contam nation are eval uated
The results are that tritiumis
produced at |evels as high as

50, 000, 000 tines background activity.
(The publication date and place for
this paper was not known at the tine
of publication of this issue. Ed.)

ANNOTATED BI BLI OGRAPHY ON COLD FUSI ON

Dr. Sanuel P. Faile has been and is
col l ecting bibliographic informtion
on cold fusion. Fusion Facts is
negotiating with Dr. Faile to offer
this bibliography to our readers on
conput er medi a
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together with "I NFOFIND," a search
and retrieval programfor desk-top
conputers. We will have nore

i nformati on about the availability of
this extensive bibliography in the
Cct ober issue of FEusion Facts.

THE FASER

A paper just received frombDavid H

M tchell (PRO Systens, Inc. of San
Juan Capistrano, CA) is titled "Fusion
Amplification by Stinmulated Em ssion
of Radiation." The conclusions state:
"Fusion Anplification by Stinulated
Enmi ssion of Radiation may be a

uni fyi ng 22concept to help in the
devel opnent of detailed theories of
vari ous aspects of fusion and possibly
super-conductivity. Many observed
phenonenon can be accounted for by
anal ysis of entire systenms not as
groups of particles but as standing
sets of waves. Optimzation of fusion
systens shoul d be achi eved by resonant
analysis of the entire system fusion
cavity, fusion material, and punping
nmet hod. "

FUSI ON CONCEPTS TAUGHT BY COMPUTER
COURSEVARE

Techni cal staff of the Fusion

I nformati on Center has announced the
August 1, 1989 rel ease of a SCOLI D
STATE FUSI ON tutorial diskette that
will run on desk-top conputers
conpatible with International Business
Machi nes desk-top conputers.

About forty concepts from physics and
chenmi stry are presented so that the
user can review (or



. New Delhi,

o Imer . BV
Palmer, BYU

| earn) the ideas inmportant to solid-
state fusion. The courseware is
student-interactive, concept-based,
and is supplied on either 3 1/2 in. or
5 1/4 in. diskettes.

nt corporation not
o)
C

Exposure to high school or college
basi ¢ physics and chem stry courses
are recomended as pre-requisites for
this courseware. |NFOFIND, a search
and retrieval program together wth
an index of all non-trivial words and
the conplete text of the tutorials, is
al so provided. The introductory price
is $99 (two diskettes). The first 200
subscribers to the EFUSI ON FACTS wil |
recei ve these diskettes at no

addi tional cost.

FURTHER | NFORVATI ON ABOUT FUSI ON

The foll owi ng publications have been
hel pful in furnishing | atest fusion
i nformation:

FEUSI ON _ASI A

C-9 Ni zanuddi n East

New Del hi 110013, India
$40 for 4 issues.

21 NTURY | E AND TE
P. O. Box 65473, Wash. D.C
$20 for 6 issues.

EUSI ON TECHNOQ OGY

Recently added new section on Cold
Fusi on

555 N. Kensi ngton Ave.

LaG ange Park, Illinois 60525

$310 for 2 volumes + 1 suppl ement.

FUSION FACTS STAFEF AND CORRESPONDENTS

.. Editor-in-Chief

Faile,
. Washington,

Prof, Wilford Hansen, USU
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SUBSCRIPTION REQUEST

PLEASE SEND ME THE NEXT 12 | SSUES OF FUSI ON FACTS
(12 1 SSUES - $345, 36 | SSUES - $900)

Send Fusion Facts to:

NAME:

COVPANY:

PO BOX, DEPT:

CTY: STATE Z1 P

Your check or money order should be made payable to Fusion Facts and sent to:
Fusion Facts
P.O. Box 58639
Salt Lake City, Utah 84158

Any questions or conmments? Call (801)583-6232, or wite us.
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