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ASME COLD FUSION UPDATE

Anerican Society of

sion in conjunction with

Mechani cal
ineers is to be congratulated for
ting COLD FUSI ON - A STATUS REPORT

the ASME W nter Annual Meeting held in
San Franci sco, CA Decenber 12, 1989.
Thi s session on cold fusion is probably
the nost inportant public presentation
of papers that has been given. The
session was organized and chaired by
two scientists from Cak Ri dge Nati onal
Laboratories, A R Sadl owe and Gordon
E. M chaels.

"Evaluation and Verification of Cold
Fusi on", by Gary M Sandquist (U of
Utah) and Vern C. Rogers (Rogers and
Assoc. Engr'g Corp. SLC, Uah).

Vern Rogers set the stage for the
session by reviewing the experinental
work  that has been reported in
replicating the F-P Effect. Extensive
lists wer e present ed of t hose
| aboratories that have successfully
replicated one or nore of the results
of the Fleischmann-Pons col d-fusion
experi nment. More |aboratories are
bei ng added to the success list every
week fromnmany parts of the world. The
article lists 18 |laboratories that
measured excess heat; 14 | aboratories
that found neutrons above background;
and 11 |aboratories that neasured
tritium

"A Prelimnary Investigation of Cold
Fusi on by El ectrol ysis of Heavy Water.
by C.D. Scott, J.E. Mochek, E. Newran,
T.C. Scott, GE Mchaels, and M Pet ek
(Cak Ri dge Nat i onal Laboratory
Publication ORNL/TM 11322 avail able
fromNTIS, Dept of Commerce, 5285 Port
Royal Rd., Springfield, VA 22161.)



The i nportance of this paper, presented
by Dr. Gordon E. Mchaels, is that it
is t he first publicly rel eased
informati on froma DOCE-funded nationa
| abor at ory.

Dr. Mchaels reported the experinmental
efforts found using both open- and
cl osed-system el ectrolysis usi ng
pal |l adium rods about 0.55 cm in
di anmeter by 8 cmlong. Due to the size
of the rods, excess heat was not
recorded until after several hundred
hours of operation. One of the charts
shows the excess heat during the |ast
500 hours of experinent CF-3.

Figure 14 of +the paper shows the
el ectrolyte tritiumcontent during the
first 40 days (text and chart | abel ed
"d", Title |abeled "h") of Test CF-3.
Tritium levels rose dramatically for
the first nmeasurenent (day 2) and drops
from this 25 tinmes background |eve

over the next 20 days. (Bockris of
Texas A&M has reported a simlar
phenonena. Tritium apparently being
consurmed in other nuclear reactions?
Ed.)

Neutrons were neasured at sonewhat
above the background rate. At  one
point the neutron count was 3 1/2
standard devi ati ons above background

On two other occasions, the neutron
count rate exceeded the average val ues
by three standard devi ati ons.

The excess heat neasured was usually in
the range of 5%to 15% however, during
one 12-hour period excess heat up to
50% was nmeasured. During this time the
experinental uncertainty was cal cul ated
to be 3% to 5%

The conclusions of the paper state:
"Prelimnary tests of the electrolysis
of DO utilizing LiOD electrolytes and
pal | adi um el ectrodes have not confirned
the "cold fusion" phenonena. However,
there have been several apparently
anomal ous neutron count rates, one
unexpl ai ned 25-fold i ncrease in
tritium and periods of many hours of
apparent excess energy. None of these
results has

been precisely reproduced, nor can
they be explained by conventional
nucl ear or chenical theory.

"Recent Stanford Wrk on Excess Heat
Ceneration Duri ng El ect rocheni ca
Insertion of Deuteriuminto Pall adium"”
by Dr. Robert A Huggins (Stanford
Uni versity).

Dr. Huggins reported on his continuing
experi nent al efforts (interrupted
briefly by an earthquake) in which he
uses specially prepared coin-shaped
pal | adi um net al . Huggi ns stated that
over 40 Moules of heat per nole of
Pal | adi um had been neasured in one cel
and the test was still running. This
anount of heat conputes to about 8.5
watts per cubic cm of netal. Conpar e
this figure to 50 watts per cubic cm of
core in a | arge nucl ear power plant.
Dr. Huggi ns has an excel | ent
presentation on closed fusion cel
calorinetry. W will try to get an
abbreviated article from him on this
subj ect for our readers.

Wth the careful preparation of the
pal | adium  Dr. Huggi ns appears to
obtain consistent results with no | arge
bursts of energy but with identifiable
"mcro bursts”. No neutrons appear to
be produced by his experinental
procedures, therefore, they no |onger
moni tor for neutrons. Future work wll
enphasi s going to higher tenperatures.

"A Transm ssion Resonance Model for
Cold Fusion", by Dr. R T. Bush,
California St ate Pol yt echni c
Uni versity, Ponona, CA

Dr. Bush bases his "scenari 0" or theory
on a suggestion by Leaf Turner (1989,
Letter to Editor, Physics Today, pp
140- 141). Turner suggested that cold
fusion may i nvol ve transm ssi on
resonances for deuterons diffusing
through a periodic array of



wells fornmed by an array of
deut eron- occupi ed wells. Bush's paper
di scusses in detail the conditions
under which wave-like deuterons can
achi eve the transm ssion resonance. At
resonance the probability of fusion is
greatly increased.

The conditions for resonance are shown
to be temperature sensitive. One test
for the theory is the explanation of
neutrons being enmitted by deuterated
titanium at -30 deg. C. It is of
consi der abl e i nterest t hat t he
calculations from the theory predict
this observed phenonenon.

Cal cul ations for other tenperatures (of
the nmetal lattice) are given for both
titanium and palladium Experinenters
should be able to use this theory and

the calcul ations in fusion cell
experi ments. It is expected that the
theory will quickly be validated or

nodi fi ed with new dat a.

A postscript to the paper shows howthe
theory explains the inportance of
l[ithium in the fusion cell. It is
shown, by the theory, t hat at
tenperatures near 20 and 103 deg C for
l[ithium6 and tenperatures near 20 and
98 deg C for lithium 7 that the
following nuclear reaction nmay be
i nportant:
Li +d-->2 “He + energy.

The energy woul d be about 22.4 MeV for
[ithium 6. The author notes that
failing to find “He shoul d not be taken
as critical to the experinment. Qhers
have suggested that “He would be
depl et ed by other nucl ear processes.

"Coherent Fusion Theory." by Dr. Peter
L. Hagel stein, MI1.T.

Al t hough this paper searches for a "new
nmechani sn', the theory presented is
based on basic and known principl es of
physi cs. Dr. Hagel stein states "The
basic premise of the theory is that
of f - resonant coupling between two
fusing nucleons and a macroscopic
system can occur through the

el ectromagnetic interaction. An
example of such a wvirtual fusion
reaction is He + "He ---> @P"He

For exanple, a proton and a deuteron
can fuse conventionally to *He fol | owi ng

the emssion of a 5.5 MV gamms. | f
instead a |ow energy photon is
exchanged, 3He is still created, but

only in a virtual sense. exot herm ¢
i ncoherent reaction pathways exist for
nost of the virtual fusion products.”

Hagel stein goes on to devel op a nodel
in which the reaction dynamics of a
class of fusion reactions can be
anal yzed. The nodel is devel oped by
the use of semiclassical field nodel
expressed in Hamiltonian equations.
Each step of the nodel is rigorously
devel oped. The mathematical steps
proceed to a semclassical Ham | tonian
di agonal i zation in Part I11.

Part 1V considers the Lattice Dynam cs
of the nodel and considers the
mat hemmatical terns of the criterion
that nust be net for exothermnic virtual
fusion reactions to occur. Hagelstein
states "This constraint appears to be
quite severe, and it is not obvious
that it can be nmet wi thout substanti al
enhancenments in tunneling. ( Per haps
the Bush approach <can provide an
expl anation of conditions in which
tunneling i s enhanced).

Part V considers the nathenatics for
the conbined nuclear and lattice
system This presentation is foll owed
in Part VI by the mathematics for a
"Driven Coupl ed Nucl ear - Lattice
Systenf. An exanination of the terms
inthe resulting equations | eads to the
following statenent "... it appears
difficult to produce substanti al
observabl e ef fects w t hout enhancenents
of the tunneling probability."

In Part Vi Hagel stein  di scusses
Nonlinearities and Strong Driving
Ter ms. In this effort, the author

states that this discussion nust be
vi ewed as the begi nning of a larger and
possibly involved effort. The reader
must appreciate the rigor wth which
Hagel stein is developing his nodel.
Wth a few cycl es between experinental
data and nodel corrections, it is
expected that this nodel wll



contribute substantially to the
devel opment of cold fusion and a better
under st andi ng of the conpl ex reactions
that are being reported.

In the Sunmary and Conclusions in Part
VIIl of the paper, the author provides
us with a discussion of the needs to be
met and/or the outcones of the nodel
i ncluding the foll ow ng:

1. The need for enhancenent of
tunnel i ng may be overcone by a two-step

beta/fusion reaction involving an
i nternmedi at e neutron.

2. A connection is nmade between | aser
physics and the fusion problem

3. El ectromagnetic interaction nmay
pronot e fusion events.

To those readers who can nanipul ate
Ham | t oni an equat i ons, we hi ghly
recomnmend this work. We al so reconmend
that you study this paper and share
your ideas with the author.

NOTE: The above papers can be obtai ned
fromASME, 345 E. 47 Street, New York,

N. Y. 10017. The codes are Bush --
89-WN/ TS-3; Sandquist & Rogers --
89-WE/ TS- 2; and Hagel stein --
89- WA, TS- 4. Copies are avail able for

15 nonths after the date of the neeting
(12/12/89).

* * * * * *

B. MORE NEWS FROM U. S.
FORTHCOM NG TECHNI CAL PAPERS.

K.B. Wualey (U of Cal. Berkeley),
"Boson Dynanmics  of Deuterium in
Metals.", Proceedings of the NSF- EPRI
Wrkshop on Anomalous Effects in
Deuterated Materials, Washington D.C.,
Cct ober 1989 (in press).

K.B. Wualey (U of Cal. Berkeley),
"Boson Enhancenment of Finite
Tenperature  Coherent Dynamics for
Deuteriumin Metals.", Physical Review

B, to appear February 1990.

Drs. Scott and Talcot Chubb, Naval
Research Laboratory, w |l be forwarding
copies of their presentation given at
the NSF-EPRI Wrkshop as soon as the

current publ i cation revi ew is
conpl et ed.
"Report of the Cold Fusion Panel.", A

Report of the Energy Research Advisory
Board to the Departnent of Energy,
Novenber 1989. In printing. [ The
letter by John W Landis, Chairman of
the Energy Research Advisory Board to
the Secretary of Energy, Janes D
Wat ki ns contains the follow ng: "On
Novenber 8, the full Board revi ewed the
concl usi ons and recommendati ons drafted
by the Panel and, after making only
m nor revisions, approved the report
unani nously.” The report contains the
following Sunmary of Tritium Results:
"Some experinents have reported the
production of tritiumwith electrolytic
cells. The experinents in which excess
tritium is reported have not been
reproduci bl e by other groups. These
nmeasurenents are al so i nconsistent with
the neasured neutrons on the sane
sanpl e. Most of the experinments to
date report no production of excess
tritium Additional investigations are
desirable to clarify the origin of the
excess tritium that is occasionally
observed. "]

Editor's Note: W have been assured
that both the Cold Fusi on Panel and the
Ener gy Research Advi sory Board had full
access to the Cak Ridge reports and to
the reports on tritiumby scientists at
Texas A&M  Menbers of both groups are
still struggling with plasma physics
and are apparently unaware that nucl ear
reactions in netal lattices do not
foll ow pl asma physics.

PUBLI SHED TECHNI CAL PAPERS - ARTI CLES

Harry DeBell, (Aurora, GO, "Cold
Fusi on, Energing Technology.", TESLA
89, The International Tesla Society's
Journal of Power and Resonance, Vol. 5,
No. 3, Jul/Aug/Sept 1989, pages 5-7.
[ DeBel | cites physicist Ed Cecil
(Col orado School of M nes as saying,
"They have been telling us that you
have to run the




experinent for days. W can do it in
12 hours in a nuch nore controlled way
than the Uah approach with a car
battery."] Courtesy of Dr. Cravens.

G Christopher Anderson, "d andestine
NSF Panel Warns to Cold Fusion.", The
Scientist, Novenber 13, 1989, page 1
ff. [Article reports on the NSF-EPRI
Wirkshop. Article quotes NSF' s Wrbos
as responding to the conplaint that the
panel was |oaded wth cold-fusion
believers. Wrbos stated, "W did the
best we could to get a balanced rati o,
but a |lot of people who were
"nonreplicators' when we invited them
showed up as 'replicators'."]

R J. Beuhler, G Friedlander, and L.
Friedman (Brookhaven Nat i onal
Laboratory), "duster-Inpact Fusion.",
Physical Review Letters, Sept 18, 1989,
pages 1292-1295. [Article reports on
the production of nucl ear byproducts by
accel erating heavy water gl obules into
a deuterated titaniumtarget.]

A.J. Leggett and G Baym (U of 111I.
Ur bana), "Can solid-state Effects
Enhance t he Col d- Fusi on Rate.", Nature,
1989, 340(6228), pages 45-46. [A study
that shows that it is unlikely to be
able to penetrate the coulonb barrier
to support cold fusion.]

J.S. Cohen (Los Alanps) and J. D
Davi es (University of Birminghan), "Is
cold fusion hot?", Nature, Vol 342,
Nov. 30, 1989, pages 487-488. [Authors
propose the acceleration of d's in
local electric fields yielding fusion.
They al so suggest that d +t --> ‘He +
nis a nore probabl e nucl ear reaction.]

Amal Kumar Naj (Wall Street Journal),
"California Team Devel ops New Battery
Wth Up to 30% More Power Per Qunce.",
WEJ, Decenber 4, 1989. [Because of the
i nportance  of appropriate battery
technol ogy to cold fusion this article
is of interest. The article states,
"The key devel opnment by the Berkeley
scientists is a new material for the
cat hode. It consists of disulfide
pol ynmers, | ong

chains of organic nolecules each
containing sulfur atons. The chains
are linked to each other by chem cal
bonds between their sulfur atoms. Wen
the two ternminals are in contact wth
the electrolyte, electrons released
fromthe |ithiumanode break the sul fur
bonds of the cathode, wunlinking the
chains, or "depolynerizing" them and
creating a flow of electrons. The
current will continue to flow until all
the sulfur bonds are broken and the
chains are unlinked. During recharge,
when a current is applied from an
external source, the electrons flow in
the opposite direction, and the sul fur
atoms rebond to each other, reformng
the polymers. ... The new cathode
enabl es a higher power output partly
because the electrons can travel nuch
faster between the termi nals than they
can when netal termnals and a |iquid
el ectrolyte are used. M. Visco said
anot her advantage of the polyner
cathode is that the battery need not
operate at high tenperatures to deliver
peak power. battery needs only 176
degrees to 212 degrees [F] to deliver
peak power The application to a
fusion power cell seemnms obvious.]

NUCLEAR DATA.

Dr. Samuel P. Faile (one of our
correspondents) calls our attention to
the follow ng publication:

C Maples, GW GCoth, and J. Cerny,
"Nucl ear Reaction Q Values.", Nuclear
Data (A Journal Devoted to Conpil ations
and Evaluations of Experinental and
Theoreti cal Resul ts in Nucl ear
Physics), Volume 2, Nunbers 5 and 6,
Decenmber 1966, pages 429 to 613. [These
two hundred pages provide @ Value
Tabl es for the various reactions on 293
i sot opes. A matrix of 11 incomng
particles and nine outgoing particles
for each i sot ope are provi ded.
I ncoming particles are gammm, n, p, d,
t, He3, Hed4, Li6, Li7, Cl2, and OL6.
This publication should be a good
reference for cold fusionists.]



COLD FUSI ON PATENTS.

Dr. Denni s Cravens shares t he
following: "I have been told that the
cold fusion patents are filed within
the electrochem stry division in the
pat ent and trademark of fice.
Therefore, the normal tinme for cold
fusion patents to be processed i s about
one year.

Dr. Cravens has filed for further
patents on "Propulsion and Energy
Generati ng Met hod and Apparatus." based
on cold fusion applications. The
filing follows his work on exploding
deuterated palladium wires which is
reported in this issue. See Section E.

* * * * * *

C. NEWS FROM ABRCAD.
FROM JAPAN.

Nobuhi ko Wada and Kuni hi de N zhizawa
(Nagoya U. Japan), "Nuclear Fusion in
Solid.", Japanese Journal of Applied
Physics, Vol. 28, No. 11, Novenber
1989, pages L 2017-L 2020. [ Spont aneous
neutron emssion were internmittently
detected from activated pal | adi um r ods
wel | soaked with deuterium gas in a
closed glass bulb. By the stinulation
of the palladium rods wth a high
vol tage discharge between the rods, a
burst of neutron flux 2 x 10"4 ?2?? tine
| arger than background was detected.
At ons or nol ecul es of mass nunber 1, 2,
3, 4, 5 and 6 were found in the
residual gas. Nuclear fusion is solid
is interpreted in terms of the
supersaturation of the solid solution
of deuterium] Courtesy of Dr. M chael
Gordon. Isao Shimamura (Inst. Phys.
Chem Resear ch, Hi rosawa) ,
"I ntranol ecul ar Nucl ear Fusion in
Hydr ogen- | sot ope Mol ecul es. " Pr og.
Theor. Physics, 1989, Vol 82, No. 2,
pages 304- 314. [ Under certain
conditions it is shown that the d-d
fusion rate reaches 107-23 per second,
a value akin to recent neasurenents
made with a Ti el ectrode in heavy water
after electrolytic infusion of d.]

FROM | NDI A
The following <courtesy of Rantanu
Maitra, New Del hi, |ndia.

Rant anu Maitra, "The 'U ah Experinent:
" What it Mght Mean". Fusion Asia,
Vol. 6, No. 1, 1989 pages 10 - 15.
[Article reviews P-F Effect and lists
the followi ng successes: Jones BYU;
Texas A&M Sant hanam Tata Institute of
Fundanmental Research, Bonbay; Kuznen,
U of Mscow, several groups |ead by
Mat hews, Bal asubranmani am and Ranan,
Indira Gandhi Centre for Atoni c
Research, Madras, |India; Kossuth Univ,

Hungary; Chidanbaram Bhabha Atom c
Research Centre, Tronbay, India;, Mrato
of Brazil (who stated, "I would tear up
my  Ph.D. if it is not nucl ear
reaction".); Arriola & Sober on,
Nat i onal Aut ononpus u., Mexi co;

Scaranazzi, ENEA, Italy; Coey, Dublin,
Irel and; and Schoessow, U. of Florida.
BARC scientists are working on annul ar
cathode with heat - r enovi ng wat er
flowi ng through the center.]

Rant anu Maitra, "A New Problemfor Cold
Fusion Non-Believers.” FEusion Asia,
Vol. 6 No. 2, 1989 pages 12-13.
[Reports on the Texas A&M experinents
findi ng copi ous amounts of tritiumand
simlar findings of nuclear byproducts
at BARC wusing both palladium and

titani um cat hodes. Al this tritium
and no neutrons is a challenge to
orthodox plasnma physics. The issue

also included a short article about
Fusion Information Center at t he
University of Utah Research Park.]

Ki yoshi Yazawa (Japan), "Cold Fusion in
Japan: Exci t enent and Success. ",
Fusion Asia, Vol. 6. No. 2, 1989 pages
14-15. [Article cites the excitenent in
Japan following the July 31, 1989
synmposium in Tokyo in which ten
research teans announced their success
in a vari ety of cold fusi on
experiments. Anbng successful teans
were those at U of Tohoku, U of
Hokkai do, Aoymma- Gakuin U., and jointly
Tokyo U of Ag and Tech and the Japan
Atomi ¢ Energy Research Institute. On




August 1, 1989 it was announced that
80 scientists from 25 institutes,
col I eges, and uni versities woul d
proceed on cold fusion research.]

Editor's Note: Wrd just received:
Copies of several recently published
papers are in the mail fromlindia. See
our January issue.

N.  Kumar (Dept of Physics, Indian
Institute of Science, Banglador), "Cold
Fusi on: Is There a Solid State
Effect?", Current Science, 1989, Vol
58, NO. 15, pages 833-835. [Since He
is known to spontaneously desorb froma
Pd/ Ti host, it is expected that a d-d
pair would al so desorb and sinply not
be available in the lattice.]

S. K. Ghosh, H K. Sadhukhan, A.K. Dhara
(Heavy Water Div, Bhabha, Tronbay), "A
theory of «cold nuclear fusion in
deuterium | oaded palladium", Pranmana,

1989, Vol. 33, No. 2, pages L339-L342.

[Deuterium gas conpressed in a Pd
lattice forms a quantum plasma of
bosons | eadi ng to significant screening
of the Coulonmb potential between D
ions. The resulting quantum nmechani ca

tunnel I'i ng probability adequatel y
explains the recently observed cold
fusion rates.]

S.N. Vaidya, Y.S. Myya (Chem Div.,
Bhabha, Tronbay), "The rol e of conbi ned
el ectron-deut eron screening in
deut er on- deut er on

fusion in metals.", Pramana 1989, Vo

33, No. 2, pages L343-L346. [The d-d
fusion rate in Pd possible can be
enhanced by the conbined screening of
the electrostatic interactions by the
itinerant d and the condition e-. The
nodel assunes that, under certain
conditions, d exists as D+ in Pd. The
conbi ned screening by e- and D+ (ds) is
nore effective than that due to e
al one. The cal cul ate val ues of the d-d
fusion rates, considering screening,
for conparison PdD at 300 K are 10"-16
per second and 107-14 per second for
d2+ and D, respectively. These val ues
lie in the range suggested by the
recent electrochemnmi cal experinments.]

NEWS FROM EURCPE

Norman D. Cook (Oxford University,
Engl and), " Conputing Nucl ear Properties
in the fcc Model.", Conputers in
Physi cs, Mar/Apr 1989, pages 73-77.
[Article describes both a npodel and a
conputer program for calculating three
nucl ear properties for any specified
nucleus: the rnms radial value, the
total Coul onb repul sion, and the tota

bi ndi ng energy. ]

Editor's note: Dr. Cook wites, "I
have been engaged in theoretical work
in nuclear structure theory for nany
years, and am convinced that there are
enough unsol ved problens at the |evel
of nuclear structure (quite aside from
| ower | evel pr obl ens) t hat, on
theoretical grounds alone, it would be
quite premature to dismss cold fusion
as theoretically unlikely."

C. Petrill o, F. Sacchetti (CNR
Frascati, Italy), " A possible
mechanism for bulk cold fusion in
transition netals hydrides." Europhys.
Lett. 1989, Vol 10 No. 1, pages 15-18.
[A sinple phenonenol ogi cal nodel for
the high fusion rate recently observed
in transition nmetal deuterides is
presented. The existence of |ocalized
vi brational npdes of D atons, |ike
those actually found in NoD and Tab,
can account for the experinmental fusion
rates.]

P. Tomas, S. Blagus, M Bogovac, D
Hodko, M Krcmar, D. Mljanic, V.
Pravdic, D. Rendic, M Vajioc, M
Vukovi ¢ (Ruder Boskovic Inst. Zagreb,
Yugosl avi a), "Deuterium Nucl ear Fusion

in Metals at Room Tenperature.", Fizika
(Zagred), 1989, Vol. 21 No. 2, pages
209- 214. [A negative report on

attenpts to achieve cold fusion.
Speci alized in measuring neutrons.]

G Benedek, P.F. Bortignon (MIano,
Italia), "Col d Nucl ear Fusi on:
Vi ewpoi nts of Solid-State Physics.", Il
Nuovo Cinento, Note Brevi, Vol 11 D,
No. 8, August 1989. [Paper discusses
the results on fusion probability of
deuterons attracted into a negative
hole in the netal lattice and ot her



contributions to electron screening to
reduce the Coul onb barrier.]

MORRI SON' S  STUDY  OF
SCI ENCE

PATHOLOG CAL

Douglas R O Mrrison (Zurich), "Cold
Fusion Note No. 20. ", privately
circulated letter from Dr. MNorrison,
Novenber 1989. [Morrison is the seeker
of pat hol ogi cal science and thinks that
he has found an exanmple in cold fusion.
To quote, " in terns of Pathol ogi cal
Science where the history of an
erroneous result is in three Phases
which are; Phase 1. After the original
claimthe first results are alnost al
confirmations. Phase 2. About equal
nunmbers  of positive and negative
results. Phase 3. An aval anche of
negative results.” Morrison's letter
invol ves segregating the world' s cold
fusion results into geographic areas
whi ch can be shown to be in Phase 1, 2,
or 3. Morrison's persistence is
renmar kabl e. He reports on a tour at
Texas A&M where he viewed the work by
Packham Bockris, and Appleby. He also
reports on visits to other places,
i ncluding the University of Utah where
he gave a lecture on his view of cold
fusion as bordering on pathol ogy.
Morrison's letter appear to enphasize
the negative aspects of cold fusion
and, of course, Fusion Facts can be
criticized for enphasi zing the positive
findings. W both will adnmit that the
experi nents in cold fusi on are
difficult to replicate, not thoroughly
under stood, and not easily repeatable.
Whi ch statements coul d have been nade
about t he early days of t he
sem - conduct or t echnol ogy. The
tendency to select or enphasize those
reports which substantiate one's view
in real. May we suggest that Dr.
Morrison consider the summary article
under Section E of this issue.
Editor.]

NEWS FROM USSR

M A. Yaroslavskii (Inst. Fiz. Zemi im

Shmi dta, Mscow), "Possible Mechanism
of Nuclear Reaction Initiation due to
Tenper at ure Vari ati ons and Phase
Transitions in Condensed Matter.",

Dokl . Akad. Nauk SSSR, 1989, Vol 308
No. 1, pages 95-97 (in Russian).
[ Describes a proposed nmechanism for
neutron em ssions during cooling and
heati ng of heavy water solutions from
liquid ni trogen t enperat ures to
melting. Paper reports on the possible
exi stence of controlled nucl ear
reactions in |living organisns. 5
references.] Courtesy of S. P.Faile.

NOT SO NEW FROM CANADA

M W C. Dharma-wardana and G C. Aers
(Nat i onal Res Counci | of Canada,

Otawa), "A Mdel for the Cold Fusion
of Deuterium in Deuterated Palladium
Systens.", Submitted to Chem Phys.

Letters, Apr 24 revised June 15, 1989.

[ Prel ude states: "W have estinmated
the enhancenent of the nuclear fusion
rate of Pd-D type systens and the
Deut eri um muoni um mol ecul e in
conparison with the fusion rate of a D,
mol ecul e at room t enper at ure.

El ectroni c screening present in the Pd
| eads to an insufficient enhancenent of

the fusion rate to account for the
claimed results. The enhancenent

factor decreases as the Deuteron
concentration increases. However, we
argue that observable fusion could
occur if i oni c-screeni ng from
non-equi li bri um deut eron concentration
could conme into play. The screening
dependence of the deuteron-diffusion
under a driving potential could
generate bursts of non-equilibrium
deuteron densities, presenting sone
condition when cold fusion night

happen. ] Courtesy of Dr. Sanuel P.
Fail e.
* * * * * *



D. 'TWAS THE NI GHT BEFORE CRI SI S
MERRY CHRISTMAS AND A FUSTON NEW YEAR

'"Twas the night before CRISIS -- the
energy crunch.
The fi xers had taken an ext ended | unch.

When what in our wondering ears did we
hear ,
The answer to our problens fromUTAH so
cl ear.

Jones - FATHER OF COLD FUSION from ol d
B. Y. BLUE

Said, "Pons and Fleischmann, we've
found it. Wy then did U?" [1]

"Just a sinple fusion cell.", F-P told
the worl d.

Then t housands of white coats to ENERGY
labs swirled. [2]

From yell owrosed TAM and the smart
Appleby,

"We've neasured excess heat from our
own recipe." [3]

Bockris said, "Don't know if FUSION is
what we' ve got,

But | surely cantell you CHEMCAL it's
not!" [4]

Well - the next thing we heard was a
Wolf at the door.
He said, "lI've found TRITIUMand | w ||

find nore." [5, 6]

Now lo and behold by yon Indian Ccean
Ten tribes in twenty days stirred up a
commot i on.

The Indians said, "We' ve probed our own
crani um

Pal |l adiums not cheap, so we used
titanium. " [7]

Uncle Sam when wakened by all the
conmmot i on

Sent his Fusion Panel from ocean to
ocean.

Doe bucks wearing a hot-fusion bonnet,
Said, "Found curious things. Don' t
spend noney on it." [8]

But Wolf still insisted - "I've got
tritiumand heat."

And silenced Peter said, "My theory is
neat." [9]

And Huggins at Stanford, within its
peri nmeter,

Still measures excess heat on his
calorinmeter. [10]

Dr. Bush i n Ponona at Cal Pol ytech
Has a new theory that's a good one, by
heck. [11]

And just before Christmas the truth was
unvei |l ed.

Oak Ridge invited Peter and FUSION
prevailed. [12]

By Hal Fox (Editor, FEusion Facts) with
apol ogies to O enent More.
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E. SHORT ARTI CLES FROM AUTHORS
OTHER ROUTES TO FUSI ON
CLEAN UP OF RADI OACTI VE
MATERI ALS BY COLD FUSI ON?
| ON | MPLANTATI ON AND
IN PD
UNDERSTANDI NG COLD FUSI ON

CHANNELI NG

OTHER ROUTES TO FUSI ON
By Dr. Dennis Cravens,
Ver non Regi onal Col | ege, Vernon, Texas.

The el ect rocheni cal appr oach of
Fl ei schmann and Pons is the nost often

reported nethod of achieving fusion
under normal laboratory conditions.
There are two other methods that one
may wsh to consider. Beuhl er,
Fri edl ander, and Fri edman at Br ookhaven
Nat i onal Laboratory have reported
fusion in targets of titaniumdeuteride
when wat er nol ecul e i ons are
accel erated wunder high voltages by
corona di scharge [1]. Thi s
experinental approach is apparently
simlar to the nmethod first discussed
here in Eusion Facts (July 1989, page
9) where a fluid (gas, plasma, liquid
particl es) is el ectrostatically
accelerated to a netal host lattice

cont ai ni ng deuterium

The inportance of the approach is the
target can sustain tenperatures greater
than the boiling point of water. Since
t he t her mal efficiency of a
power-generating device is related to
the tenperature differentials, this
process coul d produce a nore efficient
power wunit than an el ectrochenica

cell. The Brookhaven group uses
energi es of up to 325 KeV supplied by a
sinpl e Cockroft-Walton accelerator to
accel erate "water clusters".

The effect is dependent on the size of
the water clusters and is maxi num at
sizes of 100 to 500 ??? D20 nol ecul es

per cluster. The proof of the fusion
cane in the formof detection of the 3
Mev protons fromthe foll owi ng nucl ear
reaction:

D+ D-->T+ H (proton)
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It is extrenely interesting to note
that they found no evidence for the
??? 3He ion from the expected nucl ear
reacti on:

D+ D-->??? 3He + n (neutron)

This point should be of interest to
those working wth electrochem cal
cells who also fail to detect ??? 3He
and neutrons.

Anot her inportant feature of the work
is that the logarithms of the proton

counts were found to be proportional to

the energy. The rate was about ?7??
10~-1 protons/sec. for clusters of 150
D20 nolecules at 300 Kev. Thi s
measurenent nay mean that there could
be substantial energy released at

hi gher potential s.

Still another approach has been tried
by the author. The approach uses an
exploding wire to rapidly disrupt the
et al host lattice hol di ng t he
deuterium Small Pd wires (0.127 mm
di a) were first | caded with D
(electrochemically in LiOD wth 30
my/ cnt2  ??7?). The wires are then
vaporized by a large electrica

di scharge of about 30 kv from a

condenser and spark gap. This current
rapidly disrupts the netal host and the
contained D. After the discharge there
is a small change in the background
radiation as detected by fogging of
phot ographi ¢ ermul sions. The fogging is
through to be due to the production of
tritium

The poi nt
static)

here is that a dynanmi c (not
force within the nmetal host
lattice may be required to cause
nucl ear transmutations. This effect
has also been inplicated in the work
involving tenperature changes of Ti
containing D when warnmed from liquid
nitrogen to about -30 degrees C. In
the exploding wre approach, t he
t enper at ure changes can reach over 1077
??? degrees Kelvin per sec. It is
interesting to note that Wndt and
Irion claimed in 1922 to have produced
He from exploding wires of WJ[2].
[1] R J. Beuhler, G Friedl ander, and
L. Fri edman (Brookhaven Nat i ona
Laboratory), "duster-Inpact Fusion."
Physi cal Review Letters, Sept 18, 1989,
pages 1292-1295.



[2] Gerald L. Wendt and Carence E
Irion (U of Chicago), "Experinental
Attenpts to Deconpose Tungsten at Hi gh
Tenperatures. ", JACS, Vol. 44, No. 9,
Sept 1922, pages 1887-1894.

CLEAN UP OF RADI QACTIVE MATERI ALS BY
COLD FUSI ON?
By Dr. Sanuel P. Faile

The cold fusion process, where alloys
containing radioactive materials are
used for the cathode, may be able to
transfer neutrons to produce nore
stabl e isotopes. Even for palladium
with stable isotopes there may be a
shift t owar ds isotopes with the
greatest binding energy. |f the report
of a shift of Pd-105 to Pd-106 is
verified, there could be evidence of
such a process.

The weight of Pd-105 is 104.905079
at ons masses whil e the wei ght of Pd-106
is 105.903478 atom c nasses. Such a

shift is energetically nore favorable
than Pd-104 to Pd-105 since Pd-104
wei ghs 103. 904029 atonic nasses. Mre

than one atonic mass is needed to go
from Pd-104 to Pd-105 while less than
one atomic mass is needed to go from
Pf-105 to Pd-106

Radi oactivity coul d be considered to be
a netastable condition which with the
aid of a cold fusion environment could
be transformed to a nore stable
i sot opes plus an energy release that is
channel ed i nto heat or phonon effects.
A big guestion is whether t he
neutron-rich fission products could be
de-activated by a neutron transfer
whi ch woul d involve a neutron renoval
Wul d radi oactive cobalt-60 in a cold
fusion environnment by neutron transfer
change into stable cobalt-59?

Even in the up-neutroning process there
are questions. |s the process powerful
enough to change U235 to U238 in an
all oy of palladium and uranium | oaded
with deuteriun? For this process to
work it seens there would be a nearly
si mul t aneous transfer of three neutrons
or the
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creation of a sequence of U 236 and
U237 by single neutron transfer.

| ON | MPLANTATI ON AND CHANNELI NG I N PD.
By Dr. Sanuel P. Faile

Reporting about Dr. WIlliam E. Wells,
Mam University at Oxford, Ohio.

In a discussion with Dr. WIlliam E
Wl | s (Decenber 5, 1989),

there was nentioned vari ous approaches
to cold fusion. In one study, Dr.
Wells predicted the deuteriuml| oaded
pal l adiumlattice with it regular array
of channels would tend to trap neutrons
and other radiation products. Thi s
trapping would I ead to enhanced fusion

under specific crystall ographic
orientations during i on-beam
bonmbar dnment . Professor Wells sent a
proposal to DCE Sandia Laboratory

tried his suggestion and obtained an
enhancenent of fusion by a factor of
three (as contrasted to the enhancenent
of 100 that had been predicted).

The theory that appears to be partially
verified is that in a regular, as
contrasted with an anorphous array, a
chain reaction would be nore probable
in the regular crystal due to the
lining up of atonms that woul d intercept
neut rons. A deuteron fired down a
crystal channel can fuse w th another
rel easing a neutron whose flight path
would take it directly into another
atom The channeling effects could
i ncrease the change of a chain reaction
with a greater output of heat.

UNDERSTANDI NG COLD FUSI ON
By Hal Fox

Ni ne nonths of full-time study of and
reporting on cold fusion have resulted
in ny acceptance of cold fusion as a

new physical principle. On June 7,
1989 our first press release stated
"Cold fusion is real, npore than one
nucl ear reaction is involved, t he
reactions are controllable, and the
process can | ead to early
conmercialization.” Not all scientists

agree with that statenent.



The understandi ng of
cold fusion is
fol | owi ng:

the reality of
hanpered by the

1. The experi ment
with relatively sinple | aboratory
equi pnent but the experiment is not
sinple. Replicationrequires great care
and considerable attention to a variety
of chemical and physical principles
that are not as yet fully understood.

can be replicated

2. Many experimenters and
theoreticians make the assunption that
the observed results of plasma physics

nmust be replicated in a neta
crystalline lattice. Such is not the
case. Specifically, the three nucl ear
reactions involving d + d are not
remotely simlar in frequency of
occurrence in netal lattices as

conpared to high energy physics. The
followi ng three nucl ear reactions could
be expect ed:

d +d-->°%He + neutron + energy (1)
d+d-->T+ proton + energy (2)
d+d-->%He + energy (3)

Cl assical high energy physics
denonstrates that (1) and (2) occur
with alnmost equal regularity and that
(3) is arare event. In the deuterated
pall adiumlattice (3) appears to be the
favored reaction (either virtual or
real), (2) occurs nore frequently than
(1). Not finding *He as a byproduct is
not crucial . It is probable that any
‘He i s being scavenged by ot her nucl ear
reacti ons.

3. Many experimenters and
t heoreticians nake the assunption that
the above nuclear reactions nust be
acconpani ed by discrete gammma rays or
energetic particles that carry off the
appropri ate anmount of energy (conputed
from the mass fraction difference
between the mass suns of each
equation). The palladiumlattice does
not know this. Experi nent al
observations strongly denonstrate that
the fusion reactions (whatever they
are) appear to be using, producing, or
exchanging nucleons at very | ow
energies or velocities and that the
mass fraction, being converted to
energy, appears as a series or shower
of phonons or photons that are easily
absorbed by the palladiumlattice.
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4. Many experimenters and
theoreticians are extrapolating the
known plasma physics Coul onb barrier

between two deuterons to show that
fusion cannot occur wth sufficient
probability to produce useful results.

The deuterated netal lattice does not
react to extrapol ated pl asma physics or
hi gh energy particle physics.

5. Current theory has not kept pace
with experinmental observations. Too
much tinme has been spent show ng that
the observed phenonena cannot occur.
The earlier suggestion by David
Mtchell [1] and the current paper by
Dr. Bush [2] appear to have rel evance

to observed phenonena. It appears that

in a palladium lattice that is fully
occupi ed by deuterons, conditions are
favorabl e to support | aser-1ike
actions. The fusion of two deuterons
does not occur because two deuterons
occupy adjacent potential wells. The
fusion seens to occur because the
deuteron |loaded lattice can support

sonme type of resonating phenonena in
whi ch the probability of a traveling or

"hoppi ng" wave-like deuteron fusing
with a target deuteron is greatly
i ncreased.

Prof essor Bush's approach in treating

the traveling deuteron as a wave and
the i nbedded deuterons as a series of
i npedances (akin to a conb filter)
appears to be a fruitful method of
vi ewi ng the observed phenonenon of d +
d fusion.

6. The role of surface phenonena on
the netal cathode (usually

pal | adi um) and what must occur to allow
deuterons to penetrate the cathode is
not understood and has received little

attentioninthe literature. It is not
certain, but it appears that the
pal | adium cathode nust have a d/Pd
ratio of about 1 before nuclear

reactions begin. Odinary electrolysis
of the heavy water is not sufficient.
It appears that the surface of the rod
must be changed to provide a "diode
action" that lets deuterons enter the
pal | adium | attice but reduces the ease
by which deuterons l|leave the lattice

Oder literature treating this subject
uses the term "poisoning" of the
surface. It is believed that the |ack
of this surface conditioning is the
pri nci pal reason for experi nent al
failure. The understanding



of how best to treat the palladium surface
is one of the key experinental findings to
be deternined and the information shared.

7. Experi nenters having equipnent and
skills in measuring neutrons have wasted
considerable effort in searching for the
least likely cold fusion event. The

deuterated palladiumlattice does not know
t hat it is supposed to follow the
observations of plasma physics and produce
neut r ons. In fact, the deuterated
pal l adium | atti ce does not even know that
it should be producing tritium Setting up
experiments to produce neutrons is far nore
difficult than producing tritiumor excess
heat . Even to produce tritium requires
“tuning" the experinent to favor the
production of tritium For exanple, using
a ni ckel anode rather than a plati numanode
favors tritium production.

8. Experinenters are not using the
experience of ot hers. Dr. Huggi ns
(Stanford) [3] in his continuing and
em nently successful studies of anomal ous
heat in a pal | adi um heavy wat er
envi ronment does not even try to neasure
neutrons. None were found so he prudently

ceased | ooking for them I nstead he has
focussed his attention on consistency in
pal l adium preparation, inprovenents in
cal orimetry, and now is noving to
experinents at increased tenperatures.

It is time to focus our collective
attention on the acceptance of the reality
of cold fusion, that copious anmounts of
tritium cannot be produced by chenistry,

and that the measured excess heat is the
result of fusion reactions and not
wor | d-wi de i nconpet ence in heat
nmeasur enent s.

It is also tine for all researchers, after

appropriate protecti on of new di scoveri es,
to share their experience imediately with
the rest of the scientific world. The
discovery of <cold fusion is the nost
importance scientific discovery since
Adamis rib. It is too inmportant not to be
shared immediately and unselfishly wth
other workers in the field. The abundant
use of energy has polluted our planet. W
cannot waste unnecessary time in concerns
over "publish or perish", or waiting for a
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prestigious journal to print our findings.

This is a time for cooperation and the
early commercialization of cold fusion to
help solve world problems of pollution,
hunger, ignorance, and di sease.

Scientific prizes and recognition should
not go to the secretive nor the silent.
Prizes for the advancenent of nmankind
should go to the tal ented and shari ng anong

us. Because it is unlikely that the U S
government can react quickly to reality.
The role of government funding should
enphasi ze t he devel opnent of new
t echnol ogy. Qur capitalistic system in
the absence of governnent restraint, has

all of the resources and inducenments to
fund and nmanage the comrercialization of
the new cold fusion technology. The best
role that government can play is to stop
denyi ng reality and encour age t he
stupendous potenti al of our Anerican
corporations by renmoving |egal barriers to
cooper ati on.

Addi ti onal six-nonth studies by panels of
scientists are not needed. The proceedi ngs
of the NSF/EPRI conference (held in
seni - secrecy) shoul d be i medi ately
publ i shed and wi del y di sseni nat ed.
Coordi nati ng commi ttees shoul d be sponsored
by the corporations who will soon be making
profits fromcold fusion.

This coordination should enphasize the
di ssem nation of the newy discovered
principles of cold fusion and the

assi gnment of research tasks to explore the

probl ems of replication and
reproduci bility. The coordinating
comittees should include the nost
successful fusionists who are willing to
hel p. My  nominations would include
Appl eby, Bass, Bockris, Bush, Cravens,
Fail e, Fleischmann, Quruswany, Hagel stein,
Hansen, Huggins, Jones, Jorne, Mley,
Oriani, Packham Pal mer, Pons, Schoessow,

Wadswort h, Wl f,
have not as yet net.
must

and many others whom |
In addition, the list
i nclude the many corporate scientists

who have had dramatic successes but have
not as yet nade their work public. | wll
vol unteer to docunent and dissenmi nate the
resul ts.



My apologies to our nmany non-Anerican

friends, especially those in India, Japan,
Bul garia, Italy, Spain and el sewhere for
not including you in the above |ist.

However, in nost cases you al ready have t he
benefit of a favorable governnent-busi ness
cooperation and are already ahead of us
(especially in India and Japan). W will
share with you but first we want to catch
up.

[1] D. Mtchell, "Fusion Anplification by

Stinul ated Emission of Radiation.", FEusion
Facts, Vol 1, No 4, pages 6-10.

[2] RT. Bush (Cal. State Polytechnic,
Ponpbna), "A Transni ssion Resonance Model
for Col d Fusi on", Paper 89- W/ TS-3
presented at the ASME Wnter Meeting, San
Franci sco Dec. 12, 1989. Avail abl e from
ASMVE, 345 E. 47 Street, New York, NYY.
10017.

[3] Personal conmmunication, Decenber 12,
1989.

* * * * * *

F. FUSION IMPACT ON FINANCIAL COMMUNITY

BACKGROUND

The di scovery of cold fusion (al so known as
solid-state fusion) is the greatest
scientific/technol ogi cal discovery of the
century if not of all tine. Pr of essor
Steven Jones (BYU) was one of the first to
publ i sh i nformati on about cold fusion [1].
Prof essor Paul Pal ner (BYU) suggested in
1986 that electrolysis be tried [2].

However, the announcenment that shook the
world was the press release by the
Uni versity of Ut ah procl ai m ng t he

di scovery by Professors Fleischmann and
Pons that practical atomic fusion could be

carried out with relatively simpl e
| abor at ory equi prment

at near room tenperature [3]. O course,
the great news was that the experinent,

properly done, could produce nore energy
out put than was used as energy input.
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Al t hough the equi pmrent may be sinple, the
experi ment is difficult to perform
Replicability and reproducibility are
current problenms that are being carefully
studied in many parts of the world. This
lack of predictability is remniscent of
the early days of transistors (solid-state
sem conductors) and will be solved in the
sanme way -- by clever scientists.

Now that cold fusion has been definitely
proven to exist and now that the excess
energy output has been replicated by nany
uni versity, corporation, and government
| aboratories comercialization will begin
[4]. The traditional sour ces of
i nformation, especially in the nations of
the west, are being assailed with fusion
i nformation from prejudiced sources. The
prejudice stens from government-funded
groups who appear to be concerned that they

will |lose federal funds for hot fusion
research. This factor is conplicated by
hi gh-1 evel governnment concern for the ease

with which tritium(a conponent of H-bonbs)
can be produced. The result is that Japan
and I ndi a have strong national support for
cold fusion research while the US.,
Engl and, France, GCernmany, Switzerland are
nmore supportive of hot fusion devel oprent.

As of the end of Novenber 1989, few
i mportant scientific papers have cone from
Engl and, France, Germany, Switzerland (the
CERN countries), nor from the US

DCE- f unded national |aboratories. One of

the nost inportant technical papers on
fusion theory has been wthheld from
publication until recently [5].

Anot her inportant paper [6]
before publication is the
wor k that Cak Ri dge National Laboratory has
done on the replication of cold fusion.
Now that a DOE |aboratory has replicated
the fusion byproducts reported by Pons and
Fl ei schmann (excess heat, tritium and
neut rons above background), there shoul d be
a greatly reduced nunber of scientists
procl ai m ng t hat cold fusi on is
non- exi stent.

rel eased j ust
report of the



| NDUSTRI ES THAT W LL BE AFFECTED

Nearly all industries wll
t he conmer ci al i zati on of

be affected by
solid-state

f usi on. Some industrial groups, such as
energy industries, may be negatively
af fect ed. QG her industries, such as the

heati ng and air-conditioning industry, nay
be positively affected. |In general, there
will be an immediate need for all managers
to assess the inpact of fusion energy on
their industry.

The financial industry will be seriously
i mpact ed. Pl ant and equi prent that are
used for |loan collateral may suffer serious

deval uati on such as heati ng/ cool i ng
equi prent . Busi nesses that are strongly
dependent on fossil fuels nmay |ose
customers to the extent t hat sone
busi nesses will becone unprofitable.
Busi nesses that have been established

around sone distortions in the energy
mar ket may find rapid | oss of revenues (for
exanmpl e, the co-generation of electrical
power where the price paid is based on the
|atest cost for producing electricity).
Those financial agencies carrying debt or
i nvestmment interests in conpanies at strong
ri sk can be financially danaged. This risk
can be minimzed by an early restructuring
of investment portfolios based on accurate

technical information and technol ogical
f orecasti ng.
The financial industry will have enornous

opportunities. There are now corporations

and affiliations being fornmed for the
purpose of conmercializing fusion energy
systens. Some of these new conpanies wll

grow to be future I BMs, XEROXs, and 3Ms of

the future. Most financial organizations
will mss the investnent opportunities
because they will not have staff who are

qualified to evaluate the fusion-related
i nvestments. These organi zations will want
to enpl oy the consulting services of groups
who have specialized in the solid-state
fusi on devel opnent s (such as t he
correspondents and consultants of Fusion

Eacts).
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APPLI CATI ONS OF COLD FUSI ON

There are so nany applications for | ow cost
energy that it s apparent that nost
i ndustries will be strongly i mpacted either
by | oss of nmarket share or by opportunities
to expand into new markets. Fusion energy

systemwi |l create nore distortions in the
i ndustri al mar ket s t han any ot her
t echnol ogi cal devel oprment. Here again, the
financial industry should be strongly

willing to invest nodest anpunts to ensure
that they are kept aware of the rapid
devel opnents that are occurring and will
occur in solid-state fusion technol ogy.
THE TYPE OF ENERGY PRODUCED

An el ectrochem cal fusion cell produces
| ow-1evel heat. The heat from any working
fusion cell is sufficient to boil water.
If the fusion cell is pressurized, higher
tenperatures can be obtained. Because the
metal lattice tends to give us deuterium at
hi gher tenperatures, there is an upper
limt (yet to befirmy established) to the
tenperatures that are practical. The heat
output is characterized as |owlevel heat
as contrasted with the super-heated steam
produced in a nodern power plant.

NATURAL APPLI CATI ONS FOR HEATI NG

The nost fundanental application for
solid-state fusion, at the present stage of
devel oprent, will be for heat-generation.
One of the great uses of oil, natural gas,
and electricity is to provide heat energy.
As soon as fusion energy systenms can
provi de heat at |ower costs than currently
being paid for oil, gas, or electricity,
there will be strong econom c demands for
both new and replacenment heating systens.
Here are sone of the nore obvious
applications t hat will i mpact many
industries and their need for financial
assi st ance:

1. \Water heating.

2. Steamgeneration for sterilization.



3. MWater distillation.
for ships at sea

Especi al | y needed

4. Air conditioning.

5. Cooki ng f ood

preparation.

especially for

6. Heat source for refineries.
(Especial ly where fusi on- gener at ed heat
is cheaper than crude oil).

and

7. Heating for greenhouses, orchards,

food storage.
8. Heaters for chenical processing plants.

vari ous
pl anes,

9. Heaters for
vehi cl es (trains,

transportation
buses, trucks).

10. Heaters for snow and
swi mmi ng pool water
heati ng hot tubs.

ice renoval
heati ng, and

HEED THE FOLLOW NG

Here are a few of the warnings that shoul d
be heeded by the financial conmunity:

Do not wunderestimate the rapidity wth
whi ch fusion power will be comercialized.
Currently in Japan MTI (the Japanese
Mnistry for new technol ogy and trade) has
organi zed over 85 scientists from over 15
universities and institutions into a
coordi nated fusion research activity. The
wor kers are dividedinto working groups for

experinments, theory, and applications.

The first i npact s will occur in
applications where heat is the desired
by- product . Exanpl es are water heating,
distillation, food preparation, furnaces,

steam production, and air conditioning.
Tinely and accurate |NFORVATION will be a
val uabl e product and segnment of the fusion
industry. Information here is used in the
br oadest
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sense and i ncl udes publ i cations
electronic published information, and
educati on.
Education, as an industry, will be strongly

i mpacted. Currently a person entering the
work force can expect to have five career
changes, largely due to technologica

changes. Career changes in the fusion
worl d may be six to eight changes in the 45

years of enploynent. The inmpact on
educational institutions, especially for
the "corporate classroont wll be very
| ar ge.

Environmental businesses will be strongly

i mpacted. The reduction in the burning of
fossi | fuels will negatively i npact
conpani es who supply equipment to renove
pol | ut ants. The availability of clean

fusion power will be of inmmense inmportance
in cleaning up the environnent.

Do not pay great heed to those who wll
proclaim that cold fusion cannot occur
wi thout the production of radio-active
cont anmi nants. For the first tine in
nucl ear physics, previously unknown nucl ear
reactions are being found and controll ed

There is a high probability that deuterium

fusion will be able to create energy
wi t hout any radioactive or other harnful
byproduct s. Huggins [7] reports that he

has quit measuring neutrons in his work at
St anf ord.
materials wll

The science of be strongly

af f ect ed. There will be many new
di scoveries that will lead to the
production of and/or inprovement in new

materials. Sone transnutation of elenents
(and isotopes of elenents) are already
bei ng reported. For exanple, tritium (used
in H bonbs) can now be produced at a snall
fraction of the current costs [8].

Heavy water production facilities will be

needed. One gallon out of every 7,000
gallons of ordinary water (hydrogen oxide
or HO

is heavy water (deuterium oxide or DO.
The energy equival ent of a gallon of heavy
wat er is about equal to 300,000 gallons of
fuel oil. The costs of production of one
gall on of heavy water is estimated at |ess
than $1, 000 or |ess than one cent



per gallon of oil (energy equivalent).
This fact is the primary driving el enent
behi nd the enormus world-wi de interest in
solid-state fusion.
Pal | adium or titanium appear to be the
predominant netals that can be used to
support fusion reactions within a netal
lattice. The optimum netal wll probably
be an alloy. Pal | adium is scarce but
titaniumis the ninth nost abundant el enment
in the earth's surface. Be careful wth
netal s speculation in both palladium and
titani um

The greatest sal esperson for solid-state
fusion may be governnents. As soon as it
is definitely understood that a netal
|attice can be used to support clean (no
radi ation) fusion, |aws nay be passed that

strongly support the change from using
fossil fuels to cold fusion.

It should be illegal to burn fossil fuels.
Unborn generations wll need the fossil

fuels as chem cal feedstocks. Previously,
we have had no choices. Wth the advent of
clean fusion energy there will be strong
efforts to curtail the burning of fossil
fuels, particularly of oil. Therefore, the
existing fossil fuels should be retained
for use as chenical feedstocks and the
prices of o0il reserves will be adjusted

accordingly. Financial organizations with
heavy investnents in fossil fuels should
cl osely foll ow t he t echnol ogi cal

devel opnents in solid-state fusion.
| NTERNATI ONAL | MPLI CATI ONS

Her et of ore devel opi ng countries have had to
export billions of dollars of their native
products to inport the oil that fuels the
structure of westernization. Cars, trucks,
factories, airplanes, bulldozers, etc. are
currently fueled by oil. This practice has
caused an outflow of financial resources
from developing countries who have no
fossil fuels and aninflowto oil-exporting
nati ons. The devel opnent of solid-state
fusion energy systens will greatly inpact
this current flow of funds.
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Nati ons who are exporters of palladium
and/or titanium wll have a long-term
advantage in the flow of international

funds. Currently the primary palladium
producing countries are USSR and South
Africa. If palladium renmains as the
primary cold fusion netal, there will be a
strong geol ogical search for additional

pal | adi um resour ces.

However,
is not

the metal (palladiumor titanium
consuned in the process of
solid-state fusion (the fuel is the
deuterium in heavy water). Ther ef or e,
after the initial demand for fusion netals,
the i nports by fusion netal short countries
will reduce to netals need for expansion.
The use of cold fusion systems wll be
greatl|ly encouraged by devel opi hg countries
because of the | esser costs as conpared to
oil inports.

industries is

The entry costs for sone

| ar ge. The fusion power industry entry
costs are relatively small. Theref ore,
there wll be a wuniversal demand for

i nformati on and education, especially for

products witten in native | anguages. The
results will be a strong increase in the
need for | anguage transl ations, especially

for conputer-assisted translation.

The relatively | owcost for fuel (deuterium
energy at the equivalent of one cent per

gallon of fuel oil) wll strongly inpact

the entire technol ogical design and
fabrication of i ndustri al equi pnent .

However, the initial costs of fusion energy
systens will be relatively hi gh.

Therefore, to achieve the advantage of |ow
f uel costs, there wll be required
relatively high initial costs. These
factors will cause sonme distortions in the
timng of design change-over for a variety
of industries.

El ectrical power will be generated by cold
fusion energy systens. Because the cold

fusion system lends itself to small-size
plants there will be a tradeoff between
investments in transmission lines and
smal l er plants placed at points of power
consunption. In addition, there will be a
trade-off in the production of electricity
and its use for heating purposes and the

installation of
For exanpl e,

plants to provide heat.
in many places in the



USSR, all housing heat is centrally
provi ded. The advent of fusion energy
systems is expected to favor this
arrangenent. It is estinmated that the cost
of solid-state fusion electrical power
2wi | | be about one-fourth of the cost of

coal-fired el ectrical power.

| MPACT ON VENTURE CAPI TAL

The demand for venture capital wll be
| arge and has already begun. The maj or
difficulty for the venture capital managers
will be to find consultants who are

sufficiently skilled in the technol ogy of
cold fusion and related technologies to
provide accurate evaluation of candidate
proj ects.

Early placenent of venture capital funds
can be highly rewarding if done with a
conbi nation of project selection and
patience. There will be opportunities for
| arge returns on investnent inthe | ong run
and less opportunities for quick high
returns.

One of the first venture capital projects
is the funding of a group who plan to
produce early fusion cell heaters ranging
from experinental wunits to wunits that
produce up to 2500 watts of continuous
power . Because there will be an early
demand for such fusion systenms, this
proj ect has an excellent chance for strong
returns on investnent.

To properly evaluate venture
i nvestments in fusion energy projects,
following points need to be considered:

capital
t he

1. Is the product
early demand in
t echnol ogy?

expected to have an
the growing fusion

2. Does the project depend on schedul ed
i nventions or it is based on
wel | -under st ood scientific principles?

3. Because it will be very difficult to
assess conpetition, the product shoul d have
a potential demand that far exceeds the
pl anned producti on.
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4. Products should be designed around
exi sting technol ogy so that product sales
are not dependent on hard-to-schedule
devel opnents by ot her conpani es.

5. Sources of supply for components needed
for the product should be carefully
considered in the business plan. For

exanple, if palladium and heavy water are
to be used, are the sources of supply
secur ed by contractual or ot her
arrangenent s?

6. Projects can be developed for later
acqui sition by |arger conpanies. However,
beware of entering a market that s
traditionally controlled by | ar ge
cor por ati ons. For exanple, it would be

wi se to avoid funding the devel opment of a
fusi on aut onobi | e unl ess prior arrangenents
were nmade with an appropriate autonotive
gi ant.

Venture capital conpani es, and ot her
financial institutions are advised to
i mredi ately assign a technically-qualified
person to follow the devel opnent s
solid-state fusion. You wll be soon
called on to evaluate the inpact of fusion
energy systens on your own projects or for

your custoners. A wait-and-see attitude
has little nerit because in the rapid
devel opnents that are being nade, it is a

zero-wi n choice. Proper decisions can only
be made based on rel evant information
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G. CALL FOR PAPERS AND CONFERENCES

CONFERENCE ON COLD FUSION SCHEDULED AT

UNI VERSI TY OF UTAH RESEARCH PARK,
UNI VERSI TY PARK HOTEL, SALT LAKE CITY,
UTAH.

MARCH 29-31, 1989.

We wi |l publishnore information about this

conference as soon as avail abl e.
CALL FOR PAPERS
"Towards a New

Col orado Spri ngs,
Abstracts nust be

1990 Tesla Synposium
Dawn..." to be held at
CO July 26-29, 1989.
submitted by January 31, 1990 to the
International Tesla Society, Inc., 330-A
West Ui ntah, Suite 215, Col orado Springs,
CO 80905- 1095, Phone (719)392-6404.
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COLD FUSION BIBLIOGRAPHY

The Fusion Information Center, I nc.,
publ i sher of EUSION FACTS has agreed with
Dr. Sanmuel P. Faile to publish his FUSI ON

ANNOTATED BI BLI OGRAPHY on conput er mnedi a.

Dr. Fail e began reading and annotating all

avai | abl e articles on cold fusi on
i medi ately after the Mirch 23, 1989
announcenent by Fl ei schman and Pons. Three

vol unes (sized for publication on 5 1/4
i nch di skettes) are now avail abl e.

Each volune is supplied with the | NFOFI ND
search and retrieval program |nformation
retrieval is available by entering any
non-trivial word including authors nanes,
publications, or institutions.

CRDER AND PRICING FOR FUSI ON ANNOCTATED
Bl BLI OGRAPHY

Order directly from EFUSI ON FACTS,
P.O BOX 58639, SALT LAKE CITY,
84158- 0639 or call (801) 583-6232.

UTAH

Each Vol une i s $95 each on 5 1/4" diskettes
for | BIVF per sonal conputers and
conpatibles. Foreign orders add $5.00 for
shi pping and handli ng. Pl ease include
paynment with order.

*IBM is a trademark of |International
Busi ness Machi nes Corp.
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