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LETTERS TO THE EDITOR

Reich’s “Bombshell”

I read with interest, and am responding to, a recent article
(IE No. 37) entitled “A Bombshell in Science,” regarding the
temperature difference experiment by Wilhelm Reich, MD,
as reproduced by Paulo N. Correa and Alexandra N. Correa,
and entitled “The Reproducible Thermal Anomaly of the
Reich-Einstein Experiment Under Limit Conditions.”

First, I heartily applaud the generally positive attitude
regarding this experiment, i.e. affirming its validity and pro-
found significance.

However, I must take issue with several points made by the
authors. It is not, and never was, the “Reich-Einstein
Experiment.” Credit for its discovery and implementation
belongs entirely to Dr. Reich. It is furthermore highly regret-
table and misleading in the extreme to call this “. . . the most
bungled experiment in the history of science.” The experiment
was not bungled; like all new discoveries, it did not spring forth
fully developed, but evolved, and indeed following Einstein’s
objections Reich went to great lengths to respond to the par-
ticulars. What, if anything, was “bungled” was not the experi-
ment but Einstein’s peculiar response, or non-response, i.e. his
remarkable readiness to accept a trivial explanation and ignore
an experiment which was in fact a bombshell. Reich wrote a
long (thirty page) detailed explanation/rebuttal to which
Einstein did not have the decency to bother to reply.

In addition, the authors state that regarding the experi-
ment, “For nearly sixty years. . .not one stringent repetition
was ever performed.” This is categorically untrue. See, for
example, C. Rosenblum (1972), “The Temperature
Difference Protocol,” Journal of Orgonomny, 10:57-80, my own
(under a pseudonym) careful reproduction, using a matched
control; again, C. Baker and P. Burlingame (1988), “To-T,”
Annals of the Institute for Orgonomic Science, 5:74-80, another
reproduction using the same technique.

Scanning the issues of the Journal of Orgonomy, Annals of the
Institute for Orgonomic Science, Orgone Energy Bulletin, Orgonomic
Functionalism, International Journal of Life Energy, as well as a
number of Reich’s own publications, reveals twenty-nine arti-
cles devoted to this experiment, several of which deal in detail
with careful, controlled experimental reproductions.

In addition, I take issue with the authors claim that their
methodology is the definitive way to perform this experiment.
Much better, in my opinion, and the methodology that Reich
himself was moving toward, is the construction of a suitable
control box of the same size and materials as the ORAC, with
both enclosed in a plastic shield to eliminate the effect of con-
vection. Indeed, photographs from Reich’s own literature on
the accumulator shows matched ORAC and controls under
plexiglass shields (see, for example, W. Reich (1951), The Orgone
Energy Accumulator: Its Scientific and Medical Use, Rangeley,
Maine: Orgone Institute Press). With a thermodynamically bal-
anced control (so that its mechanical thermal properties match
the ORAC) and proper shielding from air currents, all ques-
tions of external convection, conduction, and other artifactual
sources of heating are immediately eliminated.

In fact, the balanced control and ORAC set-up has been
used for the past several decades by a number of researchers
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personally known to me, as a way to monitor the pulsation
of the atmospheric orgone energy. To these researchers, and
myself, the “proof” of the measurement of the orgone has
been so well-established by this arrangement that we have
moved on to use of the apparatus for tracking of environ-
mental orgone fluctuations.

Dr. Courtney F. Baker

Ambler, Pennsylvania

The Correas Reply: Much as we regret to say this, Dr. Baker
does not seem to have understood what our article “The
Reproducible Thermal Anomaly of the Reich-Einstein
Experiment Under Limit Conditions” was about. It was
about Einstein’s verification of the thermal anomaly discov-
ered by Reich in Faraday cages, whether or not they were
surrounded by dielectric insulation. Had Einstein confirmed
Reich’s results and had Reich thereby obtained the support-
ive publicity he rightfully expected, we doubt that Dr. Baker
would begrudge the jointly conducted experiment the title
“the Reich-Einstein Experiment,” would he?

Since Reich and Einstein could not agree on the out-
come or continuation of the validation experiment they
had initiated, and since their exchange of letters stalled—
mostly due to Einstein’s failure to follow up on the joint
project (these authors believe that emotional and political
reasons, just as well scientific ones, account for this) but
also, one might legitimately say, due to Reich’s failure to
provide an unequivocal control—this experiment, which
could potentially have been so critical to the theories of
both thinkers, was de facto bungled. And, we could add, a
constellation of political and social forces which has
remained in place to this day has prevented any scientific
airing of the matter on either side.

In this essay, we were not interested in confronting the
entirety of the other issues raised by Reich in his long letter of
rebuttal to Einstein; that is the matter of The Einstein Affair. We
were interested in focusing only upon the Reich-Einstein
experiment—what we think is the crux of that affair—such as
it was conducted and such as it became de facto narrowed
down to the effect of a naked Faraday cage (see the record cited
in extensio in our paper). Specifically, we were interested in: 1)
Experimentally addressing Infeld’s convective current objec-
tion—something which we contended in our essay Reich
never properly did with any of his controls; 2) making the
experiment so stringent that the temperature difference would
reduce to zero if such were possible; and 3) following the
results of this set-up around the clock.

Dr. Baker’s statements of what would be the better way to
proceed indicate he missed entirely the rationale of our paper.
We were not, in any way, attempting to maximize the temper-
ature difference but, instead, to minimize it or eliminate it alto-
gether if one could! That is why it was a stringent replication!

We found that, by employing a simple control which oth-
ers had not come up with before, and conducting the exper-
iment indoors, under stringently controlled conditions—
designed specifically to be as disadvantageous as possible—
the thermal anomaly still remained and was irreducible.



None of the papers Dr. Baker cites did this: none explored
To-T with a simple Faraday cage employed as a suspended
control, in the absence of significant thermal radiation, and
equalizing any and all convection currents over long time
periods, i.e. effectively addressing Infeld’s objection. We did
not, in this paper, set out to study the ORAC per se, but the
irreducibility of the thermal anomaly under the most disad-
vantageous and the simplest conditions. This was never
done, which is a tribute to the slowness of even an orgono-
mist’s understanding of what is at stake. However, if Dr.
Baker or other IE readers would like to improve upon their
understanding of the ORACs, then we recommend a careful
reading of our ABRI monograph AS2-0S5 entitled “The
Thermal Anomaly in ORACs and the Reich-Einstein
Experiment: Implications for Blackbody Theory,” available
from AKRONOS Publishing at www.aetherometry.com.

Lastly, since Dr. Baker claims to be an expert in measuring
orgone energy (rather than just temperature differences),
perhaps he can tell the readers of IE whether “orgone” ener-
gy carries electric charge or not, and just what are the exact
ranges of this energy—in orgs, ergs or joules will do. If he
cannot, then perhaps he might wish to learn about it at the
above website. It is never too late to learn.

Obviously, the work of W. Reich has been the object of
organized suppression by official physics. Sadly, however, in
these authors’ view, it is too often the officiating “orgono-
mists” who further muddle Reich’s work and thereby impede
the continued understanding of nature.

Paulo Correa, M.Sc., Ph.D.
Alexandra Correa, HBA

Up here in Rangeley, we have just concluded the Orgonon
summer conference, this year on the theme “Emotional
Plague.” I had been invited by Mary Higgins to be the open-
ing speaker, assigned the task of offering a general introduc-
tion to what Reich meant by that term.

As 1 was beginning to gather my thoughts together for this
presentation at the end of May, I was privileged to receive your
brilliant and most provocative letter of May 23 with IE No. 37
enclosed. As a result of this synchronicity, it occurred to me to
use Einstein’s casual dismissal of Reich as an example in my
talk of an emotional plague reaction in Einstein. It is possible
that this inclusion by me has, by now, generated several emails
to you from conference participants, so I wanted you to hear
from me what prompted these communications.

After detailing Einstein’s acceptance of Infeld’s “convection
current” rationale for explaining the temperature difference
above the accumulator, and telling them of Einstein’s lack of
response to Reich’s very careful and lengthy response, I men-
tioned several details that concerned me in the /E articles: First:
The Correa’s title, referencing the “Reich-Einstein
Experiment.” This designation would immediately suggest that
Einstein played some original part in Reich’s work.

Second: The Correas referring twice to the ORAC as a “con-
traption.” This may sound like a trivial objection, but words
are important, and that word has pejorative connotation.

At the risk of sounding like the psychiatrist that I am, I've
been thinking about why the Correas would use that word.
Is it possible that they may feel just slightly disdainful of the
simplicity of Reich’s ORAC, with its massive implications,
compared with the relative complexity of their own PAGD

apparatus? (Maybe offering up such an interpretation is out
of order, but my collegial dialogue with you when you spoke
at Temple University made me feel free.)

Third (and much less important than the other two): The
reference to Reich’s invention as a “Faraday cage.” Now I
realize that what the Correas call a “naked ORAC” is, in
effect, a Faraday cage. But we'’re talking here about Reich’s
experiment, and Reich’s experiment tested the thermal dif-
ference in an orgone accumulator. I am not unmindful that
the Correas were stacking their experiment against finding
the thermal anomaly, thus using only the metal box. Much
more could be said here, but for now, in the interests of
brevity, I'll not go on about this point.

None of this diminishes my boundless appreciation for
you, for IE, and all you've done to promote and provide a
forum for the discussion of “free energy.” I just felt it fair to
let you know “from the horse’s mouth” what generated the
emails you might be receiving.

Dr. Patricia Middleton
Rangeley, Maine

Dr. Mallove Replies: The term “Reich-Einstein Experiment,” in
my view, in no way obscures the fact that the Correasknow and
state clearly that the experiment originated with Reich. I think
the term is appropriate because it properly assigns some
responsibility for the experiment’s assessment on Einstein’s
shoulders. Thus, the Correas are giving notice of Einstein’s
involvement and responsibility, something that Reich attackers
and ignorers will not like to hear. That is precisely why I like to
use the phrase myself! Considered in this light, you may have
a different attitude about the terminology.

The use of the word “contraption” was in no way intended
by the Correas as a disparagement. I think it is stretching mat-
ters to consider that it was used pejoratively, but I understand
that since the Reich community has been so under fire for all
these years, any slightly ambiguous phrase could be misinter-
preted. 1 can tell you that the Correas have a deep and pro-
found admiration for all of Reich’s scientific work. There was
no offense intended. Yes, they do take some of the “Reich
movement” to task for this or that, but these objections, in my
opinion, should be minor issues for you compared to the larg-
er message of their experimental and theoretical work.

Finally, I am deeply gratified by your most generous praise
for our work at Infinite Energy.—EFM

& & &

Sonofusion Reactions

In IE No. 36 (p. 18), Ken Rauen and Eugene Mallove report
on their experiment with the sonofusion reactor of Roger
Stringham. They describe the reaction chamber as contain-
ing a copper foil immersed in heavy water in an atmosphere
of argon and exposed to 40 kHz acoustic wave packets. This
reactor is reported to produce excess energy and helium.
Many people will have their own pet theories on what is
producing the excess energy and helium. I have decided to
add mine to the pile.

It is also reported that during the experiment, the copper
foil developed a small hole in it. As I see it, the acoustic
waves cause some of the copper atoms to be broken off the
foil and forced into suspension in the heavy water. Although

Letters continued on page 85
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energy devices, a.k.a. “perpet-
otion machines,” have long
en scorned as myths by the sci-
ic establishment. Any device that
pears to have no visible or readily
identifiable fuel or energy source is
regarded by physics as impossible.
Since cold fusion had no confirmed
nuclear by-products when it was first
announced in 1989, the scientific
establishment prematurely threw it
into the “free energy” bin and dis-
missed it. It has remained in that cate-
gory for the past dozen years, despite
overwhelming evidence for nuclear by-
products associated with cold fusion
excess heat, published by many compe-
tent researchers.

Long before cold fusion, for at least a
century, many inventors had claimed
to have created “over-unity” or free
energy devices, which purportedly
operated on reformulated electromag-
netic principles. We have discussed
many of these in the pages of this mag-
azine. To have any chance of working,
such machines logically could not vio-
late a generic energy conservation prin-
ciple; they would have to extract energy
from some hypothetical invisible
plenum, such as the “aether” or
“ZPE"—zero-point energy.

Some of these claimed devices may
actually have worked or would work as
advertised if convincingly tested.
Whatever the facts of such develop-
ment and testing, it is undeniable that
no such free-energy device has entered
the scientific or commercial arena, even
as a widely available demonstration
motor/generator or proof-of-concept
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Aether Science

unit. Since people are visually and tacti-
ly-responsive (“seeing is believing”),
this absence of accessible evidence for
free energy machines understandably
has made even some open-minded
devotees of new energy highly skeptical
about whether they are possible. This
may be about to change.

In my most recent editorial
(IE, No. 38), which was devoted to
reconsidering Einstein’s work, a very
important project that is continued
in this issue, I mentioned newly
emerging evidence for laboratory-
tested devices that tap into an “ener-
getic aether.” These, of course, are in
flagrant violation of allegedly rock-
solid modern physical theory, includ-
ing Relativity. As our last issue went
to press, the website of Dr. Paulo
Correa and Alexandra Correa
<www.aetherometry.com> had just
appeared; it was not possible to elab-
orate about what I and others had
learned of such devices at the Correa
laboratory.

Now it is possible to be more spe-
cific. Since not all readers will have
instant web access, and because of
the importance of these observa-
tions, I am glad to be able to publish
a report on my witnessing of such
apparent devices,. as well as the
views of Mr. Uri Soudak, former
Chief Technology Officer of Israel
Aircraft Industries. In no sense do
these letters provide the
“seeing/testing is believing” evi-
dence that is required to convince
fellow new energy colleagues. But I
can think of no realistic scenario
involving these careful, hard work-
ing scientists that would make the
Correa work other than a landmark
scientific and technological develop-
ment. Still, as my letter clearly
states, the aether motor technology
will have to be replicated by others,

INFINITE ENERGY

by Eugene F. Mallove, Sc.D.

or distributed as demonstration
devices, for it to be widely accepted.
It may be extremely frustrating to
readers—and to me—that these
motors are not currently widely avail-
able. However, I am satisfied that the
Correas are proceeding along an
acceptable program of scientific dis-
closure and business development,
which has already been initiated by
the scientific experiments elaborated
on their website. Now for the testi-
monial letters:

— Mallove’s Letter to the Correas —
of June 14, 2001

Dear Dr. Correa and Alexandra,

Thank you for asking me to write a
brief review of my observations after
my visits to your laboratory in the
Toronto, Canada area in August 2000
and in March 2001. Initially, the
observations at your laboratory were
covered by a Non-Disclosure
Agreement (NDA), but now that you
have requested this testimonial letter,
you have my permission to post it
and use it as you please. [Editor’s
Note: Posted as of late July 2001 at
<www.aetherometry.com>.] I wish to
convey, with as great precision as I
can in this short space, my observa-
tions and conclusions about your
work with what might well be called
“aether science and technology.”

[ am trying to be as circumspect as I
can about this most remarkable new
direction for science, which you have
evidently advanced considerably. That
takes some doing even for one who is
experienced with the astonishing scien-
tific findings in the low-energy nuclear
reactions (LENR) field, because what I
observed at your laboratory is so very
dissonant with what I had come to
understand about the alleged certainties
of modern physics. Frankly, I was shak-
en and stunned by the observations and



measurements in your laboratory when
I was there. I will never forget those
experiences. These are my views and
only my views, for no one else from
Infinite Energy was with me and can
attest to my observations or has any
basis for questioning or substantiating
them, apart from their trust in my abili-
ties and integrity.

First, let me mention to newcom-
ers that your technical work has
appeared before in our magazine,
Infinite Energy, beginning in 1996 in
connection with your patented
Pulsed Abnormal Glow Discharge
(PAGDT™) electric power generator
technology and experiments (Issue
Nos. 7, 8,9, 17, and 23). That excess
energy technology was validated to
my satisfaction at high power level,
using multiple measuring techniques
during the on-site visits—employing
conventional electric meters, a digi-
tal storage oscilloscope, and a com-
puter data acquisition system. On my
last visit, when your PAGD™ invert-
er technology had improved consid-
erably from my first visit, I observed
an input DC power to the PAGD™
reactor of 50 watts, with an output
motor power (mechanical shaft
power of approximately 500 watts). I
commented to you that this could
easily be made self-sustaining with a
DC generator on the output shaft of
the motor, and you agreed with that
general conclusion. My understand-
ing is that several other respected
Ph.D. scientists have similarly been
present in recent times at your labo-
ratory to witness the PAGD™ exper-
iments and even more remarkable
ones connected with your already
self-sustaining Aether Motor devices,
which I will discuss below.

Issue No. 37 (May/June 2001) of
Infinite Energy contains your most recent
paper with us—one of the most impor-
tant papers Infinite Energy has ever pub-
lished, “The Reproducible Thermal
Anomaly of the Reich-Einstein
Experiment Under Limit Conditions.”
Anyone who wishes to gain an insight
into the quality of your work should
read this. But that article, I must empha-
size, is but the merest “tip of the ice-
berg” of your much wider discoveries
and technical contributions, which you
have reviewed with me on both visits
and in other conversations. As my edi-
torial in Issue No. 37 (“A Bombshell in
Science”) notes, you intended to be pub-

lishing much, much more of your exper-
imental and theoretical work on the
internet. You have kept your promise
and have done so. You have my con-
gratulations and gratitude for this land-
mark publication. This will make possi-
ble widespread validations of your scien-
tific work. I must emphasize to all read-
ers of this letter that reproduction by
others is the only way in which your
experimental and theoretical work will
ultimately be accepted. 1 know that you
seek such reproduction by other careful
investigators, because such remarkable
reports from unfamiliar scientific territo-
ry cannot be accepted at face value by
others as true, even though I am truth-
fully relating them.

I had reviewed some of your writ-
ten material already on my visits with
you and it is spectacular, as those who
will download from your new web
site will discover. As we well know,
there are severe obstructions to pub-
lishing frontier scientific work today
and this is why you have chosen to
publish on the internet for modest
down-loading fees. In recent times we
have serendipitously discovered that
there are actual lists of forbidden top-
ics, which formally and informally
exist at two major scientific publica-
tions, Science and Nature, and we are
all familiar with how excellent work
in the LENR field has been banned
from those publications and ridiculed
in flimsy journalistic accounts. I very
much regret that your experimental
and theoretical work could not have
been reviewed and then published in
the various mainstream scientific
publications, where it should, by
right, be placed. That is a loss for the
world and for those publications, but
such is the nature of the “peer
review” system that has grown to be
such a rigid filter against ideas that
change reigning scientific paradigms.
Nonetheless, I do expect that the pub-
lication of your series of extensive
articles on the internet will have a
revolutionary effect, particularly once
your experimental work begins to be
validated by others. I think that this
will be extremely beneficial to the
entire so-called new energy field,
which is much in need of compre-
hensive theories with evident predic-
tive wvalue, as your work surely
appears to have— based on the many
experiments that you showed me, not
all of which are related here.
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The subject now concerns experi-
ments and conclusions that go far
beyond your previously published and
patented PAGD™ work. The bottom
line of all your work is the complete
validation, it seems to me, of the exis-
tence of an energetic aether (or ether, as
some may prefer), which you have
learned to tap technologically in vari-
ous ways to make self-sustaining
motors. There is simply no other way
of explaining what I observed. Others
may try to invoke theories of “ZPE”
(which apparently does not enter the
picture in either an experimental or
theoretical sense at all) or will claim
that you may be engaging in fraud.
That will be their problem, not yours. I
firmly believe that you have honestly
confronted nature and have no interest
in engaging in flimflam—especially
since there are far simpler ways to gain
financial advantage than by perform-
ing elaborate experiments (which,
when published, can be falsified or crit-
icized by others) and interlinked theo-
ries. If anything, you have held back
this information about your technolo-
gy longer than I would have preferred.

Your findings and accomplishments,
above all, open up a new energy source,
but it is also obviously profound, new
physics. This has come about because of
your vigorous pursuit of the truth about
the work begun by Dr. Wilhelm Reich in
the 1930s and pursued by him and col-
leagues into the 1950s. I regret to say
that prior to your informing me of your
intellectual investigation along the gen-
eral lines of what Reich had begun, I had
little knowledge of the work of Reich,
and had actually absorbed the insidious
and nasty media-generated opinion that
it was perhaps some kind of “New Age”
smoke and mirrors. How wrong I was!

Let me say that my editorial in
Infinite Energy No. 37 should give
readers the gist of how important I
think your paper in that issue is for
physics and how historically impor-
tant was the episode that involved
Albert Einstein, Wilhelm Reich, and
Einstein’s assistant Leopold Infeld in
the 1940s. As you know, if it is
referred to at all in general biogra-
phies of Einstein, the Reich interac-
tion and experiment is dismissed as of
no consequence. And, as my editorial
points out, Dr. Reich was marginal-
ized and mocked by Time magazine in
1999 on the same page with Drs.
Fleischmann and Pons. Apart from
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he discovery and proof of an
mnipresent, biophysically active
getic aether. . . is comparable to
"agnitude of the Copernican
eaval, and opposition to it will
e, as expected, no less intense.

the misgivings many might have due
to circulating misinformation about
Reich and his former focus on matters
of sexuality and politics, I wish to
inform them that I am absolutely cer-
tain that the thermal anomaly of the
Reich-Einstein experiment is real and
has no trivial explanation. I have
observed it myself independently
under careful conditions here at our
New Energy Research Laboratory
(NERL) and will be publishing my
results at a future time. (Others
should know that the thermal anom-
aly is very easy to observe with cali-
brated mercury thermometers of the
proper range and resolution—0.05°C
highly recommended—but there are
some pitfalls too, so they should read
your paper carefully and the much
greater body of experimental infor-
mation that is on the new web site.
This puts the thermal anomaly in a
broader physics context.) I am also
now quite certain that the other
physics anomalies observed and pub-
lished by Reich are real—the electro-
scopic observations as well as the
observations of effects on energy-sat-
urated vacuum tubes, a serendipitous
discovery of his with Geiger-Muller
tubes. I have not personally measured
these latter, but I note that you have
done so extensively. It evidently is
the basis upon which your Aether
Motors work, otherwise | cannot
imagine how you could have pursued
those motors to the point that you
have reached. You have most certain-
ly gone beyond what Dr. Reich
claimed to have achieved in these
motor effects stemming from energy
accumulation in ORACs (orgone
accumulators).

On August 27, 2000 at your labora-
tory, we completed lengthy discus-
sions and activities which included:
an overview tour of your most
impressive labs, a review of signifi-
cant introductory aetherometric
papers for your then forthcoming
web publications, exercising of the
PAGD apparatus, demonstration of
various heuristic electronic experi-
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ments connected with externally
powered electromagnetic coils, and
demonstration of an apparently clear,
significant (70% reduction level) anti-
gravity effect on an approximately 45
milligram piece of gold foil. I was then
given the first demonstration of your
first stage Aether Motor. You asserted
that it had no battery or other active
energy producing elements within its
small, approximately 0.2 cubic foot,
electronics box, which was then closed.
Its only evident power source were two
adjacent, approximately one-cubic foot
each, metal Faraday cages, each covered
by removable ORAC-type covers of
about two-inch thickness (with no bot-
toms). [ opened the doors to the Faraday
Cages to see that they were empty of
power sources. I have no doubt that you
would allow me to open the delicate
motor electronics box to examine it fully
if I were to visit your laboratory today.
However, I do not represent to anyone
that I have examined its innards. (Your
honesty in this matter is accepted by me,
pending proof otherwise. Additionally, I
have discussed the contents of the elec-
tronics box with another Ph.D scientist,
who recently visited your lab, and who
saw, upon the electronics box being
opened for his inspection, only electron-
ic circuitry, no batteries.)

The ORAC covers were removed to
show me that nothing was electrically
connected to the metal boxes. No mat-
ter, because each of these ORACs were
connected to the Aether Motor by only a
single insulated copper wire, with a
metal contact. There was no evident
ground wire or metal object of any kind
to complete the circuit to the ORACs! Yet
the motor started upon being connected
to the ORAGs. Its short output shaft
could be mechanically stopped by my
hand and it had the tug of a motor I
would estimate to be in the several watt
range. It would restart instantly upon
being released. On that year 2000 visit,
the motor moved from 50 RPM to the
several hundred RPM range, varying
with time and conditions, but on my
second visit, you had arranged a second
Aether Motor set up that operated in the
several thousand RPM range, as shown
by a tachometer. The tug of its shaft
seemed to put it in the few tens of watts
range in mechanical output. I would
have wished to stay longer to make
exacting mechanical measurements of
the output power, but the overwhelming
experience of observing interaction with
the motor was quite enough for that
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visit! I hope to return to your facility to
make such detailed measurements with
you. [ was most astonished and fascinat-
ed to observe effects with your Aether
Motor that seem incontrovertibly con-
nected with the biophysical energy
processes characterized by Reich.
Holding my hand to one of the wire
leads to the Aether Motor would make it
increase its speed! Holding another per-
son’s hand, with mine still attached to
the wire lead, would make the motor
run even faster! These are the most
astonishing observations [ have ever
made. [ was standing on a concrete floor
with rubber-sole shoes. I can think of no
other explanation (barring fraud, which
[ rule out) other than some sort of “bio-
logical transduction” of energy into the
motor. Moreover, the motor circuit
included an external transparent glass
evacuated discharge tube with two alu-
minum plates. While an Aether Motor
was operating, bright discharge sparks
were occurring in the glass chamber
between the plates. It is a completely
alien concept to accepted physics, but
apparently true, that ordinary mass-
bound charges, electrons, were appar-
ently being brought into existence from
the plenum of the energetic aether.

On each of the visits, the motors
appeared to run indefinitely, and you
asserted that you had run them for peri-
ods of up to eight hours, but that there
was no fundamental limit to their being
powered indefinitely by the new energy
source — the energetic aether. There was
no apparent diminution of motive
power while [ was in the room for a peri-
od of approximately one hour.

We continued each visit with further
discussions of the performance charac-
teristics of the new Aether Motor tech-
nology and its possible extension into
demonstration devices, which I hope
will eventually be forthcoming. (I am
happy that you have now completed the
patent application process for these
Aether Motors.) We also discussed other
validation approaches to further your
efforts and proposals. | must say that of
all the laboratories [ have visited in my
entire life in science and engineering,
yours has been by far the most impres-
sive and worthy of significant fund-
ing. I am deeply appreciative that you
gave me the opportunity to learn
about your experiments and theories
at a level that few if any outsiders pre-
viously have had. You have done
absolutely brilliant work that deserves
the most rigorous verification and
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ultimate acceptance by the scientif-
ic/technological community. Whether
your aetherometric theories of motor
operation are accepted is another
question, but I have little doubt that
the motor technology itself will be
validated in due course one way or
the other, providing you are forth-
coming with details of construction.

[Editor’s Note: The Correas’ website
designates under “Experimental
Aetherometry, Volume 3,” seven
extensive technical modules that will
relate the rediscovery of the Orgone
motor. Since these modules are
expected to be like the eight high-
information content modules on
aetherometry already released, it will
be possible for other parties to build
aether motors to confirm (or reject)
the Correa claims. I understand that
these aether motor modules have
already been prepared, but they have
not yet been released due to patent
application considerations.|

Let me end this testimonial with an
assessment of the greater significance
of the discovery and proof of an
omnipresent, biophysically active
energetic aether is comparable to the
magnitude of the Copernican
upheaval, and opposition to it will be,
as expected, no less intense. Let me
state the implications and conclu-
sions into ones of which I am person-
ally very certain:

e There is an energetic aether that can
be tapped to create electrical power
and heat.

¢ The energetic aether has definite bio-
physical properties with possibly a
strong bearing on living systems.

* The Second Law of Thermodynamics
has limited validity, and it is clear from
the historical record how such a disas-
trous restriction was postulated. The
thermal anomaly of Reich is the final
nail in the Second Law’s coffin. The

Second Law is not absolute and must
be revised or extended.

e There is space and time but no space-
time. That is, Einstein’s theories of rel-
ativity are fundamentally wrong
(despite their efficacy in rote formulaic
application in certain areas) and must
be replaced by one or more developed
or developing theories.

* Most important for technology as
well as science: Mass free charges appar-
ently exist as part of the energetic
aether and are the basis for many of the
critical observations made by Reich
and others since the 1940s, including
the motor-force observations that
Reich made and published and his
apocryphal but undoubtedly real (and
witnessed) self-running electric motor.
You have gone beyond his work to
make robust systems.

* Gravity can be controlled by electro-
magnetic means.

e The mechanistic description of the
world as “nothing but” atoms and
subatomic particles flitting about in a
formless vacuum, through which only
electromagnetic radiation flows, is
completely wrong. The complex
aether is the most fundamental
plenum of existence.

It has been a long time since March
23, 1989 when I became involved with
the cold fusion controversy, and later
began to reassess what other anom-
alous claims in science—particularly
those associated with energy—might
be real. We have seen many, many
strange things, about many of which to
this day we cannot be certain. Other
claims that were initially surprising—
such as heavy element transmuta-
tion—have now gained acceptance, at
least within the cold fusion/LENR
ranks. It seems that matter can disinte-
grate and change in drastic ways with
minimal external perturbation. It is
possible, but barely so in my view, that
cold fusion and LENR will turn out to
have nothing to do with an energetic
aether and may be completely explain-
able by “conventional” physics. That
may be true within certain limited
regimes, but not I think, in larger
scope. In my view, the heavy element
transmutation aspects are particularly
amenable to explanation under the
influence of mass-free charges in an ener-
getic aether. We shall see.

What you have shown quite clearly is
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a class of new discoveries, processes, and
theories, which recapitulate discoveries
that were marginalized earlier in the
twentieth century. The matter of the
“Reich-Einstein Affair” is particularly
appalling, but those familiar with the
dynamics of the “cold fusion” contro-
versy will not be surprised. These emerg-
ing discoveries now underway will lead,
I believe, on a straight path to the devel-
opment of free energy devices and
propulsion systems of unlimited capaci-
ty. I believe that a common historical
pattern will be repeated: many simulta-
neous discoveries of effects connected
with  this energy will occur.
Technological devices are the only way
in which the scientific establishment
will be forced to change its very bad
ways and gross misconceptions about
physics, chemistry, and biology. The fos-
sil fuel age will begin to come to a grind-
ing halt and the age of free energy and
unlimited powers for humanity will
begin. If we are lucky, the world of sci-
ence, as we have known it, will soon
begin to undergo a radical, wrenching
change. It will not be easy, but it is now
inevitable. —(End of Letter)

— Uri Soudak’s Letter to the Correas —
of June 22, 2001
(Reprinted with the pennission of
Uri Soudak and the Correas.)

The launching of this website is a cele-
bration for me. 1 have known the
Correas for many years now and am well
acquainted with their work. My first
encounter with them was while 1 was
deputy for Israel Aircraft Industries’
Executive Vice President and CTO. We
were at that time searching for new tech-
nologies and were in the process of con-
verting a heavily military industry into a
more commercial one. The field of
Energy seemed to us a good investment
and one of the world’s imminent needs.
I received a detailed proposal from the
Correas, presenting their mature inven-
tion of the PAGD/XS-NRG device, which
was detailed both in patents and in their
literature. Having been exposed to hun-
dreds of inventions and proposals as a
part of my daily work, I was surprised at
the depth and detail of a device that,
according to current physical science,
could not possibly be working!

Several months later, my superior
retired and 1 became the Chief
Technology Officer of IAI at their head-
quarters in  Ben-Gurion Airport.
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However, IAI was then entering a diffi-
cult financial situation and further
investigation into the Correa invention
was postponed but not abandoned. As
soon as I could, I requested a demon-
stration and traveled to Toronto to
attend it, which turned out to be an
exhilarating experience. [ told the
Correas at that time that I would pro-
pose their project for investment by IAL

Two factors were against us however:
first, the high risk that was involved in a
phenomenon that was not yet backed
by a solid theory, and secondly, the fact
that IAI was not completely out of its
own financial problems—its priorities
were set elsewhere. Nevertheless, I
thought that a small investment could
be made to greatly reduce the risk by a
thorough checking of the device at IAI
premises. In 1997 however, I decided to
leave IAI for several reasons, one of them
being the CEO’s decision to abandon
this route.

Moving to new Executive jobs in
North America, [ have kept my contact
with the Correas, both because I
admired their continuous and amazing
work, and because of my growing
admiration for their talent and wis-
dom. I see myself as very fortunate
indeed in having been able to closely
follow the revelations of the new
Theory of Synchronicity and the
stream of unbelievable experiments
and devices that followed. I was part of
their joy when the universe unfolded
in a pure and simple way to them
which permitted the solving of many
of the inconsistencies and paradoxes in
existing physics. Finally I could under-
stand mass and massless energy in all
its forms. A year ago I witnessed exper-
iments to tap into the unlimited ener-
gy surrounding us and into a simple
formation of gravity fields. No one on
earth has achieved this before!

This is why the launching of this
web site is a celebration. It is opening a
new era for mankind. An era without
energy limits, an era without any
transportation limits, an era devoid of
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need for destruction because there is
no limit to prosperity. Paulo and
Alexandra Correa, thank you!

—(End of Letter)

— Where to Go From Here —

The scientific experiments leading to the
aether motors and the build-up of a the-
oretical framework under the rubric
“aetherometry” are now beginning to be
detailed on the Correa web site.
Whether outside parties will be suffi-
ciently motivated to begin verification
efforts remains to be seen. There is a par-
adox: Early release of detailed descrip-
tions of the aether motor technology
could have a suppressing effect on sys-
tematic efforts to confirm the scientific
measurements of aether properties by
means of electroscopes and thermome-
ters. But widespread convincing proof of
aether motor function could as well spur
retrospective examination of those fun-
damental measurements. The Correas
have not chosen the latter course, and
that is their prerogative. For now, they
are exploring with select people other
ways to further their research and its
commercial potential.

Open-minded scientists concerned
with new physics should temporarily put
their theoretical prejudices aside and
examine the large body of disclosed
aetherometric evidence. The Correas first
discuss what they term the “gravitokine-
toregenerative phenomenon,” a property
that turns on its head the conventional
“static electricity” assumptions about
what keeps the delicate gold leaves of a
conventional electroscope in deflection.
Their concise abstract:

“Basic experiments demonstrate that,
for any set deflection angle of the elec-
troscope leaf from the vertical under
atmospheric conditions, the work per-
formed against gravity by a ‘charge gas’
trapped in a conductor is neither pre-
dictable from current electrostatic or
gravitational theory, nor equivalent to
the electric energy calculated or meas-
ured oscilloscopically as being required
to charge the said electroscope to the set
and calibrated deflection. Furthermore,
the results suggest that, quite independ-
ently from the mechanism of charge
cancellation by recombination with ions
of opposite polarity, electroscopic leak-
age rates depend upon the rate of regen-
eration of the kinetic energy of the
trapped charges performing both electric
and antigravitational work, as sourced
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A simple, commercially available leaf elec-
troscope.

upon hidden wvariable(s) in the local
medium. We found therefore that, in
order for the electric work of repulsion
performed by charge against charge to be
conserved, the work performed by
charge against local gravity must be con-
stantly supplied by regeneration of the
kinetic energy of the trapped charges
from the surrounding medium.”

Ergo, every leaf-electroscope since
time-immemorial has been a “perpetu-
al motion machine” in disguise, pow-
ered by some aetheric environmental
factor! They then proceed to examine
long-time records of spontaneous elec-
troscope discharge rates to find corre-
lations with environmental factors. In
these they attempt to find local and
non-local hidden variables, both elec-
tric and nonelectric, which affect dis-
charge rates. In one of many provoca-
tive conclusions, they propose that a
hidden variable of solar origin tends
toward the arrest (stopping) of dis-
charge in atmospheric electroscopes.
They summarize, “Only this nonlocal
variable therefore could account for
the power of the local medium to
regenerate the kinetic energy which
charge spends in performing work
against gravity when trapped in a con-
ductor subject, in turn, to electrostatic
repulsion. Essentially, the kinetoregen-
erative power of the local medium is in
turn replenished by this component of
solar radiation.”

Of course their objective from then on
is to identify the theoretical mechanisms
of aether function that can do this. By
their fourth web-posted monograph,
“Electroscopic Demonstration of Reverse
Potentials of Energy Flow Able to Draw
Kinetic and Electric Charges,” they are
able to show by involved but conceptu-
ally simple demonstration how utterly



wrong our understanding of simple elec-
troscopes has been, if their assessment is
correct. Their short abstract says it all:

“Methodological objections are raised
to the conventional understanding of
the charged states of the electroscope,
and a new classification of charging
methods is proposed. The existing hia-
tuses in conventional electrostatic theo-
ry of the electroscope stem from com-
plete ignorance of the electroscopic
action of observable reverse potentials,
first proposed by Dr. Wilhelm Reich over
sixty years ago, which establish cen-
tripetal radiative fields capable of draw-
ing both nonelectric kinetic energy and
the electric energy of charge trapped in
conductors. From an experimental
examination alone of the electroscopic
interactions of the human body, the
authors conclude, as Reich did, that
there is an energy specific to living sys-
tems and to the ground, which is nei-
ther electric nor electromagnetic.”

This revelation of an entirely new
world of physical phenomena, by
means of extremely simple experi-
ments, is reminiscent of Oersted’s 1820
experiment in which the deflection of
a suspended compass needle near a
current-carrying wire revealed the
presence of an unsuspected surround-
ing magnetic field.

Today’s physics establishment imag-
ines that only giant particle accelerators,
“gravity wave” detectors, and gargantu-
an neutrino capture tanks can move the
frontiers of physics outward. It would
never take the time to visit a high school
physics lab, obtain a suitable electro-
scope, and attempt to verify (or reject)
the Correas’ claims. Do not forget that
these same establishment folks in 1989
thought that they could debunk cold
fusion by quick theoretical studies and
rushed, poorly performed experiments.
These physicists live in a dreamworld of
the arrogance of power.

In their fifth monograph the
Correas address the many possible
objections to unconventional expla-
nations of the thermal anomalies
associated with orgone accumulators
(Oracs). In addition to the indoor
Reich-Einstein thermal anomaly
experiment, which they presented in
digest form in Issue No. 37, the
Correas present much more extensive
data from outdoor experiments. They
claim to show that the thermal
anomalies cannot be accounted for
by the blackbody spectrum of radia-

tion from either the Sun or from the
Oracs themselves.

By monograph six, the Correas are
able to spell out what they believe to be
the outlines of the governing physics in
both the thermal and electroscopic
experiments. Their abstract, in part:

“. . .we present evidence for the fact
that the energy concentrated inside
ORACs and responsible for the anom-
alous deceleration and arrest of electro-
scopes placed within them, irrespective
of charge polarity, is neither thermal nor
electric. The proposed methodology
allows us for the first time to determine
the comprehensive values of the energy
and power of ORAC devices (in Reich’s
idiom, to measure the actual orgone
energy values, and their variation, with-
in these devices), and as well to establish
that the electroscopic kinetoregenerative
phenomenon is not a thermal one. We
close the presentation by suggesting that
the Aether energy effect responsible for
the thermal and electroscopic anomalies
observed within the ORAC is neither
electric, nor electromagnetic, nor gravi-
tational per se, but antigravitational. In
full agreement with our Aetherometric
Theory of Synchronicity (AToS), we con-
clude that, by a heretofore unknown
process, charges trapped in a conductor
undergoing electrostatic repulsion-—or,
for that matter, in a dielectric undergo-
ing electrostatic repulsion, as can be eas-
ily observed with electroscopic leaves
made of dielectric materials—and sub-
ject to a local gravitational potential, are
able to tap local Aether energy and to
convert some of its nonelectric and non-
electromagnetic energy into their kinet-
ic energy. This kinetic energy is associat-
ed with charge but distinct from it, and
charge spends it precisely to counteract
the continuous action of the local gravi-
tational energy. This counteraction is
maximal at electroscopic discharge
arrest. The kinetoregenerative phenome-
non demonstrates therefore that there
exists another form of energy which is
neither electric, nor electromagnetic,
nor gravitational. Yet, this energy
appears to be responsible for an array of
electric, thermal and gravitational
anomalies.”

So there you have it, if the Correas are
correct, a radically new conception of
energy that pervades our terrestrial and
cosmic environment—biophysically
active and able to be observed by the
most basic of physical measurements.
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This is obviously a tall order to try to
accept after a lifetime of thinking about
physics in very different terms. (It is not
easy for me though 1 have personally
observed motors and energy collectors
that apparently embody these princi-
ples!) In essence, the Correas are sug-
gesting that most of the physical uni-
verse has been in hiding and that it can
be revealed through their aether meas-
urement methodologies. Though this
may seem very “Copernican” in its pre-
tensions, this is not all that much more
than mainstream physicists claim when
they speak of cosmic “dark matter,”
“dark energy,” “quintessence,” or the
like comprising the vast bulk of the uni-
verse. The main difference is that the
Correas provide concrete, falsifiable,
table-top experiments to bolster their
claims. In the tradition of Einstein’s
famous “gedanken” experiments that so
set back physics, Theory-of-Everything
speculators today in mainstream
physics pose ever more esoteric mathe-
matical sand castles (e.g. string theory),
almost none of which can be checked
with experiments.

It will fall to engineers and scientists
of good will to examine this most pro-
found proposal for a new scientific
order, to explore it to its core, and to
change the world with it if they find that
it works. To quote the Correas from their
web-posted essay, “Usages of Science:
Use and Abuse of Physics”: “. . .we tend
to think about science as merely intel-
lectual capacity to comprehend the
world. But comprehension itself is
worthless—for actual understanding
only comes from transforming the
world, from acting upon what is com-
prehended, from experimenting, from
altering our perception.”

At Infinite Energy and New Energy
Research Laboratory we will do our best
to explore and illuminate for our readers
and colleagues this most challenging
and promising field, the rebirth of
aether science and technology. As I said
in ending my cold fusion history in Fire
from Ice (1991): “. . .heed the eternal
challenge of science not to follow where
the worn path may lead, but [to] go
instead where there is no path, and
leave a trail.” amm

In essence, the Correas are suggestin,
that most of the physical universe
been in hiding and that it
revealed through their aether
urement methodologies.
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Abstract
Einstein’s definition of the synchronization of a pair of rela-
tively stationary clocks is fundamental to his special theory of
relativity. The definition involves three clock readings, two on
one clock and one on the other, when the clocks are illuminat-
ed by flashes of light. Although observers in all states of motion
would see the same set of three readings and should therefore
reach the same conclusion about the synchronization, Einstein
argued that clocks that were synchronized for an observer sta-
tionary relative to the pair of clocks would not appear synchro-
nized to observers moving relative to the clocks. This paper shows
that Einstein’s argument is seriously flawed because it relies on
the readings of a pair of moving clocks that are constrained to
work at an abnormal rate. If synchronization is independent of
the observer and the reference frame, as this paper claims, there is
a serious problem with the special theory.

In his original paper on special relativity, Einstein!
defined a procedure by which it can be determined whether
two relatively stationary clocks are synchronized with one
another. He considered two clocks A and B, at rest relative to
one another, and considered a flash of light emitted from A
and reflected back from B to A. If the reading on B at the
moment of reflection is half-way between the readings of A
at emission and return of the flash, the clocks are synchro-
nized, according to Einstein’s definition. The definition says,
in other words, that the time taken for the light to travel
from A to B, as measured by the synchronized clocks, is the
same as the time taken for the light to return from B to A.

An important problem to be considered is whether an
observer who is moving relative to the pair of clocks would
agree with an observer who is stationary relative to the clocks,
on the question of whether the clocks are synchronized. The
definition itself does not mention any observer; it simply
describes objective readings of the clocks when certain events

i synchronized for a stationary observer
~are not synchronized for a relatively-
I'moving observer, is incompatible with the

 Strict interpretation of his definition of

em for the special theory.
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occur. We can imagine, for example, that the test is done in
darkness, so that the only clock readings that are visible are
those of clock A at emission of the flash, clock B at reflection
of the flash, and clock A again at the return of the flash. Any
observer, whatever his or her state of motion, would see the
same set of three readings and, using the definition, would
know whether the clocks were synchronized. This conclusion
is, however, not the one that is generally accepted: it is wide-
ly believed that clocks that are synchronized for one observer
are not synchronized for a relatively-moving observer. It is the
purpose of this paper to explore this problem.

In his book Science at the Crossroads,2 Herbert Dingle argued
that synchronization does not depend on the observer; the
following is an excerpt from his argument (pp. 152-153):

The clocks are synchronised if the reading of the distant
clock when it receives the signal is half-way between the
readings of the standard clock at emission and return of
the signal. It is, however, extremely common to read
that, according to special relativity, clocks which are
synchronised for one observer are not synchronised for
a relatively moving observer. . .But it should surely be
obvious that the readings of the clocks when they
encounter the signal cannot depend in the least on who
happens to observe them; their photographs could be
examined afterwards by anyone at all, and it is the rela-
tion between those readings alone that determines
whether the clocks are synchronised or not.

Dingle’s criticism of synchronization was an important
part of his argument in support of the claim that he made in
his book, that Einstein’s special theory of relativity contains
a contradiction. In spite of the importance of his criticism of
synchronization, critics have almost unanimously ignored it,
and, in typical fashion, those who have referred to it are
inconsistent with one another. To the best of my knowledge,
the only reviewer of Dingle’s book who mentioned the prob-
lem of synchronization was Stadlen,3 and he agreed with
Dingle that synchronization does not depend on the observ-
er. After a brief paraphrase of the definition of synchroniza-
tion, Stadlen went on to write: “Since the reading of a clock
when it emits or receives a flash of light is a public event, all



observers will agree that the clocks are synchronized.” This is
inconsistent with an article by Hall,# who refers to Dingle by
writing: “His troubles all stem from his insistence on the pos-
tulate that ‘if two clocks are synchronized, then they are syn-
chronized absolutely and for all observers."”

When Hall’s article appeared, I wrote a letter to the editor of
the journal in which it was published, inviting Hall to review
Dingle's argument and to identify the precise nature and loca-
tion of what he claimed to be Dingle’s error. The Associate
Editor, after consulting Hall, decided not to publish my letter.
One of the reasons Hall gave for not wishing to review Dingle’s
argument was that the issue had already been “beaten to
death.” This seems a strange reason for him to give, since he
was the one who had resuscitated it. In fact, there has been
very little discussion of the subject of synchronization as such.
In order to stimulate further discussion of the subject, I took
the opportunity to raise the matter recently in the course of a
published debate.5 The following discussion is based on the
argument that I presented in that paper.

In his original paper, Einstein! presented an argument
that purports to show that a pair of clocks that are syn-
chronized for an observer stationary relative to the clocks
are not synchronized for a relatively-moving observer. The
argument seems to be a very strange one, and I would like
to discuss it in some detail.

Einstein assumes that there is a string of synchronized
clocks along the x axis of a reference frame that we may
consider to be stationary, and assumes a pair of clocks A and
B attached to the ends of a rigid rod that is aligned with the
same axis and that is moving along the string of stationary
synchronized clocks; each clock of the pair has an observer
moving with it, and the purpose of the exercise is to find
whether those observers would find that the stationary
clocks were synchronized. These clocks A and B (not to be
confused with the stationary clocks A and B that appear in
the original definition) have the crucially important prop-
erty that, in Einstein’s words, they “synchronize with the
clocks of the stationary system, that is to say that their indi-
cations correspond at any instant to the ‘time of the sta-
tionary system’ at the places where they happen to be.”

The experiment consists in sending a ray of light from
A to B, reflecting the ray from B back to A, and receiving
the ray back at A. In order to examine the significance of
the experiment, suppose that there are three stationary
clocks O, P, and Q, which are along the x axis of the sta-
tionary reference frame in that order from left to right and
have the following locations:

1. Clock A is at O (which we may consider to be at
the origin of the stationary reference frame) when
the ray of light is emitted from their joint location.

2. Clock B is at Q when the ray of light is reflected
back from their joint location.

3. Clock A is at P when the reflected ray is received
at their joint location.

It is obvious that the time taken for the ray to travel from O
to Q is greater than the time taken for the reflected ray to trav-
el from Q back to P. Now we consider the property mentioned
above, that the moving clocks A and B “synchronize with the
clocks of the stationary system,” which obviously means that
the reading on B (which is the same as that of Q) at the
moment of reception is not midway between the readings of A
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at emission and reception (which are the readings of O and P
respectively at the instants of emission and reception).

It was from that fact, that the reading of B is not half-way
between the two readings of A, that Einstein concluded that,
“Observers moving with the moving rod would thus find that
the two clocks were not synchronous, while observers in the
stationary system would declare the clocks to be synchronous.”

I suggest that Einstein’s conclusion was incorrect, since it
had nothing to do with his definition of synchronization. If
the observers at the ends of the moving rod want to find out
whether the stationary clocks are synchronized, they should
wait until the ray gets back to clock O in order to ascertain
whether O and Q are synchronized, for example. There are
three stationary clocks involved, and it is not possible to find
from only three readings whether three separated clocks are
synchronized. In any case, it should not be necessary to have
three stationary clocks in order to find out whether the mov-
ing observers see them as synchronized or not: if there was
only one pair of relatively stationary clocks in the universe,
it should be possible for an observer in any state of motion
to find out by direct observation whether they are synchro-
nized or not. The observer need not possess a clock, since
the criterion of synchronization depends only on the read-
ings of the pair of clocks whose synchronization is in ques-
tion, not on the readings of any other clocks.

Part of the problem is that the clocks A and B, at the ends
of the moving rod, are very strange clocks, for they do not
work as good clocks should. A very important result of the
special theory of relativity is that, if the moving clock A were
synchronized with O as it passed O, it would not also be syn-
chronized with P as it passed P; it would lag behind P. In a sim-
ilar way, the moving clock B would not remain synchronized
with the adjacent stationary clock as it moved along the
string. If the clocks are constrained to remain in synchronism
with the adjacent moving clocks as they pass along, they are
not acting as independent clocks but are simply reflecting the
readings of the adjacent stationary clocks.

How did Einstein plan to keep the moving clocks A and
B synchronized with the clocks of the stationary system
as they moved along? He did not tell us. The following are
some suggestions as to how that strange result might be
accomplished:

1. The clocks could be adjusted in such a way that, when
stationary, they run fast by just the right amount, so that
when moving at the appropriate speed they would run at
the same rate as the stationary clocks. If synchronized
with an adjacent stationary clock at the moment of pass-
ing, such a clock would continue to synchronize with
adjacent stationary clocks as it passed along the string.

2. Each clock could be controlled, by its own observer or
by some other agent, in such a way as to over-ride the
works of the clock and force its reading to correspond to
the reading of the adjacent stationary clock at all times. In
this case the works of the clock could be removed; it would
be just as if a child turned the hands of a toy clock to
match the reading of a real clock.

3. Since the readings of the moving clocks simply reflect
the readings of the adjacent stationary clocks, the observ-
er at each end of the moving rod could carry a mirror
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A Modified

LORENTZ ETHER THEORY

— Abstract —

The author has developed a “Modified Lorentz Ether
Theory” (MLET), which is sometimes referred to as an
“Ether Gauge Theory” (EGT). A brief logical development of
MLET is presented, with each step in the development con-
strained by experiment. MLET provides a logical and easily
understood alternative to both the “Special Relativity Theory”
(SRT) and the “General Relativity Theory” (GRT). The new
theory is particularly significant for its description of a simple
mechanism for the gravitational force. Experiments either in
progress or newly suggested are also described, which should
either support or refute the new theory.

— Introduction —

[t appears ridiculous to many to talk about an ether as a light
bearing medium. After all, an ether was ruled out almost 100
years ago by Albert Einstein. But even among those of us
who question the relativity theories of Einstein, there are
many who still scoff at the idea of an ether. This is true even
though modern physics has ascribed a multitude of proper-
ties to space or to the “vacuum,” which indicate it is far from
simply the “absence of matter.” Indeed, so many properties
had been ascribed to the vacuum that by 1951 Whittaker!
was already saying: “It seems absurd to retain the name
‘vacuum’ for an entity so rich in physical properties, and the
historical word ‘aether’ may fitly be retained.”

The strongest argument against an ether has always been
the argument by Einstein that all inertial frames are equiv-
alent. It is a strange ether indeed for which such a property
could be true. However, Einstein’s argument for equivalence
was a positivistic argument. Specifically, he argued that
there was no measurement which could distinguish one
inertial frame from another. Then he made the common
mistake of positivism and argued that absence of proof was
proof of absence, i.e. that, since no measurement can be
used to distinguish two inertial frames, there are no differ-
ences. It is argued in this paper that there is, in fact, an
absolute inertial frame which is distinguished from other
inertial frames by certain clear-cut properties. However, it is
not argued that these distinguishing features can be direct-
ly measured—rather they are logical deductions resting on
very good evidence. Since we reject Einstein’s Special
Relativity Theory (SRT) and the associated equivalence of all
inertial frames, there is no reason not to return to the con-
cept of a luminiferous medium, i.e. to an ether.

There are other basic reasons to return to an ether. The elim-
ination of a physical medium for electromagnetic oscillations
is part and parcel of the unwarranted transformation of physics
during the twentieth century away from physical models to
mathematical equations. In fact, Pauli2 says the ether had to be
14
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given up “. . .not only because it turned out to be unobserv-
able, but because it became superfluous as an element of math-
ematical formalism.” But it has always been rather meaningless
to talk of light as a transverse wave without having something
to do the waving. Or as Tyndall3 has so eloquently stated: “Ask
your imagination if it will accept a vibrating multiple propor-
tion—a numerical ratio in a state of oscillation.” Let us return
to a physics that involves physical things. Viva la ether.

— First Principles —

It must be admitted that several historical problems with a
luminiferous ether existed. Let us briefly address some of
these. First, the polarization of light indicated that electro-
magnetic waves were transverse and hence implied an elas-
ticity of shear in the transmitting medium. But shear waves
are impossible in a gas and very unusual in any fluids. A
solid medium is implied. But, if a solid, then how can mate-
rial particles move through it? As we shall see below, the
solution lies in a new understanding of material particles.

A second problem was that common bulk elastic materials
that sustain shear waves also sustain a second compression-rar-
efaction volume wave which typically travels at a different
velocity. But no physical analog to such a longitudinal com-
pressive wave has ever been found. Further, those models of an
ether, absent such waves, were generally unsuccessful in mod-
eling the characteristics of light. One of the most successful
models was proposed by McCauley. He simply proposed by fiat
an ether which was elastic in rotations only. In my book# I pro-
posed a variation of McCauley’s ether in which electromagnet-
ic waves correspond to a combined shear and volume elastici-
ty whose oscillations were in phase, i.e. the point of maximum
compression and of maximum shear are coincident. Out-of-
phase oscillations of shear and volume result in standing waves
and correspond to material particles.

Having allowed a luminiferous ether, we can put it to
work to provide a number of other physical models. The
quantum theory and its probability waves are easily trans-
formed into standing waves in that very same ether.(In fact,
we can eliminate Bohr’s ridiculous principle that all matter
is simultaneously a wave and a particle.

ith this understanding, it is
not difficult to see why matter can move freely in solid
ether. Moving matter is simply a standing wave in motion.

— Gravitational Effects —

The basic ether physical model described above can be
developed further in a step-by-step process using experi-
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mental evidence together with fundamental elastic solid
concepts. But, rather than addressing first the velocity
effects which Einstein addressed in his Special Relativity
theory, we find it much simpler to address the gravitation-
al effects first. In our model, gravitational effects are actu-
ally simpler than the velocity effects.

With a standing wave model of matter, gravitation,
instead of being one of the most mysterious forces of nature,
becomes one of the most easily understood. If a particle,
such as an electron, consists of a standing wave structure of
oscillating shear and density variations in the ether, it stands
to reason that the reaction time of the ether (which reacts at
the limited velocity of c) will cause the internal ether densi-
ty of that standing wave to be reduced. This means that the
ether density external to the particle or standing wave must
be increased. The ether external to the particle will have an
increased density that will be distributed approximately
inversely proportional to the distance from the center of the
particle. It is the gradient of that ether density which gives
rise to gravitational phenomena. Let’s see how this model of
gravitation fits the experimental facts.

— Speed of Light in a Gravitational Potential —

The speed of light varies in a gravitational potential.
Einstein’s General Relativity Theory (GRT) predicted this;
but, more important, Shapiro et al.> and Reasenberg et al.,6
using radar reflections from Venus and Mercury during supe-
rior conjunctions, have measured it. These experiments con-
firmed the prediction of the GRT that the speed of light
would slow as the square of the gravitational scale factor.
Einstein gave a gravitational scale factor “s” of

s=\/1—2GM 1)

rcz

which is approximately equal to one but becomes slightly
smaller as the gravitational potential decreases.

Some have questioned Shapiro’s results on the basis that
the relative accuracy of the orbits of Earth and the planets
Mars and Venus are not known with enough accuracy to
support the determination of the amount of slowing of the
speed of light as the rays pass close to the Sun. However,
Shapiro’s method does not depend upon accurate knowledge
of the orbits—it depends on the fact that orbits do not have
pimples. (i.e. Orbits are smooth trajectories and objects in
orbit do not suddenly change direction.) The expected
change in the measured two-way time delay for a radar pulse
to reach the planet and return has been computed very pre-
cisely. (See Figure 1.) Reasenberg et al. made time-delay
measurements which fit this expected change very accurate-
ly. In the case of Venus, if one were to try to explain the
effect via a modified orbit of either Earth or Venus without
any change in the speed of light, one would need an orbit
with an anomalous hump or pimple of approximately sixty
kilometers pointing directly away from the Sun. Only a
speed of light change proportional to the square of the grav-
itational scale factor fits the data accurately. The original
experiments had a noise level of approximately 5% of the

—o

expected effect. Using two frequencies to remove the refrac-
tion effects of the Sun’s atmosphere and a transponder to
remove terrain effects of the reflecting planet have reduced
the noise to approximately 0.2% of the total effect.

If the slowing of the speed of light with gravitational
potential cannot be detected locally (and it cannot), then
either local clocks must run slower or the lengths of physical
objects must decrease with gravitational potential—or both.
Other experiments are needed to clarify the effects of gravi-
tational potential on clocks and lengths.

— Clock Rate in a Gravitational Potential —

The General Relativity Theory (GRT) predicts a gravitational
red-shift of electromagnetic radiation which moves upward
in a gravitational potential and a gravitational blue-shift for
such radiation moving downward. The typical GRT textbook
uses the equivalence principle to derive the effect and
ascribes it to gravity acting on the photon as it traverses the
path. It is instructive to see how the equivalence principle is
used to obtain the effect. The derivation by Ciufolini and
Wheeler? is typical and proceeds as follows: One starts with
a mass m at rest at a specific gravitational potential. Its ener-
gy is then given by its rest mass energy, i.e. by E = mc2. Then
it is allowed to fall a distance, d. Falling causes its total ener-
gy to increase by approximately 1/2 mvZ or in terms of the
gravitational force by GMmad/r2. If we convert the energy at
the lower point into radiation, beam it upward, and then,
after it rises a distance, d, reconvert it to mass, we have com-
pleted a cycle in which the energy must be conserved. This
means that, as the radiation rises, it must lose the energy
picked up as the particle fell—else one would have a mecha-
nism for creating or destroying energy. Thus, the frequency
must decrease by the scale factor, s, as the photon rises.
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Figure 1. A sample of post-it residuals for Earth-Venus time-delay measure-
ments: , prediction using GR (Shapiro et al. 1972). (Courtesy Professor
Shapiro and Physical Review Letters, published by the American Physical
Society.)

INFINITE ENERGY 15



Though I claim that there is a significant fault with this
derivation, the net effect is clear and has been verified by a
number of experiments. The Pound and Rebka8 experiment
and Pound and Snyder? experiment were among the first to
verify the effect. Gravity Probe A or the Vessot!0 experiment
was the first large-scale experimental verification of the effect.

But do the intrinsic rates of the emitter and receiver
clocks change in frequency, or is it the light signal that
changes frequency during its flight? Clifford Willll claims
that it does not matter and that there is no operational way
to distinguish between the two descriptions. In fact, he
claims that it is impossible to determine unambiguously
whether the shift is due to the clocks or to the signal. He
says that the signal is shifted and that to ask for more infor-
mation “. . .is to ask questions without observational mean-
ing.” This seems like a ridiculous stance to take when in the
very next paragraph he admits that we can tell that clocks
are directly affected by the gravitational potential. This is
accomplished by taking one of two identical clocks to a
higher potential, letting it run for awhile and then bringing
it back and comparing the elapsed time with the clock
which was not moved. This is quite similar to what was
actually done by Hafele and Keating.12 They flew atomic
clocks around the world, both east and west on commercial
airplanes. The measured clock rates fit a pattern which
required an adjustment for both a velocity effect on the
clocks and for a gravitational potential effect on the clocks.

So why does Will so strenuously tell us that we cannot
tell whether it is the clocks or the signal in flight that
changes frequency? One suspects the following reason. As
soon as one recognizes that it is the clocks rather than the
signal in flight which changes frequency, it becomes
apparent that the equivalence principle argument
described above is faulty—for the equivalence principle
indicated that the signal in flight changed frequency. 1
believe that the fault is in the first premise of the equiva-
lence argument. Particles in free fall do not pick up (magi-
cal) energy from a gravitational field—instead the rest-
mass (structural) energy is decreased by conversion into
kinetic energy. This will be explored further below.

There is substantial evidence that the frequency (cycles)
in transit is preserved. This is compatible with the gravita-
tional frequency shift observed only if the clocks are affect-
ed directly by the gravitational potential as the Hafele and
Keating experiment indicates. The GPS tracking-station
clocks verify this direct effect of the gravitational potential
upon the clock rate. The tracking-station clocks require
adjustment for their height above sea level. [Interestingl

do not require adjustment for their latitude.

The evidence is unambiguous. Clock frequency scales
directly with the first power of the gravitational scale factor.
But we know that the locally observed speed of light is
always unchanged even though it is affected by the square
of the gravitational potential. But, if local clocks are affected
by only the first power of the gravitational potential, this
16
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implies that the length of physical objects also changes with
the first power of the gravitational potential.

— Length in a Gravitational Potential —

It is time to recap our conclusions so far and to solidify them
by writing the corresponding equations. From the Shapiro
experiments we know that the local speed of light is given by:

=4 f1=Cu5?= Ao fouS? (2)

where s is the gravitational scale factor and the subscript “I”
means the local value and the subscript “e” means the value
at a far distance from the gravitating mass.

From the combined clock and frequency experiments we
know that the local clock frequency is given by:

fi=fes 3)

By simply plugging Equation 3 into Equation 2 we can get
the effect of gravitational potential on the lengths of physi-
cal objects and, as suggested above, this leaves us with a first
power dependence on the gravitational scale factor.

/11 = /1(,05 (4)

Before looking to verify this result with experimental data,
it is important to recognize that Equation 3 applies to local
clocks—but not to frequencies received from distant sources.
As stated above, the evidence is that the frequency of a signal
in transit remains unchanged. Thus, for frequencies in tran-
sit from a source far removed from a gravitational source, the
frequency received is the frequency transmitted.

fr=1x &)

But when this equation is plugged into Equation 2, it
becomes apparent that the received wavelength is shortened
by the square of the gravitational scale factor.

A,=2.52 (6)

Now we can verify the result of Equation 4. The Brault!3
experiment measured the wavelength received on the Earth
of the sodium spectrum line generated on the Sun. Since the
measured comparison is between the local wavelength and
the received wavelength, the expected result can be obtained
by substituting Equation 4 into Equation 6. The result is:

/1,=l,s (7)

And that is precisely what Brault measured. The received
wavelength for the sodium line showed the expected
dependence upon the gravitational scale factor. Of course,
since the gravitational scale factor pertaining to the Brault
experiment is the combined Sun and Earth gravitational
scale factor, which is larger at the Earth than at the Sun, the
observed wavelength for the sodium line is increased.
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— Mass and Energy in a Gravitational Potential —

The dependence of clocks (apparent time) and of lengths
upon the gravitational scale factor has been derived with the
help of solid experimental data. It remains to find the
dependence of mass upon the gravitational scale factor. But
this last step is not difficult and was suggested by the
equivalence principle results above. We now know that the
frequency of light in transit is not affected by the gravita-
tional potential. We will verify later that Planck’s constant is
not affected by the gravitational potential. Hence the
energy of a photon is not affected by the gravitational
potential. But, if all this is true (and it is), the equivalence
principle, if valid, requires that the total energy of a particle
falling in a gravitational potential not be affected by the
gravitational scale factor. This is an interesting requirement.

Let us see where this requirement leads. It is easy to show
that the kinetic energy, K, of a particle falling from a great
distance in a gravitational potential is approximately equal
to the rest-mass energy, E, multiplied by one minus the grav-
itational scale factor. Thus,

Ki=mc.c.(1-5)=E_(1-5) 8)

But, if the total energy of the falling particle is to remain

unchanged, this means that the local rest-mass energy must

depend directly upon the gravitational scale factor.

Ej=E.S=m.€.C..8 9)

Clearly this gives the required result since the sum of the

local rest-mass energy and the local kinetic energy now sum
to the original rest-mass energy.

The result of Equation 9 is further verified by the fact that
the energy of radiation of an atom at rest at any point in a
gravitational potential also satisfies Equation 9 (assuming
that Planck’s constant is unchanged) because that is the
requirement of the previously verified Equation 3.

But Equation 9 together with Equation 2 reveals the local
dependence of mass on the gravitational scale factor.

E; = micic) = m_s-3¢ .52C ., 52 (10)
This shows that the mass increases as the gravitational
potential decreases. In fact, the mass increases as the inverse
third power of the gravitational scale factor.

One more result is needed to tidy-up our derivation.
Plugging in the unit changes for frequency, length, and
mass into Planck’s constant shows that the constant does
not vary with the gravitational potential. Though it may
appear to be circular reasoning, it is not, for one can show
that other choices of gravitational dependence of mass and
Planck’s constant do not yield consistent results.

— MLET versus GRT—

The developments so far are tightly constrained by experi-
ment. A short sidetrack is inserted here to show that the new
theory deviates slightly from existing theory. Furthermore,
this deviation seems to be supported by existing experimen-

g

tal evidence, and experiments could be conducted to refute or
verify the theory at this point. Most of the results in this sec-
tion can be found in expanded detail in an earlier paper.14
The first step is to note that the radial spatial derivative,
d/dr, of the local rest-mass or structural energy, as given in
Equation 9, should result in the equation for the gravitational
force—and it does, almost. The force equation so obtained is:

_ GMm
rls

= (an

Note that the above derivation of the gravitational force not
only yields a slightly different value (the gravitational scale
factor in the denominator), but also gives a new explanation
for what causes gravity. The cause of gravity is the radial gra-
dient of the rest mass or structural energy, i.e. the dependence
of the structural energy upon the gravitational scale factor. It
is also noteworthy that this derivation indicates that gravity
does not act on kinetic energy or its mass equivalent. Gravity
is a 100% efficient converter of upward kinetic energy into
structural energy and a 100% efficient converter of structural
energy into a downward kinetic energy.

However, there is a problem with Equation 11, specifical-
ly the presence of the gravitational scale factor in the
denominator results in a disagreement with the precession
of the perihelion of Mercury. In fact, as pointed out in the
prior paper, it results in a precession term of the wrong sign.
This indicates an error in Einstein’s gravitational scale factor
as given in Equation 1. A new, slightly different, gravita-
tional scale factor is needed to fit the precession of
Mercury—that new scale factor is

GM
T
rc

(12)

s =exp(—

When this new expression for the gravitational scale factor
is used in Equation 9 and the spatial derivative is formed, a
new force equation with the gravitational scale factor in the
numerator is obtained.

(13)

When one expands the expression for the gravitational
scale factors as given in the two Equations 1 and 12, one
finds that the sign of the second-order term has changed.
The effect is extremely small in weak gravitational fields
such as the Sun’s or the Earth’s but becomes very significant
as the strength of the gravitational field becomes stronger.
In fact, the presence of the gravitational scale factor in the
numerator of Equation 13 not only corrects the sign of the
gravitational precession term but it also shows that the grav-
itational force is self-limiting. Thus, black holes, so popular
in today’s literature, are ruled out.

There are three other factors which rule strongly for the
new gravitational scale factor given in Equation 12. First,
the exponential decay of the excess ether density is pre-
cisely what one would expect from an elastic solid ether,
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i.e. it is the natural factor which balances pressure across a
spherical surface. By contrast, the original gravitational
scale factor seems arbitrary and heuristic. A second reason
for preferring the exponential form has been given by
Montanus.1> He points out that the gravitational mass can
be split into a number of shells of sub-masses. When this
is done, the gravitational scale factor should compound
multiplicatively while the mass is added together. The
exponential form of the scale factor satisfies this require-
ment, but the original Einstein form of the scale factor
does not. Finally, Van Flandern!6 has cited evidence that
optical data regarding planetary orbital periods over the
last century disagree slightly with the more recent radar
and transponder determined periods. But the radar and
transponder range measurements are converted into
orbital periods using the standard inverse square law.
Using the new force law brings them into close agreement.

So our force derivation has left us with 1) a new explana-
tion of gravitational force (spatial gradient of the rest-mass
energy), 2) a new gravitational scale factor, 3) a new gravita-
tional force Equation, 4) elimination of black holes, and 95)
agreement with planetary rotation rates. But these accom-
plishments are not all. With the scale factor s increasing as
the distance from the center of the gravitating mass increas-
es, the force will appear to increase over the standard inverse
square model (s in the numerator becomes larger). Thus, this
new force equation may explain the star rotation profile of
galaxies without the need for WIMPS, MACHOS, or any of
the other strange mass halos required by modern physics to
explain the excess rotation on the outer edges of the galax-
ies.17 In addition, the anomalous red shift of super-giant O-
B starsl® may be due to the fact that these large stars have
stronger gravitational potential than previously recognized.
The mass of these stars is estimated by observing the orbital
period of binary pairs. But the mass so obtained depends
upon the currently accepted inverse square law, which leads
to a lower estimate of the mass and hence a lower estimate
of the gravitational red shift.

There is much that favors the new gravitational scale
factor and force equation. So how can it be tested? My
suggestion is to launch one or more planetary probes in
which a test mass is flown inside an outer spacecraft
which protects the inner test mass from drag and radia-
tion forces. Using the displacement of the inner mass to
sense when to accelerate, the outer spacecraft would allow
very precise measurements of the gravitational force and
its distance dependence.

— Velocity (Speed) Effects —

The understanding of gravitational effects upon clocks (time),
length, and mass can be used to help us understand the
effects of velocity or speed upon the same physical parame-
ters. But, when velocity is considered, we are forced to ask,
“Velocity with respect to what?” The answer proposed is
velocity with respect to an absolute ether frame of reference.

The Modified Lorentz Ether Theory (MLET) obviously
involves a special absolute frame—the frame of the stationary
ether. An absolute frame of reference denies the equivalence
of all inertial frames, which is anathema to those who believe
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the Special Relativity Theory (SRT) is correct. The believers of
SRT have chosen their own absolute—the absolute equiva-
lence of all inertial frames. While it is true that there is no
measurement which can be used to distinguish the absolute
ether frame from any other inertial frame, this is not the
same as making the positivistic statement that all frames are
equivalent. Absence of proof is not proof of absence.

Mansouri and SexI!9 showed that an ether frame with
clock slowing and length contraction was mathematically
equivalent to SRT. Yet, because it destroyed the equivalence
of all inertial frames, they rejected the ether solution as a
viable alternative. The ether alternative allows a physical
description of physical phenomena. SRT gives a mathemati-
cal description of physical phenomena—which often seems
to involve magic as far as physical description is concerned.

While MLET claims physical consequences as a result of
movement with respect to the absolute ether frame of ref-
erence, it also recognizes that there is no way to determine
exactly which inertial frame corresponds to this absolute
ether frame. The frame which is defined by the Cosmic
Background Radiation (CBR) is a natural choice as the
ether reference frame because it is presumably a unique
frame unambiguously defined in all parts of the universe.
However, some claim that the CBR is not universal and
not a remnant of the Big Bang—and there is no way to
refute their claim. In any case, MLET does not require that
we know which frame is the absolute ether frame.
Practically, to use MLET we need to simply select an iner-
tial frame which we will presume is the absolute ether ref-
erence frame with isotropic light speed.

— Effective Speed of Light —
Relative to a Moving Standing Wave

The first parameter studied to determine the effect of a grav-
itational potential was the speed of light. The speed of light
will also be considered first in determining the effect of
velocity. But no experimental evidence is needed at this
point—good mathematical logic applied to the problem is
all that is required. At any physical point in a standing wave
in an elastic ether, the density of the ether can change by a
flow of ether in any direction. The rate at which the ether
responds is at the speed of light. We can logically expect
then that a standing wave will have internal dynamics gov-
erned by the two-way speed of light relative to that standing
wave. When the standing wave is moving at a velocity of
“v,” the two-way velocity of light will be reduced relative to
it. In fact, the two-way velocity of light will be different in
the longitudinal and transverse dimensions. Specifically,
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where the “a” subscript is used to designate the along-track
or longitudinal velocity and the “t” subscript the transverse.
The s subscript is used to designate the stationary result; yis
the velocity scale factor, which has a value of one when the
velocity is zero and approaches infinity as the velocity
approaches the speed of light. It is given by:
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The effect of velocity is thus quite similar to the effect of
decreased gravitational potential (increased ether density).
However, it is complicated a bit by a dimensional dependence.

— Slowing of Clocks with Velocity —

Clocks tick slower when moving. SRT ascribes this slower
clock ticking to relative motion. MLET ascribes the slowing
to movement relative to the absolute frame—or, in practical
terms, movement relative to a defined isotropic light-speed
reference frame. Both relativist and dissident generally
acknowledge clock slowing, though the relativist likes to
call it time slowing, which most dissidents strongly contest.
The amount by which the clock frequency slows with
motion is:
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where the subscript “m” designates the frequency when in
motion (no longitudinal or transverse distinction needed)
and the “s” the frequency when stationary.

The experimental foundation for clock slowing with
velocity is very solid. The Ives and Stillwell20 experiment
was perhaps the first experiment with significant accuracy
to show the clock-slowing effect. (It should be noted that
Ives expected to measure a clock-slowing effect, but he was
a strong opponent of SRT, publishing many articles against
SRT in the Journal of the Optical Society.) There are, of course,
many modern experiments which also support the slowing
of clocks with wvelocity. Indeed, the modern Global
Positioning System (GPS) has to account for clock slowing
with velocity in its everyday operation. We will return to a
discussion of the clock slowing within the GPS when we
consider mass and energy effects below.

— Length Contraction with Velocity —

As was done with the gravitational potential, it is now pos-
sible to derive the length-change effects simply by knowing
that the apparent (two-way) velocity of light is unchanged
in the moving environment. Since the speed of light is the
product of the wavelength and the frequency, we can use
Equations 14 and 16 to give us the longitudinal and trans-
verse change in lengths.
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Thus, we see that the longitudinal distance is contracted
while the transverse distance remains unchanged.

While it is acknowledged that there is no direct experi-
mental method which has been discovered to verify the
change in length with motion, there is lots of indirect evi-
dence. The Michelson-Morley experiment is, of course, the
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first experiment which implied length contraction because
of its null results. Actually, the Michelson-Morley experi-
ment only determined the relative length contraction
between the longitudinal and transverse arms, because the
two arms were of the same length. The Kennedy-Thorndike
experiment completed the experimental evidence by show-
ing the results were still null when one arm was made much
longer than the other.

It should be noted that any two of the above results imply
the third. If our argument concerning the two-way velocity
of light was unconvincing, you can obtain the result from
the experimental evidence for length contraction and clock
slowing.

— Mass and Energy Change with Velocity —

As was evidenced above for the gravitational case, when
the speed of light slows, the rest-mass energy can decrease
even as the mass increases. Clearly mass and energy need
to be considered separately and structural (rest-mass)
energy needs to be considered separate from the kinetic
energy and total energy. An atom at rest emits lower fre-
quency radiation when an electron changes orbital state if
that atom is at a lower gravitational potential. This means
that the frequency emitted decreases as a function of the
structural or rest-mass energy. This fact, together with
abundant experimental data, shows that the structural
energy decreases with velocity.

Two different kinds of experimental data from the Global
Positioning System (GPS) show that the structural energy
decreases with velocity by an amount proportional to the
inverse of the velocity scale factor. The first piece of evi-
dence comes from the clock behavior on the individual GPS
satellites. When a GPS satellite is in an eccentric orbit, it has
a clock slowing (compared to the mean clock rate) near
perigee due to the lower gravitational potential and an
exactly equal amount of clock slowing due to the increased
velocity at perigee. Since the gravitational slowing is due to
a decrease in the structural energy with gravitational poten-
tial, the velocity slowing must be due to an additional struc-
tural energy decrease with the increased velocity.

This mechanism is substantiated by the behavior of the
GPS clocks at the tracking stations. All clocks at sea level run
at the same rate independent of latitude. But the Earth has
an ellipsoidal shape and clocks at the equator are farther
from the center of the Earth than a polar clock would be.
This means that clocks at the equator should run faster due
to the increased gravitational potential and, hence, should
have a higher structural energy. However, the increased spin
velocity at the eq