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-
LETTERS TO THE EDITOR

Reich's "Bombshell" 

I read with interest, and am responding to, a recent article 
(IE No. 3 7) 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," fournal of Orgonomy, 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 f ournal of Orgonomy, Annals of the 

Institute for Orgonomic Science, Orgone Energy Bulletin, Orgonomic 
Functionalism, International f ournal 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 AS2-0S entitled 11The 
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 I 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 IE articles: First: 
The Correa's title, referencing the 11Reich-Einstein 
Experiment." This designation would immecliately 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 11 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 11free 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. Mal/ave Replies: The term "Reich-Einstein Experiment," in 
my view, in no way obscures the fact that the Correas know 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. I 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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BREAKING THROUGH 

Aether Science 
and Technology 

F 
r energy devices, a.k.a. "perpet­
ua otion machines, 11 have long 
een scorned as myths by the sci­

en 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 

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, 
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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 (NOA), 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." 

I 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 modem 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 

(PAGD™) 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 PAGO™ 

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 PAGO™ 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. I 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 value, as your work surely 

appears to have- based on the many 
experiments that you showed me, not 
all of which are related here. 

The subject now concerns experi­

ments and conclusions that go far 
beyond your previously published and 
patented PAGO™ 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 Ors. 
Fleischmann and Pons. Apart from 
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o ipresent, biophysically active
ener tic aether ... is comparable to
the agnitude of the Copernican 
u eaval, and opposition to it will
be, 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 Energ·y 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-0.0S°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 I 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-

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). I 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 ORACs. 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. I 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 I have ever 
made. I was standing on a concrete floor 
with rubber-sole shoes. I can think of no 
other explanation (barring fraud, which 
I 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 I 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. I must say that of 
all the laboratories I 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 



The mechanistic description of the 

orld as "nothing but" atoms and sub­

ato · c particles flitting about in a 

vacuum, through which only 

agnetic radiation flows, is 

com etely wrong. The complex 

fundamental 

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: 

• 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. 

• 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.

• 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 

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 permission of 

Uri Soudak and the Correas.) 

The launching of this website is a cele­
bration for me. I have known the 
Correas for many years now and am well 
acquainted with their work. My first 
encounter with them was while I 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 I became the Chief 
Technology Officer of W at their head­
quarters in Ben-Gurion Airport. 
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e ground, which is neither electric nor 

electromagnetic. 

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. I told the 
Correas at that time that I would pro­
pose their project for investment by IAI. 

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 !AI 
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, I 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 

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. 
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upon hidden variable(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 elec­troscopes 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 hia­tuses in conventional electrostatic theo­ry of the electroscope stem from com­plete ignorance of the electroscopic action of observable reverse potentials, first proposed by Dr. Wilhelm Reich over sixty years ago, which establish cen­tripetal radiative fields capable of draw­ing 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 sys­tems and to the ground, which is nei­ther electric nor electromagnetic." This revelation of an entirely new world of physical phenomena, by means of extremely simple experi­ments, 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 surround­ing magnetic field. Today's physics establishment imag­ines that only giant particle accelerators, "gravity wave" detectors, and gargantu­an 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 electro­scope, 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 expla­nations of the thermal anomalies associated with orgone accumulators (Oracs). In addition to the indoorReich-Einstein thermal anomaly experiment, which they presented in digest form in Issue No. 3 7, 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-

ti?n froqi either the Sun or from the Oracs themselves. By m nograph six, the Correas are alJ e to s ell out what they believe to be �e out1j· es of the governing physics inboth th . thermal and electroscopice)perime ts. Their abstract, in part:". . . present evidence for the fact that the energy concentrated inside ORACs nd responsible for the anom­alo� eleration and arrest of electro­scopes 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, with­in 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 gravi­tational per se, but antigravitational. In full agreement with our Aetherometric Theory of Synchronicity (AToS), we con­clude that, by a heretofore unknown process, charges trapped in a conductor undergoing electrostatic repulsion-or, for that matter, in a dielectric undergo­ing electrostatic repulsion, as can be eas­ily observed with electroscopic leaves made of dielectric materials-and sub­ject to a local gravitational potential, are able to tap local Aether energy and to convert some of its nonelectric and non­electromagnetic energy into their kinet­ic energy. This kinetic energy is associat­ed with charge but distinct from it, and charge spends it precisely to counteract the continuous action of the local gravi­tational energy. This counteraction is maximal at electroscopic discharge arrest. The kinetoregenerative phenome­non 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. 

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 I have personally observed motors and energy collectors that apparently embody these princi­ples!) In essence, the Correas are sug­gesting that most of the physical uni­verse has been in hiding and that it can be revealed through their aether meas­urement methodologies. Though this may seem very "Copernican" in its pre­tensions, 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 uni­verse. 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 mathe­matical 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 pro­found 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 intel­lectual capacity to comprehend the world. But comprehension itself is worthless-for actual understanding only comes from transforming the world, from acting upon what is com­prehended, 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." ■ ■ ■ 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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Synchronization at Clocks 
in Special Relativity 

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 1 

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 

Einstein's argument, that clocks that are 

synchronized for a stationary observer 

are not synchronized for a relatively­

moving observer, is incompatible with the 

strict interpretation of his definition of 

synchronization and represents a serious 

problem 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,4 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. 11 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.s The following discussion is based on the 
argument that I presented in that paper. 

In his original paper, Einstein 1 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. 11 

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 0, 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 0 
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 

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 docks to be synchronous.11 

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. 

P art 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 0, 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

cCauslan<l continue<! on page 31 
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A Modified 

LOINTZ ETHER THEORY 

T 
- Abstract -

he 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 -

It 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 Whittakerl 

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 
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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 TyndalJ3 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 book4 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. Instead, particles 
are recognized as stable standing waves (of out-of-phase 
shear and volume oscillations) in the ether and are not 
mathematical points in space. With 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 af.5 and Reasenberg et af.,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= ✓l_
2GM 

rc
2 

(1) 

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 

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 

Wheeler7 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 mv2 or in terms of the 

gravitational force by GMmd/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-fit 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.l 

ISSUE 39, 2001 • 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 Snyder9 experiment were among the first to 
verify the effect. Gravity Probe A or the Vessot10 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 Wi1111 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. I 
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. Interestingly, 
they do not require adjustment for their latitude. The 
oblateness of the Earth due to its spin rate is such that the 
effect of the extra gravitational potential (greater equatorial 
radius) upon clocks at the equator is precisely cancelled by 
the greater equatorial spin velocity effect upon the clocks. 

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 
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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: 

(2) 

where s is the gravitational scale factor and the subscript "/" 

means the local value and the subscript "oo" 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: 

(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. 

(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. 

(5) 

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. 

(6) 

Now we can verify the result of Equation 4. The Brault13 

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: 

(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, 

(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. 

(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. 

(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-

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: 

(11) 

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 
s=exp(--} 

rc
2 

(12) 

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. 15 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 Flandern1 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 5) 
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 (sin 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. 1 7 In addition, the anomalous red shift of super-giant O­
B stars18 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 

18 ISSUE 39, 2001 • INFINITE ENERGY 

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 Sexl19 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, 

c, 
c. =2

r 

c, 
c, = -

r 

(14) 

where the II 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: 

(16) 

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 fournal of the Optical Society.) There are, of course, 
many modern experiments which also support the slowing 
of clocks with velocity. 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. 

J =s_=_s_ 
a f., f,r 

(17) 

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 

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 equator results in a lower structural energy; 
and the slower clock rate exactly cancels the gravitational 
increase. In these two examples, it is clear that velocity low­
ers the structural energy. 

When a material particle is accelerated and the struc­
tural energy decreases, what happens to this energy? I 
believe that the true kinetic energy is actually twice that 
conventionally assigned to it. Thus, the true kinetic ener­
gy is mvv, which is twice the conventional amount. The 
energy used for acceleration is only half this amount 
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because an additional equal amount is supplied by the 
structural energy decrease. The equations which define 
the structural energy, E, the total energy, T, and the kinet­
ic energy, K, are: 

E = 

E, = 
m, c2 

= m c2 

m r r 
m 

1 2 2 K=T-E
., 

=E,(y--)=E.,(y -1)::m,,,v 

(18) 

(19) 

(20) 

where the m subscript indicates the moving value and the s
subscript the stationary value. 

From the above, it is apparent that the structural mass and 
the structural energy decrease when a particle is put in 
motion. However, the total energy and, therefore, the inertial 
mass (where the inertial mass is the total energy divided by 
the square of the speed of light) increases with velocity. 

Marmet21 has claimed that when the energy of a particle 
decreases, its size increases. He supports this claim with long 
experience in quantum mechanics. However, for both the 
gravitational and velocity effects, we have found that the size 
of the particle decreases. How can this be? The answer is quite 
simple. Since we believe that matter is made up of standing 
waves, the standard of length must be the distance that the 
speed of light moves in a specific interval of time. Thus, after 
we take the change in the speed of light into consideration, 
we find that the size relative to the distance the speed of light 
travels in a specific interval has indeed increased. This increas­
es the time required for light to move from one edge of a par­
ticle to the other (and back) and explains why clock intervals 
are increased (clock frequency decreased). 

- MLET versus SRT -

A brief summary of some observable differences between the 
Modified Lorentz Ether Theory (MLET) and the Special 
Relativity Theory (SRT) is in order. 

The most important difference is in the presuppositions, 
i.e. what was chosen as absolute. The MLET chooses an
absolute ether frame and thereby obtains an absolute time
simultaneity. The SRT chooses the absolute equivalence of all
inertial frames (i.e. symmetry) and thereby obtains the rela­
tivity of simultaneity. The implications of these differences
have been explored in an earlier paper,22 but some of the
most significant experimental differences will be considered
briefly. The theoretical differences are best illustrated by the
way the two theories explain two experimental results, specif­
ically, Thomas precession and the Sagnac effect.

Before tackling the Thomas precession, a discussion of the 
Lorentz transformation between inertial frames needs to be 
addressed. In MLET the Lorentz transformation serves as a use­
ful and practical "as if" transformation. It is useful in trans­
forming an experiment from one inertial frame ( chosen as the 
absolute frame with isotropic light speed) to another choice for 
the absolute frame. Since there is no way to detect the correct 
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absolute ether frame, it is convenient in many applications to 
arbitrarily choose a specific frame as the absolute ether frame. 
One arrives at the Lorentz transformation in a two step 
process. First, one scales the lengths and clocks of the moving 
frame by the appropriate velocity scale factor, i.e. by Equations 
16 and 17. (The mass scaling is generally ignored but can be 
important in some experiments.) This first scaling gives rise to 
the Tangherlini or Selleri transformations, which are reciprocal 
rather than symmetrical. This transformation to the moving 
frame adjusts for the new length scale and time (clock) scale 
but does not otherwise affect the speed of light, i.e. the speed 
of light in the moving frame is not isotropic. But, if one uses 
Einstein synchronization (or most other methods of clock syn­
chronization which do not account for the non-isotropic light 
speed relative to the moving frame), the clocks will become 
biased by exactly the amount required to make it appear as if 
the speed of light is isotropic in the moving frame. When the 
clock bias is added to the Tangherlini or Selleri transforma­
tions, they become identical to the Lorentz transformation. 

However, the SRT treats the Lorentz transformation not 
only as a necessary mapping from one inertial frame to 
another but also as a hyperbolic rotation in four-dimension­
al space-time which occurs automatically any time an 
observer or instrument is accelerated. Thus, in SRT infinites­
imal Lorentz transformations (referred to as Lorentz boosts) 
are valid. They are valid because the SRT teaches that the 
speed of light is naturally isotropic in the new frame. 
Synchronization in the SRT is simply used to remove any 
clock biases-not to set biases so that the speed appears to be 
isotropic. Lorentz boosts are not valid in MLET since there is 
no requirement to treat the inertial frame of a receiver or 
observer as the absolute ether frame or that the speed of 
light be isotropic in the particular frame which they occupy. 
It is this difference in the way MLET and SRT treat the effect 
of acceleration on the speed of light which is critical in the 
explanation of the Thomas precession effect. 

Thomas Precession 

SRT explains the Thomas precession of the electron as the 
result of a continuous succession of Lorentz boosts as the 
electron orbits the nucleus. Since the boosts are not in the 
same direction, the effective reference frame of the electron 
rotates. Since the spin axis of the electron, which defines its 
magnetic dipole field, is claimed to be relative to this effec­
tive reference frame, the magnetic dipole field will appear to 
have an anomalous precession. For comparison with the 
MLET explanation, it is important to note that a steel bar 
spun in a circular orbit by a wire attached to its mid-point 
would also suffer Thomas precession if it could be spun fast 
enough to get a measurable effect. 

The MLET explanation is more mundane. The effect occurs 
only if the object being orbited is itself spinning. For exam­
ple, a spinning bicycle wheel in orbit around a center point, 
where the accelerating force is applied to the wheel axle 
(axis), would suffer Thomas precession of the wheel axle. The 
mechanism is two-fold. The portion of the wheel whose com­
ponent of spin velocity is aligned with and in the same direc­
tion as the orbital velocity will 1) increase in inertial mass 
and 2) its length will be contracted. Both of these effects are 
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proportional to the product of the two velocities (i.e. there is 
a component which is linear in the spin velocity). These two 
effects increase the mass inertia of the half of the wheel 
where the spin velocity adds to the orbital velocity and 
decrease the mass inertia of the half of the wheel where the 
spin velocity subtracts from the orbital velocity. This creates 
a mass imbalance with respect to the wheel spin axis. Since 
the spin axis is where the orbital force is applied, a torque will 
be present which will result in the Thomas precession. 

Both the SRT (with General Relativity theory) and MLET 
claim that gravitational forces will not result in Thomas pre­
cession. Einstein's General Relativity theory (GRT) claims that 
gravitation is not really a force. Instead, objects in a gravita­
tional field are simply following straight line geodesics in 
curved space-time. MLET claims gravity does not cause 
Thomas precession since the gravitational force acts on the 
center of mass, not on the center of spin. Thus, the center of 
mass offset from the center of spin has no effect. (I have never 
seen a relativity explanation as to why the Lorentz boosts do 
not apply to the orbiting Earth with respect to Thomas pre­
cession but does apply with respect to stellar aberration.) 

For Thomas precession, it is unlikely that any experimen­
tal resolution as to which explanation correctly fits the phe­
nomena will be forthcoming. However, since the SRT also 
embraces length contraction and inertial mass increase,23 it is 
hard to see, using the SRT explanation, why the effect should 
not double if the orbiting object is itself spinning. In any 
case, the Thomas precession explanation makes the issues 
involved in attempts to explain the Sagnac effect clearer. 

Sagnac Effect 

The original Sagnac experiment showed that the light travel 
time around a closed path is different one way than the 
other if there is rotation in the plane of the optical paths. 
Optical gyros use the Sagnac effect to measure rotations 
along an axis perpendicular to the plane of the light path. 

No one can claim that the Thomas precession is not a result 
of rotational acceleration, yet the only explanation for it comes 
not from the GRT but from the SRT. It is claimed to be the 
result of Lorentz boosts. By contrast, it is generally claimed that 
GRT rather than SRT is required to explain the Sagnac effect. 
The reason for this about face seems clear. If one uses Lorentz 
boosts in an attempt to explain the Sagnac effect as a rotary 
phenomenon, the speed of light should be isotropic at every 
point in the rotating experiment and a null result is predicted. 
In other words, applying SRT to the Sagnac effect in the same 
way it is applied to explain Thomas precession predicts that 
optical gyroscopes will not work-yet they work just fine. 

The now classic paper by Post24 on the Sagnac effect 
appears to be a compromise. Post claimed that the GRT had 
no role in explaining the effect. Instead, he arbitrarily pos­
tulated a new phenomenon-rotating a light beam has an 
unexplained but real effect on the speed of the light. 

But the claim that the Sagnac effect is even dependent 
upon a rotary phenomenon is itself contested. Ives2S pro­
posed an experiment in which the light source and detector 
moved along the straight side of a polygon. He claimed that 
this would prove that the Sagnac effect is not a rotary phe­
nomenon. Recent evidence from interplanetary probes and 

from the Global Positioning System (GPS) have verified Ives' 
claim. Yet, in the face of overwhelming evidence to the con­
trary from GPS, Ashby26 claims that it is a rotary effect.
Newton showed with the example of water in a spinning 
bucket that rotational motion is absolute and not relative. 
Thus, by claiming that the Sagnac effect is a rotary phenom­
enon, Ashby can admit that the Sagnac effect is caused by an 
unequal velocity of light along the two light paths and do so 
without directly contradicting SRT postulates. 

But GPS range adjustments for the Sagnac effect prove 
that it is not a rotary phenomenon. To get precise navigation 
results, the GPS measurements must use a velocity for the 
speed of light which is equal to the vacuum speed of light, c,

minus the mean velocity component, v, at which the receiv­
er is moving away from the satellite source. The path over 
which the mean velocity of the receiver is computed during 
signal transit time does not affect the result. It may be circu­
lar or along a straight line. The electromagnetic signal fol­
lows a straight line path from the satellite at the instant of 
transmission to the receiver at the instant of reception. 
Clearly the light path does not depend upon whether or not 
the receiver was undergoing rotary motion. 

The MLET explanation for the Sagnac effect is simple and 
easily understood. In MLET all measurements and adjust­
ments are made in the frame chosen as the absolute reference 
frame with isotropic light speed, which in the case of GPS is 
the non-rotating Earth-centered frame. Adjustments for GPS 
satellite and receiver clocks are made for their gravitational 
potential and velocity in this frame. Because the receivers are 
moving in this frame (at least due to the Earth's spin rate), the 
velocity of the satellite signal with respect to the receiver will 
not be c and will not be isotropic. Instead, the signal velocity 
relative to the receiver will be a function of the speed of light 
and the velocity of the receiver within the isotropic light 
speed frame. Thus, the Sagnac effect must be removed to 
obtain the correct range to the satellite and to get the correct 
navigation solution. MLET says the Sagnac effect is present 
because the speed of light remains isotropic in the chosen 
frame and not isotropic relative to the receiver. 

The Thomas precession and the Sagnac effect illustrate the 
earlier claims regarding SRT and MLET. SRT assumes that, 
when the velocity of an observer or instrument changes, the 
observer is automatically in a different frame of reference and 
the speed of light relative to that observer automatically 
becomes isotropic relative to that observer or instrument. 
MLET by contrast works with only one frame of reference at a 
time. Movement within the frame by either receiver or observ­
er does not automatically affect anything other than the 
receiver or observer clock rate, length, or mass. The speed of 
light is not directly affected. The only way to obtain a speed 
of light of c that is isotropic with respect to the observer or 
instrument is to rescale the length, and time (clock) units to 
the moving observer's units and then to recalibrate the clock 
biases (including the light source clock) into that new frame. 

The experimental evidence is almost overwhelming in 
support of the MLET view. There is a large disjoint between 
the SRT theorists and the experimentalists. The SRT theorists 
continue to claim that the speed of light is automatically the 
velocity c and isotropic with respect to the moving observer 
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or experiment. But the SRT experimentalists do what is nec­
essary to explain and make sense of the measurements. The 
equations for tracking and navigating the interplanetary 
probes developed by the Jet Propulsion Laboratory OPL) for 

NASA27 clearly follow the MLET template. A Sun-centered

isotropic light speed frame is used and all clock rates are 

adjusted for their velocity and gravitational potential in that 

frame. In addition, the Sagnac corrections for both orbital 
and spin velocities are routinely applied. Similarly, the equa­
tions used in VLBI have been developed for both an Earth­

centered non-rotating frame and for a Sun-centered frame. 
Comparing these equations clearly shows that the MLET 

viewpoint is the correct one. The only evidence which seems 

to support the SRT theoretical view is the Thomas preces­

sion; and, as we have seen, there is a good alternate MLET 

explanation which actually uses a real torque (rather than a 

mathematical expression) to stimulate the precession. 

The famous twin or clock paradox illustrates the con­
flict of SRT theory versus experiment. It seems that the 

most popular of many competing SRT theoretical resolu­

tions is that, when the traveling twin turns around, he 

stimulates a four-dimensional hyperbolic rotation of 

space-time, which causes any signals in transit anywhere 

in space to adjust to his new coordinate frame and new 
light speed. This means that the positions and frequencies 
of all such signals will magically move to meet his new 
time and position coordinates in his new inertial frame. 
By contrast, MLET recognizes that the velocity of light has 

not really changed. Specific clock biases and a new length 

standard simply cause the speed of light to appear the 

· same in a new frame. The MLET equations for the twin or

clock paradox follow the same equations used by JPL for
the interplanetary probes. Pick any isotropic light speed
frame you wish, then adjust all clock rates for their veloc­

ity in that frame-both going and coming. But do not
adjust the speed of light. Let the relative velocity be deter­

mined by the composite of the speed of light and the

observer velocity. There is no paradox. The traveling twin

will return younger and by the same amount in any

isotropic light speed frame you pick.

I believe that the experimental evidence already existing 

is sufficient to convince any unbiased observer that the 

MLET explanation for velocity effects is superior to the SRT 

explanation. Anyone who can twist the existing evidence to 

support SRT over MLET can twist any new experimental data 
in the same fashion. 

- Electromagnetism -

At least one other topic must be addressed before an ether 

theory can be considered complete. Specifically, a compati­

ble explanation for electromagnetic effects is needed. 
I have dealt with electromagnetism at some length in 

Chapters 3 and 5 of my book, Escape from Einstein. The 

fundamental results will be presented here without 

attempting to derive them. But please note that in the 

book I held to the belief that the speed of light was with 

respect to the gravitational potential. This position was 

similar to that which Beckmann28 espoused. To his cred­
it, the late Charles M. Hill would not let me hold this 
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position without a precise mechanism to explain aberra­
tion of starlight. He forced me to revise my position on 
the speed of light; and, as a result, the only compatible 
viewpoint was to retreat to the Lorentz explanation of the 

Michelson-Morley experiment. This actually comple­

ments the other developments in the book and improves 

the theory rather than detracting from it. Thus, most of 

the content of Chapter 3, on the unification of electro­
magnetism with gravitational theory, is still valid. In 
addition, I believe that the proper force equation for elec­

tromagnetism (and for gravitation) as developed in 
Chapter 5 is still valid. 

The gravitational force was considered above and it was 

determined that gravity did not act upon the kinetic ener­

gy. While the structural (gravitational) energy corresponds 
to the energy of ether compression, I believe that the kinet­

ic energy corresponds to the ether shear energy. GRT also 

teaches that there is what is called a gravitomagnetic force. 

It is called gravitomagnetic because it is held that, as the 
electric force is to the magnetic force, so the gravitational 

force is to the gravitomagnetic. I believe this relationship is 

accurate, but I prefer to call the corresponding force the 

kinetic force rather than the gravitomagnetic. The analogy 

works very well. Just as an electric field exerts no force on 
a magnet, so the gravitational field exerts no force on the 
kinetic portion of a particle's energy. 

But the analogy and the similarity of the equations hold 
even more significance. As argued in the book, I believe that 

the electric potential is nothing more than an oscillating 

ether compression or, in other words, an oscillating gravita­

tional potential. Similarly, the magnetic potential is due to 

an oscillating shear or, in other words, an oscillating kinetic 
potential. In a recent paper29 I show that the gravitational 
and kinetic forces together cause a moon or planet, which is 
orbiting around a gravitational source that is itself moving 

with respect to the absolute ether, to appear in the frame of 

the source as a gravitational force only. Again the result is 

very similar to electromagnetism. 

The theoretical development above gives a new and 

simple explanation for gravitational effects. In turn, the 

gravitational developments provided a new and simple 

link to electromagnetic effects and thus a new under­
standing of them as well. While gravitational compressive 

effects obviously have only one sign, an oscillating com­
pressive effect (electric potential) can have one sign for a 

compressive wave moving outward and another for a com­

pressive wave moving inward. Magnetism also will have 

two polarities depending upon the phase direction of the 

shear strain in the ether. 

Another interesting development from the link between 

electromagnetic and gravitokinetic effects is the realization 

that the gravity waves predicted in Einstein's GRT equations 

become nothing more than electromagnetic waves in the 

MLET development. There have been some interesting argu­

ments about how much gravitational energy the Taylor­

Hulse binary should radiate. If gravitational energy itself 

causes gravity as the GRT claims, one would expect the grav­

ity wave equation to be non-linear. But it is not. The equa­

tion which seems to fit the observed amount is proportional 



to the square of the kinetic energy. When the actual kinetic 
energy is doubled to fit the gravitational equations devel­
oped above, the energy so radiated agrees precisely with 
what the Equation for electromagnetic radiation would pre­
dict. But, if gravity waves are really electromagnetic waves, it 
is highly unlikely that the Laser Interferometer Gravity-wave 
Observatories (LIGO) will observe any gravity waves, since 
electromagnetic radiation is easily absorbed. 

My brother Ed has written a book30 about the predic­
tions of MLET regarding the LIGO experiments. The book 
is a fictionalized account of a believer in MLET arguing 
with a believer in Einstein's relativity theories. The argu­
ment is very philosophical (no equations) and lots of fun. 

- Conclusions -

There are still aspects of the MLET theory which need further 
development. But what has been developed presents a logical 
and physically satisfying alternative to Einstein's relativity the­
ory. The new MLET theory replaces the mathematical magic of 
SRT and GRT with a real intuitive physical mechanism. The 
physical is put back into physics. Cause and effect are returned 
to the prominence they deserve. 

Several experimental tests, which can support or falsify 
this new theory, have been proposed. Precise probes of the 
solar gravitational field are needed. In addition, the predic­
tion of the new theory is that the LIGO observatories will 
never detect any gravitational waves. The observatories are 
approaching initial operating startup, so this prediction 
will be confirmed or contradicted within the next decade. 
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Sagnac Effect 

Contradicts Special Relativity A.G. Kelly* 

Sagnac Effect 
Sagnac (1914) showed that light took different times to tra­
verse a spinning disc with and against the direction of spin. 

A light source S (Figure 1) emits light to a beam splitter 
C. Some of the light traverses the path SCDEFC and is
reflected to a photographic plate O; some goes the other
way SCFEDCO. The apparatus can rotate with an angular
velocity ro. A light source, an interferometer at C, and a
photographic plate at O are fixed to the disc. When the
disc rotates, there is a fringe shift at the interferometer,
proving that the two signals take different times to cir­
cumnavigate the disc.

Sagnac derived the difference in time, dt, as: 

dt = 4Aro/c2 (1) 

where A is the area enclosed by the light path, ro the 
angular velocity, and c the speed of light. The derivation 
of this formula for a circular path is as follows (Post): dis­
tances are exaggerated and light paths separated for clar­
ity. With the disc stationary, the light takes a time to= 2nr/c 

for one circuit (Figure 2). The light source and interferom­
eter are at S. When rotating, the anticlockwise signal will 

return to the interferometer at S'; the clockwise signal 

will return at S." Let ds' be the distance SS' and ds" the 

distance SS". Let t' be the time for the light to go from S 
to S' in the anticlockwise direction; t' = [2nr - ds']/c. Also 
t' = ds' Iv, where v is the velocity of the interferometer, so 
that t' = (2nr)/(c+v). Similarly, t" is the time for the light to 
reach S" in the clockwise direction, t"= 2nr /[c-v]. Then 

dt = t"- t' = (4nrv)/(c2 - v2). The v2 term is neglected, 

giving 4Aw/c2, as (1). 
That time difference is calculated from the viewpoint of 

an observer stationary in the laboratory. But, it equals pre­
cisely the actual fringe shift detected at the interferometer 
upon the spinning disc. How can this be? There is only 
one possibility; the time measured aboard the spinning 
disc and measured in the laboratory are identical. If the 
light traveled at a speed of c relative to the disc, no fringe 
shift would occur. The test records that the light has com­
pleted one revolution of the disc at speeds of c ± v in 
opposing directions. The light speed relative to the labo­
ratory is c. Other than reflection off mirrors on the disc, 
the rotation of the disc had no effect on the light. 

Sagnac showed that the formula applied to any configura­
tion or position of the axis of rotation. For a fringe shift of one 
fringe, using a disc of lm radius; the velocity is about 13 m/s. 

Harress (1911) did a test on the refraction of light, later 
shown to have produced the Sagnac effect. Michelson had the­
oretically derived the Sagnac formula in 1904. Anderson et al.

say that Sir 0. Lodge derived the formula even earlier. 
Michelson and Morley in 1886 (M&M) proved that 

light travels at the same speed when sent in the direction 
of travel of the Earth on its orbit around the Sun, as when 
sent at right angles to that direction. In 1964, Jaseja et al.
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confirmed this to an accuracy of 1:1000. 
In 1925 Michelson and Gale (M&G) conducted a Sagnac 

experiment, where the disc was the cross section of the 
Earth, and the speed of rotation its daily spin. They used a 
static rectilinear piping system, and recorded the difference 
in time taken by light to go in opposing directions. They 
applied the Sine of the latitude to the result, because the 
projection, on to the Earth's cross section, gives the area 
that rotates daily. 

The accuracy of Sagnac's test was 1:100. Macek and Davis, 
using lasers, achieved an accuracy of 1 in 1012. Bilger et al. 

used a fixed ring-laser and achieved 1 in 1020. 
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Figure 1. Sagnac Test. 
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Figure 2. Circular Sagnac Test. 
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Figure 3. Dufour and Prunier Test. 
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Einstein did not address the 

contradiction to his theory in 

the M&G test even though he 

visited the team working on 

this problem in 1921. 

According to Turner <1979>, 

Einstein never referred to the 

Sagnac test. 

Dufour and Prunier (D&P) (1942) repeated the Sagnac test 
(Figure 3) on the path 1-6-0-2-1 and the reverse. They then 
did a test with the beginning and end of the light path on 
the spinning disc, but the middle portion reflected off mir­
rors fixed in the laboratory (directly above the disc); the path 
was 1-6-5-4-3-2-1 and the reverse. The fringe shifts were the 
same as in their first test. This confirms that the light is travel­
ing at constant speed relative to the laboratory, and not relative 
to the disc. They showed that the photographic record of the 
fringe shift and/or the light source may be on or off the disc, 
without affecting the result; this is because it is the behavior of 
the light relative to the rotating disc that is being measured. 
There is a slight Doppler effect when the photographic equip­
ment is in the fixed laboratory, because the disc is moving past 
the viewing lens. Post (1967) correctly dismisses the effect as v/c
smaller than the Sagnac effect, and too small to be observed. 

Figure 3 had the path consisting of two straight lines 2-1 
and 1-6, with two radial connections 6-0 and 0-2. A triangular 
path such as 1-2-0-1 would give the Sagnac result correspon­
ding to the area of the triangle. The only part of the circuit 
contributing to the fringe shift is the straight line 1-2; the 
radial portions do not contribute. On a very large disc, using 
a small chord we approach a straight line Sagnac test. 

Light sent in opposing directions aboard an object trav­
eling in a straight line at uniform speed would never meet 
to be compared. There is nothing magical about the rotat­
ing disc; it just brings the signals back to be examined. 
Werner et al. (1979), using a parallelogram with a long 
axis of 8 cm, detected the Earth's rotation and showed 
that neutrons behave like light in a Sagnac-type test. 
Hasselbach and Nicklaus (1993) showed that electrons in 
a Sagnac-type apparatus behaved like light. They give 
over twenty competing generic explanations of Sagnac. 
They say ((the classical kinematical derivation has the advan­
tage of yielding the correct first-order result in a very simple 
and intuitive way. Its starting point is a consideration that 
applies to any type of waves. 11 

Sagnac Effect Versus Special Relativity 

The Sagnac effect, and the effect calculated by the Theory of 
Special Relativity (SR) are of different orders of magnitude. 
SR stipulates that the time of the traveler (t'), is slower than 
that of the stationary observer (t0). 

to = t'y (2) 

where to is the time for the light to travel a certain dis­
tance, as measured in the stationary laboratory, t' is the 
time for the light to complete the same distance as 

measured aboard the object, traveling at uniform relative 
speed and y = (1 - v2/c2)-0-5. Using Binomial expansion: 

t0 - t' = t' (v2/2c2) and

v2 

(3) 
v2 + 2c2 

dtR the Relativity time ratio. 

In the Sagnac case t0 is the time for a light signal to tra­
verse a stationary circular disc, and t' is the time to tra­
verse the spinning disc against the direction of spin, 
according to the observer on the disc. 

t0 = (2rcr/c) and t'=2nr/(c+v)

V 

to C + V 

= dts the Sagnac ratio. 

The ratio of dts to dtR is :-

v2 + 2c2 

v [c + v]

which for small values of v is 2c/v.

(4) 

(5) 

The Sagnac effect is far larger than the effect forecast by 
SR. In the Pogany (1926) Sagnac test, where v was about 20 
m/s, this ratio is 30,000,000. Post agrees that the dilation fac­
tor of SR is vie smaller than the Sagnac effect. 

Einstein did not address the contradiction to his theory in 
the M&G test even though he visited the team working on 
this problem in 1921. According to Turner (1979), Einstein 
never referred to the Sagnac test. 

On a disc of huge radius a short light path approaches a 
straight line. It follows that an observer aboard an object which 
is traveling in a straight line at constant speed ± v, relative to 
the laboratory would, if lt could be measured, record the speed 
of light, relative to oneself, as c - or + v. That observer would 
record "time" as the very same as observers in the laboratory. 

It is not ((time" that changes, as claimed by the Theory of 
Special Relativity, but the speed of the light that changes, relative 
to the observer aboard the object moving at uniform relative speed. 

Langevin (1937) attempted to prove that the Dufour and 
Pr�nier (1942) tests were compatible with relativity theory;
this was successfully refuted by D&P. Langevin also said that 
t�e assumption of c ± v for the speed of light "gave by a very
simple and general reasoning the Sagnac result. 11 

Some authors, e.g. Post, say that the Sagnac effect can 
exist as well as the SR effect. This cannot be so, because the 
Sagnac effect proves that light does not travel at the same 
speed relative to observers in uniform relative motion. The 
Sagnac effect is in direct contradiction of SR. 

Sagnac Effect and Clock Synchronization 
The effect of gravitation on time keeping of clocks is out­
side the scope of this paper. It is solely the effect of veloc­
ity that is being considered. 

Atomic clocks run slow in relation to their "absolute" 
speeds with respect to the center of the Earth. This was dis-
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covered when clocks were launched on satellites. A clock on a 
satellite runs slower than a clock on the surface of the Earth. 
An observer of this result at the Earth-fixed clock, or the satel­
lite clock, will get the same result. Atomic clocks run slow in 
that fashion, and the readings upon the two clocks can be 
observed from any Inertial or non-Inertial Frame of reference. 

Cocke (1966) showed that the shape of the Earth is such 
that a clock at any latitude will record almost the same time, 
due to the compensating effects of gravitational and velocity 
effects; this was not known in 1905. 

A practical use of the Sagnac effect is the synchronization of 
clock-stations on the Earth, by interchange of electromagnetic 

signals. Transportation of a clock between sites is rarely used. 

When electromagnetic signals are sent from one station to 

another, allowance has to be made for the fact that they 
travel at speeds of c ± v Westward and Eastward respectively. 

The International Telecommunication Union (ITU) and 
the CCDS both set rules for synchronizing clock-stations. 
They have different definitions of "coordinate time." Before 
1997 both (and still the latter) defined the "coordinate time 

scale" at the center of the Earth and the "second" as measured 

upon the rotating Earth; these are incompatible because the 
"second" upon the Earth runs slow by 37,700 ns/year, with 
respect to the Earth's center, and thus to the time scale as 
defined. The ITU retain the same formulae as the CCDS for 
corrections to the coordinate time, even though they now 
define coordinate time as "on the rotating geoid." 

Both bodies name three corrections as "relativistic"; these 
are the velocity effect correction calculated under SR (for use 
when transporting a clock), the correction for the difference 

in gravitational potential under the General Theory (outside 

the scope of this paper), and a third correction named as "for 

the rotation of the Earth." This latter correction is the Sagnac 
correction; it has nothing whatever to do with relativity. It is 
the correction necessary because light does not travel around 
the globe Eastward and Westward in equal times. Invoking SR 
(still more General Theory) to explain the Sagnac effect is like 

claiming that the bouncing of a child's ball requires relativity 
theory to explain it. It is a simple first order effect. Indeed, the 
President of the CCDS wrote to this author in 1997 agreeing 
that the Sagnac effect "is not relativistic." 

Having given examples viewed from geocentric frames, both 
bodies then say that the choice of a coordinate frame is "purely 

discretionary" and recommend the use of a frame fixed to the 
surface of the rotating Earth; after all, that is where we dwell. 

They then apply SR in deriving the time measured from that 
rotating frame. They use the ground speed v of any clock being 
moved from one site to another to calculate the slowing. This 
result is not in accord with the slowing encountered in practice, 

which is proportional to the ground speed plus the tangential 
speed of the Earth at that place, as described above. 

Saburi et al. (1976) sent an atomic clock by air from the 
U.S. to Japan. They also sent a signal via a satellite. The 

Sagnac correction, applied to the signal, concurred with the 
time shown on the transported clock. No Sagnac correction 

was needed to the time displayed upon the transported 
clock. The tiny aeroplane velocity effect was unimportant. 
The ITU add a Sagnac correction to "the time accumulated in 

the reference frame traveling with the clock" even though they 
define "time" as "on the rotating geoid." 

The CCDS say (1997) that they now base their rules upon 
the tests by Wheeler et al. rather than those of Hafele and 
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Keating used earlier, which are discounted in Kelly (1996). 
The Wheeler tests transported atomic clocks over and back 
Westward and Eastward across the U.S. They used the 
ground speed of the clocks being transported, which does 
not accord with the slowing found to occur in practice. 

By utilizing a two-way signaling system, the only signifi­

cant correction, when sending electromagnetic signals from 
one clock-station to another via a satellite, is a correction 
because the signal travels at c ± v Westward and Eastward. 

The ITU (1997) uses two definitions of standard time, 
which differ by a set number of seconds, even though they 
had stated in 1982 that they would thence exclusively use but 

one. The CCDS has an incorrect value for the angular rotation 

of the Earth, although this is not carried into the calculation. 

Defenses of Special Relativity 

The following are common defenses of SR, with a 
refutation of each. 

1. Calculation, involving rotation of the Earth, is referred to

a convenient Inertial Reference Frame situated at the non­

rotating center of the Earth. Using that, it is claimed that

light signals, which are sent around the Earth, Eastward and
Westward (and thus causing a Sagnac effect upon their
return), travel different distances; this is said to explain the
Sagnac effect. This is ruse to explain the fact, as described
earlier, that atomic clocks run slow with respect to that spot.

2. The Sagnac effect is peculiar to electromagnetic signals.
The behavior of sound reflected around on a rotating disc is
the same as light. Sound in still air is not affected by motion
of the source. Substitute 'n' as the speed of sound (for c) at

Figure 2, and we arrive at a Sagnac formula. It is the behav­
ior of the sound, as determined by the "observer" upon the
spinning disc, that is being measured. Do we say that sound
is traveling different distances, as recorded in the nearby
Inertial Frame, and that its speed is a constant to all
observers in uniform relative motion? Because the Sagnac

effect is the same for sound and light, the reason for the
phenomenon must be the same. We know that the speed
of sound varies with the speed of the observer with
respect to the source. So it is with light.

3. The speed of the signal as measured in a Sagnac test is mere­
ly an "average"; the "instantaneous" speed is c at all points on
the circuit. A circular Sagnac test using optical fibers was done,
where the speed of the signal, by symmetry, must be c ± vat all
points on the circuit against and with the spin respectively.

4. The shift of the fringes is not a direct measure of the speed
of the signal. Indeed, but what else can cause the shift?

5. No matter how large the disc, it does not approximate to
a straight line, because there is still some rotation involved.
The center of the Earth (spinning around the Sun) is a suit­
able Inertial Frame.

There is no perfect Inertial Frame; each one chosen is an 
approximation of the ideal. It depends upon the amount by 
which the reference frame alters from the ideal, during a par­
ticular test. The Hafele and Keating test invoked a similar 
Frame of Reference as in case (1) above. During the forty 
hours flying time, which elapsed while sending the atomic 
clocks around the globe, the Earth turned by 1.6 degrees on 
its orbit around the Sun. 
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The center of the Earth turns 1.5 x 10-6 orbital degrees dur­
ing a test involving the sending of an electromagnetic signal 
around the Equator. Sagnac's 1914 test used an enclosed path 

of 0.086m2. His was a polygonal path; taking an equivalent 
circular path of radius 0.165m, the "observer's" position upon 
the disc would turn through an angle of 2.5 x 10-6 degrees
(speed of rotation 2/s) during the 3.5 x 10-9s taken for the 
light signal to complete a circuit. This is certainly as good a so­
called "Inertial Frame" as the geocenter, in the above cases. 

During the M&G test, the reference frame of observation 

turned through an angle of 1.8 x 10-7 degrees.
While the light signal went around the Bilger apparatus, 

the Earth turned on its axis by 4.8 x 10-11 degrees. Bilger et al. 
used a square of side 0.866m upon a disc of 8,750,000m 
diameter (the cross section of the Earth at that latitude). 

The center of the Earth is acceptable as a satisfactory 

Inertial Frame. But the surface of the Earth is not considered 

as an Inertial Frame for the Bilger test, even though there is 
no relative motion between observer and apparatus, and the 
center of the Earth rotates, in the first example above, by an 
angle greater by 3,000,000,000,000 than in the Bilger test. 
Some advocate the use of an Inertial Frame in the laboratory 

in the Sagnac test, or at the geocenter in the Bilger test. That 

would not improve measurable accuracy. There is little point 

in reducing the angle turned from 10-11 to 10-14 degrees!
Adherents of SR would like to refer measurements upon the 
Earth to the geocenter, because atomic clocks run slow in 
relation to that place, as described earlier. 

6. We can make the speed of light measure just about any­

thing in a rotating frame of reference. An example is given

of light traveling between far away galaxies, measured
from the rotating Earth.

But, we are not doing anything so exotic; we measure the 
times for the light to travel distances that are here in the lab­
oratory and are extremely short, as in the Bilger et al. test. 

In the case of the Sagnac effect on the rotating Earth, it is 
claimed that the answer of c ± v is further evidence that the 
speed of light can be any value. Is it not astonishing that the 
assumption of c ± v, for the speed of light travelling Westward 

and Eastward respectively, gives the precise measured result. It 

is not "any value"; it is the correct result. 
These defenses have an air of desperation. 

Paradoxes Dispelled 

Several SR paradoxes are dispelled, because "time" and "dis­
tance" are shown to be equal in the laboratory, and aboard 

objects moving at uniform relative speed. One is the peren­

nial "twin" paradox, which predicts that one twin, who trav­
els away from Earth at very high speed, returns younger than 

the other. Einstein was frequently challenged as to whether 

it was not the "relative" motion that mattered and thus 

would not either twin think the other was younger. 

Eventually, in 1918 he published a supposed explanation. He 

claimed that, during the reversal phase necessary to tum 
around and get back to Earth, the moving twin incurs a 
speeding of "time" that equals exactly twice whatever slowing 

occurs during the steady state, out and back, phase of the 

travel. This is a ridiculous statement. If the reversal took 1 

second and the steady states 100 years, how could the 

"speeding" during reversal equal exactly twice the slowing? 

Alternatively, how could a reversal of selected fixed accelera-

Einstein < 1905> stated 

••the unsuccessful attempts to

discover any motion of the Earth 

relatively to the "light medium"' 

suggested the idea that there 

was no such thing as 

11absolute rest." 

Now that the basic reason is 

removed, SR is no longer essential. 

tions always cancel the slowing from steady periods of vary­

ing duration. He did not give any calculation, but just said 
that "calculation shows" it! This was a vain attempt by 
Einstein to salvage SR. This publication is never quoted by 
adherents of SR. 

A varying value of n for rotating concentric circles of dif­

ferent radii does not occur (Ehrenfest, 1909); a fast moving 

long ladder cannot fit into a short stationary garage 
(Rindler, 1982). 

Behavior of Light 

An M&M-type test was done by Brillet and Hall (1979) to an 

accuracy 4000 times better than Jaseja et al. Their results, 

analyzed by Aspden (1981), show a diurnal variation that 

was, to 3%, the spin velocity effect of the Earth. Light does 
not adopt the spin velocity of the Earth. 

SR has two requirements for light; the speed of light is 
measured as a constant by observers traveling at uniform 

relative speed, and the speed of light is independent of the 
speed of its source. Neither of these requirements is, in all 

circumstances, compatible with the test results discussed. 
Light has to satisfy the following conditions: 

- The speed of light as measured on Earth does not
show any effect caused by the orbital motion of the

Earth around the Sun, to the accuracy of 1:1000.

- Light generated on Earth does not spin with the

spin of the Earth upon its axis.
- Light generated in the laboratory is not affected by
the motion of the object upon which it is generated.
This includes a spinning disc, or an object moving at
uniform speed in a straight line.

The following satisfies all of the above requirements: Light, 

generated on the Earth, travels with the Earth on its orbit around 

the Sun, but does not adopt the daily spin of the Earth on its axis. 

In the case of light emitted on the Earth, the light speed 

is not independent of one component of the speed of the 
source (the movement of the Earth, on its orbit around the 
Sun). O'Rahilly (1938) first mentioned this as a possibility. 

Einstein (1905) stated "the unsuccessful attempts to discover 
any motion of the earth relatively to the "light medium" suggested 
the idea that there was no such thing as "absolute rest." Now 
that the basic reason is removed, SR is no longer essential. 

The tests by Sagnac and M&G were carried out on the 
presumption that there was an "ether"; this paper pro­
vides an alternative explanation. 
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Gravitational attraction must move around with the
Earth, on its orbit around the Sun. Light emitted upon the
Earth adapts to the motion of the Earth when within the
influence of its gravitational field. The behavior of light in
outer space is not as Einstein proposed. It travels at speeds of
c ± v where v is the straight-line speed of the observer rela­
tive to the spot in space where the light was emitted.

E=mc2 

In 1903 De Pretto derived the precise formula E=mc2; his fam­
ily was known to Einstein via Besso, who is mentioned in
Einstein's 1905 paper as having helped (Monti). This equiva­
lence is in conformity with the proposals in this paper.

Conclusions 

The Sagnac effect is in direct contradiction of SR. It is a
non-relativistic first order effect. Time and space are
absolute, not relative. The speed of light is not a constant
to observers in uniform relative motion. Light travels
around the Earth at speeds of c ± v Westward and Eastward
respectively. Light, generated upon the Earth, travels with
the Earth on its orbit around the Sun; it is independent of
the daily spin of the Earth. The international rules for clock
synchronization are contradictory.

The speed of light has an absolute limit of c, and a rel­
ative limit of 2c.
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Subjectivism, Scientism, and Special Relativity 

One of the most impressive volumes to emerge from the
discipline of the history of science in the twentieth 

century was a distinctive critical survey of science in the 
modern period (including many comparisons with ancient 
science) by Charles Gillispie: The Edge of Objectivity, pub­
lished in 1960. It appeared only two years before the late 
Thomas Kuhn's very influential The Structure of Scientific
Revolutions.1 

Although both very well done and very valuable, the 
two books are very different in some important ways. 
Gillispie went along with the traditional view of scientific 
change as usually involving both real progress and a great 
degree of continuity between eras. Kuhn made his impact 
largely by questioning whether changes always involve 
progress, and by emphasizing the differences, rather than 
the similarities, between successive ways of doing and 
thinking about science-i.e., between successive "para­
digms," a word he elevated from an obscure term used in 
studying grammar to a virtual "household word" among 
scholars, in social as well as in natural sciences. 

Kuhn's thought also did much to change the discipline of 
history of science in large measure into a sort of sociology of 
science, concentrating more on looking for cultural biases in 
the minds of scientists, than on mastering the difficult tech­
nical points in the sciences themselves. This change was 
often interpreted as offering an easy way out for historians of 
science short on technical background, who could now with 
full respectability act more like dabbling antiquarians, than 
like scientifically-trained scholars. But the important truths 
newly emphasized by Kuhn were generally considered more 
important than this loss of scientific rigor. 

In 1964, Kuhn moved from the University of California at 
Berkeley to join Gillispie on the faculty of Princeton 
University. The two had been good friends for many years, 
and plans for the move had been laid before the enormous 
impact of Kuhn's 1962 book had been felt. At Princeton they 
interacted positively and harmoniously despite continuing to 
adhere to their significantly different viewpoints on how sci­
ence develops. They worked together for fourteen years at 
Princeton, during which time Kuhn's book became the most­
cited volume in all of academia. Then Kuhn spent a year at 
NYU, before moving permanently to MIT in 1979. 

The only time I ever spoke to Gillispie in person, at a meet­
ing in 1985, he very humbly characterized The Edge of
Objectivity as rather old-fashioned. 

But I thought then, and still do, that this self-evaluation 
was too humble. In fact, I believe Gillispie's book speaks very 
cogently to some of the most crucial needs of contemporary 
scholarship, by serving to clarify the difference between valid 
science and inadequate quasi-science-at least some of the lat­
ter having been stimulated by the tolerance for subjectivity 
that Kuhn's almost-relativism (he was not an out-and-out rel­
ativist, as many claim) helped to inspire. 

John E. Chappell, Jr.* 

Gillispie characterized the course of genuine scientific 
progress in modern times as one marked by the constant 
superseding of largely subjective ancient science (Aristotle's 
physics was a particularly vulnerable example) by the 
advancing front or "edge" of much more objective modern 
science. He helped to define what he meant by "objectivity" 
by considering also its opposite, as exemplified by the unfor­
tunate attempts by the great German poet Goethe (late eigh­
teenth and early nineteenth centuries) to challenge and 
replace Newton's theory of colors. Goethe, who of course 
worked and wrote mainly in the humanities, achieved mod­
erate success with his work in biology; but then, more seri­
ously hampered in physics than he was in biology by his 
highly subjective habits of mind, he stumbled into serious 
error by believing that light is "the manifestation of the 
immanent divine," and even involves emotions.I 

Like almost every other non-physicist of the time, Gillispie 
interpreted modern physics in the way that physicists told 
him to. But one wonders how he might have doled out accu­
sations of non-scientific subjectivity, if he knew what many 
hundreds of contemporary dissident physicists know about it. 
In any case, I wish to make such a judgment myself. The large­
ly unrecognized crisis in modern physics stems very largely, 
probably primarily, from a failure to exert sufficient effort to 
move beyond comfortable subjectivity, into more difficult yet 
more rewarding effort out there on "the edge of objectivity."

For the physicist of today, it is not so much a matter of 
being mired in the humanistic or the poetic, as in the case of 
Goethe, as it is of just being too willing to stop searching, 
once an easy interpretation is found that seems congenial to 
the viewpoints and biases of the typical physicist. Now and 
then a physicist will say: "I didn't expect nature to be so wild 
and weird; but the empirical evidence indicates that it is." Of 
course, with help from the sort of "constructivist" explo­
ration of the scientist's choices that has been in recent 
decades encouraged by Kuhn's thought (A "constructivist" 
critique of science argues that what a scientist offers as a true 
reflection of nature may instead represent primarily a social 
or cultural "construct."), one may often discern that the 
wildness and weirdness are mainly in the scientist's mind, 
rather than in nature; and that he simply gave up and 
stopped short of reaching a truly objective answer. 

After all, as Kuhn made clear, in perhaps the most 
important idea in his entire corpus of work, in choosing 
their paradigms scientists often lean primarily on nonsci­
entific motives and biases. 

In my talks at meetings of the Natural Philosophy Alliance, 
I have managed to take this concept of leaning on non-scien­
tific motives and tum it against modem physics-a procedure 
that Kuhn, as well-trained in and as highly trusting of all stan­
dard physics as he was, never even began to attempt. I have 
regularly characterized the chief bias of contemporary physics 
as being in favor of "the irrational and the bizarre"-roughly 
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another way of saying "the wild and the weird." 
Perhaps an equally important bias has been the wish to 

seem unusually important, superior to ordinary people and 
their "common sense." Common sense is often spoken of 
with disdain by physicists, who want us all to believe, as 
Einsteinian special relativity (SR) teaches, that time and space 
are radically different from what earlier scientists and those 
who trust in common sense have thought they must be like. 

The latter of these two biases is virtually by definition sub­
jectivist, in nature; it elevates personal motives and feelings 
above whatever external nature might show to be true and 
important. It involves a flight from the difficult struggle to 
achieve real objectivity, in favor of easy satisfaction with the 

familiar and the self-serving. Let us believe in what elevates 

and preserves ourselves, the physicists are in effect saying, and 
then fashion it into a new paradigm that we offer to the world 
as a profound insight into the true nature of the universe. 

Let us, e.g., explain that only by way of our marvelous 
new theory can people realize that time does not run 
smoothly and evenly and everywhere the same, as has 

always been thought, but that it can actually change its rate 
of flow, and that simultaneity is not the same in every coor­
dinate system; "the evidence" proves it. Maybe we can't sus­
tain the old myth, commonly heard as late as the middle of 
the twentieth century, that only twelve people in the entire 
world-twelve of us, of course-can fully grasp these new 
insights; but still we can impress others that we and our 
mentors have been mental giants, who deserve more 
research funding than all other sciences put together. (In 
many years this has indeed been the case.) 

Apart from this particular sort of claim to exclusiveness and 
superior insights is a claim that has often been made from 
beyond the borders of physics, throughout all of science and 

even beyond, for even longer than the past century: that sci­
ence in general provides a superior avenue to truth on nearly 
every matter, and that unless one searches for truth in the way 
scientists search for it, the validity of one's answer is in serious 
doubt. This attitude implies that one should believe only in 
what one can sense and measure and quantify, what one can 
be "positive" about-as suggested by influential "positivists" 
around the beginning of the twentieth century, such as Mach, 
Ostwald, and Duhem. And positivism has tended to be close 
to materialism, since what science measures is primarily only 
material reality. This in turn leads to serious skepticism about 
all claims for the spiritual and for the immaterial. 

Positivist and materialist views may provide a good founda­
tion for science per se. But too often a scientist is heard to claim, 
for example, that he doesn't believe in God because he can't find 
any scientific evidence for God. Or in prayer, because it can't be 
pinned down and measured, like a laboratory procedure. Such 
applications of scientific methods and criteria beyond the realms 
in which they are appropriate are often termed scientism. Rightly 
so, the word "scientism" is usually applied in a pejorative sense. 
I suggest that scientism represents a form of subjectivism, of 
hyperinflation of what seems personally important, at the 
expense of the objective and the transcendental (i.e., what exists 
beyond immediate sense evidence). 

Scientists often make scientistic evaluations not only in 
realms of thought where they clearly have no business intruding, 
such as religion (How could science possibly enlighten us, e.g., as 
to moral judgments of right and wrong?), but also in areas of sec­
ular scholarship beyond the range of what is now well-known, 
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yet conceivably able to be brought later within that range. For 
example, at the 1979 Houston meeting of the American 
Association for the Advancement of Science (AAAS), one well­
known physicist distributed a list of topics he branded as pseu­
doscience; and on it he included ESP-extra-sensory perception, 
or mental telepathy. But in fact no one has yet proven that there 
is not an actual sense in living organisms, a telepathic sense, that 
works and could be analyzed scientifically. The constant practice 
of prayer among religious people is one example of trying to gen­
erate telepathic responses; and if it had not been successful at 
least part of the time over the millennia of human existence, one 
strongly suspects that it would no longer be so heavily recom­

mended. Many other examples of telepathy other than prayer 

have been so convincingly documented that it may be appropri­
ate to claim they already have real scientific validity.2 

At that 1979 AAAS meeting, I distributed several copies of an 
answer to this very scientistic physicist, arguing that no claim 
of ESP is quite so ridiculous as that attributed by contemporary 
physicists to photons-which are very tiny and of course do not 

even possess minds-when they affirm the second postulate of 

SR, which in effect says that any photon approaching an 
observer senses when the observer moves toward or away from 
the photon, and then adjusts its own velocity so that it always 
remains at a constant c relative to the observer. 

The word "scientism" has also been frequently applied to 
attempted applications of the scientist's point of view in 
other fields. This was very common during the nineteenth 
century, especially among social scientists, who often tried 
to apply alleged "scientific" methods to analyze subject mat­
ter that does not at all easily yield to such treatment. This 
was done by Comte, who in the early nineteenth century 
called his new brand of social and historical analysis "posi­

tivism," unjustly claiming for it a degree of certainty and 
prestige comparable to that attained by Newtonian physics; 
and then after Comte, Marx and Engels developed theories 
that were also largely scientistic, rather than truly scientific 
as they wanted us to believe they were. 

But what I wish to emphasize most heavily in this article 
is that scientism has wreaked havoc within the realm of sci­
ence itself For example, only scientistic arrogance could 
claim that physics alone is authorized to tell us what time 
and space are all about; after all, both dimensions suffuse the 
subject matter of every scholarly discipline, and even of 
everyday life itself: the lebenswelt ("lifeworld") that philoso­
phers such as Husserl and Merleau-Ponty invoked in protest­
ing the wild and weird new concepts of SR, especially in 
regard to time. Philosophers today almost universally ignore 
these protests against SR-just as physicists, straining to 
adhere to standard dogma, ignore Einstein's various papers 
(especially in the 1920s) arguing in favor of an aether. But 
there they are, clearly in print, and some day these philoso­
phers are going to get credit for their very acute insights.3 

The most damaging manifestation of scientism in physics 
lies in the disciplinewide contempt for philosophy. Of course, 
if all philosophers were doing merely speculative meta­
physics, offering theories about the nature of the universe 
that are not backed up with solid empirical evidence, it would 
be easy to share their disdain. But philosophy also includes 
logic, a very fundamental branch of knowledge which is at 
least as rigorous as mathematics-so beloved of nearly all sci­
entists-and in my opinion even more fundamental than 
mathematics: you can follow all the mathematical rules in 



your reasoning, but if you change the definition of one sym­
bol in the middle of your argument, you have violated the 
most fundamental rule of logic, the law of non-contradiction, 

and your argument then loses all claim to validity.4 

Modern physics violates this law frequently. In the case of 
SR, Einstein violates it near the start of his famous 1905 paper 
on special relativity, when in his attempt to show, by means of 
his famous and often republished train-and-embankment 
thought experiment, that simultaneity varies with relative 
motion, he first attributes to the light beams on the train the 
variable velocities of c ± v, and then later clearly implies that 
they each have the velocity of c, unmodified.s 

Especially in his disagreements with quantum physics, 
Einstein stressed his belief that his own relativity theories embod­
ied an objective approach to nature. But he simply did not fully 
understand what these theories represented in this regard. 

It is true, however, that even more glaring examples of 
unjustified subjectivity can be found in Copenhagen-type 
quantum physics, and that these do much to support the view 
that disdain among physicists for philosophy and especially 
for logic has left them deeply mired in counter-productive sub­
jectivism and scientism. It is way past time for them to display 
renewed respect for the criterion of objectivity. 

(This article is adapted from a paper read at the Natural 
Philosophy Alliance meeting in Denton, Texas, in March 2001. 
Sincere thanks to Charles Gillispie for reading an early draft of 
this article and making important suggestions.) 
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McCausland continued from page 13 

instead of a clock, and pretend that the clocks seen 
through the looking glass were real clocks. 

It is obvious that the information provided to the 
observers in each case is just the same as if they read the 
adjacent moving clock directly without using the inter­
mediary moving "clocks." Those clocks are both mis­
leading and superfluous: misleading because they do not 
work as good clocks should, and superfluous because the 
observers can take the readings of the adjacent station­
ary clocks directly as they pass along the string. 

If we consider more fully the case mentioned in (1) 
above, we can easily see that, if we have a pair of rela­
tively stationary clocks that run faster than normal (for 
example, suppose they run at double the normal rate), it 
would be possible to synchronize those clocks by light 
signals as in the definition of synchronization. All that 
Einstein's argument has shown is that the settings for 
such mutual synchronization are different from the set­
tings required for both clocks to match the readings of 
the adjacent stationary synchronized clocks as they pass 
along the row. This should be no surprise: if we allow 
some clocks to run faster than they should, and compare 
their readings with other clocks that run at the correct 
rate, we should expect to encounter some anomalies. 

In conclusion, I suggest that Einstein's argument, that 
clocks that are synchronized for a stationary observer are 
not synchronized for a relatively-moving observer, is 
incompatible with the strict interpretation of his defini­
tion of synchronization and represents a serious prob­
lem for the special theory. 
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The sagnac and Michelson•Gale•Pearson Experiments: 
THE T RIBULATIONS OF GENE RAL RELATIVITY WITH RESPE CT TO ROTATION 

A cosmic universal frame of reference for 

the propagation of electromagnetic ener­

gy has been found, in direct contravention of 

Special Relativity-yet, as soon as it was made, 

this discovery was co-opted by Big Bang ideolo­

gists as evidence for a cosmic entropy. Relativist 

metaphysics succeeded in keeping its cake and 

eating it too. Such are the privileges of theories 

that become part of the organon of royal science. 

Abstract 

In the history and theory of Physics, there are accursed 
experiments voted to systematic oblivion. Two such exam­
ples are the 1913 Sagnac and the 1925 Michelson-Gale­
Pearson (MGP) experiments, which, to this day, remain 
welded together as the repressed of General Relativity (GR). 

That the MGP experiment was voted to oblivion is all the 
more glaring an omission, since it was supposed to provide 
a test for Einstein's "principle of equivalence" of inertial 
and gravitational masses, the actual basis for GR. The rela­
tivistic expectation sanctioned by Einstein in 1924 was that 
the MGP experiment should detect a full fringe shift in 
order to confirm General Relativity, whereas a null result 
would have been compatible with the notion of a partial 
aether drag. Note that the expectations regarding the null 
result had now been inverted with respect to the MM exper­
iment, because the MGP experiment tested for rotation and 
not translation of the Earth. So argued Einstein. 

In this context, the authors wonder why should rotation 
be measurable because of a Spacetime drag of inertial frames 
in rotation, and translation remain unmeasurable and unable 
to elicit the dragging of its own inertial frame, when trans­
lation is also a gravitational motion and there must be 
equivalence in principle between inertial and non-inertial 
frames? The problem is further highlighted by GR's later 
confrontation in the early 1930s with the 1913 Sagnac 
effect, because GR is here constrained to admit that, "for 
non-inertial frames," the speed of light is no longer con­
stant. After all, to be consistent with itself, as Aspden has 
pointed out, Relativity should have followed Mach's lead and 
proposed that one should not be able to electromagnetically 
measure any speed of rotation with respect to Space. To 
achieve this somersault, Einstein adopted the relativistic 

dragging of inertial frames from aether drag theory, and 

© 2001 Correa & Correa-All rights reserved. 

32 IS SU E 3 9, 2 0 0 1 • I N F I N I T E E N E R G Y 

Paulo N. Correa and Alexandra N. Correa* 

even went as far as claiming in 1920 that with GR, "the 
conception of the ether has again acquired an intelligible 
content, although this content differs widely from that of 
the ether of the mechanical undulatory theory of light." 

But did Einstein's trajectory remain loyal to this pro­

gram? The authors contend that it did not. Central to the 
GR paradox was the axiomatic assumption that gravitation­

al field energy can be treated as reducible to the interval met­
ric structure of Spacetime itself From an energeticist per­
spective, this was an essential metaphysical lapse-emp­
tying gravitation of its energetic content and replacing it 
with the structure of a manifold that is susceptible to the 

criticism that it essentially confuses Time with Space. 
Moreover, there is no intrinsic or heuristic requirement 
on the part of the Sagnac effect for any time-dilation 
transformations. Einstein was, in fact, obliged to treat 
the continuum as a pseudo-Riemannian manifold that 
had a separate physical reality distinct from the spatiotem­
poral relations between material objects. This clearly 
introduced substantivalist considerations into what was 
originally deemed to be a relationist project. 

These considerations lead one to become suspicious of 
Einstein's utterances about an aether compatible with 

Relativity. The problem is that the "aether" that Einstein 
increasingly appeared to have in mind, rather than 
becoming, as promised, a "non-material, non-mechani­
cal, and gravitational aether," turned instead into a pure 
metaphysical fiction; a disembodied Spatial reality 
endowed solely with a mathematical existence and barred 
from any access to Time and synchronicity. Einstein oper­

ated a reduction of gravitational theory to geometry, and ulti­

mately precluded therefore any recourse to the notion of gravi­

tational energy. With this mystification, rotation was 
indeed made to appear as a mystery of nature. 

Subsequent evolution of relativistic cosmology at the 
hands of Einstein's successors has resurrected the prob­
lem of absolute motion in the measurement of peculiar 
velocity with respect to the cosmic background radiation 
(CBR). A cosmic universal frame of reference for the 
propagation of electromagnetic energy has been found, 
in direct contravention of Special Relativity-yet, as 
soon as it was made, this discovery was co-opted by Big 
Bang ideologists as evidence for a cosmic entropy. 
Relativist metaphysics succeeded in keeping its cake and 
eating it too. Such are the privileges of theories that 
become part of the organon of royal science. 

. . Classical theory tends to start out with charge as the 

source of electric fields, whereas Relativity pulls field out 

from nowhere by the magic of abstract transformations 

of reference frames." 

H. Aspden, Modern Aether Science, 1972, p. 85
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1. The MGP Experiment as a Test of General Relativity:

Einstein's Ambivalence

There are some experiments in the history and theory of 
Physics which are systematically ignored. One such glaring 
omission is the 1913 Sagnac experiment, whose principle 
and effect are today used in the ring laser gyro applied to 
submarine and satellite navigation, and another significant 
omission is the Michelson-Gale-Pearson (MGP) experiment 
which was supposed to provide proper verification of 
Einstein's GR, in accordance with Silberstein's proposal. 

The omission of the MGP experiment is all the more glar­
ing as it was supposed to provide a test for Einstein's "prin­
ciple of equivalence," the actual basis for GR, which posits 
the equality of inertial mass and gravitational mass. And this 
is precisely the excuse that textbooks on the matter utilize to 
ignore the MGP experiment: that it falls outside the scope of 
Special Relativity and can only be addressed by GR. In this 
vein, A.P. French's MIT course and textbook on SR did not 
even mention the MGP or the Sagnac experiments once. 

This argument can certainly be seen as specious if we con­
sider that, strictly speaking, the MGP experiment has never 
been cited as an experimental confirmation of GR-not 
even by Einstein when he enumerated, towards the end of 
his life, the three major tests of GR as being: the oval orbit 
of Mercury, the bending of light rays in a gravitational field 
(which he considered confirmed by the English Solar Eclipse 
Expedition), and the spectral redshift. However, around the 
GR theory, Einstein elaborated a series of considerations on 
gravity waves (1916) and the gravitational aether, which 
were not really part of GR but in fact straddled his attempts 
to develop a unified field theory. Be that as it may, the ques­
tion that awakens one's attention is-why should Relativity 
(GR), when predicting the outcome of the MGP experiment, 
expect a positive fringe shift with regard to the rotation of 
the earth, whereas beforehand, as a Special Theory (SR), it 
had based its axiomatic assumptions upon the null result of 
the MM experiment with regard to translation of the Earth? 

Back in 1924, the relativistic expectation, as proposed by 
Silberstein and sanctioned by Einstein, was indeed that the 
MGP experiment should detect a full fringe shift if it were to 
confirm Relativity, whereas a null result would have been com­
patible with the notion of a partial aether drag. The expecta­
tions regarding the null result had been inverted with respect 
to the MM experiment, because the MGP experiment tested for 
rotation and not translation of the Earth-so argued Relativity. 
The major difference between the MGP experiment and the 
� experiment is that the MGP experiment utilized a fi.xed
interferometer rather than a rotating one, measuring a four-way 
propagation of light around a very long rectangular pathway 
(the East-West legs were 612m long, and the North-South legs 
were 339m long). Since there was no rotation of the observer, 
the latter remained fixed to the revolving frame of the Earth. 

The outcome of the MGP experiment was ambiguous, 
though maybe no more ambiguous than the small persistent 
positive shift observed in MM experiments. Composed of 269 
separate tests with readings that varied from -0.04 to +0.55 of a 
fringe, and a mean at +0.26 fringes, the MGP experiment could 
be interpreted to yield a positive result of"" 0.3 km/s-therefore 
near the speed of the Earth's rotation-but the result was of bor­
derline significance. It could be said that the experiment was 
inconclusive because it adduced neither proof that there was a 
shift in the phase of the light beams, nor that there wasn't one. 

With his typical inclination towards ambiguity, Michelson 
concluded that "the result may be explained on the hypothe­
sis of an ether fixed in space, but may also be interpreted as one 
more confirmation of Einstein's theory of relativity."l This was 
a major ambivalence on Michelson's part, and one which 
might appear to justify Einstein's reservations about 
Michelson's own understanding of the problems at stake, were 
it not for the fact that Einstein himself was subject to a com­
parable ambivalent oscillation. Indeed, why should GR predict 
that rotation was optically measurable but not translation? 

This question is all the more poignant as Ernst Mach, 
whose work was considered by Einstein himself to be the 
forerunner of Relativity, had suggested precisely this postu­
late on the basis of what he saw to be the impossibility of 
distinguishing whether the Earth rotated or was immobile 
and the stars alone circled the Earth. This undiscemability and

equivalence was the basis for postulating the relativity of all 
motion with respect to the motion of other material bodies, 
and was the cardinal assumption which Einstein elaborated 
into the first guiding principle of SR. When Mach had enun­
ciated this principle with respect to rotation, it did not yet 
constitute a complete break with classical thought, exactly 
because rotation was considered to form a "bad and forbid­
den system of coordinates" (to employ Einstein's and 
Infeld's expression in their criticism of classical kinematics), 
an anomalous non-inertial frame. Einstein, however, applied 
Mach's principle to translation, where the frame is directly 
considered to be inertial. Why then, when Einstein returned 
to the problematics of gravitation and rotation, should he 
choose to invert Mach's original proposition by suggesting 
that, whereas with SR the absence of fringe shift in the MM 
experiment was explained by Mach's principle, GR should 
predict the presence of fringe shifts for the MGP experiment, 
in apparent contradiction with Mach's principle? 

To many authors, herein lies a clear indication of the fun­

damental ambivalence of Relativity regarding the physics of a 
"non-inertial" rotating frame. After all, to be consistent with 
itself, as Aspden correctly pointed out in his "Physics 
Unified," Relativity should have followed Mach's lead and 
concluded that there should be no way to measure-optically 
or electromagnetically-the speed of rotation, or even detect 
the rotation of a body with respect to space. If, with General 
Relativity, Einstein had attempted to demonstrate that the 
fundamental laws of Physics ought to be the same in inertial 
and non-inertial, or revolving, frames of reference, why 

F or A. Compton, the MGP experiment pre­
sented a non-significant phase difference 

and therefore confirmed Relativity because 
there was no aether-drag that could or should be 
invoked. With the triumph of this view, a new 
set of rules had insidiously crept into the game. 
Relativity now required a null result in both the 
MM and the MGP experiments, and the door 
was closed on the matter of the aether. 
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should inertial frames be unable to optically measure their 

translation, but non-inertial frames be able to measure their 
rotation? The question is all the more poignant as Newton's 
Law of Gravitation was easily deduced from Kepler's Laws of 
Planetarian Translation, but remained disconnected from 
planetarian rotation. Yet, the circular-Galilean or elliptico­
Keplerian motion of the planets must be considered to be just 
as much a form of angular motion as planetary rotation is. 

The only possible way for Einstein to explain this seeming 
contradiction between the presuppositions of SR and those of 
GR, would have been to assume that c is referred to the inertial 
axis of the Earth for purposes of translation and thus permits 
detection of rotation with respect to the same non-revolving 
axis. But, as we shall shortly see, that is not the route he took. 
In fact, the route Einstein embarked upon was a tortuous one, 
utilizing elements that, strictly speaking, were outside of GR, to 
define Space as the domain of a "gravitational aether," only to 
end up in a geometric formalism of a Spacetime that serves as 
an empty container defined by an elastic tensegrity of intervals. 

But because Relativity, in its restricted form, had largely dis­

carded the problem of rotation from consideration of the null 
effect of the MM-type experiments, it could appear to be con­
sistent with both electromagnetic detectability of rotation and 
undetectability of translation, and thus appear to withstand 
not only this contradiction but also its own ambivalence with 
regard to the detectability or undetectability of rotation! 

The ensuing confusion amongst physicists was so deep 
that the results of the MGP experiment could advantageous­
ly be seen to confirm Einstein's Relativity with respect to 
rotational motion, irrespective of the outcome of the exper­
iment!-and just as well appeared to confirm the adequacy 
of Michelson's method to detect the rotary deflection pre­

dicted by aether theory. While Relativity was satisfied with 

the negative result with respect to translation, it was nearly 

indifferent to the results obtained with respect to rotation. 
This ambiguous situation was reflected in the ranks of rela­

tivists. Those who believed that the positive result from the 
MGP experiment was significant, like Silberstein, would argue 
that all it proved was that "the Earth rotates in its axis," ,pre­

cisely what Foucault's pendulum had demonstrated. Those 
who believed that the result was non-significant, like 
A. Compton, would conclude that the Earth's rotation had no
effect on the speed of light and that the MGP experiment had
definitely disproved the aether-drag hypothesis and confirmed
Relativity. The latter view has today become the accepted one,
and most discussions of the speed of light tests ignore the MGP
experiment and feel justified in doing so. Jaffe, in his book
Michelson and the Speed of Light, gives the matter one paragraph
in which he does not even report the findings.

However, at the time, in 1925, the lines were not yet drawn 

in the sand, and the perplexed and ambivalent state of physi­
cists and relativists alike was translated by the famous New

York Times headline of January 9, 1925: "Michelson Proves 
Einstein Theory-Ether-Drift is Confirmed-Rays found to 
travel at different speeds when sent in opposite directions!" 

The paradox could not have been greater. 
For the problem is that, if GR is to uphold optical 

detectability of rotation, even arguing that the inertial 
frame of reference of rotary motion is the non-revolving 
axis of the Earth which therefore precludes optical 
detectability of translation, it must accept the notion of 

an aether, albeit a non-stationary one. We have seen that 
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Einstein was so inclined, and this likely explains what 
appears to be a contradiction between the predictions of 
SR and GR, as his own attempt at relativizing (Special) 
Relativity itself. Indeed, one could read into this aspect 
of GR the requirement that an aether must exist; an 
aether which is in a state of rotation around the planet 
and is nearly synchronous with the rotation of the latter, 
a concept akin to that of Stokes' aetherosphere but 
involving not a drag caused by translation, but an actual 
rotating aether envelope propelling the Earth forward. 
Yet, for reasons altogether obscure, Einstein's thought 
after 1926 made a complete U-turn with respect to this 
problem, and he ended up by embracing the phenome­
nological postulates underlying the Special Theory (an 
effectively empty space occupied by a gravitational field 
that only in principle is independent from matter) as 
being the very foundations for a field unification which 
was, even in his own estimation, unsuccessful. 

It is in this sense that A. Compton was ultimately cor­

rect-if the results of the MGP experiment are, or were, to 

be considered significant, they could never be seen as 
proving Einstein's theory. What was consistent with 
Mach's principle was the complete inability of an observ­
er to detect either his rotation or his translation by opti­
cal reference to a fixed aether. Hence, for A. Compton, the 
MGP experiment presented a non-significant phase dif­

ference and therefore confirmed Relativity because there 
was no aether-drag that could or should be invoked. With 
the triumph of this view, a new set of rules had insidious­
ly crept into the game. Relativity now required a null 
result in both the MM and the MGP experiments, and the 

door was closed on the matter of the aether. 

"The ratio of the masses of two bodies is defined in 

mechanics in two ways which differ from each other 

fundamentally; in the first place, as the reciprocal ratio 

of the accelerations which the same motive force 

imparts to them (inert mass), and in the second place, 

as the ratio of the forces which act upon them in the 

same gravitational field (gravitational mass) .It is 

only when there is numerical equality between the 

inert and gravitational mass that the acceleration is 

independent of the nature of the body" 

A. Einstein, The Meaning of Relativity, 1955, p. 56 

2. The Old and New Theories of Gravitation

In Newtonian physics we learned that all bodies, independ­
ent of their mass density or weight, fall towards the Earth 
with the same acceleration. That is, if air were absent so that 

the Archimedes law of buoyancy could not apply, a feather 
and a ton of lead would fall with the same acceleration, free 
fall being proportional to the mass of each body. Newton's 
Second Law postulates that, if force is constant, acceleration 
decreases as the mass of a body increases; but, with respect to 
terrestrial gravity, a body twice the weight of another will 
have twice the force of gravity pulling it down. As weight and 

mass effects will cancel each other, gravitational acceleration 
will be the same or constant in all cases. Released from the 
same height, and in the absence of air, the feather and the 
ton of lead should reach the ground at the same time. 

Newton formalized this relation in the law of gravita­

tional attraction between the masses of two bodies: 
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where Fg = the gravitational force, G = a constant, M = mass 
of the Earth, mg = gravitic mass of the object in free fall
towards the Earth, d = distance from the center of the Earth 

to the center of the object in free fall. As the force exerted on 

an object with inertial mass mi is: 

or the product of inertial mass times acceleration, we obtain, 
on the condition that gravitational and inertial masses be the 
same, the following equation: 

which resolves to 

G (M)/d2 
= a

In other words, the acceleration of an object under the 
action of a gravitational field is independent of the mass of the 
object. Having arrived at this conclusion, Newtonian 
mechanics does not explore it further. But Relativity holds 
that a gravitational force of attraction expressed by down­
ward motion (free fall) is equivalent, for all bodies regardless 
of mass, to a comparable upward linear acceleration of any 

inertial frame (the elevator analogy) in a gravitational field. 

Both approaches-gravitational and inertial-to the phe­
nomenon of the free fall of mass are equivalent. 

This thought-experiment or, effectively, this axiomatiza­
tion, equates therefore gravitational motion with acceleration of 
inertial frames of reference. The bottom line of GR's principle 
of equivalence is that an accelerating reference frame is 

equivalent to an inertial frame upon which a gravitational 

field has been imposed. Phenomenologically, GR proposes 
that there is no way to distinguish between the weight m 
that "wants to remain behind"-due to inertia, when its 
frame of reference moves upward-and the weight m being 
pulled down because of its heaviness (gravitational mass). If 

the weight of a body is distinct from its mass, that is, if 
weight is but the effect of attraction of this mass by the Earth 
(far from the Earth, the body would still have mass, but its 
weight would be negligible), then it is the mass that deter­
mines the weight of the body once a gravitational field is 
given. Since this defines gravitational or heavy mass, inert 

mass simply becomes the property of resistance to changes 

in motion. Heavier or volumetrically denser mass may have 
a stronger downward pull than lighter mass, yet at the same 
time the pull has to carry or displace a greater inert mass­
hence the fall is not any faster. Because inert and heavy mass 
are the same, no distinction between accelerated motion and 

gravitation can be made in General Relativity. 

The problematics raised by the Michelson-Morley experi­

ment affects not only the restricted theory of Relativity, but 
also General Relativity, as it raises the whole question of the 
equivalence between revolving and inertial or translating 
frames. Moreover, if the MM experiment cannot be truly 

considered as a test of SR, the MGP experiment was intend­

ed specifically as a test of General Relativity. 
The peculiarity of the inverse positions of Relativity vis-a­

vis translation and rotation finds its roots in the fact that for 
restricted Relativity a negative result of the MM experiment 
was consistent with the notion that the Earth's translatory 

motion through Space could not be detected; but it was 

inconsistent with Newtonian mechanics, specifically with 
Newton's Second Law and his Law of Gravitation. If objects 
attracted each other with a force that depended on the dis­
tance between them, and if action-at-a-distance were true 

nonlocality of action, then the gravitational force could not 

be subject to the limitation imposed by the speed of light, as 

enunciated by Special Relativity but now generalized to grav­
itational fields by GR. This of course raises the problem of 
the propagation of the gravitic interaction and its relation­
ship with the propagation of electromagnetic disturbances. 
In this respect, GR also makes a set of assumptions, which 
can be dissected as follows: 

1. The local equivalence of Gravity with acceleration of
inertial coordinate systems is considered in the context
of a curved extension of flat 4D pseudo-Euclidean
Minkowski Spacetime to obtain a pseudo-Riemannian
manifold described by a set of tensors that preserve the
interval metric and the spatialization of Time.

2. Accordingly, just as the invariant c applies to the
propagation of electromagnetic field disturbances for
all inertial frames in uniform translation, so does it
apply to the propagation of gravitational field distur­
bances. Hence, GR predicts the existence of gravita­
tional waves or field radiation propagating at speed c.

3. Point masses under no other influence but that of
gravitation, follow "time-like" geodesics, whereas
light rays under the same conditions form "null-geo­
desics" of Spacetime.

4. It is the deviation of particles from their "time-like"

geodesics which gives rise to inertial effects (a reha­

bilitation of the Newtonian notion that it is the devi­
ation from straight line motion by an acceleration
which produces inertial forces).

To this set of evident assumptions, GR couples a set of hid­
den or intrinsic assumptions, which bear closer scrutiny. The 

most important of these are: 

1. The axiomatic assumption that gravitational field energy
can be treated, not only as being ruled by the limit c as
an invariant absolute velocity of propagation, but, far
more fundamentally, as reducible to the interval metric

structure of Spacetime itself. From an energeticist perspec­

tive, this is an essential metaphysical lapse---emptying

gravitation of its energetic content and replacing it with 
the structure of a manifold which is susceptible to the 
criticism that it essentially confuses Time with Space.
The whole theory also forsakes the Machian designs

of "true relationism, 11 by becoming susceptible

E instein's concept of a curvature of 

Spacetime has been linked to FitzGerald's 

imprecise notion of gravity, which postulated that 

gravity resulted from a change in the structure of 

the aether caused by the presence of matter.4 
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to the criticism that it confuses energy and its effects 
with an axiomatic Form of the continuum. 

2. This betrayal of Machian hopes is made final by
the fact that in GR the structure of the manifold is
not determined exclusively by mass-energy distri­
bution. The distribution of mass-energy in the uni­
verse contributes to the determination of the
Spacetime metric structure, but the metric itself has
axiomatic constraints of its own.

This relativistic somersault, still more fundamentally, rais­
es the question of why classical Physics should have consid­
ered rotation as forming a "forbidden" system of coordinates 
devoid of equivalence with inertial systems. SR established 
that the laws and concepts of physics are the same for all 
inertial frames, each inertial frame of reference describing 
any event with its own set of numbers (x, y, z, t). As there is 
no extra-special frame, no absolute point of reference, all 
inertial frames in relative uniform motion must yield the 
same physical laws. So why should the laws of physics not 
apply to "non-inertial" frames of reference, such as revolving 
frames or frames subject to acceleration and deceleration? 

This question has a direct bearing upon the MGP experi­
ment. For, an observer on a merry-go-round will not be 
allowed to deduce the equivalent laws of physics, since its 
frame of reference is "non-inertial" and allows one to argue 
that Newton's first law does not apply, as in rotating bodies 
the direction of velocity is constantly changing. Yet, so 
argues GR, it is possible to describe the same laws of physics 
from the rotating observer's viewpoint, if one postulates that 
what is revolving is not the observer, but the rest of the 
world around him. This is what Mach was getting at with his 
principle of the relativity of motion. 

Now, this was precisely the ostensive point of Einstein's 
assault on the matter with his proposal of a generalized 
Relativity-yet, paradoxically, what the theory ended up 
doing was to axiomatically establish the absolute character of 
rotation. With the stated objective that GR should demon­
strate how the fundamental laws of physics ought to be the 
same in inertial and non-inertial frames of reference, whether 
the latter were revolving or under acceleration, Einstein, 
between 1908 and 1914, unsuccessfully attempted a treat­
ment of gravitation that was compatible with the special 
theory. When the final of two such treatments emerged, in 
1915, Einstein claimed that it had been achieved at the cost of 
positing a new concept of the aether-as he put it five years later 
in "Ether and Relativity"2-by retaining the speed of light as 
a cosmic invariant that also applied to gravitational fields. 
Hence, we find Einstein attacking the hollow and static aether 

In 1954, a year before his death, Einstein wrote

to Besso: "I consider it quite possible that 

physics cannot be based on the field concept, i.e. 

on continuous structures. In that case, nothing 

remains of my entire castle in the air, gravitation 

theory included, and the rest of modern physics." 
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concepts of physicists like Lenard, while invoking Mach to do 
so-but, and at the same time, we find him going beyond or 
astray of Mach's positions as well: "the idea of the relativity of 
force if stated in the form given by Mach, can be used only in 
connection with rotary motion. Einstein had to extend the 
idea in such a manner as to make it applicable to every 
motion. He achieved his aim through the principle of equiv­
alence,"3 at the cost of turning Mach on his head, and admit­
ting to an absolute rotation of Spacetime. 

As Einstein adapted it, Mach's principle became expressed 
in the fundamental GR notion of a curvature of Spacetime 
determined mechanically by the distribution of matter in 
the universe (one can no longer speak of distribution in 
Space proper either) and the kinetic energy of motion of the 
bodies populating that universe, and determined axiomati­
cally by consideration of the intrinsic properties of the metric 
tensor. Einstein's concept of a curvature of Spacetime has 
been linked to FitzGerald's imprecise notion of gravity, which 
postulated that gravity resulted from a change in the struc­
ture of the aether caused by the presence of matter.4 Yet, as 
Whittaker has indicated, FitzGerald was "actually thinking" 
of alterations in the dielectric constant and the magnetic per­
meability of the space surrounding the mass of a body, "by 
analogy with the fact that in a liquid whose dielectric con­
stant varies from point to point, an electrified body moves 
from places of lower to places of higher dielectric constant."5 

But Einstein's new theory of gravity in GR, as elaborated 
in 1913-1914 in two papers with the Swiss geometer M. 
Grossmann, replaces the Newtonian notion that gravity is a 
force operating on masses across empty and absolute Space, 
with the notion that gravity is a modification of the geom­
etry of Spacetime. Einstein and Grossmann suggest that the 
translatory motion of a particle "in the free aether" but "in 
the absence of any field," would be described by 

(ds)2 = c2(dt)2-(dx)2-(dy)2-(dz)2 

thus proposing that the path of a body in free fall in a grav­
itational "field" is a geodesic in 4D Spacetime, with a metric 
defined by the quadratic differential equation 

3 

(ds)2 = I gpq dxP dxq
p,q=O

Here, the gravitational "field" ceases to be the attribute of a 
single scalar potential-function to become specified instead, 
in tensor calculus, by the ten coefficients of gpq (the "gravi­
tational potentials") which determine both the scale of 
length in every direction and the length-equivalent rate of 
clocks. Einstein was in fact operating a reduction of gravitation­
al theory to geometry, and precluding therefore any recourse to the 
notion of gravitational energy. 

It is indeed curious how the attempt at a General Theory by 
Einstein in 1915, which aimed at defining a new concept of the 
aether, ended up by treating the gravitational field as a mere 
question of geometry. Force, in the Newtonian sense, is no 
longer involved nor propagated; the body that falls or moves 
from one place to another only does so by the shortest route, 
the geodesic. The reduction of gravity to a metric of Spacetime 
effectively empties Space of energy and permits exclusive iden­
tification of physical energy with the electromagnetic field. In defin­
ing the "new physical characteristics" of the continuum, 
instead of realizing that Space devoid of electromagnetic ener-
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gy is not Space devoid of energy, Einstein defined formally the 
force of gravity as a mere geometric property of the fabric of 
four-dimensional Spacetime, ignoring thereby any possible 
functional treatment of gravitational energy as such. 

From our perspective, this was in all likelihood an 
inevitable and necessary mistake of GR. Despite Einstein's 
claim that, "We therefore arrive at the result: the gravitation­
al field influences and even determines the metrical laws of 
the space-time continuum,"6 the field remains conceptualiz­
able only by the pseudo-Riemannian manifold, which, on its 
own, fails to analytically treat the difference in dimensional­
ity between Space and Time, fails to differentiate between 
them as distinct manifolds, and fails to account for them as 
the intrinsic properties of energy in flux. To hold the field as 
determinant of the metric, when the metric is intervalar and 
the field a mere geometric extrapolation, effectively consti­
tutes a method to empty both the field and the metric of 
energetic considerations. The problem harks back to the 
topological concept of a continuum as it was first enunciated 
by SR-it does not even satisfy full consideration of matter as 
electromagnetic energy in the "energy tensor of matter," 
"even if matter is to be regarded as the principal part of the 
electromagnetic field," because it limits itself to the principle 
of addition of flattened dimensions. And although one might 
still hold, as does GR, that the gravitational field transfers 
energy to that matter or, to paraphrase Einstein, gives it ener­
gy, nonetheless this gravitational field, too, becomes defined 
by the same principles of Gaussian geometry. The problem, 
we think, lies right at the heart of the relativistic concept of 
the continuum. Einstein's impetus to develop GR, his pro­
posal of a ZPE continuum, his drawing attention to 
de Broglie's wave-mechanics and his several attempts at a 
unified field theory (UFT) all betray his relentless search for 
continuous structures that would link the quantum disconti­
nuities. In 1954, a year before his death, Einstein wrote to 
Besso: "I consider it quite possible that physics cannot be 
based on the field concept, i.e. on continuous structures. In 
that case, nothing remains of my entire castle in the air, grav­
itation theory included, and the rest of modern physics." 

And in his last writing, the second Appendix to "The 
Meaning of Relativity," Einstein distanced himself from 
attempts at "quantization" that reduce to a statistical theory of 
field probabilities, treating essentially non-linear phenomena 
by linear methods, even though he also acknowledged the 
possibility that quantization itself might yet disengage an alge­
braic theory which could preclude his complex tensor theory 
of a continuous field. Most institutional physicists today see 
this as a recognition, by Einstein, of the mere epiphenomeno­
logical reality of a continuum. Yet Einstein's admission of fail­
ure related quite specifically to a field theory of the continuum, 
not necessarily to any theory of the continuum. 

It is not our objective in the present communication to 
provide alternative views to those of relativity. While we have 
misgivings concerning SR's approach to the problem of the 
manifold(s), specifically regarding the spatialization of Time as 
a condition for its geometric treatment, the proposed 
"geometrism" also suffers from intrinsic or immanent diffi­
culties. By the time that the problem is formulated as a mere 
matter of flat topology, and that alone, energy dynamics has 
been expurgated. The very demonstration of the equivalence of 
inertial and gravitational mass (what Einstein once called "an 
astonishing fact") falls short of its objective, and manages to 
address what is solely a formal distinction, since it is the same 

mass that freely falls in a gravitational field and that resists 
changes in motion. Indeed, no real understanding of force, 
whether inertial or weighty, can be forthcoming unless one suc­
ceeds in treating the gravitational field as a continual exchange 
of graviton particles (be they quantic or subquantic). One could 
then grasp a physical sense to the dual reality of inert mass, seat 
of inertia and mass-energy, and gravitational mass, seat of the 
graviton energy as a necessary double of inertial mass. And one 
may then, at last, come to where W. Reich stood, when he 
enunciated the dimensional equivalence between mass and 
length, which the gravitational pendulum has long demonstrat­
ed but our understanding has failed to grasp. Indeed, an atom of 
mass-energy by gaining a graviton does not thereby gain twice 
its mass, but only affects to its mass a wavelength that defines 
the characteristic graviton unit associated with it in every gravi­
tational field, and independently from local values of g. Alas, no 
topological treatment of an equivalence (mi a = m

g 
g) that 

remains obscure, could replace an energetic approach that con­
strued graviton energies from first principles and bench experi­
ments. But this is a matter that we leave for another occasion. 

. .  The null geodesics are the tracks of rays of light. When 

Einstein created his new general theory of relativity. in which 

gravitation was taken into account. he carried over this prin­

ciple by analogy. and asserted its truth for gravitational fields. 

. .  .Strictly speaking there are no "rays" of light-that is to say. 

electromagnetic disturbances which are filiform. or drawn out 

like a thread - except in the limit when the frequency of the 

light is infinitely great: in all other cases diffraction causes the 

"ray" to spread out." 

E. Whittaker, A History of the Theories 

of Aether and Electricity, Vol. II, p. 165 

3. Generalized Relativity and the Problem of Rotation:

The Dragging of Spacetime

Why then should GR predict a positive result for the MGP
experiment and not a null result, as for an MM-type
experiment, when Mach's principle-which it pretended to
generalize-was first enunciated for rotation rather than trans­
lation? Shouldn't GR reject the idea of measurability of
absolute rotation or nonrotation, just as SR rejected the idea
of measurability of absolute translation?

I t was as if, once the relativistic orthodoxy was 

formed, relativists had become embarrassed to 

admit that Einstein was now calling for a 

"gravitational aether" in the form of a drag effect(!) 

clearly borrowed from aether-drag theory but this 

time applied in a relativistic fashion to "the 

Spacetime" of rotation. Unproven until this day, 

the relativistic notion of the dragging of revolving 

frames as an explanation for gyroscopic precession 

appears to stretch the Machian logic of Relativity 

beyond believability. 
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This problematics has direct bearing upon the conceptu­

al and practical distinctions between the Michelson-Morley 

type experiments (including the later Miller experiments) 
and the Michelson-Gale-Pearson experiment. The MM 
result is negative, but precisely with respect to the problem 

of translation of the Earth. Yet, when the rotating reference 

frame ceases to be the frame of the apparatus itself, as it is in 

the MM experiment and the Miller experiments, and instead 
becomes the Earth, as in the MGP experiment, then it 

becomes possible to optically measure varying speeds for 
the propagation of light. Why? 

The answer is tied to some very obscure elements of 

Einstein's theory which deal with the precessionary behav­

iour of gyroscopes as a function of the curvature of 

Spacetime (the gravitational "field") predicated upon the 
presence of mass. Two effects were proposed by Relativity to 
explain gyroscopic precession: 

1. The de Sitter geodetic effect involving deformation of

parallel axes caused by the curvature of Spacetime, and

2. The so-called "relativistic dragging of inertial
frames" which proposes that, in the neighborhood of
a rotating body, Spacetime itself becomes "dragged"

along with the rotation.

H. Thirring in 1918 and 1922 suggested that Einstein's

theory of gravitation, or GR, should be taken to indicate 
that the spontaneous orientation of gyroscopes and the 
phenomenon of atmospheric wind could be treated as if the 
Earth were stationary (not rotating) and "the distant stars" 
were moving around it at a speed high enough (>>c) to gen­

erate strong gravitational effects (fictional centrifugal and 

Coriolis forces) . Clearly, this was thought of as an embodi­

ment of Mach's principle, and it was applied even to sys­
tems of moving coils in order to establish the principle of 
equivalence of magnetic and electric charges, i.e. moving 

and static charges. Yet, GR betrays this Machian principle of 

equivalence when it assumes that spinning the observer's 

laboratory or spinning the total mass of the universe 

around it are not exact physical equivalents because rota­

tion of the laboratory frame is, strictly speaking, "at the 

limit," non-inertial, and only the rotation of the Spacetime 

shell, the dragging of Spacetime caused by the rotation of 

the total smoothed out mass of the universe, is absolute. 

According to the Newtonian theory of gravitation, the 

interior of a rotating shell of gravitational mass is free from 

gravitational forces, with the result that if a gyroscope could 
be placed within it, with its axis perpendicular to the axis of 
rotation of the shell, it would not precess as it would be free 

from the effect of gravitational forces. Now, with GR, we 

obtain the same result, unless, and only unless, the notion 

of a dragging of the inertial frame is introduced. This now 

permits the prediction that a gyroscope enclosed within 

that rotating shell of mass will, in fact, precess in the same 

direction as the rotation of the shell. If we exclude the "rel­

ativistic dragging of inertial frames," the generalization of 

Relativity would have demanded precisely that no fringe 

shift should be observed due to the rotation of the Earth, 

because any and every motion has no preferred frame of ref­

erence located in space. Furthermore, GR holds that the 

gravitational field, being directed toward the outside of the 

shell, only affects rigid rods and clocks external to it, in its 
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surrounding Spacetime. If we abstract from the dragging of 

inertial frames, then it would be correct to argue, as has 

many a "true" Machian disciple of Relativity, that it should 
not matter whether we hold that the universe (the distant 
stars) is nonrotating and the Earth is rotating, or that the 
Earth is nonrotating and the universe is rotating. 

Assuming that the Earth's inertial frame coincides with its 

axis of rotation, Thirring predicted that an inertial frame at 
the Earth's north pole would appear to be rotating with 

respect to the distant stars because rotation of these stars 
induced a dragging effect by deformation of Spacetime next 

to the Earth. In sum, GR should propose that a body, such 

as the Earth, actually "rotates" (though only in a relative 

sense) because the Space-Time around it is dragged along by 

a small degree that relates to the mass-density of the body 

but is induced by the rotation of the shell of the universe 
(the absolute rotation of the smoothed out total mass of the 

universe). This implies that the axis of rotation of the Earth 

is "dragged along" by the rotation of the planet and there­

fore itself rotates (even if very slowly) with respect to the 

distant stars. Relativistic dragging of Space-Time, now 

known as the Lense-Thirring effect, was next highlighted in 
1923 by Eddington, who suggested that it formed a verifi­
able prediction that proved the relativity of rotation, and 

this in turn inspired Silberstein's proposal with regard to 

Relativity's requirement of a positive fringe shift in the MGP 

experiment. This was a curious situation indeed, for classi­

cal aether theory had never once bothered to address the 
problem of rotation and its effect upon optical propagation, 
leaving behind an unoccupied problem that GR now made 
its own. This classical omission had even been the basis of 

Joos' attack7 on the believers of aether drag theory, to the

effect that they had overlooked rotation in their argument 

for a "partial aether drag," which they saw as caused exclu­

sively by translation with respect to absolute Space. 
Since this relativistic dragging of inertial frames, which is 

deemed to be an effect even smaller than the geodetic effect, 
was not taken seriously by institutional physicists until 

Dicke's theory in the mid-1960s reformulated it, the MGP 

experiment and its results effectively lost all interest, even 

for GR. It was as if, once the relativistic orthodoxy was 
formed, relativists had become embarrassed to admit that 

Einstein was now calling for a "gravitational aether" in the 

form of a drag effect(!) clearly borrowed from aether-drag 

theory but this time applied in a relativistic fashion to "the 

Spacetime" of rotation. Unproven until this day, the rela­

tivistic notion of the dragging of revolving frames as an 

explanation for gyroscopic precession appears to stretch the 
Machian logic of Relativity beyond believability. 

If the postulate of the "dragging of inertial frames" alone 

"guarantees that rotation must be defined relative to distant 

When we read the words the apologists of

General Relativity write today on this 

matter, we may well get so helplessly confused as to 

conclude that if we do not understand Relativity, 

then it must be a very profound theory. 



matter, not relative to some absolute space,"8 then, despite all 
the noise to the contrary, what GR, or, more properly, its exten­
sion, is proposing is simply tantamount to the assertion that 
there is absolute rotation. Clearly, Mach's principle is denied, 
once we claim that we can actually detect rotation because the 
axis of the inertial frame is rotating relative to the distant stars. 
Moreover, if the dragging is invoked with respect to the 
motion of the revolving frames-and one can see little reason 
why it should not be equally applied to inertial frames in trans­
lation, given that the planetarian ellipses of translation around 
the Sun are equally "explained" by the distortion of the geo­
desics caused by the mass of the Sun-then Relativity should 
be predicting a phenomenologically stationary and 
deformable aether, not precluding it. The same criticism that 
Joos addressed to the partisans of aether drag theory could be 
addressed to the partisans of Relativity-though in reverse: 
why should rotation be measurable because of a Spacetime drag 
of inertial frames (e.g. the gyroscope's axis) in rotation, and 
translation remain unmeasurable and unable to elicit the drag­
ging of its own inertial frame, when translation is also a gravi­
tational motion and there must be equivalence "in principle" 
between inertial and non-inertial frames? 

This positioning of GR with regard to the problems of 
gravitation and rotation strike at the heart of an old con­
flict in astrophysics and cosmology. The Ptolemaic con­
ception of the world placed the Earth at its center and the 
Sun, planets, and other stars in orbits around the resting 
Earth. But Copernicus with his circles and Kepler with his 
ellipses showed that the Earth revolved around the Sun, 
which now appeared stationary. With respect to the ques­
tion of rotation, Whittaker has sternly indicated that it is 
a mistake to regard the Einsteinian GR theory as indicat­
ing that the "Ptolemaic" conception, which says that the 
stellar universe performs one revolution around the Earth 
in the period of a day, is any more valid or invalid than the 
"Copernican-Keplerian conception," which says that the 
Earth rotates on its axis orthogonal to the equatorial 
plane, because GR would hold that only the Copernican­
Keplerian axes of the planets are inertial, while the 
Ptolemaic axes are not. It is only with respect to inertial 
axes that GR permits the description of the Earth as rotat­
ing, with the result that c is only invariant with reference 
to inertial frames. Hence, "there is no difficulty in the fact 
that the fixed stars have velocities greater than c with 
respect to axes fixed in the rotating Earth, for such axes are 
not inertial."9 They are not considered to be inertial by 
GR and c is not to be measured with respect to them ... 

When we read the words the apologists of GR write today 
on this matter, we may well get so helplessly confused as to 
conclude that if we do not understand Relativity, then it must 
be a very profound theory. For it claims subreptitiously that 
there are relative and absolute rotations, absolute rotations (of 
the ensemble of distant stars and the Spacetime envelope) 
which are relative to the inertial effects of frames in transla­
tion-and, at the same time, appears to claim that all motion 
is relative, and none is absolute, including rotation or non­
rotation! Witness Clifford Will, great panegyrist of GR: 

If you ask yourself, "Am I rotating?" and you wish an 
answer with more accuracy than you can get simply 
by seeing if you are getting dizzy, you usually turn to 
a gyroscope, for the axis of a gyroscope is assumed to 
be non-rotating relative to inertial space ... If your 

laboratory happened to be situated outside a rotating 
body, the gyroscopes would rotate relative to the 
distant stars because of the dragging effect. . . 
Therefore, your laboratory can be non-rotating 
relative to gyroscopes, yet rotate relative to the stars. 
In this way, general relativity rejects the idea of 
absolute rotation or absolute non-rotation, just as 
special relativity rejected the idea of an absolute state 
of rest .... The existence of the dragging of inertial 
frames then guarantees that rotation must be defined 
relative to distant matter, not relative to some 
absolute space. This is what makes the detection of 
this effect so vital [for Relativity].1° 

Relativist loops are a conundrum. First you are told that 
SR rejects the idea of an absolute state of rest, yet, by the 
same token, there is an inertial frame for every body in 
motion (relative to other bodies ... ) with respect to which 
that body is always and absolutely at rest! But then, when 
relativists apply this principle to a terrestrial laboratory, 
they act as if they forgot that any and every terrestrial lab­
oratory is not at rest with respect to the Earth's inertial 
axis, nor, therefore, with respect to the inertial frame of 
translation, but revolving around it, in a frame of rotation 
superimposed over the translatory motion. 

How then can one pretend that a gyroscope axis is non­
rotating relative to inertial Space? And what is the rotation 
of distant matter, but a euphemism for the rotation of an 
absolute Spacetime, the stand-in for Spacetime? To begin 
with, a qualifier is required to define which inertial Space, 
such as the Earth's "inertial Space," otherwise our relativist 
soon sounds like a nineteenth century defender of the most 
static of aethers. Moreover, only if the gyroscope were rotat­
ing in "free Space" (away from any revolving body) could 
one pretend that its axis was non-revolving with respect to 
its own inertial Space, for there would be no other nearby 
inertial Space to refer it to. But next comes the obvious prob­
lem: a gyroscope, on or near the Earth, whose axis is parallel 
to the Earth's axis of rotation, is still rotating with respect to

that axis and rotating, just as well, with respect to the Earth's 
inertial axis of translation, which axis in fact does not coin­
cide with the Earth's equatorial axis of rotation. 

The relativist appears to be all balled up, only to conclude 
that the same laboratory can be non-rotating relative to the 
gyroscopes, yet rotate relative to the stars! Yet if the gyro­
scope rotates and preserves its attitude, it obviously does so 
relative to the local revolving frame of the laboratory, which 
evidently, and despite all attempts of GR to confuse the 
issue, is not revolving around the rotating gyroscope, but 
revolving around the Earth's axis, and so is the gyroscope 
whose axis is "at rest in" the laboratory revolving frame! 

Relativistic metaphysics was born this way-in the 
Hegelian fashion of rehabilitating the old under new clothes. 
Little wonder that in his 1920 criticism of GR, Whitehead 
claimed that it had made rotation, and specifically, the Earth's 
rotation, into a mystery by introducing the notion of a curva­
ture of Space-Time.11 (We wonder, however, whether the 
paradoxes of rotation have not legitimately arisen well before 
Relativity.) If we should assume that a gyroscope within a 
gravitational mass shell would still precess in the direction of 
the Earth's rotation, surely the gyroscope would rotate 
around the Earth's equatorial axis, remaining therefore well 
within the gravitational field of the rotating shell. 
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This is the physical hiatus regarding rotation, for it 
implies that inertial motion may or may not be equivalent 
to the motion caused by the gravitational "force" or the 
"field." In other words, not every translation, said to be an 
inertial displacement, is equivalent to every other 
translation. When SR departs from the assumption of the 
equivalence of all inertial frames of translation, it jumps 
from: 1) the situation between a stationary observer on the 
revolving frame of the Earth and a passing train which 
moves relative to that revolving frame and to the observer; to 
2) the situation of the translation of the planets around the
Sun. But right here there is a vitiation of the first postulate,
a vitiation which is further occluded by GR, for the motion
of the train is inertial but subject to the gravitational field of
the revolving frame (i.e., subject to the gravitational "field"
of the Earth), whereas the motion of the Earth "around the
Sun" is not simply inertial, but above all a gravitational
motion whereby the Earth deploys its own gravitational
"field" in the context of that deployed by the Sun and the
other planets, in the form of a superimposition of "field"
energies. Furthermore, the translatory frame, though appear­
ing to have uniform speed, is in fact undergoing periodic
accelerations and decelerations. The problem at hand is of
the same order that led us to state that no aether drift is to
be expected if the aether around the Earth moves with the
Earth, in the same direction as the Earth's rotation. In fact, if it
moves with the Earth it is likely that it is what makes the Earth
move. Einstein might say what he says, but if the train accel­
erates and decelerates, it is only the coffee in the cups aboard
it that will spill over and splash, not the coffee in the cups
held by the onlookers. Surely, it is the inertial motion of the
train that gives rise to those effects, when superimposed over
the gravitational field of the Earth. It therefore cannot be
accurate to regard a description of the way in which the train
moves on Earth as if it was equivalent to a description of the
Earth moving inertially under the train. The train (or the
moving elevator, for that matter) does not deploy its own
gravitational field, only inertial mass within the gravitation­
al "field" of the Earth. The train alone moves inertially with
respect to the Earth, not the Earth with respect to the train.
Hence, the train remains subject to the law of free fall when
it must exert energy both to climb uphill and to brake going
down. And if a bridge fails, the train will crash onto the Earth.
Not so with the Earth, which is not subject to free fall into the
Sun, or into the train, for that matter, and whose "inertial
motion" is not supported by bridges or rails. The translation
of the train on the Earth does not involve rotation of the train
on any of its axes; that of the Earth around the Sun does, and

The problem is that the "aether" that

Einstein increasingly appeared to have in 

mind, rather than becoming, as promised, a 

"non-material, non-mechanical, and gravitational 

aether," became instead a pure metaphysical fiction, 

a disembodied physical reality endowed solely 

with a mathematical existence. 
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its axis of rotation is not the same as its axis of inertia or, for 
that matter, as the axis of its translatory motion. In other 
words, the equivalence of inertial frames sought by SR already 
abstracts from the fact that the inertial frames it considers are 
all subject to the same gravitational frame, and are therefore 
not equivalent to inertial frames that define their own gravi­
tational frame by virtue, precisely, of their rotation, or some­
thing powering their rotation. It fails therefore to grasp the 
physical process that generates gravitational fields associated 
with the motion of inertial frames. 

To deny the reality of the aether would be, to use Einstein's 
own words as they appeared in his analysis of General 
Relativity, to assume that Space empty of matter has no phys­
ical qualities. According to GR, Space always has physical 
characteristics, therefore an aether must exist, though this 
aether is no longer stationary, as it was for the luminiferous 
theory, for the corpuscular theory, or for Maxwell and 
Lorentz: "this conception of the ether to which we are led by 
Mach's way of thinking differs essentially from the ether as 
conceived by Newton, by Fresnel, and by Lorentz. Mach's 
ether not only conditions the behavior of inert masses, but it is 
also conditioned in its state by them."12 With GR, "the con­
ception of the ether has again acquired an intelligible content, 
although this content differs widely from that of the ether of 
the mechanical undulatory theory of light."13 

So wrote Einstein, yet Mach never once, for a moment, enter­
tained the notion that there was an aether, or some other form 
of aether! Nor, for that matter, did General Relativity per se 
entertain such a notion. Einstein had in fact reserved this prob­
lem for his Hermitian theory of the unified field, hence the 
speculations entitled "Sidelights on Relativity." 

What Einstein did not make clear in those sidelights was 
that he was naming as physical, properties which were strict­
ly determined as geometrico-mathematical axioms simply 
assumed for the sake of logico-mathematical consistency, 
but which resulted in undecidability on the part of the the­
ory towards its physical objects of study. In Einstein's under­
standing at the time, the aether of GR, unlike Lorentz's 
aether, was only partially determined by its connections 
with matter and the state of the aether in neighboring 
places. This permitted him to argue that the nature of the 
aether of GR is neither electromagnetic nor mechanical: "the 
aether of the general theory of relativity is a medium which 
is itself devoid of all mechanical and kinematical qualities, 
but helps to determine mechanical (and electromagnetic) 
events."14 As we can easily conceive of Space devoid of an 
electromagnetic field but not one devoid of a gravitational 
field, the former has a secondary connection to the aether,15 
whereas the relation of the gravitational field to the aether is 
a foundational one. However, this relation is far from being 
conceived as a physical foundation per se, an energetic func­
tion; it is in fact taken as an axiomatic relation, a logico­
mathematical foundation that poses a geometric constraint. 
Hence, one cannot be deluded by Einstein's suggestion that, 
as matter is but varied condensations of the electromagnetic 
field, the relations between the "gravitational aether" (the 
expression is Einstein's) and the electromagnetic field are the 
very relations between Space and matter. 

It is here, at last, that we can see the basis of the confusion 
which condemns Einstein's "gravitational aether," it too, to 
abominable failure. Einstein is keenly aware that Maxwell's 
notion of a non-mechanical electromagnetic field pervading 



Space empty of matter is not tenable, precisely to the extent 

that this field is secondary to a "primary field," the gravita­

tional "field." If matter is but condensation of the electro­

magnetic field, it also becomes obvious that matter cannot 

explain the gravitational "field," as the latter is supposed to 

exist already in the absence of the electromagnetic field. 

Something other than matter must define the gravitational 
field in a universe empty of mass, but this something-in 
Einstein's eyes-will turn out to be not energy, but the met­

ric of a pure, but fuzzy, form, a topological continuum. 

Having arrived at that conjuncture, Einstein would either 
have to predict that there was another form of energy, gravi­
tational energy, whose detection should be made possible by 
kinetic and (primary) electric effects in Space empty of matter, 
or he would have to retrench by reducing this "gravitational 

aether" to a mere geometric form of Spacetime partially 

determined by the distribution of matter. This is what led to 

the notion that there must be, in space, gravitational waves 
moving at speed c, as these waves must ostensibly arise from 

local readjustments of the Space-Time curvature when the 
motion of massive bodies warps the undisturbed continuum. 

Why it was not similarly assumed that the continuum 
itself is in motion, becoming distorted when meeting sta­

tionary objects, remains undisclosed to this day ... For the 

fact of the matter is that it is equally limited to hold that the 

stars rotate but not the Earth, or vice versa, that the Earth 

rotates but not the stars, or even that both are true proposi­

tions because their mathematical descriptions are equivalent 

and the physical effects either gives rise to are interchange­

able. For the simple reason that it is invalid to suppose that, 

at any time, the Earth or the stars are fixed or non-rotating. 

Special Relativity introduced this artificial suspension of 

thought by restricting itself to the problems of inertia and 
translation and ignoring gravity and rotation; but why 

should we generalize a physical relationship when this 

demands that we assume an obvious error-that either the 

Earth is non-revolving or the stars are fixed-in order to 

arrive at an equivalence between two equally erroneous 

points of view? The correct premise should have been to 
assume the obvious: that both have peculiar rotary and 

translatory motional components. 

This is the story of how the 4-D topological model of a sup­

posed gravitational aether, devoid of physical properties and 

divorced from any energetic conception, came to be accepted 

and identified with pure empty Space, the Void, defined exclu­

sively by the negative, by the absence of matter. What then are 

the physical properties of this "empty Space aether?" That it 
has curvature, even in its small t time or lack thereof? 

These are the facts and considerations that will lead any 

mind which is still open to examine the problem of the 

aether and Relativity, to become suspicious of Einstein's 

utterances about an aether compatible with Relativity. The 

problem is that the "aether" that Einstein increasingly 

appeared to have in mind, rather than becoming, as prom­

ised, a "non-material, non-mechanical, and gravitational 

aether," became instead a pure metaphysical fiction, a disem­

bodied physical reality endowed solely with a mathematical 

existence. Instead of discovering a dynamic aether comprised 

of non-mechanical and electrogravitic properties, Relativity 

ended up with a pure geometric form set in an imaginary 

four-dimensional Spacetime. And this fiction succeeded in 

the minds of physicists because it became metaphysically 

The current imperium of relativistic truth

has been selected by social and political 

criteria that are entirely foreign to science itself, 

as sciens, as knowledge that is factual cognition. 

endowed with mechanical properties, courtesy of the dicta­

torship of the absolute speed of light. Hence, the curvature 
of space remains a function of matter, and when the matter 
required to explain this curvature is found to be "missing," 
recourse is taken to the expedient explanation that it is miss­

ing no longer but has miraculously been "born-again" as 

black or invisible (i.e. undetectable) mass ... It is here that 

Relativity ceased being a scientific theory, to become an aca­

demic doctrine bandied about with the same arbitrariness as 

any other religious vision of the world. A platonic meta­
physics of the form. 

It is physical nonsense to speak of a pure Space devoid of 
matter and energy. Such a pure Space is not an aether, but a 
meta-aether, a metaphysical aether, like the Ur-Aether of 

Lenard. And whether we call it the void of Spacetime and 

write it in four dimensions, or call it meta-aether and retain 

Euclidean Space as pure container, it remains a metaphysical 

abstraction. From a strict physical viewpoint, only an 

energeticist position can make sense. While Space and Time 

may be considered to exist outside the function of matter, 

independently from it, they cannot be conceived outside the 
function of energy. To suppose otherwise implies tout court that 

Space and Time cannot be physical concepts, nor actual func­

tions, and are ipso facto condemned to become mere 

apparitions of physical reality, mere mathematical and 

geometric fantasies with no practical value other than the 

political importance that social formations arbitrarily decide to 

lend them. Obviously this means that the current imperium of 

relativistic truth has been selected by social and political 

criteria that are entirely foreign to science itself, as sciens, as 

knowledge that is factual cognition. 

"The great attraction of the theory is its logical consis­

tency If any deduction from it should prove untenable. 

it must be given up. A modification of it seems impos­

sible without destruction of the whole.·· 

A. Einstein. Out of My Later Years, p. 58

4. The 1913 Sagnac Attack on Relativity

4.1. A Perspective on the Sagnac Experiment

The notion of a stationary aether, in all its variations, ruled over 

nineteenth century Physics. This was not simply and merely 

due to the domination of the undulatory wave theory of light.

In one fundamental respect, adherents of both the corpuscular

theory and the undulatory theory agreed-that motion had an

absolute frame of reference in the stationary structure of space.

The question of whether this absolute space was empty but

populated by corpuscles, or whether it was gel-like and criss­

crossed with undulations, was the core of ongoing dispute.

Few realize today that what began undermining this dis­

pute and its very foundation was not really Relativity, or the 

MM experiment, but Faraday's research and Maxwell's elec­

tromagnetic field theory. These influences could actually 
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When difficult questions, such as those

posed by the MGP or the Sagnac 

experiments, arise, they are simply swept under 

the rug with the ready-made excuse that the 

topic falls outside of SR and is not, therefore, 

within the MM rubric. This is indeed the reason 

resorted to by all those who fail to mention the 

Sagnac experiment in the context of a discussion 

of the MM experiment ... These omissive proce­

dures of institutional science are an integral 

feature of the constitution of modem Physics, as 

it operates veritable molar lines of thought and 

financing in its investigations, leaving its own 

operational paradigms riddled with holes that 

have a long-term impact. 

be considered to have provided the first openings in classi­

cal physics for an energetic perspective-keeping in mind 
that in Newton's time the very concept of energy was not 
known. With the work of Maxwell, we have for the first 
time a comprehensive answer to the connection between 
electric, magnetic, and optical phenomena, where the speed 
of light already plays the role of an invariant for the propa­

gation of the field pattern; hence the notion of radiative 

flux as electromagnetic field energy. But this first unifica­

tion of Physics, which one can denote as the classical elec­
tromagnetic theory, also contributed another element, far 
more corrosive of the classical luminiferous aether theory­
the notion that the energy filling up space was distributed 
in the non-mechanical form of a continuous and non-mate­
rial field. The filiform wave definition of the propagation of 
electromagnetic disturbances involved only continuous 

radiation fields and required the symmetric orthogonal dis­
position of magnetic and electric fields, both perpendicular 
to the direction of propagation. The very notion of high-fre­

quency displacement currents responsible for electromag­

netic induction, in Maxwell's theory, required the concept 
of a medium for their field propagation. 

Maxwell, however, had failed to foresee the fundamental 
developments that would decode classical Physics at the 
beginning of the twentieth century: specifically, the introduc­
tion of discontinuity into the theory of electromagnetic radi­
ation, and the rise of Special Relativity, predicated on the null 
result of the MM experiment-now taken to indicate that 
there was no stationary medium filling up Space, nor any ref­
erence to absolutely inertial Space. However, if the former 
development was largely an experimental one which threat­
ened the entirety of the classical edifice, the latter develop­
ment was essentially a theoretical one which suffered from 

tremendous limitations. Two of these limitations have been 

highlighted in the paper which appeared in Issue No. 38 of 

this magazine: the artificial delimitation of SR to the problem 
of the electromagnetic detectability of translation, and its 
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corollary of a complete inability to address the question of 

rotation; and the negation of a mechanical, stationary sub­

stance of Space with its corollary of the invariance of c for all 
inertial or Copernican frames. In other words, SR had left 
open the questions of rotation, gravitation, and the possible 
existence of a dynamic aether. But it had also precluded the 
notion of this dynamic aether being equivalent to Maxwell's 
non-material electromagnetic field. 

To deal with the limitations of SR, Einstein enunciated 

the framework of GR-in an attempt to provide a rela­

tivistic treatment of gravitational "forces" as equivalent 
to the centrifugal forces developed by stable rotation. The 
linked problems of a "gravitational aether, 11 gravitational 
waves, and the dragging of inertial frames by the curva­
ture of Spacetime, were only addressed later-by Einstein 
and others-mainly in the wake of the end of World War 
I, and this led directly to Silberstein's proposal to test SR 
by Miller's repetition of the MM experiment at altitude to 
detect the Earth's translation, and test GR with the MGP 

experiment to detect the Earth's rotation. At that time, 

Relativity appeared to have successfully occupied the 

domain of rotation apparently abandoned by the defend­
ers of the old aether theory. Subsequently however, as we 
have also examined, the ambiguity of the MGP results led 
to an effective abandonment of interest, both theoretical 
and applied, in the subject of rotation and the adequacy 

of GR to explain it. This situation has prolonged itself to 
this day, assuming very curious forms of scientific repres­
sion. When difficult questions, such as those posed by 
the MGP or the Sagnac experiments, arise, they are sim­
ply swept under the rug with the ready-made excuse that 
the topic falls outside of SR and is not, therefore, within 

the MM rubric. This is indeed the reason resorted to by 

all those who fail to mention the Sagnac experiment in 

the context of a discussion of the MM experiment. 
These omissive procedures of institutional science are an 

integral feature of the constitution of modem Physics, as it 
operates veritable molar lines of thought and financing in its 
investigations, leaving its own operational paradigms riddled 
with holes that have a long-term impact. A case in point is 

the Sagnac effect, which was first reported by Sagnac in 1913 

and was utterly discarded, ignored, and ridiculed until 1932, 
when it came to be utilized, under the impetus of World War 
II, in military navigational systems. To this day, the Sagnac 
effect has remained largely unknown to most physicists, and 

is almost completely absent from the discussion of the prob­
lematics of the aether and Relativity. Yet, a few hard-core 
defenders of the theory of the stationary aether, some 
because of religious motives, others for good experimental or 
theoretical reasons, have taken shelter in the Sagnac effect 
and have launched, from there, their own missiles against 

official Relativity. Why? Because the Sagnac experiment was 

and is one of those gaping holes in the paradigms of SR­
and, by extension, of GR. The actual experiment was 
described in two consecutive papers published on the eve of 
World War I, two years before Einstein would address the 
question of rotation in GR, and it directly faulted SR for hav­
ing been unable to address rotation. Specifically, Sagnac's dis­

cussion focused on how the rotary motion of a body may be 

optically detected, and how the experimental values appear 

to confirm the Newtonian addition of speeds and not the rel­
ativistic addition. 



4.2. The 1913 Sagnac Experiment 

The omission of Sagnac's experiment in the context of GR is 
all the more glaring as Sagnac was the first self-styled 
"luminiferous aether" theorist to have occupied the terrain of 
rotation, effectively voiding Silberstein's notion that, on the 
matter of rotation, the stationary aether theory had nothing 
to offer and thus should not expect rotation to be detected. 
In fact, Sagnac addressed the question of rotation before 
Einstein did. Keeping this in mind, let us examine briefly the 
Sagnac experiment.16 The apparatus employed by Sagnac is, 
like the interferometer of the MM experiment, a rotating one. 
However, Sagnac's device has a number of critical differences, 
beginning with the fact that it is the entire self-contained 
apparatus which rotates with angular velocity w. Light 
source, collimator, beam-splitter, light pencils, and mirrors 
were all mounted on a spinning disc with a lm radius and 
rotating about once per second. Essentially, a monochromat­
ic light beam is split, with the transmitted beam propagating 
in an anticlockwise direction around the polygonal mirror 
course, and the reflected beam propagating clockwise 
through the same circuit. The two beams are then recom­
bined and focused on a photographic plate, permitting meas­
urement of fringe shifts with little possibility of error. 

Sagnac obtained his control interference fringes with the 
apparatus stationary and observed that, once the apparatus 
was set in motion, the fringes shifted, thus indicating that 
the speed of the two light signals through the circuit was not 
the same. When the turntable was rotated in one direction 
or its opposite, the fringe shift moved to opposite sides of 
the stationary fringe. Sagnac gave the difference in the num­
ber of wavelengths of the two paths as 

o = 4A wu/c2 = (L/A.1 ) + (L/A.2)

where A=nr2 is the circular area of the path traveled by the 
light, w is the angular velocity of the turntable, u the elec­
tromagnetic frequency (c/A), and L = 2nr, the circular path 
traveled by light for a single rotation of the disc. This is 
known as the closed-loop Sagnac effect. A full fringe shift 
required a rotational speed of 13 m/sec; and Sagnac reported 
a shift of 0.07, corresponding to 0.91 m/sec. Relative to the 
rotating interferometer, the propagation of light was 
observed to vary by an amount which depended upon 
whether the beam was traveling in the same direction as that 
of rotation, resulting in retardation, or counter to it, result­
ing in an advancement. Here was positive evidence that "the 
observed interference effect is certainly due to the rotation­
al optical effect of the movement of the system with respect 
to the aether." 1 6 If the speed of light propagation for each 
arm of the circuit were the same and no fringe shift had 
resulted, one would have had to reach the same conclusion 
that SR came to regarding the MM experiment. But the 
observed shift indicated that the speed was c+v on one arm 
and c-v on the other, where v= wr is the tangential speed of 
the rotating interferometer relative to the laboratory frame. 
It follows therefore that 

o = 4A wu/c2 = (2L/A) (v/c)
and 

A.1 = A/(1-v/c) 

A.2 = A/(l+v/c) 

T he Sagnac experiment detects the rotation 

of the revolving interferometer (relative to 

the "rest state"), whereas the MGP experiment, 

with its interferometer fixed to the local revolving 

frame, detected the rotation of the Earth. 

Two months after publication of the first paper, Sagnac 
would conclude his second and final paper on the matter with 
these words: "The result of this methodology demonstrates 
that, in the surrounding space [of the apparatus], light is 
propagated with a velocity V

O 
which is independent of the 

movement of the parts of the system, light source ... and the 
optical circuit. 1117 This is the central theme of Sagnac: that the 
propagation of light appears to be independent of the state of 
rotation of his self-contained apparatus, exactly because one 
can differentially measure its advance or retardation as a 
function of the speed of rotation of the apparatus. 

What is the consequence of the Sagnac experiment for the 
MGP experiment? To begin with, Sagnac's apparatus was 
rotating (with the control fringe pattern being obtained first 
with the apparatus "at rest"), whereas the MGP setup was a 
stationary one. This fact is intimately linked to the nature of the 
measurements in question: the Sagnac experiment detects the 
rotation of the revolving interferometer (relative to the "rest 
state"), whereas the MGP experiment, with its interferometer 
fixed to the local revolving frame, detected the rotation of the 
Earth. Because of the resolution limits, the Sagnac experiment 
could never have hoped to detect the rotation of the Earth, any 
more than the MM experiment could have detected the rota­
tion of its own apparatus.18 What the Sagnac experiment did, 
however, unequivocally demonstrate was that there was a 
precedent for the optical detection of rotary motion. But 
relativists, including Einstein, largely discarded this fact for 
nearly three decades. An open-loop Sagnac effect (ot= 2A w/c2) 
is today well-established for the paths of electromagnetic signals 
around the planet: employing the GPS satellite relay system, 
delays have been measured by clocks on the order of fractions 
of microseconds in the E-W transmission with respect to the 
W-E transmission.19 

4.3. The Sagnac Legacy: Dispute with General Relativity 

Up until 1 932, when Joos finally enunciated the Relativistic 
postulates regarding rotation and translation, the Sagnac exper­
iment was deliberately ignored by physicists, save for a few 
adherents of the stationary aether theory. All the relativists who 
pondered over it dismissed the experiment by invoking the pos­
sibilities of systematic errors. Joos, who pointed out the error of 
these relativists, suggested that the Sagnac effect belonged to 
the same order of experiments as the MGP, to be treated by the 
complex solutions of GR. Whittaker, in his History of the Theories 
of Aether and Electricity, only mentions Sagnac once in a foot­
note. In fact, Sagnac's work is a conspicuous absence within 
physical theory. But maybe this is not so astonishing, as the 
experiment affords a measure of altered speeds of propagation 
which take no recourse to relativistic formulas. 

No relativist today would dream of disputing the findings 
of the Sagnac experiment. Most transoceanic planes, nuclear 
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submarines, and communications satellites navigate today 
with laser ring gyroscopes that utilize the Sagnac effect for 
position location. The accuracy of the original Sagnac exper­
iment has been estimated at 1:100, but a repetition of the 
Sagnac experiment with lasers, in 1963, by Macek and Davis, 
confirmed the result to 1:1012 _20 

Curiously, many relativists and experimentalists get caught 
in their ignorance of the Sagnac effect. In 1979, Brillet and 
Hall21 reported a null result (absence of frequency shift) with 
frequency-locked laser beams, one set in a rotating interferom­
eter, and the other kept stationary, and thus concluded in favor 
of the isotropy of space. However, not only did they observe a 
50 Hz signal at precisely the rotation rate of the turntable 
employed, but also another more troublesome signal, at 17 Hz. 
Aspden, who has suggested that the null result may well be the 
inevitable consequence of such frequency-locked laser tests 
because "the frequency of the lasers will adjust to the reorien­
tation of the apparatus exactly to cancel any effect due to 
motion through the light-reference frame,"22 commented on 
the 17 Hz frequency shift findings of Brillet and Hall, which 
had been ignored by them as a "persistent spurious signal": 

Interpreting the 17 Hz signal as the second harmonic 
of table rotation found by Brillet and Hall in relation 
to the laser frequency 8.85*1013 Hz, we find the ratio 
l.92*lQ-13 and, as this is 0.131 (u/c)2, we find that u/c
is 1.21 *lQ-6, giving v as 363 m/sec. If our theory is
correct then, within the errors of measurement, this
should be the west-east speed of Earth rotation at
Boulder, Colorado. Being at 40°N, Boulder has, in
fact, an Earth rotation speed of 355 m/sec.23

Apparently, Brillet and Hall were conducting a control on 
the MGP experiment using the Sagnac effect to detect the 
Earth's speed of rotation and with the required resolution, 
without knowing it! 

More recently still, there have been confirmations of 
the Sagnac effect for electrons and neutrons. In 1993, 
Hasselbach and Nicklaus24 reported a shift of 0.06 fringes 
using rotating electron beams. The result clearly indicates 
that atmospheric charges flow faster westward than in the 
opposite direction. Werner et al.25 confirmed the Sagnac 
effect with neutron interferometry. With a swiveling appa­
ratus, they showed that if the interferometer rotated in a 
N-S plane the effect was extinguished, whereas in a W-E
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plane it was at a maximum. Hence, the propagation of 
neutrons, apparently unaffected by magnetic and electric 
fields, is, like the propagation of light, affected by the west 
to east rotation of the Earth. Propagation of electromag­
netic signals and neutrons is only invariant with respect to 
the inertial frame of the Earth's translation, not with 
respect to the Earth's revolving frame. Rauch26 confirmed 
the neutron results and suggested a dual explanation for 
his experiments with a revolving interferometer rotating 
about an horizontal axis. He invoked both GR's model of 
differential gravitational potentials arising for the two 
beams, and the Sagnac effect for the "phase shift between 
two paths oriented in opposite directions about the Earth's 
axis of rotation," giving time-dilation a wide berth. 

A confirmation of the MGP experiment has been recently 
carried out by Bilger et al. employing a ring He-Ne laser appa­
ratus fixed to the surface of the Earth.27 They demonstrated 
that the measurements obtained by the MGP experiment are 
due to the West-to-East direction of the rotary motion of the 
Earth. The tests were conducted at 43°29' S latitude, in New 
Zealand, and the observed fringe shift was opposite in direc­
tion to that of tests carried out in the Northern hemisphere 
(in the Southern Hemisphere, clockwise rotation causes 
retardation when viewed from the South Pole, just as coun­
terclockwise rotation causes retardation when viewed from 
the North Pole). With a resolution of 1:1020, the Bilger et al.

result confirmed that electromagnetic signals propagate 
slower eastward than westward. 

Many anti-relativists claim that neither SR nor GR can 
explain the Sagnac effect. But more to the point is the fact 
that the effect, concerning the motion of a non-inertial 
frame, does fall within the scope of GR, but that GR cannot 
adequately account for it. In fact, the results predicted from 
GR only account for an infinitesimal portion of the experi­
mental results. Two relativistic effects are invoked by GR to 
explain the detectability of rotation of photons, electrons 
and neutrons, from a de Broglie/Bohm perspective. They are: 
1) the variation in the gravitational potential of the beams
subject to rotation, due to the West-to-East rotation of the
Earth, and 2) the Sagnac effect, which is interpreted as a func­
tion of time dilation, and is assumed to be greater for a
particle traveling against the rotation of the disc than for one
traveling in the same direction; the result being that the
particle in question will have traveled a greater distance in
the same time interval (the direction of the observed shift
being opposite to the direction of rotation of the platform).

Aspden once addressed the problem inherent to SR's first 
postulate as being due to a fundamental ambiguity in the 
determination of inertial frames: 

The problem is that our measurements require this 
inertial reference frame to be, in some cases, a frame 
located by the centre of the Earth and, in other cases 
in which the test apparatus is rotating, a frame refer­
enced by the structure of the apparatus itself. The 
consequences of this are very perplexing and the 
Theory of Relativity does not provide an adequate 
answer because it gives no basis for distinguishing the 
inertial frame to be used when applying the Principle 
of Relativity .. . It is one thing to look to distant stars 
as mediating between matter on Earth to help 
account for inertial properties in a way linked with 
gravitation. It is quite another matter to expect dis-
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tant stars to affect the speed of propagation of light 
between two points on the Earth's surface, especially 

if this speed changes with latitude.28 

Relativists would certainly object that the invariance of c 

only applies to relative speed measured with respect to frames 
in uniform translation and hence, that it can vary with respect 
to revolving frames, as permitted by GR. But the problem is 
further highlighted by the Sagnac effect, which demonstrates 
that the propagation of two countermoving light disturbances 
can be retarded or advanced by the direction of rotation of an 
apparatus, as seen from the apparatus' viewpoint, as well as from 
the viewpoint of the observer who is stationary in the labora­
tory; or, for a fixed interferometer, by the direction of rotation of 
the Earth. The question therefore is really no longer whether 

the interferometer is fixed or rotating-given that, as Aspden 

argues, even a rotating interferometer can measure electro­
magnetically not only its own rotation but also that of the revolv­
ing frame with respect to which its rotation axis is at rest, and he 
has effectively confirmed this contention with his interpreta­
tion of the Brillet and Hall results by demonstrating that they 
did detect the rotational motion of the local Earth surface 
revolving frame, even if unbeknownst to them. 

Recently, A.G. Kelly has claimed novelty for a "new the­
ory of light," as he titled his proposal, succinctly described 
in these terms: 

Light generated upon the Earth, travels with the Earth 

on its orbit around the Sun, but does not adapt to the 
spin of the Earth upon its axis. Light is in a frame of 
reference with its origin at the center of the Earth. 
That center travels on its orbit around the Sun, but 
does not spin with the Earth.18

This is an obvious proposal which, for the sake of preserving 
the irrational mystique of higher relativistic mathematics, 
has long been ignored. However, it is not new. It essentially 
follows Sagnac's model, and other similar proposals have 
been suggested-most notably, by Aspden. What needs to be 
unequivocally explained is that Relativity (as SR) treated the 
observer, stationary in the laboratory frame, as being at rest 
in a non-revolving or inertial frame whose origin was locat­
ed by the center of the Earth. It then proceeded to describe 
a plurality of such observers in identical inertial frames and 
asserted that, relative to any observer, the speed of light is 
constant. But in the process of generalizing the relative 
invariance of light to any and every observer, it now had to 
include an observer in a revolving frame; and here, Relativity 

(as GR) found itself having to admit that the speed of light is 

no longer constant for any and every observer. The rationale for 
this "adjustment" of the theory was ascribed to such factors 
as gravitational potentials, time dilation, and the dragging of 
inertial frames in rotation. In other words, when experi­
mentally confronted with the electromagnetic detectability 

of rotation, be it the rotation of the Earth (the MGP experi­

ment) or the interferometer (the Sagnac experiment), 
Relativity found it had to perform a theoretical volte-face, 
and to deny the very principle it claimed to have general­
ized! Yet, Relativity can neither account for the magnitude of 
the Sagnac effect, nor for the time delays in signal propaga­
tion around the globe. 

The results of the Sagnac experiment, the MGP experi­
ment, and the Brillet and Hall experiment all indicate that 
one can effectively measure rotation by optical means, 

When experimentally confronted with

the electromagnetic detectability of 

rotation, be it the rotation of the Earth (the MGP 

experiment) or the interferometer (the Sagnac 

experiment), Relativity found it had to perform a 

theoretical volte-face, and to deny the very prin­

ciple it claimed to have generalized! Yet, 

Relativity can neither account for the magnitude 

of the Sagnac effect, nor for the time delays in 

signal propagation around the globe. 

whether the interferometer is rotating or not. Given the 
required resolution, a rotating interferometer will always be 
capable of optically measuring its own rate of rotation, as 
well as that of the revolving frame on which its axis of rota­
tion is inertially at rest. A stationary interferometer can only 
electromagnetically measure the rate of rotation of the 
revolving frame on which it is inertially at rest. 

''There turned out to be a constant unexplained signal-a 

hiss, a hum-coming out of the receiver no matter how the 

antenna was positioned, even if it was pointed at empty 

space, no matter when the experiments were done." 

D. Overbye, Lonely Hearts of the Cosmos. 1991, p. 133 

5. The New Aether Drift

5.1. The Return of the Repressed: The Cosmic Microwave

Background Radiation as a Space Frame of Electromagnetic
Reference

If the negative results of the Michelson-Morley experiments
ushered in the relativist age by failing to demonstrate any
contribution on the part of the linear motion of the Earth to
the local velocity of light, the discovery in 1965 by
A. Penzias and R. Wilson, at Bell Telephone Laboratories, of
the 2.73 Kelvin cosmic background radiation (CBR), in the
form of a bothersome hiss that would not go away, marks
the rebirth of the notions of absolute motion and the "new
aether drift" (Peebles' expression29). 

The Penzias and Wilson discovery presented an isomor­

phic (to 1 part in 1,000) microwave radiation field, 
detected at wavelengths of mm to cm. This discovery was 
immediately hailed by R. Dicke as proof of G. Gamow's 
1949 prediction of an isotropic electromagnetic radiation 
indicative of the Big Bang event. From then on, the CBR 
was consistently interpreted as the fossil remains of a very 

hot phase of the universe. The isotropic distribution of 

the flux was assumed to be due to the cooling, through 
expansion, of the 4,000K fossil radiation emitted when 
primordial hydrogen ceased being ionized. 

What was essential for the "Princeton gnostics" was the 
presence of microwave radiation at a wavelength of 7 .35 cm 
(at 4 GHz), because this was seen by them as the physical 
marker for the beginning of the universe, the primordial explo­
sion (theory of sudden creation), and provided the necessary 
evidence to discredit the competing astrophysical theory of a 
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continuous creation of matter required to "fill" the increasing 
space between atoms in an expanding universe. In accordance 
with the relativistic Big Bang hypothesis, space is uniformly 
occupied, as the originary explosion is not an explosion of mat­
ter in space, but an explosion of space itself.30 Hence the impor­
tance of the observed isotropy indicating absence of structure at 
various angular scales, and suggesting that the CBR has the 
spectral characteristics of a black body. 

The scientific mania of finding an origin to Time and 
Space here reached its pinnacle of devotion with what is tan­
tamount to an article of faith: the CBR is taken as "proof" of 
the smooth evolution of the present expansion-phase of the 
universe, another credo fused to relativity theory following 
Hubble's "discovery" that "all" galaxies "are" moving away 
from our own. So, even if strictly speaking the notion that 
the CBR is a fossil of time does not require Relativity, it soon 
became a cornerstone of relativistic astrophysics. 

Subsequent experimentation by independent groups has 
extended the range of measurements up to 400 GHz and, 
within that range, the relative intensity of the radiation 
increases proportional to frequency. Extrapolations for a 
decrease in relative intensity with frequencies above 400 GHz, 
are solely the result of relativistic computations. 

5.2. The Anisotropy of the Cosmic Blackbody Radiation 

This perfect picture of cosmic isotropy was disrupted, soon 
enough, by the demonstration that the temperature of the 
cosmic microwave radiation is not, in fact, precisely the same 
in all directions.3 1 Two Dicke radiometers, working at a fre­
quency of 33 GHz ('.A. = 0.9 cm, a wavelength at which the 
galactic background microwave radiation is low), carried 
aboard the NASA-Ames Earth Survey U-2 aircraft, detected a 
cosine anisotropy (a cosine dependence on the angle between 
the direction of the peak and the direction of the observation) 
on the order of <l part in 3,000. In the context of General 
Relativity, this anisotropy was readily interpreted as due to the 
motion of the Earth (more precisely, the motion of the Solar 
System) relative to the rest frame of the cosmic background 
radiation, in the direction where radiation is the most intense. 
Assuming this peculiar motion of the Earth, the CBR is slight­
ly "bluer" (hotter) in the direction of the motion, and slightly 
"redder" (cooler) in the opposite direction. So, the findings 
were seen as confirmation that GR is correct about the expan-
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sion of the universe. This, in tum, led to the conclusion that 
the CBR constitutes the cosmic background of energy in a 
frame of reference that is moving at 99.9% the speed of light 
with respect to the matter of the Big Bang. 

This discovery of the "new electromagnetic aether drift" 
effectively resurrected the notion of an electromagnetic frame 
of reference fixed in space, even if it be defined as the expand­
ing coordinate system in which the galaxies are nearly at rest. 
The peculiar velocities of galaxies and other astrophysical bod­
ies are determined with respect to this CBR frame. Using 
TO = 2. 7 K as the average temperature of the cosmic blackbody 
radiation, and the maximum temperature difference of 
T 1 = 0.0035 K, Smoot et al. calculated that, taking into account
the Doppler shift, the Earth is moving at a velocity of 

Vsspec = (T1 /To) c = 388.6 ± 60 km/s 

in the direction of galactic co-ordinates 54°±10° lat. N, 
245°±15

° 
long., towards Regulus, the brightest star of the Leo 

constellation.32 A previous, lower-resolution determination 
by Corey and Wilkinson had given 270±70 km/sec.31

The reader should note that this is not the velocity expect­
ed to arise from the Solar System's translation around the 
galactic center, but the integral value of the translational veloc­
ity of the Solar System in space, just as if we were measuring 
the absolute speed of motion of the Earth in space! If we knew 
exactly the velocity of the Solar System due to rotation of the 
galaxy, we could in principle determine the peculiar velocity of 
the galaxy with respect to the CBR. Assuming the 1977 result 
of Visvathan and Sandage for a galactic translational speed of 
the Solar System on the order of 300±50 km/sec, in the direc­
tion of galactic coordinates 0° lat., 90° long., the peculiar veloc­
ity of the Milky Way was approximated by Smoot et al. as 603 
km/sec (10.4 R.A., -18° dee, or 261° gal. long., 33° gal. lat.) 
"with respect to the cosmic background radiation."32 

As Rowan-Robinson sagaciously commented, this finding 
presents all sorts of problems: 

What are we to make of this? The authors note that the 
velocity they have found conflicts with various 
attempts to measure our velocity with respect to near­
by galaxies but offer no explanation of this. With 
respect to the Local Group [the group of galaxies to 
which the Milky Way belongs], the motion of the Solar 
System hardly differs from that expected due to our 
circular motion around the galaxy. This suggests that 
the whole Local Group has to be moving along togeth­
er at this velocity of 600 km/sec with respect to the 
microwave background. And this velocity is more than 
ten times the residual random motion of galaxies with­
in 20 Mpc [6.17*1023 m or 65.2 Mly] about the Hubble 
flow, so that most nearby galaxies, including the Virgo 
cluster of galaxies, would have to move along together 
at this velocity. The universe may be much more inho­
mogeneous than we realized till now, and we may have 
to be careful about interpreting the expansion time­
scale we measure locally as the age of the universe. 33 

These wise words put in perspective all the interpretative 
steps involved in current cosmology. The Smoot et al. results 
conflict with the magnitude of the measurements of the 
peculiar velocity of the Earth or Solar System with respect to 
nearby galaxies, as well as with the celestial or galactic co­
ordinates of the motion.34·35 The direction of the net galac-
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tic motion of the Earth and Sun obtained by Smoot et a[.32 
is almost at right angles to the results of Rubin et a/.35 
Moreover, the velocity of the Local Group with respect to 
nearby galaxies suggests that there is considerable turbu­
lence in the universe, a result which is difficult to reconcile 
with the isotropic character of the CBR, and which led to 
Hawking's proposal that the universe itself (the structure of 
Space-Time) may be spinning. 

Whether the CBR is an expanding or a fixed system of 
coordinates, i.e. whether or not it is the residue of the Big 
Bang, it now figures within GR as a preferred frame of refer­
ence for electromagnetic radiation and motion! It would 
seem therefore that absolute motion in space can be meas­
ured after all with respect to the cosmic microwave back­
ground radiation, as a function of measured anisotropy. 
With respect to the CBR frame the propagation of light 
remains essentially isotropic and invariant. A universal 
frame of reference had been found, yet Relativity postulates 
that all co-ordinate systems are interchangeable (the univer­
sality of Relativity). This is another clear testimony to the 
saying that nothing dies of contradiction. 

5.3. On the Eve of an Epistemological Upset 

The worst enemy of any advancement in our comprehen­
sion of nature is not the magnitude of the unknown, but the 
prevalent belief that there is very little remaining to be 
known. Not only because this fosters a complacent attitude, 
foreign to the true scientific spirit, but above all because, 
instead of supporting basic investigation of that unknown, it 
increasingly denies such support by invoking a priori limita­
tions derived from inadequate mathematical theories. The 
stationary aether fixed to absolute space was one such limit­
ing notion, and yet it was overcome by another notion 
(Relativity) which was no less limiting. Even if Relativity 
could account for the MGP experiment, it was never able to 
deal adequately with the Sagnac effect, limiting itself to 
adding a superfluous time dilation that has the sole effect of 
needlessly complexifying the relations at stake. If it were not 
for the security afforded by accepted paradigms, and if scien­
tists were to apply Ockam's razor rather than merely provid­
ing it lip service, Relativity would not have much to stand 
upon when confronted with the Sagnac effect, which should 
have made Mach swallow his words with respect to the rela-

The worst enemy of any advancement in our

comprehension of nature is not the magni­

tude of the unknown, but the prevalent belief that 

there is very little remaining to be known. Not 

only because this fosters a complacent attitude, 

foreign to the true scientific spirit, but above all 

because, instead of supporting basic investigation 

of that unknown, it increasingly denies such 

support by invoking a priori limitations derived 

from inadequate mathematical theories. 

tivism of rotary motion. With the Sagnac effect, not only the 
rotation of the interferometer but also that of the Earth could 
be determined by optical and electromagnetic means. This 
should have more than sufficed to put Relativity on the spot. 
But official science, having incorporated Relativity, was able 
to gloss over this challenge. Over a century after Mach's 
words, we can state firmly that rotation is an absolute state of 
motion, and not even the most rabid relativist can avoid this 
realization. To put it bluntly, Mach was wrong. 

It was Michelson's 1881 mistake which appeared to 
reduce the question of the existence of the aether to whether 
the orbital motion of the Earth could be detected by electro­
magnetic means. Equated in these terms, which no longer 
obeyed Fresnel's law, the null result was taken to be the 
death of the concept of the aether. Yet, even Einstein would 
argue that the only aether which had died was the station­
ary one. But his gravitational aether fared no better than the 
stationary aether, when he and other mechanistic-minded 
physicists sought instead to establish the geometric primacy 
of a Spacetime devoid of energetic considerations, a pure 
mathematical abstraction without actual physical qualities, 
and employing imaginary time. 

For adherents of both the stationary aether and Relativity, 
the MM experiment has been taken to mean that light 
adapts to the translatory frame of the Earth's motion around 
the Sun. Relativists express this relation by saying that light 
is referenced to the inertial frame of the Earth in a substan­
tial condition of translation. By the same token, the propos­
al has been made that the Sagnac experiment demonstrates 
that light does not adapt to revolving frames, such as the 
Earth's revolving frame; a proposal which relativists express 
as non-adaptation to non-inertial frames. In fact, all one was 
entitled to conclude at the time, at this conjuncture, was 
that the MM experiment showed that none of the translato­
ry components of the inertial motion of the Earth were 
detected optically-something which was later confirmed by 
frequency-locked laser experiments: neither the orbital 
translation of the Earth around the Sun, nor the galactic 
translation of the Earth and the Solar System around the 
galactic center, nor any absolute or peculiar velocity of the 
Earth or Solar System were in fact detectable. 

Still, all this would be fine and dandy if Relativity did not 
insist on its pretentious claim of being able to measure the 
"peculiar" velocities of astrophysical bodies by interpreting 
any displacement of electromagnetic radiation with refer­
ence to a general body of galaxies and, more recently, with 
reference to a cosmic microwave background radiation that 
appears to be slightly anisotropic because of our peculiar 
motion. By resurrecting the question of absolute motion as 
the measurement of peculiar velocity with respect to the 
CBR, the entire aethereal can of worms has been reopened. 

Here is reason to examine exactly what it is that produces 
the invariant effect of propagation of c, the phenomenon 
discovered accidentally by the MM experiment. In other 
words, there is very good reason to question-in just which 
frame of reference is the light speed constant? Is it in the 
translational frame of the Earth's solar orbital? In the trans­
lational frame of the galactic orbital? In Aspden's words: "Of 
crucial importance is whether this background space lattice 
is locked to and referenced on mother Earth for some dis­
tance above the Earth's surface, or whether it has some con­
nection with the Sun, or whether it is set in some absolute 
or cosmic frame of reference."36 

ISSUE 39, 2001 • INFINITE ENERGY 47 



From the tortuous course of null and positive results, we 

can at present conclude: 

0 Space no longer appears to be empty, as it once did 
for Special and even General Relativity. An absolute 
vacuum of matter and energy is unattainable and not 

a real physical possibility that should or need be con­
sidered. The "vacuum state" is a misnomer, for the 
"vacuum" is filled with energy. The concept of empty 
space, a tributary to Democritus' idea of a void 
between the atoms, is no more pertinent and apt a 
description of physical reality than was the static 

aether image of the nineteenth century, when the 

Michelson-Morley experiments dethroned it. 

0 The perfect symmetry of Spacetime does not 
describe physical reality, only an ideal reality that is 
imaginarily perfect. There is no intrinsic or heuristic 
requirement on the part of the Sagnac effect or the 

Silvertooth experiment for any time-dilation transfor­

mations. The very notion of spatialized Time is most 
doubtful, if not a prejudice that prevents enunciation 
of a Physics of Simultaneity. 

0 With respect to the CBR frame, the propagation of 
light remains essentially isotropic and invariant. A cos­

mic universal frame of reference for the propagation of 

electromagnetic energy has been found-in direct con­
travention of Special Relativity-but this discovery has 
been co-opted by the Big Bang ideologists. 

0 States of rotation of material bodies can be determined 
optically and electromagnetically. Mach was wrong. 

Einstein once hoped that Relativity would become the 

strict relationist theory Mach had called for. Einstein's 
response to Mach's difficulties was to treat inertial effects not 
as a function of some absolute acceleration, but rather as the 
result of the gravitational interaction of the test system with 
the rest of the mass of the universe, as expressed by a syn­

thesis of mechanical and geometric factors. Einstein could 

not hope to satisfy Mach's postulate of an absolute identity of 
the Spacetime continuum with the set of spatiotemporal rela­
tions between material bodies. We know today that reference 
to the detectable mass of the universe does not serve to 
explain the electromagnetically measured peculiar velocity of 

galaxies, stars, and their systems. To a certain extent, GR 

guarded itself against this shortcoming of Mach's theory by 

adding geometric constraints to the inertia of systems in 
motion-and later, to patch the hole, the notion of dark mat­
ter was added. Einstein was in fact obliged to treat the con­
tinuum as a pseudo-Riemannian manifold that had a separate 
physical reality distinct from the spatiotemporal relations 

between material objects. The manifold is presented as being 
affected by the distribution of mass within it, and as affecting 
the motion of this mass. This clearly introduces substantival­
ist considerations into what was originally deemed to be a 
relationist project. These substantivalist considerations are 
essentially embodied by: 

1. The adoption of both mechanical and merely
axiomatic constraints in the definition of the metric
structure of Spacetime.

2. The persistence in treating Time as equivalent to a
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timeline (first reduction) that can be reduced to an 
extension length (second reduction), in turn treated 
as a relative interval (third reduction) of a pseudo­
Riemannian manifold. 

3. The arbitrary imposition of an electromagnetic

invariant absolute speed on the radiative description
of gravitational fields.

4. Most importantly, the reduction of gravitational
energy to the metric structure of Spacetime.

The Spacetime of SR was a flat Minkowski manifold. In 

GR, the manifold becomes instead curved, or a Gaussian 
spheroid surface, precisely to indicate the manifestation of 
gravitational fields in the form of a deviation of the geodes­
ic lines from the coordinate axes of any chosen inertial 
frame of reference. But thereby, for as long as the Wey! ten­
sor (or conformal curvature tensor) is held to remain 

unchanged-as a minimum curvature of the Spacetime con­

tinuum-a claim can be made that the theory holds 
Spacetime to be independent from the energy-stress tensor, 
and thus independent from both energy and mass. 
Spacetime does not exist simply as a set of relations between 
material bodies. It is "affected" by the distribution of both 

matter and electromagnetic fields, and in turn it "affects" 

the combinations of mass (or energy, in relativistic lan­

guage) and linear momentum. Moreover, it also has some 
degree of existence as a set of relations that is independent 
of the terms, independent from the actual distribution of 
matter in the universe, and serves as milieu for those rela­
tions. A return to the philosophy of empiricism may seem 

inevitable, but it occurs in the strange form of a geometrical 

"supersubstantivalist program": if relations exist outside of 

the terms, one may hold that the continuum of Spacetime 
exists as a structure of the overall set of relations that not 
only has a being of its own, but also underlies the being and 
the structure of matter and its relations, "thus identifying all 
material objects with Spacetime itself," to paraphrase Sklar. 

Since the curvature of the continuum is the very condition 

of its volumetric existence (thus "there are true gravitation­
al fields even in empty space"), and since curved Spacetime 
is identical with the physical notion of a "true gravitational 
field," such an approach is tantamount to making the exis­
tence of Space everywhere dependent upon gravitational 

fields. This alone precludes the existence anywhere in the 

cosmos of a true inertial frame, even of one that could be 
asymptotically construed in regions very distant from any 
gravitating masses. One might suggest, as others have for 
three decades, that it is the Spacetime envelope which is 
engaged in absolute rotation, and that this justifies both the 
notion that the Weyl tensor remains unchanged and that 
Space itself should depend upon "true gravitational fields." 

One wonders why GR never deployed the notion that the 
Spacetime continuum itself develops a minimum gravita­
tional field embodied by the Wey! tensor, when the Ricci­
Einstein (or energy-stress) tensor vanishes. Maybe it was feared 
that any move in this direction might, after all, lead the theo­

ry back to the notion of a single Time; or maybe it was sensed 
that it would lead to a still more embarrassing difficulty-hav­
ing to explain how the volume of Space would have had to 
arise from geometric considerations that depended upon a 
gravitational field being deployed in the absence of mass. 

Curiously enough, the notion that the Space and Time con-



E nergy may, can, and does exist in massless 

forms devoid of inertial effects. Moreover, if 

one succeeds in tying together the structure of the 

continuum (the properties of Space and Time) with 

the properties of an energy flux, then what is 

pertinent to ask is instead: how do gravitational 

fields arise-together with the matter that they 

assign-from precisely the massless flux of the 

continuum? Then, a single and universal Time may 

yet turn out to be but the property of the rotation 

of the entire continuum of Space and Time. 

tinuum exists independently from material bodies and even 
from their relations, and that it at once encompasses the entire 
set of these relations plus the intrinsic energy structure of all 
material bodies, is not necessarily a geometric or a metaphysi­
cal proposition. However, in order to avoid the traps of either 
position, one must understand the continuum not as a set of 
points, not as a topological abstraction, but as energy in flux, as 
a continuum of superimposed lines or wavefunctions, which 
are not to be defined by any succession of points, no matter 
how close one places them. Waves do not undulate in flat or 
curved Spacetimes. And they do not exist independently from 
energy, either. If there is any deep meaning to the first law of 
conservation of energy, it is that Space and Time are con­
served and thus infinite as such, and this is not to the detri­
ment of Space being finite at any instant of Time. In order to 
assemble the functions of an energy continuum productive 
of Space and of Time, one requires entirely different con­
cepts than those of GR. A fundamental contamination has 
taken place. What are in fact two distinct manifolds were 
abusively fused into one, instead of being recognized for 
what they are, property sets of both number and qualia that 
belong to a single continuum. And the volumetric existence 
of Spacetime was made to depend upon a gravitational field 
devoid of matter and also of energy ... Herein lies the rub: if 
Spacetime depends upon gravitational fields, patchy or not, 
these fields are conceptualized as void of energy because 
they are void of mass (on the very abusive basis that all ener­
gy has mass). Yet, there is no reason to be lost in this way. 
Energy may, can, and does exist in massless forms devoid of 
inertial effects. Moreover, if one succeeds in tying together 
the structure of the continuum (the properties of Space and 
Time) with the properties of an energy flux, then what is per­
tinent to ask is instead: how do gravitational fields arise­
together with the matter that they assign-from precisely 
the massless flux of the continuum? Then, a single and uni­
versal Time may yet turn out to be but the property of the 
rotation of the entire continuum of Space and Time. 
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New Energy Research Laboratory◊◊◊ Device and Process Testing Update 

Ken Rauen 

Warlock's Wheel 

F 
ormer NERL physicist Jeff Kooistra developed an unusual 
electric motor, a derivative of one originally conceived 
by the late Stefan Marinov. The Marinov Motor concept 

was modified and demonstrated through the efforts of 
Kooistra, Tom Ligon, and Tom Phipps; this design was called 
the KLP Motor. (See IE Issues No. 17, pp. 40-48; No. 18, p. 7; 
No. 19, pp. 57-71, 85; No. 20, pp. 7-8.) The KLP took the mag­
netic torus-shaped rotor of the Marinov design and made it of 
two stacks of opposing polarity magnets with leakage flux 
allowed. It also improved the electrically conducting ring 
around the magnetic torus by making it a multi-tum coil. 

Jeff made a discovery while investigating the ability of the 
earlier, solid copper ring to rotate while the permanent mag­
net structure was fixed in position, another permutation of 
the Marinov/KLP concept. When the DC current was 
applied to the ring, the direction of rotation of the ring 
could be reversed if the electrical brush contacts were made 
at the inside diameter of the flat, washer-like shaped ring 
instead of at the obvious outside diameter. This reversal 
made the ring rotate in the same direction as the magnetic 
structure would rotate if it were allowed to rotate. Jeff did 
another experiment to see what would happen if both struc­
tures were allowed to rotate. He found that both the ring 
and the magnets rotated in the same direction. This was an 
astonishing result, so he called it the "Warlock's Wheel." 

NERL recently completed the construction of a prototype 
KLP Motor. Retired engineer Jan Roos took Jeff's prototype 
that had been made within a styrofoam coffee cup as its 
frame (the "cup motor," as we called it), which exhibited 
prograde, same-direction rotation of the stator when the 
entire motor was suspended from a nylon monofilament 
from the ceiling. Jan transferred as much as he could of 
Jeff's coffee cup design to a better-built prototype. Contrary 
to classical physics, the cup motor seemed to be exhibiting 
an apparent violation of Newton's Third Law of Motion­
for every action there is an equal and opposite reaction. 
When Jeff's motor would work at all, as its construction was 
very crude, its "stator" and attached batteries would rotate 
in the same direction as the rotor, prograde motion, an 
unheard-of behavior for a motor. One of the times during 
which it did function, it was recorded on video tape run­
ning prograde and then some retrograde, but clearly not the 
decided retrograde direction normally expected. In compar­
ison, a standard, miniature DC motor with a flywheel load 
attached to its shaft exhibits its stator and batteries spin­
ning in the opposite, retrograde direction from the rotor 
and flywheel, in conformance with Newton's Third Law. 
Naturally, we wanted to clearly and unambiguously demon­
strate the KLP Motor's ability to violate this Law, if possible. 
Jan's prototype showed retrograde motion of the case upon 
acceleration, but settled down to no motion of the stator 
when the stator was held in a jeweled bearing frame which 
allowed the stator to rotate also. We did not see prograde 
motion of the case to any extent, though some was seen. 
Prograde motion is definitely seen when the motor deceler-
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ates. A conventional motor was built with the same con­
struction technique to see if the torque necessary to keep the 
internal rotor spinning under steady speed conditions was 
less than the stator housing bearings' friction. The conven­
tional motor had the same behavior: it would exhibit retro­
grade stator torque upon startup and then settle down at the 
same, steady speed to a torque which is less than the friction 
of the bearing supporting the rotatable stator in the frame. 
See Photo 1. A gyroscope often spins without its housing 
spinning at all, so a lack of stator rotation is not a sign of a 
violation of Newton's Third Law. 

Out of the disappointments of Jan's prototype, we won­
dered if the behavior of the KLP Motor and the Warlock's 
Wheel were conventional after all. 

I had not studied the motor in depth when Jeff was here. 
So, I chose to do an analysis of the forces involved myself, 
using nothing more than the F = IxB law, and the axiom that 
parallel flux lines repel and antiparallel lines attract. I found 
that the Warlock's Wheel behavior can be entirely explained 
by these means. Leakage flux of the unusual magnetic stack 
is the active magnetic flux. Jeff also identified a "Lorentzian 
hook" in the rotating ring, and I found this piece of evidence 
to be key. When current is introduced to a conductive ring 
with a substantial change in radius, that radial current flow 
in the ring near the contact point, in the presence of the 

Photo 1: The KLP motor stator and internal rotor are on the left. The stator 

contains the 300 turns of 34 gauge magnet wire coils. bundled with rubber 

bands, and two batteries with switching circuitry, as the KLP motor is an 

opto-electronically commutated DC motor. Inside the stator housing and 

on top is the rotor, containing two rectangular magnet stacks; one stack 

has a black tape marker on it. The body pieces of both motors are made of 

polycarbonate. The conventional motor is on the right. made from a 

12VDC fan; the fan blades were cut off and the rotor with the magnets was 

glued on. The conventional motor is inside the frame and inside the rotat­

able stator outer jacket. used to hold the stator and to reduce windage. Its 

rotor is nearly the same mass and moment of inertia, and was operated at 

the same speed as the KLP rotor, when this latter and its stator assembly 

were inside the rotatable stator outer jacket. 



Photo 2: View inside the calorimeter with the new sonofusion reactor 

and its oscillator electronics. The argon pressure line is not attached 

and the reactor fill tube is open. 

Photo 3: The original sonofusion piezoelectric assemblies mounted in 

a reactor made of three acrylic plates. 

Photo 4. The Crest oscillator resting on the rim of the 

calorimeter. The joule heater bank and the circulation 

fan are visible. 

magnetic field of the KLP magnet structure, exhibits a stan­
dard IxB force which causes rotation of the ring. Jeff's big 

question was how could this rotation exist simultaneously 
with a force which causes the magnetic structure to rotate in 
the same direction? The answer is that the stationary cur­
rent leads which touch the conductive ring via brushes or 
pools of mercury feel the countertorque of classical electric­
ity and magnetism. The forward torque was magnetically 
imparted to the magnetic structure from the current in the 

hand-held leads, which then imparted torque to the ring. 
The motion of the ring and magnets in the same direction 
hides the fact that there are opposed forces between the 
magnets and the ring, and at this point, we have no reason 
to believe that they are not equal forces. The hand-held 
leads react against the leakage flux of the magnets, then the 

leakage flux of the magnets reacts against the force created 

in the current in the ring. This analysis may not be correct, 
but, by Ocham's Razor that the simplest explanation is often 
the best explanation, it fits. 

And so goes research. In order for new discoveries to be 
made, mistakes are often made along with them. The KLP 

Motor started as exploration for its own sake, even before 

Jeff came to NERL. The Marinov Motor and its KLP 
descendent do not exhibit anomalous motor behavior as 
far as we know. The motor is novel, in the sense that con­
ventional motor analysis says it would not work. We will 
not pursue these concepts any more since they appear to 
offer no alternative to the world's present energy sources 

and do not substantially change the physics by which we 

search for new forms of useful energy. 

Sonofusion 

The calorimetry provided by Roger Stringham (see Issues 
No. 35 and 36) was totally replaced by one Seebeck envelope 
calorimeter (SEC). The old calorimetry was too inaccurate to 
resolve the excess heat with confidence. Roger's original 
reactor completely filled the SEC, so to fit the oscillator elec­
tronics inside the SEC, we redesigned the reactor to be much 
smaller. See Photo 2. 

When the new reactor was tested, calibration was much 
better, but excess heat in the experiment was not found 
again. Numerous changes may be responsible for the 
"turn off" and they are still being investigated. The reso­
nant frequency of the piezo and reactor combination has 
changed. The Crest 275D oscillator operates around 38 to 
39 kHz, presumably the resonance of the original reactor 
provided by Roger. We did not test it, and the original 

reactor is now in pieces. The new reactor was found to be 
46.3 kHz when filled with heavy water. A mechanical stop 
inside the reactor for positioning the piezo transducer 
assemblies was removed. That stop was where the titanium 
"radiating bars" rested, assumed to be raising the frequency by 
increased mechanical stiffness. Since the oscillator was drawing 
50 to 70 watts instead of 20 to 30 watts as before, and the 
reactor was heating to 10o·c without a heater, it is believed 
that the stop was also conducting vibrational energy away 
from the water in addition to detuning the reactor, which 
caused it to draw more power. The removal of the stop 
decreased the resonant frequency to 45. 7 kHz, still far from the 

Device and Testing continued on page 69 
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RENEWABLE AND CONVENTIONAL ENERCY 

Thar She Blows 

A wind energy boom promises to confer wealth on those

whom it has eluded for so long-North America's small 

farmers and native tribes. 
Bennett Dattiss 

Charles Goodman is sitting atop an energy bonanza
longer-lived and ultimately richer than Saudi Arabia's.
The energy is pollution-free, less than half the cost of
solar power, poised to edge out natural gas in head-to­
head price competition, and inexhaustible.

Goodman farms 100 acres of seed corn and soybeans
outside of Alta, Iowa.

In a typical year, he'll make $100 to $200 from every
acre except one-the acre where three wind turbines stand
just 600 feet from his porch. The energy developer that pu�
up the turbines has guaranteed Goodman a minimum
$750 annual royalty from each turbine on the electricity
that winds blowing across Goodman's land generates. He
can even farm right up to the 40-foot-square base of each
tower, which takes a little more than 10% of the acre out
of production. Last year, his one-acre wind farm earned
him more than $6,000.

Wind may be the last untapped resource of the North
American heartland. The buffalo are few and fenced, the
topsoil has been tilled, the oil is long gone, and the water
rights have been sold. But the wind that sweeps from the
Rockies to the Appalachians renews itself hour by hour.
No one owns it and no one can deplete it.

That endless, unclaimed resource has sparked a new
kind of land rush. A California-based division of Enron
the natural gas giant, is leasing land and building wind
farms from Washington state through the American
south. Renewable Energy Systems, based in Austin, is start­
ing to spin turbines across Texas. FPL Energy, a spinoff of
Florida Power and Light, has entered the market along
with dozens of smaller entrepreneurs whose turbines
churn out electricity for power-hungry utilities in a mar­
ket clamoring for clean energy.

But the opportunity is particularly rich for Goodman
and his neighbors. Goodman's land sits at the southeast­
ern end of Buffalo Ridge, a welt of glacial rubble running
more than 65 miles from northwestern Iowa up across the
corner of Minnesota to the South Dakota border. The
ridge, rising as high as 1,900 feet above the surrounding
plains, is not only the second-highest point in
Minnesota, it's also just about the only geologic feature
that rises into the winds blowing from Canada and the
central Rocky Mountains on their way to Chicago.
According to estimates based on U.S. Department of
Energy figures, the winds in Wyoming, the Dakotas,
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Iowa, and Minnesota could generate enough electricity,
using existing technology, to supply today's entire U.S.
demand. North Dakota's breezes alone could feed 36% of
the nation's appetite.

Topography funnels a good share of that potential
through the area around Lake Benton, Minnesota, a town
that sits at the other end of Buffalo Ridge from Alta. This
hamlet of 703, located in the state's poorest county, is the
hub of what is now the world's largest single wind farm.
"I'd guess that the wind blows here 325 days out of every
365," says mayor Marlin Thompson, "and the average wind
speed has been measured at 18 miles an hour. Everyone
complained about the dust and the blizzards-until wind
power came along."

The gusts became fair winds in 1994. In that year, the
Minnesota legislature passed a law entitling Excel Energy,
the state's biggest utility monopoly, to build a nuclear
power plant and store the waste on its property. In return,
Excel was obliged to invest in renewable energy.

The result: 281 wind turbines at last count, spread over
more than 50 farms around Lake Benton. The turbines
crank out just under 300 megawatts of electricity--on a
good windy day, about enough to meet the average
demand of Minneapolis and St. Paul-at a cost of 3.2 cents
per kilowatt hour. "That's right about what electricity costs
from gas-fired generating plants," says local farmer Jim
Nichols, a former state senator and twice Minnesota's com­
missioner of agriculture. "The next generation of turbines
will bring that down to around 2.8 cents, making wind
power the cheapest electricity you can generate."

Farmers earn an average royalty of 2 to 4%, which
fetches them about $1,500 to $2,000 a year from each
turbine. The project plan calls for about another 100
turbines, and several smaller projects have sprung up
locally to cash in on state tax incentives offered to
investors in wind power projects of fewer than 2
megawatts.

One of the chief beneficiaries of the windfall (other
than the farmer who has 17 turbines on a half-section of
land) has been Lake Benton itself. The project brought
150 construction jobs to the area and 26 openings for
permanent, high-skilled technical workers to repair and
maintain the turbines. The city has completed a $2.5-mil­
lion street improvement project, the county has added
$715,000 in property taxes to support its schools (nearly
a 50% increase), and the region has undergone an ancil­
lary economic boomlet: tourism.

"We had eight or ten tour buses coming here every year
to see the plays put on in Lake Benton's historic opera
house," Thompson says. "Last year, we had more than 40
busloads, most of them to see the wind farm." Downtown,
Lake Benton has built a 5,670-square-foot "Heritage Wind
Power Learning Center of Southwest Minnesota," complete
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Minnesota Buffalo Ridge. 

with a six-foot working model of a wind turbine and inter­

active displays. Each fall, the town also hosts an annual 
"Wind Fest" to promote the area and its contribution to the 
national energy solution. 

"It's amazing the number of people who'd stop along 

the highway to see the turbines, then drive into town and 

say, 'What is that out there?'/' Thompson says. "Since the 

wind project was built, we have an additional four special­
ty shops in town that weren't here, and wouldn't be here 
now except for tourism brought by the wind project." 

The shops are a symbol of a brighter future, many 

believe. "Each megawatt costs about $1 million to build," 

Nichols says, "which makes this a $300-million project 

built without government money other than tax incen­
tives. We have a lot of construction jobs, higher farm 
incomes, and new property taxes to improve our schools. 

We can educate our kids and provide them with a chance 

for good, well-paid jobs when they graduate. Our county 

has been losing population, struggling to survive. Keeping 

money here will help us keep our young people here." 

Having sniffed potential wealth in the wind, some farm-

ers have begun to take steps to eliminate middle-man 

developers. A few farm communities, such as Worthington, 
Minnesota, on the Iowa border, have begun to put togeth­
er municipal utilities to buy and distribute wind-generated 

electricity from nearby farms. Several groups of farmers are 

pooling their savings to form limited liability corporations 

and build wind farms that they'll own themselves. 

"This is a chance for us to keep this money in our local 
communities for additional economic development," says 
Tom Arends, who raises corn, soybeans, and hogs on 

2,000 acres near Luverne, Minnesota, about 50 miles 

south of Lake Benton. Arends is part of a 30-member LLC 

hoping to raise capital to build a 1.9-megawatt wind farm. 

"Right now, that money waves bye-bye to us as it travels 
down the transmission line." 

To cash in, farmers are abandoning the legal structure of 

the rural electric and producers' cooperatives that have 

shaped much rural development in the past. Corporations 

not only avoid some of the regulatory obstacles that cooper­

atives pose to farmers planning wind projects, but also put 

more money in shareholders' pockets. "Structuring our ven-
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ture as an LLC lets us take advantage of tax credits available 
to investors in small wind projects, which wouldn't be avail­
able to co-op members," Arends explains. "Without the cred­
its, we'd make about a 10% annual return. With them, we'll 

make about 17%." 

The group is negotiating with area utilities that might 
purchase the power from the planned project. With a power 
purchase contract in hand, the LLC expects to be able to col­
lateralize a construction loan. 11 A royalty of $1,500 or $2,000 
is peanuts compared to what we can earn if we own it our­

selves," Arends adds. "We already have farmers knocking 

down the door to get into the next LLC. After that one, we'll 
keep putting together as many as we can." 

They won't be working any faster than the continent's 
native tribes. Indian country is home to some of the 
gustiest spots on the plains. 

Montana's Blackfeet have been looking for a way to 

turn those breezes into cash for more than five years. The 

tribe negotiated with a few developers, but found them 
reluctant: Indian lands are owned by the tribe but held in 
trust by the federal Bureau of Indian Affairs. Any leases 
or other kinds of land-based deals have to be walked 
through, and approved by, the Washington agency. In 
1999, the tribe talked with SeaWest WindPower, Inc., a 
private San Diego wind developer that has built projects 
on three continents. 

"The company was open-minded about our needs and 

willing to work through some of the regulatory aspects," 

says Dennis Fitzpatrick, general manager of Siyeh 

Development Corp., the tribal organization managing 
the wind project. 

No turbines are spinning yet, but already the project 
has expanded its scale. Originally, the Bonneville Power 
Administration agreed to buy about 25 megawatts from 
the project. But with regional demand rising, and after 
discovering more unused capacity than it thought in 
nearby transmission lines, the BPA is ready to take from 
36 to 66 megawatts. 

At first, the tribe will collect lease payments and a royal­
ty-but it's not willing to settle for that. "Under current tax 

law, it's hard for any tribe to be an equity owner in a project 
like this," Fitzpatrick explains. "Because the tribe is a sover­
eign government, it's not able to take advantage of IRS tax 
credits for renewable energy. Those credits are a large part of 
what makes a wind project work economically today in our 
area." The tribe is talking to the U.S. Department of 
Agriculture's rural utility service about low-cost, guaranteed 
financing. Also, the Blackfeet's contract with SeaWest 
includes the right to buy into the project in the future. 

But that's only the beginning. Sea West will train tribal 
members to repair and maintain the turbines, and the 

tribe is working to include some of the technical courses 
in the local community college's curriculum. With Glacier 
National Park next door to the reservation, the tribe also 
expects the wind farm to attract tourists-who, in turn, 
will need places to eat and stay. 

"We're looking at the project as a way to attract busi­

nesses to the reservation, such as electronic assembly, 
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that use a lot of electricity and need a steady, reasonably­
priced supply," Fitzpatrick says. "This is an economic 
development tool." 

Farther north, the Piegan tribe in southern Alberta has 

done the Blackfeet one better. It's created the Piegan 

Indian Utility Corporation, the continent's first Indian­
owned utility. 

"We want to be assured that our needs are being met," 
says William Big Bull. "The only way we can do that is if we 
have the control we need to make decisions." 

Big Bull is coordinating the tribe's Weather Dancer 
wind project, a partnership with Epcor Energy Services, 

an Alberta utility. The project put up the first of an 
expected 100 turbines in August, with the partners plan­
ning to install as many as 200 more over the next several 
years. Epcor will buy the electricity under a ten-year con­

tract, renewable for an additional ten The company also 
is financing Weather Dancer, of which the Piegan nation 

will own half. 

The partners estimate that a 100-megawatt wind farm 
would spin out about $15 million in annual revenue, 
with $7.5 million going to the tribe and its 3,025 mem­
bers. "We also have the right of first refusal if our partner 
decides to sell its share," Big Bull adds, "so at some point 
we could own 100% of the project." 

Even before the first turbine is in place, the project has 
delivered benefits. The economic value of the tribe's 2,027 

acres slated to host the turbines has doubled, from about 

$40 an acre under agricultural use to more than $75 as a 

wind site. (Because the land is owned by the tribe, no pri­

vate landowners' interests have been displaced.) The joint 
venture also has broken legal and regulatory ground that 
other Canadian tribes can use to set up their own wind 
partnerships and utilities. 

The tribe hopes to use its newfound power-financial 
as well as electrical-to build smaller, tribally-owned 
wind farms to supply electricity to the reservation. "Our 
goal is to have at least 50% of our own power supplied by 

the wind," Big Bull says. Those projects also could attract 
industry, perhaps even a plant to make turbines and the 

towers that support them. "There are jobs tied to this," 
Big Bull says. "There's tourism, possibly manufacturing. 
We won't know what all the potential benefits are until 
the project is farther along." 

An early benefit, however, is a new sense of the tribe's 
power. "We aren't depending on the government to make 
this happen," Big Bull points out. "We're using our own 
resources to become independent. This proves that we 
have the ability to become a player in a market driven by 
private corporations." 

Those who live in North America's windy places have 

earned the chance. "We've been in the right place for 

wind for a long time," Big Bull says. "Now, thanks to 

improved technology, it's also finally the right time." 

Bennett aa11iss co11ers energy, science, and 

technology lor se11eral national publications. 



DOE Public Hearing in D.C. 

C
old fusion researcher Dr. Talbot Chubb sent us a report
on his visit to a recent Department of Energy meeting 

in Washington, D.C. We present it in condensed form: 
"The June 26 meeting at the Washington Hilton on 

Connecticut Avenue was the seventh of seven public meetings 

(Atlanta, Chicago, Boston, Seattle, Denver, Philadelphia, and 

Washington). It was not a meeting for scientific presentations; 
it was like a hearing held in an auditorium. In the front of the 
auditorium was a long dais behind which sat up to five officials 
of DOE, maybe all from the Office of Energy Efficiency and 
Renewable Energy (EERE). Facing these officials was a podium 

from which presenters made their five-minute prepared state­

ments. The DOE officials changed during the course of the day 
and seemed to be always very attentive and courteous. 

"The presentations began at 9:00 a.m., with the first 
hour of presentations by public officials rather than the gen­
eral public. Many of the speakers seemed to have had past 

contact with DOE. Many of them talked about programs 

that had been jointly funded by DOE and industry. A con­

siderable number of speakers were from industry associa­
tions. There were also talks from social advocacy groups like 
Greenpeace and the Sierra Club. 

"The statements covered a wide range of activity, such as 

energy efficient lighting, wind power, photovoltaic, concen­

trated solar power, hydrogen and methane fueled vehicles, fuel 
cells, insulation, thermally efficient window glass, support of 
inventions, Indian reservations with energy programs, etc. 

"Most of the statements were supportive of DOE's renew­
ables program. The social advocates were largely critical of 
the Bush Administration's emphasis on energy supply rather 

than conservation. Cold fusion was mentioned only once, 

other than by me, in the six hours or so that I was there. In 
addition to the oral statements made, the DOE EERE Office 
accepted written statements limited to four pages. I have e­
mailed a statement to DOE about cold fusion." 

Dr. Chubb's basic statement to DOE: 

It is my view that DO E's Hydrogen Program has missed an 
important opportunity for developing new national energy 
supply. It has failed to properly consider the large amount 
of nuclear energy available in mass-2 hydrogen. In 1989 

Professors Fleischmann and Pons presented evidence that 

this nuclear energy could be tapped using chemical tech­

niques. When tapped in this way, the energy is made avail­
able without the dangerous radiation accompanying normal 
nuclear power generation. 

Since 1989 a struggling cold fusion community has con­
tinued to do research. It has confirmed the original 

Fleischmann and Pons claims, developed methods that 
more reliably liberate the nuclear heat, and have quantita­
tively identified the nuclear reaction product. The nuclear 

reaction product is helium gas, which is already present in 
air at about five parts per million concentration. The 
researchers have also identified two rare side products that 
are unique signatures of a nuclear process. In another study 

they have shown that the nuclear heat can be produced at 

elevated temperature in a controllable manner. 

DOE's future Hydrogen Program should include work on 
this chemically induced nuclear energy. Mass-2 hydrogen is 
called deuterium. DOE should start a new program by first 
requesting the National Academy of Sciences to evaluate the 
recent results on radiationless deuterium fusion. I have sent 

DOE a list with key references. DOE should then sponsor 

continuing work in this area. 
Vice President Cheney's National Energy Policy Report 

states that U.S. conventional production of natural gas is 
projected to begin declining as early as 2015. The goal of the 
DOE program should be to develop the technology that 

makes it practical for radiationless deuterium fusion heat to 

start replacing natural gas in residential heating before this 

decline in natural gas production begins. 

Talbot Chubb 
Fellow, American Physical Society 

Presentation to DOE on 26 June 2001 

Impulse "Gravity Generator" -
HTSC Antigravity Redux? 

I
n 1996, Infinite Energy (No. 9, pp. 49-50, "Table-Top

Antigravity?" by Chris Tinsley) and many other publica­
tions, including Business Week (September 30, 1996, p. 42) 
covered the astonishing claim of physicist Eugene 
Podkletnov (then of Tampere University in Finland), that he 
had created an anti-gravitational zone above a rotating, 
magnetically suspended high-temperature superconductor 
(HTSC). Later, Charles Platt covered the story in a lengthy 
feature article in Wired magazine. Now the anti-gravity claim 
appears to be back with a vengeance, witness the paper post­
ed on the Los Alamos National Laboratory Physics website: 

http://xxx.lanl.gov/abs/physics/0108005 

The contention is now that electrical discharges from a 

superconducting electrode manifest as an "impulse gravity 
generator." Emission of "radiation" occurs, "which propa­
gates in a focused beam without noticeable attenuation 
through different materials and exerts a short repulsive force 

on small movable objects along the propagation axis." We 

offer the intriguing abstract of this article below. 

This announcement comes on the heels of the revelation 
that Dr. Paulo and Alexandra Correa in Canada have discov­
ered a pervasive antigravity phenomenon, which derives from 
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their extensive experimentation with what they claim to be a 

complex, energetic aether. In fact, this writer was able to 
observe a clear 70% weight reduction in a 43 milligram 
suspended gold foil in the Correa laboratory (see 
www.aetherometry.com, letter of support by Mallove). It 
remains to be determined how these two distinct methods of 
producing gravity "impulse" and anti-gravity effects may be 
related in a more comprehensive physics. By now it should be 
abundantly clear that standard physics is breaking down in 
many ways, especially in areas that have enormous potential 
technological application. A word to some of the wiser ostrich­
es who continue to buy into twentieth century Fizzix: take 

your head out of the sand! 

Impulse Gravity Generator Based on Charged YBa2Cu3O7_y
Superconductor with Composite Crystal Structure 

By Evgeny Podkletnov (Moscow Chemical Scientific 
Research Center) and Giovanni Modanese (California 
Institute for Physics and Astrophysics; also Univ. of Bolzano, 

Industrial Engineering)-(32 Pages, 7 figures) 

Abstract 

The detection of apparent anomalous forces in the vicinity 
of high-Tc superconductors under non equilibrium condi­
tions has stimulated an experimental research in which the 

operating parameters of the experiment have been pushed to 

values higher than those employed in previous attempts. The 
results confirm the existence of an unexpected physical inter­
action. An apparatus has been constructed and tested in 
which the superconductor .is subjected to peak currents in 
excess of 104 A, surface potentials in excess of 1 MV, trapped
magnetic field up to 1 T, and temperature down to 40 K. In 

order to produce the required currents a high voltage dis­

charge technique has been employed. Discharges originating 
from a superconducting ceramic electrode are accompanied 
by the emission of radiation which propagates in a focused 
beam without noticeable attenuation through different mate­
rials and exerts a short repulsive force on small movable 

objects along the propagation axis. Within the measurement 

error (5 to 7 %) the impulse is proportional to the mass of the 
objects and independent of their composition. It therefore 
resembles a gravitational impulse. The observed phenomenon 
appears to be absolutely new and unprecedented in the liter­
ature. It cannot be understood in the framework of general 
relativity. A theory is proposed which combines a quantum 

gravity approach with anomalous vacuum fluctuations. 

Mars Teeming with Life, 

Past and Present? 

F
or years, it has seemed to me that mainstream planetary sci­

entists were marginalizing important evidence concerning 
the possibility of both extant and extinct life forms on Mars. 
There is, of course, the controversial matter of Cydonia region 
imagery (including the Mars "face," only the first of other such 
"faces"!), which astronomer Dr. Tom Van Flandern and others 
have investigated. (See Tom's astonishing assessments from 
NASA-provided imagery at www.metaresearch.org.) 

Engineer Chip Ransford of Denver, Colorado (better 
known for his work in cold fusion for Nova Resources 
Group) has now done extensive analysis of what he con­
siders to be large moving life forms in a Martian crater and 
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elsewhere. See his examination and image animations at: 
http://www.neighborsnet.com/Mars 

While doing this work, Ransford stumbled across another 
website by the "Independent Mars Research Group" (IMRG) 
(http://www.marsunearthed.com), which has gathered a 
remarkable collection of provocative images. Ransford has 
selected and annotated a subset of the sixty image pairs that he 
finds instructive. On August 10, he sent an email to a small 
band of "Mars heretics," which now informally includes Sir 
Arthur C. Clarke. In 2001 Clarke has stated publicly that he is 
greater than 95% convinced that large life forms exist-or have 
existed-on Mars, based on his examination of NASA-provid­
ed images. Ransford's note: 

"Here is a baker's dozen of what I thought were the 
most interesting for one reason or another, selected 
from that set [from the IMRG site]. All the links are to 
fairly high res image pairs (or more) on their site, and 
all images seem to actively link back to MSSS (or 

NASA) for access to the originals and data sheets. You 

can get to the niceties of their site by clicking the red 
arrow near the top left of each page. Its an easy to use 
site, and I also suggest clicking the 'selected images' 
header bar (they've found some of the same branch­

ing structures that Greg Orme has). I've included my 

brief notes below each link, along with the time 

between shots and the latitude. Enjoy, Chip" 

http://www.marsunearthed.com/CompPages/Comp003/Comp003mages.htm 

4 coincident shots on perm. ice cap at 87S 
http://www.marsunearthed.co111/Co111pl'ages/Comp006/Comp006mages.htm 

two weeks - growth?@ 87S 

h ttp://www. ma rsu nea rthed.com/CompPages/Com p007 /Comp007 mages. h tm 

3 days - dramatic sun angle change highlights something@ 87S 
http://www.marsunearthed.com/CompPages/CompOlO/CompOlOmages.htm 

one week - spot changes@ 87S 
http://www. marsunearthed .com/CompPages/Comp0l 9 /Com p019images. htm 

Changes@ 87S 
h ttp://www.marsunearthed.com/Com pPages/Com p03 7 /Comp03 ?images. h tm 

3 months - spots @ 73S 

http://www.marsunearthed.com/CompPages/Comp04l/Comp04limages.htm 

1 month - spots @ 69S 
http://www.marsunearthed.com/CompPages/Comp043/Comp043images.htm 

5 weeks - shrubbery? @ 63S 
http://www.marsunearthed.com/CompPages/Comp046/Comp046images.htm 

2 weeks - spots@ 87S 

http://www. marsunearthed .com/Com pPages/Com p04 7 /Com p04 ?images. htm 

4 days - sun angle change@ 87S 
http://www.marsunearthed.com/CompPages/Comp048/Comp048images.htm 

9 months - lines (exceptional)@ 20S 
http://www.marsunearthed.com/CompPages/Comp052/Comp052images.htm 

6.5 months - unknown on the ice cap @ 87S 
http://www.marsunearthed.com/CompPages/Comp054/Comp054images.htm 

5 months - visceral on the ice cap@ 79S 

Another very important website, which deals with Mars 
imagery containing possible evidence of large life forms, is 
found at: http://members.nbci.com/marsattrak/six/default.htrn 

The site is run by Greg Orme of Australia, who, according 
to Dr. Van Flandern, "is an amateur who plunged into the 
MGS imagery in more depth and volume than anyone else 
I've heard of." Orme's co-author is Peter Ness, who has a 
geology background. 

The message in all this Mars-oriented creativity seems to 



be, "The question of life on Mars is too important to be left 
to NASA/JPL bureaucrats." 

In July, an Associated Press story item found its way into the 

the Concord Monitor newspaper in New Hampshire. "Scientist's 

Data shows signs of life on Mars," by AP reporter Andrew 

Bridges, reports that Associate Professor Joseph Miller, of the 
Department of Cell and Neurobiology at the University of 
Southern California in Los Angeles, reported in San Diego (at 
the 46th annual meeting of the International Society for 
Optical Engineering) that he has re-examined the 1976 Viking 
lander biology experiments and found compelling evidence of 
extant microbial life. According to reporter Bridges, Miller 
"detected distinct rhythms in the levels of gas given off during 
the range of experiments that sought to prompt the growth of 

microbial life in samples of Martian soil doused with water and 

nutrients." Miller attributes the patterns of gas evolution and 

decline to circadian rhythms of the purported Mars bacteria, 

which are also found in terrestrial microbes. The consensus 
view of scientists has been that anomalies seen in the Viking 
lander biology experiments can be attributed to unusual 
chemical activity (of peroxides) in the Martian soil. 

Bridges writes: "Miller, an expert in circadian rhythms, said 
he has analyzed about 30 percent of the Viking data. So far, he 

said, he has found that gas levels produced during the various 
experiments varied as much as 3 percent during regular peri­
ods that matched the length of a Martian day, slightly longer 

than an Earth day. He said he is '90 percent' sure the results 

point to the existence of life." 

At another mainstream scientific gathering, the 32nd Lunar 

and Planetary Sciences meeting (2001), scientists from 
Hungary presented a paper concerning images of changing 

dark spots on dunes, which they regard as significant evidence 
of present Martian life. I and others had been looking at those 
"dalmatian-like" images for some time, wondering when some 

planetary scientist would go public to discuss what appeared to 

be compelling evidence of some kind of biological activity 

(either that or diffusion of chemicals in Martian sand dunes.) 
The paper: "Probable Evidence of Recent Biological Activity on 
Mars: Appearance and Growing of Dark Dune Spots in the 
South Polar Region," by A. Horvath, T. Ganti, A. Gesztesi, Sz. 
Berczi, and E. Szathmary. The authors state: "We conclude that 
even a complex sublimation process is insufficient to explain 
the formation and evolution of the DDS [Dark Dune Spots] in 
space and time. A new key player is required and it might be a 
form of primitive life activity." 

Time Magazine "Funnies" 

T
ime Magazine, no friend of either cold fusion or the
research of Wilhelm Reich on "orgone energy" (see my 

Breaking Through Editorial, Issue No. 37), is at it again. In its 
June 11, 2001 issue, a full page is devoted to a cartoon strip, 
"Can't you Feel the Placebo?" which pokes fun at several con­
temporary political and cultural issues. In one of six segments, 
a hippy-looking "dot.com" nerd is lecturing wealthy investors. 
He says, "My business plan is to retail perpetual motion 

machines and orgone boxes--on a Website-with content." 

The cigar-smoking tycoons reply: #1: "Hmmm. Sounds risky."; 

#2: "We're in. Will $40 million do for starters?"; #3: "He's the 

new Henry Ford. You heard it here first." Prediction: Time mag­
azine will eventually dig up this trashy cartoon and claim that 
they foretold the new Aether Energy Age! ■ ■ ■ 

Fonner CETI Executive Dies Unexpectedly 

Jim Reding, the former CEO of Clean Energy Technologies, Inc. (CETI) of Sarasota, Aorida, died suddenly, 
Monday, July 16, from a brain aneurysm. At the time of his death, Jim was the president and CEO of the med­
ical products manufacturing firm Bio-Life, formerly based in Sarasota. Bio-Life makes a topical, iron-based com­
pound hemostat, which stops bleeding on contact. One of the inventors of the product is Jim's grandfather, 
Dr. James Patterson, who is famous for developing the excess heat and nuclear transmutation cells that are 
based on patented thin metal film-coated plastic beads. 

At the time of his death the 31-year-old Reding was said to be in excellent health. In the spring he 
had moved his three-year-old Bio-Life company from Sarasota to the Airport Commerce Center in 

South Manatee County. 
The Bio-Life hemostat comes in individual packets of powder. It is marketed to medical professionals and consumers, including 

hemophiliacs and people taking anti-coagulant medications. The cost per application is only about $1. It is a Food and Drug 
Administration (FDA)-approved product that is undergoing further effectiveness trials at Sarasota Memorial Hospital and test market­
ing in the Sarasota area. 

Marketing and sales director Doug Goodman was quoted in the Sarasota Herald-Tribune, "We're going ahead as we were before. 
The plans for the company have been laid out pretty clearly . . .  Jim Reding was a true visionary." 

Born January 21, 1970 in San Luis Obispo, California, Jim Reding graduated in 1992 from Southern Methodist University in Dallas, 

Texas. While still in Dallas, he helped to found Clean Energy Technologies, Inc., which was based on the revolutionary cold fusion/LENR 
inventions of his grandfather, Dr. James Patterson. Jim Reding came to Sarasota to set up CETl's offices about four years ago. 

Jim Reding is survived by his wife of seven years, Joanne; two sons, Jimmy C. and Jackson R.; his parents Robert and Sherill 
of Dallas; his maternal grandparents, Gene and Louise Kohler of Navarre, Flordia and Dr. James and Elsa Patterson of Sarasota; 
and his paternal grandparents, Sam and Bonnie of Reno, Nevada; and his paternal grandmother, Klara, of Reno. 

This writer last met Jim Reding at ICCF-8, the Eighth International Conference on Cold Fusion, which convened in Lerici, Italy 
in May 2000. Jim and his grandfather, who also attended ICCF-8, had continued their interest in the science and commercial 
prospects of low-energy nuclear reactions. In 1995, Jim and Dr. Patterson were featured on the cover of Issue No. 2 of Infinite 
Energy and in many subsequent articles. Energetic and creative septuagenarian Dr. Patterson continues to work on excess-heat 
producing devices based on thin metal films. Our last brief report on CETI was in Infinite Energy, Issue No. 35 (p. 22), 
January/February 2001. I hope and expect that the dreams and promise of CETI will not have died with the passing of Jim Reding. 

-Eugene Mallove
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Book Review, 

Listening to 
the Sounds of 
Space-Time 

Einstein's Unfinished 
Symphony: Listening to 
the Sounds of Space-Time 

by Marcia Bartusiak 
ISBN 0-309-06987-4 
$24.95 Hardcover, 249 pp. 

Joseph Henry Press, 2000 

Review by Jon Norris I think it is safe to say that no scientist in the twentieth 
century had as strong an influence on physics, or science 
in general, as Albert Einstein. The impact of his Special 

and General Relativity theories has been extremely power­
ful. Much has been written about him and his work, and he 
became quite a celebrity in his time. 

Interestingly enough, this book is not about him, but 
about the continuation of his work. Bartusiak's writing flows 
in a very pleasant, readable style, and the book is filled with 
anecdotes about various projects created to explore the 
validity of Relativity. She recounts stories from the personal 
perspective of various key individuals in physics research, 
adding emotional depth to a subject that is usually some­
what cold and dry for those without the intense math back­
ground to understand its subtle nuances. 

This is not, however, a book about physics. It is directed at 
a very non-technical audience. At one point, there is a foot­
note explaining scientific notation, which is a grade-school 
level topic. If you are interested in cutting-edge science or 
deep discussion of controversial issues, this is not the book. 
This work is a light overview of some very mainstream his­
torical information. It is a popularization of the status quo 
view of the scientific establishment. There is mention in var­
ious places of the difficulty in doing experiments to verify 
Relativity due to such things as the possibility of getting dif­
ferent results depending on the nature of the coordinate sys­
tem one chooses and so on. She does not, however, go into 
such things in any depth, merely mentioning them as back­
ground for some of the disagreements between scientists. 

She mentions cold fusion once in connection with 
problems with Joseph Weber's gravity wave experiments, 
but goes no further in explaining or enlightening the read­
er about that controversy. 

Obviously, I have a problem with the narrow view of physics 
portrayed in the book. Near the end she says that the problem 
of determining the amount of gravity radiation bathing the 
Earth depends on the theoretical model chosen. While I sup­
pose that is true in the sense that the model determines how 
and what you look for, I would think that it depended more on 
creating the best equipment for measuring the gravity radia­
tion. The gap between theorists and experimentalists is touched 
upon, but not explored in any concrete way. 

It interesting to note the tolerance for long decades with­
out definitive data for gravity waves in contrast to the knee­
jerk attacks on cold fusion and new energy research. In one 
story about building a massive facility for gravity research at 
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Hanford, Washington, she mentions that the electricity bill 
for one step of one process in preparing one part of that 
facility was over $60,000. How many cold fusion experi­
ments would that sum fund? It is a good look at the nature 
of doing research in a "safe" area such as Relativity, as 
opposed to a truly cutting-edge area like cold fusion. The tol­
erance and congenial atmosphere that abounds in providing 
massive funding for research which has given us virtually no 
results in several decades is amazing. One quote about how 
the Wright brothers were allowed many mistakes in their 
work toward flying is ironic and leads me to believe that the 
person making that statement knows very little about the 
actual events. The Wright brother's flying experiments are 
an outstanding example of the complete and utter failure of 
the scientific establishment to behave in a truly scientific 
manner. On the same page is a remark about how the 
Bureau of Standards did a study to prove that the Hale tele­
scope would be impossible to build. While these statements 
are recorded, there is no analysis or comment upon the 
meaning, importance, or context of such beliefs in the sci­
entific community. 

None of this means that I don't like the book. It is quite 
well-written, and Bartusiak's style makes for an enjoyable read. 
She has many interesting quotes from prominent physicists, 
such as John Wheeler's remark that teachers who leave a class­
room without having learned something themselves do not 
know how to teach. It is a good book for fleshing out some of 
the details of how science really works today, and adding some 
depth to the personalities of scientists whose names are usual­
ly just facts connected to discoveries. The book is organized by 
topic, such as astronomical and gravitational research, not in 
chronological order, which makes the stories a bit harder to 
put into context. I would not recommend it as a primary book 
on science, but it does have merit in providing some cultural 
ambience to these research pursuits. 
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Einstein's Mira 
Five Papers That Chan 
the Face of Physics 

by John Stachel, Ed. 
ISBN 0-691-05938-1 
$24.95 Hardcover, 198 pp. 

Princeton University Press, l 998 

Review by Bill Cantrell 

W hen it comes to Albert Einstein's original works, 
you may have wondered what all the hoopla was 
about. This book gives you the chance to find out 

with a nice little tour through his five important papers of 
1905. The book will appeal to scientific readers at all levels 
of expertise, both for its technical content, and for its his­
torical perspective. The primary reason to focus on the year 
1905, of course, was Einstein's celebrated paper on Special 
Relativity, but Stachel includes four others. He presents the 
actual works in their entirety (all in English) and provides 



commentary on their importance and meaning. The papers 
are offered, warts and all, with the original typos and math­
ematical errors included. Stachel calls attention to these in a 
discreet manner by providing footnotes to explain the 
glitches and corrections. He notes that in later releases, some 
of Einstein's papers were reworded by others to clarify cer­
tain passages. 

The first two papers on parade are II A New Determination 
of Molecular Dimensions," and "On the Motion of Small 
Particles Suspended in Liquids at Rest Required by the 
Molecular-Kinetic Theory of Heat." In these Einstein looks at 
Brownian-motion and attempts to extend and perfect the 
classical-mechanical approach at the kinetic-molecular level. 

The third paper is Einstein's special relativity opus, "On the 
Electrodynamics of Moving Bodies." Here Stachel is to be cred­
ited for making the point that relativity theory is not so much 
a revolutionary paper, but a culmination of the classical elec­
trodynamics of the nineteenth century. The fourth paper is 
entitled "Does the Inertia of a Body Depend on Its Energy 
Content?" and is an extension of the third. In these, Einstein 
attempts to modify the foundations of classical mechanics in 
order to remove the apparent contradiction between mechan­
ics and electrodynamics. There is also some commentary 
among Planck, Einstein, and Stark about who first discovered 
the connection between inertial mass and energy. 

In the fifth paper, "On a Heuristic Point of View 
Concerning the Production and Transformation of Light," 
Einstein introduces the hypothesis that light has a granular 
structure in order to explain certain novel phenomena, such 
as the photoelectric effect. Einstein considered this to be a 
truly radical idea, and it was for this work, not for Special 
Relativity, that he later received the Nobel Prize in 1922. 

Unlike the tedious and incomprehensible papers of today, 
where the goal seems to be obfuscation, it is refreshing to 
observe how straightforward the papers of this time period 
were. Overall, the book covers an interesting range of mate­
rial, and can be completed in a few evenings. 

by Max Jammer 
ISBN 0-691-00699-7 
$26.00 Hardcover, 279 pp. 

Princeton University Press, 1999

Review by Eugene F. Mallove 

A 
part from Albert Einstein's physics, which has been 
passionately embraced by the establishment though 
criticized by a vocal (and ignored) minority, Einstein 

is certainly one of the most often-quoted physicists in the 
matter of religion and its relationship to science. I had 
expected this book by Max Jammer to be a warmed-over 
restatement of many of Einstein's views on the science-reli­
gion connection. To my delight, it is quite the contrary. 
Einstein and Religion is a wonderful, impartial book, and an 
excellent compilation of Einstein's views and the reaction to 

Book Rczuiczw, 

them by twentieth century theologians and laypeople-both 
during Einstein's time and afterward. 

The concise praise for this book offered by David Cassidy 
(author of Uncertainty: The Life and Science of Werner 
Heisenberg) is merited: "No other work offers as broad an 
account of Einstein's views on the relationship between sci­
ence and religion or brings together all of the different facets 
of the topic in one short, easily accessible account. Einstein 

and Religion also offers a badly needed critique of some of the 
many misinterpretations and misuses of Einstein's views." 

Einstein, in an apt self-evaluation culled by Jammer, 
called himself a "deeply religious nonbeliever." His panthe­
istic religious views have been associated closely with those 
of seventeenth century Dutch Jewish apostate and outcast, 
Baruch (later Benedict) Spinoza. Einstein often cited Spinoza, 
who, like himself, could not abide the concept of a "person­
al" God. But Einstein's views on science and religion were 
much more complex, as this work forcefully brings out. For 
example, Einstein had active disdain for atheism. Jammer 
quotes him (p. 97): "In view of such harmony in the cosmos 
which I, with my limited human mind, am able to recognize, 
there are yet people who say there is no God. But what real­
ly makes me angry is that they quote me for support of such 
views." Jammer cites Einstein's friend Max Born's opinion (p. 
96): " . . .  he [Einstein] had no faith in the Church, but did not 
think that religious faith was a sign of stupidity, nor unbelief 
a sign of intelligence." Einstein's reaction to the public 
response to his prominent 1940 essay, "Science and 
Religion," goes further: "I was barked at by numerous dogs 
who are earning their food guarding ignorance and supersti­
tion for the benefit of those who profit from it. Then there 
are the fanatical atheists whose intolerance is of the same 
kind as the intolerance of the religious fanatics and comes 
from the same source." 

Max Jammer, Professor of Physics Emeritus and former 
Rector at Bar-Ilan University in Israel, strictly adhered to his 
disclaimer in the beginning of this work: "It cannot be 
emphasized too strongly that this study has no missionary 
intention whatever and does not attempt to convert the 
reader to Einstein's concept of religion. Nor does it intend 
even to defend his position or his philosophy of religion." 
He further opines that Einstein himself 11• • • would never 
agree to proselytize people to his own religious conviction."
That is evident from the large selection of Einstein quota­
tions Jammer has assembled.

The book is in three parts; the first is biographical, 
"Einstein's Religiosity and the Role of Religion in His Private 
Life." It is well-known that Einstein grew up in an irreligious 
Jewish family in southern Germany, but less familiar is his 
education at a Catholic public primary school. The second 
part is a meaty discussion of "Einstein's Philosophy of 
Religion," in which quotation of his views and responses to 
them by others takes central stage. The third part is an 
important discussion of the influence of Einstein's physics 

(mostly his relativity theories) on theology. Since in this 
reviewer's opinion, distilled from critics' work and recent 
experiment, Einstein's Relativity theories are not the correct 
physics of this universe, it is indeed unfortunate that con­
temporary religion appears to have assimilated the false 
Einsteinian "cosmology" of space-time. 
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For all the wrongly directed science that has come 
from the hegemony of Relativity physics over the past 
century, there is surely much good that can emerge from 
reading the opinions of Einstein about religion and 
reflecting on them-whatever one's primary beliefs. I, for 
one, have always felt a kinship with Einstein's views on 
religion, even though his philosophical blind-spots in 
that area are also apparent. Einstein had a wonderful 
sense of the subtlety and paradox of the religion-science 
connection. I thank Max Jammer for finding these gems 
from Einstein: " . .  .it is precisely among the heretics of 
every age that we find men who were filled with this 
highest kind of religious feeling and were in many cases 
regarded by their contemporaries as atheists, sometimes 
also as saints. Looked at in this light, men like 
Democritus, Francis of Assisi, and Spinoza are closely 
akin to one another." (p. 78) And: "We followers of 
Spinoza see our God in the wonderful order and lawful­
ness of all that exists and in its soul ('Beseelheit') as it 
reveals itself in man and animal. It is a different question 
whether belief in a personal God should be contested. 
Freud endorsed this view in his latest publication. I 
myself would never engage in such a task. For such a 
belief seems to me preferable to the lack of any transcen­
dental outlook on life, and I wonder whether one can 
ever successfully render to the majority of mankind a 
more sublime means in order to satisfy its metaphysical 
needs." (p. 51) 

Max Jammer treats extensively, and from different refer­
ence frames, the centerpiece of Einstein's beliefs, his famous: 
"Science without religion is lame; religion without science is 
blind." Jammer also quotes a marvelous poem of J.W. 
Goethe's with which he thinks Einstein would have agreed: 

He who possesses science and art 
possesses religion as well; 

He who possesses neither of these 
had better have religion. (p. 79) 

It seems clear that Einstein was the former type of person. 

Escape from Einstein 

by Ronald R. Hatch 
ISBN 0-9632113-0-7 

$29.50 Hardcover, 232 pp. 
The Kneat Company, 1992 

Review by Eugene F. Mallove 

T
his is an audacious book, because it challenges both 
Special and General Relativity and proposes a testable 
replacement to both theories. Author Ronald Hatch, a 

mathematician and physicist by training, has been a notable 
and award-winning participant in the modern development 
and use of satellite navigation systems. He holds eight 
patents in the field and is the inventor of a public-domain 
noise-reduction technique now employed in virtually every 
GPS receiver, referred to in FAA documentation as the 
"Hatch filter." So when he speaks of the various tests of rel-
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ativity (and of his own challenging theory) that can be per­
formed within the context, for example, of the GPS satellite 
system, one can be sure that he speaks with some authority. 

This book, though accessible to non-experts, particularly 
in its dissection of the "Twin-paradox" of Special Relativity, 
is primarily aimed at specialists who have considered the 
failings and paradoxes of Einstein's relativity theories. Like 
the handful of other good books that mount a credible chal­
lenge to these cherished theories, it is not a well-known 
book-not well-known, perhaps, even to the community of 
relativity critics. His book is most useful in its elaborate 
description and cataloging of all experiments that appear to 
support or apparently do not support Einstein's relativity the­
ories. And, he proposes other experiments that might dis­
criminate the winning theory-Einstein's versus Ronald 
Hatch's "ether gauge theory" (which later evolved and 
became known as MLET, "Modified Lorentz Ether Theory," 
in the paper that appears in this issue of IE). 

Hatch gives a capsule summary of what his theory accom­
plishes: "The alternate theory employs a solid mechanical 
ether, a concept that was discarded at the turn of the centu­
ry. A particular ether is proposed such that the presence of 
mass results in compaction of the ether which is the same as 
an apparent curvature of space. The bottom line is a gravity 
theory very similar to the general theory. But now the equiv­
alence principle can be used in the opposite direction-to go 
from a gravity theory to a velocity theory. The resultant 
velocity theory explains the same phenomena as the special 
theory-but without any paradoxes." 

Hatch's work is actually more ambitious than a dissection 
and reformation of relativity theory; his theory audaciously 
dispenses with the Lorentz transformation. He finds inspira­
tion from his ether-based theory to speculate on the struc­
ture of subatomic particles (the electron in particular), to 
delve into alternate interpretations of quantum mechanics, 
and to find grounds for unifying the several fundamental 
forces of nature. He says of his theory, "It predicts results 
clearly distinguishable from the special and general theories. 
May the theory which corresponds to reality win. l believe we 
shall soon escape from Einstein." This is a book and a theory, 
correct or not, which deserves extended study. 

Revolution 

by Edwin E. Hatch 
ISBN 1-58500-794-3 

T
his book foretells a revolution in physics when the 
famous UGO (Laser Interferometer Gravitational-wave 
Observatories) and like experiments in other countries 

fail, the author firmly predicts, to detect gravity waves com­
ing from distant cosmic sources. Of course, author Ed Hatch 
is a bit "biased," being the brother of Ronald Hatch (Escape 
from Einstein, 1991). Ron Hatch's theory predicts "gravity 
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waves," but not of the type that are "space-time"-distorting. 
Thus, it is said, no such waves will be detected by these large 
and very expensive instruments, the subject of such adula­
tion in Marcia Bartusiak's Einstein's Unfinished Symphony 

(2000) and in the general science press. 

Ed Hatch's book, brilliantly executed in a tradition that 
dates back to Galileo, is a series of fictitious dialogues 
between a "believer" in Ron Hatch's MLET (Modified Lorentz 
Ether Theory), which challenges both Einstein's Special and 
General Theories of Relativity, and a selected skeptical physi­
cist. The object of this instructive dialogue, which is an 

excellent device for illuminating the nature of the MLET 

theory and the failings of Einstein's relativity theories, is to 

document with a book-length formal prediction, the 

impending years of null results that the Hatch brothers say 

will be logged by UGO and its kin. The good news is that the 
skeptical physicist is ultimately shaken and brought around 
to the Hatch perspective. The bad news is that such an imag­
inary conversion by a mainstream physicist to a non-SRT 
outlook is about as likely as winning the "Powerball" lottery. 

One of the book's most endearing assets is a 39-page anno­

tated appendix of source material from which mainstream 

scientists can be witnessed, somewhat comically sanctifying 

Einsteinian relativity. Example: "Albert Einstein became the 

ruler of modern physics by cutting the ethereal knot with the 

sharpness of his logic, and throwing the twisted pieces of the 

world ether out of the window of the temple of physical sci­

ence." (The Biography of Physics, 1961, by George Gamow.) 

Or, "No physicist who is even marginally sane doubts the 

validity of special relativity." (Isaac Asimov, 1993.) ■ ■ ■ 
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The Ninth International Conference 

on Cold Fusion CICCF9) 

has been scheduled at the 

International Convention Center. 

Tsinghua University, in Beijing, China 

from May 19 to 24, 2002.

T
he study of Cold Fusion (CF) phenomena, sometimes referred

to as "New Hydrogen Energy" (NHE) is progressing in numerous 
laboratories all around the world. More than ten years old, the field 

is enjoying ever more reproducible experiments and better interac­

tions with the scientific community. A large variety of experimental 

approaches will be addressed at the Conference, together with the­

oretical attempts to interpret the observed phenomena. 

The important sponsorships that have been secured for ICCF9 

(Fundamental Research Division, Ministry of Science and 

Technology Physics Division II, Natural Science Foundation of China, 

Chinese Nuclear Physics Society, Department of Physics, Tsinghua 

University) guarantee that the Conference will maintain the most rig­

orous scientific standards. As stated in Lerici at ICCFB, the theme of 

ICCF9 will be coherence: Coherence between Nuclear Physics and 

Solid State Physics; Coherence between Cold Fusion and Hot 

Fusion; Coherence between Research and Development. We are 

glad to see the progress in all three aspects in the past years. 

The following are some topics that will be covered at ICCF9: 

heat and related products; nuclear processes and transmuta­

tions; materials; innovative approaches; and theories. 

The Conference will consist of oral and poster presentations. The 

official language of the Conference will be English. 

Pre-registration, registration, and submission 
of abstracts should preferably be performed 
using the Conference website, which will be 
updated regularly, and will provide all neces­
sary information and interactive procedures. 
Those who do not have access to the Internet 
are kindly requested to contact any one of the 
Conference Secretariats. 

Conference Secretariat Chairperson: Jian Tian 
ICCF9 Secretariat: Ge Zhao, Ming Yuan Mei. Jing Chen 

Department of Physics, Tsinghua University. Beijing 100084 China: 
Phone: (86)-10-6278-4343: Fax: (86)-10-6278-4343; Email: iccfg@tsinghua.edu.cn 

The International Advisory Committee consists of: Honorary Chairpersons Neng K. 
Cheng (China) and Qing Q. Gou (China); and the Chairperson, Xing Z. Li (China). 

Conference Committee Members are: J.P. Siberian, France: T. Bressani, Italy: H. lkegami, 

Japan: Y. lwamura. Japan; F. Jaeger. USA: J. Kasagi, Japan: X.Z. Li, China: M. McKubre, 
USA: G. Miley, USA: K. Ota, Japan: N. Samsonenko, Russia; C. Sanchez-Lopez. Spain: F. 
Scaramuzzi. Italy: M. Srinivasan. India. and A. Takahashi, Japan. 

The Scientific Program Committee Honarary Chairpersons are: Li M. Yang and Yi B. Fu. 
The Scientific Chairperson is Xing Z. Li. 

Committee Members are: Dong X. Cao; Yan Deng: Jing T. He: Xing L. Jiang: Run B. Lu; 
Bing R. Shi: Jian Tian; Zhong Q. Tian; Zhi W. Yu: Wei Z. Yu: Zhong L. Zhang: Xing W. 
Zhang, and Rui Zhou. 

Watch the ICCF9 website for updated information as it becomes available. 
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The Experiments of Dayton C. Miller (1925-1926)
and the Theory of Relativity __________ _ 

Reprinted with permission tom 21st Cenh1ry Science & Technology, Spring 1998. 

-Maurice Allais

E
instein's theories of special and general relativity rest on 
the allegedly null results of Michelson's interferometer 

experiment. Here, a French physicist and Nobel Laureate 
in economics, demonstrates that Michelson's results were not 
null, and that the interferometer experiments of the American 
scientist Dayton Miller produced positive results, thereby 
invalidating the foundation of the Theory of Relativity. 

1. The Genesis of the Theory of Relativity

In 1900, it was considered, as "well-established," that all 
attempts to detect, by purely terrestrial experiments, the 
motion of translation of the Earth had failed. 

To explain this negative outcome, Lorentz presented his 
hypotheses of the contraction of bodies according to their 
velocities and the local time, and, following Lorentz, Einstein 
developed his Special Theory of Relativity (1905), and subse­
quently, his General Theory of Relativity (1916). 

From the formulation of the Special Theory of Relativity 
stem both the impossibility of detecting the Earth's motion 

Table 1 

OBSERVATIONS OF MILLER: SINUSOIDAL 

FITTINGS WITH A 24-HOUR PERIOD 

Velocltlea 

Feb.a 
April 1 
Aug. 1 
Sept. 15 

Feb. 8 
April 1 
Aug. 1 
Sept. 15 

R 

0.361 
0.981 
0.882 
0.854 

Azimuths 

R 

0.856 
0.939 
0.970 
0.927 

1-R2 

0.869 
0.0377 
0.223 
0.271 

1-R2 

0.267 
0.118 
0.0593 
0.141 

Estimations of a• and a•• (In aldereal time)

a• 8 .. a•• -a• 

Feb.a 17.65 18.56 0.91 
April 1 14.55 15.48 0.93 
Aug. 1 16.50 15.83 -0.67
Sept. 15 17.59 17.78 0.29

R = correlation coefficient 
a• = sidereal time of the velocity minimum 
a•• = sidereal time of the equality A = A with dA/dt < o 

Sources: Calculations of Figures 1 and 2. The correlations were cal­
culated by this author In February 1996. 

in its orbit, and the invariance of the velocity of 
light in all directions. 

Today, it is everywhere admitted without reserva­

tion, as postulates, that the velocity of light is inde­
pendent of its direction, and that no purely terrestrial 
experiment can detect the velocity of translation of 
the Earth, or even simply its position in its orbit. 

2. The Reputedly "Negative" Outcome of

Michelson's Experiment and Miller's

Experiments

The principle of Miller's experiments (Miller, 1933, 
pp. 203-242) is the same as for Michelson's experi­
ments. According to this principle, the interferometer 
makes it possible to measure the difference of the 
velocity of the light for two perpendicular directions. 
In his 1933 paper, Miller presented his observations in 
the form of eight figures, four for the azimuths and 
four for the velocities, in sidereal time, for four peri­
ods of continued observations during six or eight days 
(Miller, 1933, p. 229). 

Any appreciation of the scope of Miller's obser­

vations boils down to three utterly fundamental 
questions: 

First Question: Do Miller's observations result from 
mere disturbances (of temperature, for example), or 
do they present a very real internal coherence? 

Second Question: Do they permit us to detect vari­
ations in the velocity of light according to its 
direction? 

Third Question: Is it possible to deduce the Earth's 
position in its orbit from these observations? 

3. The Very Remarkable Coherence Underlying

Miller's Observations Excludes Any Spurious Effect

A very marked coherence appears when one con­
siders the variations in the azimuths and velocities,
not in civil time, but in sidereal time.
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Figures 1 and 2 represent the 
fittings, with sinusoids of a 
period of 24 hours, of the 
curves representing velocities 
and azimuths in sidereal time. 
They are on the whole very 
remarkable. 

The sidereal time 8* for which 
the velocity is minimal, and the 
sidereal time 8** for which the 
azimuth A is equal to its A mean 
value, and for which c!A/dt < 0, 
are very similar for the four con­
sidered periods (Table 1). 

The top parts of Figures 3 and 
4 represent the hodographs of 
velocities for the four periods on 
the basis of the hourly values of 
velocities and azimuths in side­
real time. [A hodograph is the 
curve traced out in the course of 
time by the tip of a vector repre­
senting some physical quantity.] 
On each graph the A mean value 
is represented. 

It is remarkable that on the 
whole the figures representing 
the hodographs are approxi­
mately perpendicular to the direc­
tions of the A mean azimuths. 

The bottom parts of Figures 3 
and 4 represent the hodographs 
deduced from the sinusoidal fit­
tings of the velocities and 
azimuths. For the four periods, 
the calculated hodographs are 
almost exactly perpendicular to 
the mean A directions of the 
azimuths and symmetrical rela­
tively to those directions. 
Indeed that is an even more 
remarkable circumstance. 

Finally, the figures change 
gradually from one period to 
another. They attain their 
maximum dimensions around 
September 21, which corre­
sponds to the autumn equi­
nox, and their minimum 
dimensions around March 21, 
corresponding to the spring 
equinox. They are therefore 
dependent on the Earth's posi­
tion in its orbit. 

All these properties, which 
indisputably correspond to a 
very marked coherence under­
lying Miller's observations, 
allow us to give an unquestion­
ably affirmative answer to the 
first two fundamental ques-
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Figure 1: Hourly observations of Miller: Daily velocity and azimuth curves (in sidereal time). 

Sources: Hour-by-hour values of the running averages of Miller's figures (Miller 1933, p. 229). The 

fittings were calculated by this author in February 1996. 
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quite independently of any 
Table 2 

FUNDAMENTAL FIGURES OF MILLER: GRAPHICAL 

ESTIMATIONS OF VELOCITIES AND AZIMUTHS 

hypothesis or any theoretical 
interpretation whatsoever. 

A thorough harmonic analysis 
of these parameters shows that 
all have a marked semi-annual
or annual periodical structure. 
The maximum and minimum 
values of the corresponding 
sinusoidal fittings all occur
around the March 21 equinox. 

Velocltles (In km per sec) Azimuths (In degrees) 
V" v m A11 Am 

'J.. A* M 
April 1, 1925 10 7.8 April 1, 1925 60 20 40 20 
Aug. 1, 1925 11.6 6.5 Aug. 1, 1925 
Sept. 15, 1925 9.8 4.2 Sept. 15, 1925 
Feb.a, 1926 10 7.3 Feb. 8, 1926 

45 
90 
15 

-20 
20 

-40

12.5 
55 

-12.5 

32.5 
35 
27.5 

V M and V m: maximum and minimum values of velocities 
� and Am: maximum and minimum values of azimuths 

A = (A
M 

+ Am)/2 
AM= (AM - �)/2 
A• =A - A 

For lack of space, I must limit 
myself to commenting on the 
fittings of Table 3 of the 
observed data with sinusoids 
for a period of six or twelve 
months, all having their maxi-

Source: These estimations of V M• V m• Ai,, and A,, were deduced graphically from photographic enlargements of Miller's fig­
ures (Miller 1933, p. 229), independently of any hypothesis. These estimations were made in June 1995, and have been 
used for all the calculations of Table 3. 

tions of section (2) above. 
It is therefore absolutely wrong to conclude that 

Michelson's experiment, as taken up by Miller, gives a neg­
ative outcome. 

4. The Very Significant Correlation of Miller's

Observations with the Earth's Position in Its Orbit

The most significant parameters characterizing Miller's eight 
fundamental figures are the maximum and minimum veloci­
ties VM and V

r
n, the A mean values of the A azimuths, and the 

amplitudes AM of their variations around their mean values. 
Table 2 gives the direct estimations I made graphically 

of these parameters through the photographic enlarge­
ment of Miller's eight fundamental figures (original obser­
vations and running averages of Miller's figures), and that 

Table 3 

OBSERVATIONS OF MILLER: SEMI-ANNUAL OR 

ANNUAL DOMINANT PERIODICITIES 

Fittings to a sinusoid of a period of 6 or 12 months with 
its maximum on March 21. 

Period Correlatlon 
Serles In months coefficient (R) 1-R2 

VM 
6 - 0.772 0.404 

(VM 
+ Vm

)/2 6 - 0.607 0.632 

A 6 + 0.834 0.305 

A+A*M 
6 + 0.744 0.447 

A - A*M 
6 +0.880 0.225 

Averages: IRI = 0.767 1-R2 = 0.403 

vm 
12 + 0.880 0.225 

VM
- Vm 

12 -0.9994 0.0012 

Vm/VM 
12 +0.980 0.041 

A* 
M 

12 -0.924 0.145 

Averages: IRI = 0.946 1-R2 = 0.103 

Overall averages: IRI =0.847 1-R2 =0.269 

Source: Estimations of Table 2 

mum on March 21. 
Although each of the two 

groups of fittings corresponding to six- or twelve-month 
periods relates to only one reference sinusoid with a max­
imum on March 21, all the correlation coefficients are rel­
atively high. They are all the more significant as the con­
sidered parameters do not correspond to isolated observa­
tions but to the averages of very numerous observations. 
The statistical significance of the whole of these results, 
for semi-annual or annual periods corresponding to fit­
tings to the same functions, is very high, and amounts to 
a quasi-certainty. 

Thus it may be considered as perfectly established that 
the observations corresponding to the four series of 
experiments have a semi-annual or annual periodicity 
centered on March 21, the date of the spring equinox, 
and that it is possible through purely terrestrial experi­
ments to determine the Earth's position in its orbit. 

An affirmative answer must therefore be given, in all cer­
tainty, to the third question of section (2) above. 

5. Interpretation of Miller's Observations
The above analysis leads to a fourfold conclusion: 

- First, there is a considerable and absolutely indisputable
coherence between Miller's interferometric observations,
and it corresponds to a very real phenomenon.
- Second, it is quite impossible to attribute this very marked
coherence to fortuitous causes or to spurious effects (of tem­
perature, for example). 
-Third, the velocity of the light is not invariant in all directions. 
- Fourth, all of Miller's observations display a very marked
correlation with the Earth's position in its orbit.

These conclusions are independent of any hypothesis and 
of any theoretical analysis whatsoever. 

Most of the results, on which these conclusions are 
founded, particularly the most significant ones, were not 
perceived by Miller. 

On the basis of his own analysis, Miller considered it possi­
ble to provide an estimation of the cosmic velocity of the Earth 
in relation to its orbital velocity (Miller, 1933, pp. 230-237). 
However, Miller's analysis only considers the A - A differences, 
and does not provide any explanation for the mean deviations 
A of the azimuths and their variations from one period to 
another (Miller, 1933, pp. 234-235). 
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Consequently, the interpretation 
given by Miller to his observations 
cannot be considered as valid. 

In fact, it is possible to show that 
the observed velocities and 
azimuths can be explained by the 
conjunction of two effects: 
- an optical anisotropy of space in the
direction A ;
- an effect proportional to the total
velocity of the Earth (orbital veloc­
ity + cosmic velocity toward the
Hercules constellation).

6. The Significance and Scope of

Miller's Observations

The very basis of the Special and 
General Relativity Theory rests on a 
triple postulate: the reputedly "nega­
tive" result of Michelson's experi­
ment; the invariance of the speed of 
light in all directions; and the impos­
sibility of detecting the absolute 
motion of the Earth, through any 
purely terrestrial experiment. 

However, with regard to the analy­
sis above, it is certain that it is impos­
sible to maintain that interferometric 
experiments provide a "negative" out­
come, that the velocity of the light is 
invariant in all directions, and that 
any purely terrestrial experiment can­
not determine the motion of transla­
tion of the Earth. 

Consequently, the Special and General 
Theory of Relativity, resting on postulates 
invalidated by the observation data, can­
not be considered as scientifically valid. 

As Einstein himself wrote in 1925 in 
a review in Science: "If Dr. Miller's obser­
vations were confirmed, the Theory of 
Relativity would be at fault. Experience 
is the ultimate judge." 

The "positive" outcome of Miller's 
experiments means that there is no 
distinction to be made between the 
rotation of the Earth and its transla­
tion as maintained by the Theory of 
Relativity. Both can be detected 
through purely terrestrial experiments. 

Rejection of the Special and 
General Theory of Relativity as being 
incompatible with observational data 
cannot in any way mean that all of 
Einstein's contributions should be 
rejected. It means only that all theo­
retical developments based on data 
invalidated by experimental data 
should be discarded as such. 

Those contributions of Einstein that 
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appear to have been confirmed by experience should nat­

urally be preserved, but, quite obviously, they must be 
given a theoretical justification other than that of the 
Theory of Relativity. 

A theory is only worth what its premises are worth. If the 
premises are wrong, the theory has no real scientifi.c value. 
Indeed, the only scientifi.c criterion of the scientifi.c validity of 
a theory is its confrontation with experimental data. 
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On My Experiments in Physics, 1952-1960 

Editor's Note 
From 21st Century Science and Technology 

These are excepts from an autobiograph­
ical essay that Allais completed in 1988, 

the year he received the Nobel Prize in 

Economic Science. The twenty-page 
essay, titled "My Life Philosophy, 11 

appeared in The American Economist, Vol. 
33, No. 2, Fall 1989. 

Allais was born in Paris in 1911, 

and graduated from the Ecole 

Polytechnique, first in his class in 

1933. He began his professional career as an engineer in 
the national mining industry, simultaneously working on 
economics and history. From April 1948 on, he devoted 

his time to teaching, research, and writing, working in 

both physics and history. Although he retired in 1980, he 
has continued to work actively in all these areas. 

Allais is the recipient of many awards, including four­
teen scientific prizes. As he notes in his essay: " ... Over the 
past fifty years, I have never stopped reflecting and work­

ing on the problems involved in the elaboration of a uni­

fied theory of physics." 

• • • • • • • 

W
hatever the field of application, my whole life has
been dominated by the thirst to know more, by the 

passion for research. I have felt this passion since my 

early youth; it has since formed the very foundation of 
my entire existence, and without any doubt, will remain 
so until the end. . . 

Research is a sort of adventure full of risks, but a fascinat­
ing adventure. When a researcher undertakes some research, 
he is never sure of success. Very often he fails: reality is con­

trary to his expectations; and if he carries out an analysis 

and discovers some new regularity, what he finds is general­
ly not exactly what he was seeking for. .. 

In fact, there is hardly any greater satisfaction for the 
researcher than that which follows from the achievement 
of a vast synthesis between elements which at first seemed 
disparate or contradictory, or the display of new relation­
ships between facts which seemed to have no connection, 
of regularities previously unrecognized, of invariant rela­
tionships in space and time ... 

- The Origin of My Physics Experiments -

I believe it is very desirable to state explicitly what was the 
origin of all my experiments in physics. 

I have always held the conviction that the propagation of 
the gravitational and electromagnetic actions implies the 
existence of an intermediate medium, the "ether" of Fresnel 
and the nineteenth century physicists, but without there 
being grounds to believe, as was generally considered in the 
nineteenth century, that all the parts of that medium are 
perfectly motionless in relation to fixed stars. 

This conviction led me to consider that a magnetic field 
corresponds to a local rotation of this intermediate medium. 

From this, I inferred that a link could be established 
between magnetism and gravitation by observing the 
effect of a magnetic field on the movement of a pendulum 
consisting of a glass ball suspended on a thread of a length 
of approximately 2 meters. 

In order to detect such an effect I began by observing 
the movement of such a pendulum in the absence of any 

magnetic field other than that of the Earth. To my great 
surprise, I found out that this movement did not reduce 
itself to the Foucault effect, but displayed very significant 
anomalies in relation to this effect. It was these totally 
unexpected anomalies which made up the essential object 

of my experiments from 1953 to 1960. 

Of all the very limited number of observations made in 

1952 and 1953 of the movement of a glass ball oscillating in 
a magnetic field of the order of a few hundred gauss, I was 
not able to draw any definitive conclusion. With certain 
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experimental devices, I found positive effects, while with 
others, I obtained no effect whatsoever. 

However great, indeed very crucial, the importance of these 
experiments, I was led, given the difficulties to realize a much 

stronger magnetic field, to interrupt them in order to devote all 
the resources at my disposal to the study of the anomalies in 
the movement of a short pendulum, the existence of which 
had been demonstrated indisputably in 1952 and 1953. 

- Paraconical Pendulum Experiments -

In order to study the anomalies detected in the movement 

of a short pendulum, I made use mainly of a paraconical 
pendulum, approximately 1 meter in length, consisting of a 
vertical bronze disc attached to a bronze rod suspended from 
a stirrup resting on a steel ball. 

Indeed, outside any magnetic field other than the Earth's 

magnetic field, I observed, on the basis of uninterrupted 

observations realized over periods of a month between 1954 
and 1960, very remarkable anomalies in the movement of 
the paraconical pendulum. A key finding was the existence 
of a significant periodicity of the order of 24h SO min. 

Identical results were found in June and July 1958 in two 
laboratories some 6 km away from each other, one in a base­

ment at Saint-Germain, the other in an underground quarry 

at Bougival, 5 7 meters below ground. 
Indeed, such a periodic lunisolar effect is quite inexplicable 

within the framework of the currently accepted theories. 

- Optical Sightings -

The existence of the anomalies 

observed in the precision level­

ling and triangulation opera­
tions, compared with the anom­
alies observed in the movement 
of the paraconical pendulum, led 
me to realize, in parallel with my 

pendulum experiments at Saint­

Germain and Bougival in 1958, a 

series of North-South and South­
North optical sightings on fixed 
sighting-marks. As a result of 
technical difficulties, it was not 
possible to realize these optical 
sightings satisfactorily until the 
second half of July 1958. 

AM>'(/Cf 111 

SUSPEN510H 

- Effects of the Total Eclipse -

Finally, during the total eclipse of the Sun on June 30, 
1954, a remarkable deviation of the plane of oscillation 
of the paraconical pendulum was observed. This devia­

tion is quite inexplicable within the framework of the 
currently accepted theories. An entirely similar deviation 
was observed once again during the total eclipse of the 
Sun on October 2, 1959. 

These various anomalies appeared to me to be closely 
connected to the very many anomalies observed during the 

nineteenth and twentieth centuries in mechanical, optical, 

and electromagnetic experiments, which have remained 
unexplained, and of which I presented an overall analysis 
in a paper in 1958 (published in English in 1959). 

To conclude this very brief survey of my experiments, 
I believe I can make a prediction. If, without interrup­

tion, for at least a month, at the same place and 

simultaneously, observations were made of the 
movement of the paraconical pendulum, together with 
optical sightings such as those I made in 1958, and a 
repetition of the experiments of Michelson-Morley 
(1887) and Miller (1925), the purpose of which was to 
display the movement of the Earth relatively to the 

ether, it would be found that the effects observed by 

Miller in 1925 correspond to the anomalies of the move­
ment of the paraconical pendulum and the anomalies of 
the optical sightings observed in July 1958. ooo 

Indeed, I found, in the second 
half of July 1958, a remarkable 
correspondence between the 
anomalies of the paraconica1 pen­
dulum and the anomalies corre­
sponding to reciprocal optical 
sightings of two theodolites on 
two sighting-marks borne on the 
same supports as the theodolites. 
In any case, these optical anom­
alies, considered in themselves, 
are inexplicable within the frame­
work of the currently accepted 
theories. 

The paraconical pendulum used by Allais. Clockwise from top left: the entire apparatus; the meas­
uring device; a closeup of the suspension; and the suspension system. Small ball bearing at S sup­
ports weight of pendulum. 
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Device and Testing continued from page 51 

39 kHz drive signal. The original piezos were mounted in a 
reactor composed of three plates of acrylic in order to look for 
proper cavitation and resultant sonofusion at atmospheric 
pressure and to measure that resonant frequency, believed to 

be close to the original resonance. See Photo 3. No excess heat 
was found and the resonance was 43 kHz. We had to cut the 
oscillator circuit board in half to make it fit inside the SEC; per­
haps this has shifted the drive frequency. Crest has not yet 
responded to our inquiry about the factory set frequency. 

Another permutation of the calorimetry we are trying is to 

keep the electronics outside of the SEC and to directly measure 

the ultrasonic electrical power going into the piezoelectric 

transducers. This is difficult to do accurately, and is the reason 
Roger selected a separate calorimeter for the electronics, which 
subtracted the heat dissipated from the electrical power drawn 
from the 120 VAC 60 Hz line source input to the oscillator. The 
result, by conservation of energy, is the ultrasonic power deliv­
ered to the reactor. Chris Eddy of Pioneer Microsystems has cus­
tom manufactured two single-channel, second generation 
ultrasonic watt meters for us. We will report the results of that 
testing when it has been completed. 

There is a resistor bank and a small DC fan attached to the 

oscillator inside the SEC so that the SEC can be calibrated. See 

Photo 4. The new reactor has allowed us to insert a teflon plug 

in place of water between the piezo assemblies for further cali­
bration, with or without the oscillator inside the SEC. The plas­
tic plug absorbs vibrational energy as heat and makes for a very 
good joule heat calibration via the ultrasonic electrical input. 
The ultrasonic watt meters can be very accurately calibrated 

this way. The calibrated heat release inside the reactor also pro­

vides assurance that spacial location inside the SEC is not a 
problem; the fan helps reduce this minor influence even more. 
Excellent calibration errors of about 0.1 watt have been 
obtained with these methods. ■ ■ ■ 
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Abstract 

Einstein has long been a favorite subject for the media. Their 

presentations of his ideas to the general public are, however, 

invariably nonsense, replete with illogicalities and wrong 

science. The result is to undermine the standing of science as 
a rational activity that can be understood and overseen by the 
public. The implications for democracy in our increasingly 
science-oriented world are profound. 

0 nee when Einstein had to fill out some form that 
asked his profession, he wrote "photographer's 
model." Portraitists constantly pestered him not 

just because he looked exactly like what a scientist should 
look like. The story of his work and his life had captured the 
imagination of the whole of the literate world, as they 
continue to do today. Everyone has heard of Einstein and 
everyone knows he is important. But the remarkable thing 
is that hardly anyone can tell you why. And even more 
remarkable, over the years, the media has eagerly seized on 
Einstein as a story to be explained to a breathless public, 
and without exception they have failed. 

In December of 1999 after much trumpeting, Time 

magazine named Einstein "Person of the Century. "1 To make 
it all clear to their readers, Time's editors enlisted the world's 
most recognizable physicist, Stephen Hawking. A highly 
intelligent non-scientist friend of mine read Hawking's words 
and at the end said, "I'm so stupid. I don't understand this at 
all." Well, no, she is not stupid. What Hawking wrote did not 
make sense. He simply joined a long line of authors, televi­
sion producers, journalists, and scientists themselves who 
have set out to explain Einstein and ended up saying things 
like "Cats die. Socrates is dead. Therefore Socrates is a cat." 

The mystery is why the critical faculties and capacity for 
rational thinking of otherwise intelligent writers and 
editors seem to evaporate when faced with the man with 
the freaky white hair. Now after nearly a century his ideas 
are not even new. This is not an inconsequential mystery. 
The enormous authority that science has acquired in our 
society has to be testable. Citizens must be able to confirm 
for themselves that what the scientists say is true. If the 
science is gobbledygook, how can they? 

The nonsense that the books and TV programs generate 
falls into distinct patterns. First, many start out with the 
assertion that "All motion is relative. There is no fixed point 
in the universe from which to measure absolute motion." 
That seems a reasonable though not self-evident proposi­
tion. But then a few pages later they say, "Nothing can 
move faster than the speed of light," which is an absolute 
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statement about speed and therefore meaningless in light of 
the previous assertion. "Relative to what?" is the obvious 
question that they overlook. The correct answer ("relative 
to any observer") leads us into a bizarre and baffling world. 

The next common pitfall concerns the constancy of the 
speed of light. Measurements of the speed of light, we are 
told, are unaffected by any relative motion between the 
source of the light and the receiver. How can this strange 
claim be substantiated? The Michelson-Morley 
experiment is described in detail. Michelson and Morley, 
it says, set out to detect the aether drift and found none. 
(Actually they did find an aether drift,2 but let's not com­
plicate this even more!) The absence of a drift shows the 
speed of light is a constant. But no, it does not! In the 
Michelson-Morley experiment, the source and the 
receiver of the light are both bolted onto a large stone 
table, and are not in relative motion. 

Some books give us variations on these themes. The 
Universe and Dr. Einstein by Lincoln Barnett, published in 
1948, bears the imprimatur of a foreword by Einstein 
himself. Barnett was a reporter for Life magazine. Rather 
than saying that the Michelson-Morley result proves the 
constancy of c, he presents Einstein's theory as an 
explanation of the missing aether drift. Then he says that 
Einstein dispenses with the aether altogether.3 But if there 
is no aether, we would not expect there to be an aether 
drift. The puzzle disappears in a flash! Why bother with 
contractions and time dilation? 

Robert March in Physics for Poets confuses this even more 
by making the odd claim, without justification, that there 
would be an aether drift even if there were no aether.4 

Martin Gardner in his classic Relativity for the Million, 
now republished as Relativity Simply Explained, says, "If 
there is no way to measure uniform motion relative to a 
universal, fixed frame of reference like the ether, then 
light must behave in an utterly fantastic way," i.e. its speed 
must be constant.5 But this does not follow. Then some 
chapters later, to explain the Twin Paradox, he says that, 
"The stay-at-home does not move relative to the uni­
verse.116 But he has already said there is no such thing as 
motion relative to anything "universal"! 

A recent book by David Bodanis7 includes the obligatory 
political correctness and lots of life-story stuff that is supposed 
to make science palatable to the non-scientist. To demonstrate 
why c must be constant, he pictures a surfer riding a wave­
the wave to the surfer appears to be stationary. A light wave 
cannot be like that, he says, because it can only exist by 
constantly moving forward.8 But that is true of any wave! 

Some writers aim to present what the problem was that 



Time magazine's justification for its anointing of Einstein is that he transformed our universe 

and the way we think about it. But did he really? . . .  Do people now think in Einsteinian 

terms? "As I drive down the freeway my car gets slightly smaller." Of course not. 

launched Einstein on his work. What was wrong with the pic­
hlie of the world offered by classical physics? Nigel Calder 
wrote the script for "Einstein's Universe," a weighty BBC TV 
documentary for the great man's centennial in 1979. He 
points out that the Earth circling the Sun possesses immense 
kinetic energy if you look at it from the point of view of an 
astronaut hovering far out in space, but none if you are sta­
tionary with respect to the Earth.9 Both cannot be correct, he 
says. But this is not a problem. Remember the calculations of 
potential energy we did in high school. If you lift a weight up, 
you give it so much potential energy. But what happens if you 
dig a hole under it? Has the potential energy magically 
increased? It doesn't matter. Using a consistent point of view, 
the math always comes out right and energy is conserved. 
Calder then goes on to repeat the blunder about Michelson 
and Morley proving the constancy of c.10 

It is not surprising that Einstein himself does not make this 
mistake. Einstein was a clever man. In his Relativity: The Special 
and General Theory, first published in 1916, he points to de 
Sitter's observations of double stars as his reason for saying the 
speed of light is constant.11 As it happens, the constancy of c 
does not follow from de Sitter's results alone, but taken togeth­
er with the (supposed) Michelson-Morley missing aether drift, 
maybe it does. One might suppose there could be a simpler 
explanation of de Sitter's results12 than the colossal edifice of 
relativity-they were, incidentally, disputedl3-until one 
notices a more immediate difficulty to do with dates. Einstein 
first published his theory in 1905. De Sitter made his observa­
tions in 1912. Was Einstein clairvoyant? 

Hawking in Time seems to deduce the constancy of c from 
Michelson and Morley: "It was as if light always traveled at 
the same speed relative to you, no matter how you were 
moving." 14 He goes on to dispense with the aether, and then 
repeats an oft-heard assertion, that for the laws of physics to 
be the same for all observers, they must all measure the same 
value for c. Why so? The parameters of physics change even 
as the laws stay the same. The boiling point of water is lower 
at the top of Pike's Peak than in Malibu. All this on 
Hawking's first page. No wonder my friend was confused. 

Einstein is not alone as an inspiration of scientific misin­
formation. Much of modern physics has the same effect. 
Gary Zukav's celebrated book The Dancing Wu Li Masters 
amongst plenty of other nonsense proves (fallaciously) from 
the experiment with three crossed polaroids that not only is 
traditional physics obsolete but traditional logic is as welJ.15 
In The End of Time, Julian Barbour starts propounding his 
theories by explaining the difference between solar time and 
sidereal time.16 But he gets it wrong. I still remember some 
of what I learnt in Astronomy 101 at MIT. 

While many of the implications of relativity and quantum 
theory are too abstruse for the outsider to appreciate sub­
stantially, the topic of quantum computing would seem to 
entail tangible results that we could see and be sure of. We are 
told the CIA is losing sleep over the possibility that its most 
secret codes could be cracked. The Feynman Processor is by 
Gerard Milburn of the University of Queensland, one of the 
leading researchers in quantum computing.17 On page 67 he 
says, "Photons have another property, polarisation ... " On 
page 35 he says, "Photon polarisation ... cannot be regarded as 
a property of a photon ... " One wonders whether he gives Fs 
to students who write stuff like that. Many of his other errors 
read like students' blunders. 

TV producers are apt to tell me when faced with these criti­
cisms that they have to cut corners. No popular treatment can 
deal with every minutia. But I am not talking about minutiae. I 
am talking about the whole point. If one disagrees with the 
third verse of a poem, one can go on to enjoy verses four, five, 
and six. But the nature of scientific reasoning is that it is 
sequential. "If this, then this, then this, then that. .. " If one link 
in this chain does not hold, then the whole of the remainder is 
worthless. And if the reader/viewer carmot follow the reason­
ing, it changes the whole nature of the discourse. We are back 
to the days of a priesthood, scientists now rather than clergy, 
who say, "You can't understand this, you have to believe me." 
So if they can't understand, why bother to explain? 

Time magazine's justification for its anointing of Einstein is 
that he transformed our universe and the way we think about 
it. But did he really? Certainly Newton changed the way we 
look at the world. The picture of the universe as a piece of clock­
work is due to him-no longer did there have to be a supernat­
ural force pushing the Sun across the sky. Do people now think 
in Einsteinian terms? "As I drive down the freeway my car gets 
slightly smaller." Of course not. The science that engineers and 
car mechanics and high school students use is still Newtonian. 
Einstein's analysis of quantum photoelectric effects has no bear­
ing on the practical use of photocells. Lasers are useful, but they 
have not fundamentally changed our world. Nuclear weapons 
have thankfully not been used for over half a century, and 
nuclear power is on the wane (although of course if cold fusion 
becomes practicable, that will change). 

Even in atomic physics Einstein can be in the back seat. 
Stephen Leacock once asked Ernest Rutherford what he 
thought of Einstein's relativity. "Oh, that stuff!" Rutherford 
replied. "We never bother with that in our work!" l8 

Nevertheless, Einstein has arrived and nothing I say is going 
to stem the tide of drivel. It is often said that relativity is quite 
simple. Professor Sir Sam Edwards, the former chairman of 
Britain's Science Research Council, once said to me, "You can 
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How do we decide whom to believe? Maybe 

the cloud of unknowing over modern 

physics will lead people to question their 

absolute faith in science as the answer to 

everything. That must be a good thing. 

explain relativity to sixth-formers" (high school seniors). 
But the moral of all I have shown is that it is not simple. 
I have a rather naughty game I play with young physics 
majors I meet. I ask them if they have encountered the 
assertion that c is a constant. They say yes. I ask if they 
believe it is true. They say yes. 

I ask, "Why do you believe it is true?" 

. At this point the intelligent ones say, "I don't know. I
just plug the figures into the formula, get the right answer 
and pass the exam. I don't understand it." 

The less intelligent ones start to explain to me about 
the Michelson-Morley experiment, until I point out the 
problem. Then they say, "I hadn't thought of that." 

Richard Feynman said, "I think I can safely say that 
nobody understands quantum mechanics."19 And no one 
understands relativity. Does it matter? Yes. It raises a major 
social problem. The scientific revolution of the seven­
teenth and eighteenth centuries brought about a funda­
mental shift in power amongst people. No longer did the 
mass of humanity have to sit open-mouthed before the 
priests and receive all truth from them unquestioned. 
Anyone claiming insight into something had to convince 
us. The motto of the Royal Society, founded in 1660, was 
and is Nullius in Verba, which is best translated "Take 
nobody's word for it." 

With Einstein all that is changed, and the new priesthood is 
as fallible as its predecessors. But science has acquired limitless 
authority in our society. So many political arguments lead to 
the assertion, "Studies show that . . .  " How do we decide whom 
to believe? Maybe the cloud of unknowing over modern 
physics will lead people to question their absolute faith in sci­
ence as the answer to everything. That must be a good thing. 

In the meantime recall Sir John Squire's continuation of 
Pope: 

Nature, and Nature's laws lay hid in night. 
God said, Let Newton be! and all was light. 

It did not last: the Devil howling "Ho! 
Let Einstein be!" restored the status quo. 

Nancy Banks-Smith, TV critic of the British daily The 

Guardian, added yet another couplet in reviewing Nigel 
Calder's long program:20 

The BBC as things could be no worse 
Said let them sleep, show "Einstein's Universe." 
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Why GALILEAN MECHANICS Is Not Equivalent To

NEWTONIAN MECHANICS 

In this paper, we examine the difference between Newtonian 
and Galilean mechanics. We show that both the relativity 
and covariance principles result from the negation of 

Newton's third law in Galilean mechanics. We show that 

Galilean mechanics can be reconciled with Newtonian 

mechanics only if the rest reference frame has an infinite 

mass, which is the definition of an inertial reference frame. 

1. Introduction

We will demonstrate in this paper that Newtonian and 
Galilean mechanics are not equivalent if the mass of the ref­
erence frame tied to a particle is finite. The problem of the 
definition of a reference frame in both classical and relativis­
tic mechanics is a difficult one, because this reference frame 
is usually considered by some physicists as a mere geometri­
cal set of coordinates without any mass. The problem 
becomes more complicated if this reference frame is a so-called 
inertial frame. However, we will show that all these difficulties 
disappear in Newtonian mechanics as soon as the origin of a 
reference frame is located at the center of mass of a point par­
ticle and if one assumes that this reference frame is tied to the 
particle and has therefore the mass of the particle. Sometimes, 
one speaks about comoving frames to make the distinction 
between an inertial frame moving uniformly and a comoving 
reference frame attached to an object which undergoes acceler­
ation. We will show in this paper that such a distinction is not 
necessary. This is an important point, since the concept of rec­
iprocity of two reference frames in relative motion is intro­
duced by some physicists as a concept which only applies to 
two inertial frames in both classical and relativistic mechanics 
but certainly not to accelerated frames. This is not true'. 
Anybody can check in books dealing with classical mechanics 
that reciprocity is linked to Newton's third law and to reference 
frames that are not inertial frames. This is a fact which is well­
proved in the Mbssbauer effect, where atomic or nuclear recoil 
in photon emission is cancelled by embedding the atoms in a 
rigid crystalline lattice. We will also discuss the reciprocity con­
cept in relativistic mechanics and show that this concept has 
nothing to do with the simultaneity effect or with the finite 
speed of light. Therefore, this paper will tackle four main 
points: The mass of a reference frame, the reciprocity of two ref­
erence frames, the covariance principle, and the question of 
whether or not Newton's third law is compatible with a finite 
propagation of the speed of light. 

To understand the discrepancy between Newtonian and 
Galilean mechanics from a mathematical point of view, one 
must review Newton's third law, since the contradiction 
results from the fact that Galilean mechanics does not recog­
nize the existence of Newton's third law and therefore the 
covariance principle was used to serve as a substitute for 
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Newton's third law. We will show that the contradiction dis­
appears when the particle attached to the reference frame has 
an infinite mass. This is a necessary condition, which was 
already stated by Brillouin in his bookl when he pointed out 
the necessity for an inertial frame to have an infinite mass. 
However, Brillouin was unable to back up his assertion with 
a mathematical demonstration. To our knowledge, the con­
tradiction between the two mechanics has never been dis­
cussed before in the literature. Our approach is essentially a 
mathematical one, therefore we are compelled to accept the 
physical implications of the theory unless we want to depart 
from mathematical rigor and logic. This is a point which 
must be stressed from the outset, since the implications are 
not the ones the physicists are used to. 

Quite often Newton's third law is brushed aside as a minor 
principle which only applies to classical mechanics. This is 
not true; on the contrary, this principle is the most impor­
tant principle in Physics. This principle is fundamental for 
the understanding of Physics and is used in all branches of 
Physics, namely: classical and statistical mechanics, special 
relativity, electromagnetism, quantum mechanics, circuit 
and antenna theory, and plasma Physics. Until now, there 
has been no experimental evidence showing that Newton's 
third law has ever been violated in classical Physics for an 
observer located in a laboratory frame. However, in both 
classical Physics and in special relativity theory this principle 
is violated for different reasons. 

The necessity of discussing Newton's third law cannot be 
avoided if one studies the relativity and covariance principle. 
For example, Speziale2 recently published an excellent review 
paper on the principle of material frame-indifference. 
(Speziale never used, for good reason, the word covariance in 
his paper.) However, Newton's third law is never quoted or 
discussed in his paper. This is rather astounding for a review 
paper dealing with classical and statistical mechanics, which 
moreover quotes the books of Truesdell and co-workers. 

There is now both theoretical and experi­

mental evidence4-17 that the Ampere force

does exist in the case of charges moving in 

conductors. In contrast, the Lorentz force 

law seems to apply very well for charges 

moving in the vacuum. These two forces 

laws are different, since the Ampere force 

follows Newton's third law while the 

Lorentz force does not. 
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Newton's third law is currently used in all branches of 
Physics including statistical mechanics. A review paper3 on 
the application of Newton's third law to electromagnetism, 
quantum mechanics, circuit and antenna theory has been 
published by the author. Therefore, the present paper deals 
with the application of this principle to classical mechanics 
and special relativity. 

It is well-known that there exist two force laws for describ­
ing electromagnetic interactions: the better-known one is the 
Lorentz force law, describing interactions between free charges 
in a vacuum, and the older one is the Ampere force law, 
describing interactions between current elements confined in 
a metal. There is now both theoretical and experimental evi­
dence4-17 that the Ampere force does exist in the case of 
charges moving in conductors. In contrast, the Lorentz force 
law seems to apply very well for charges moving in the vacu­
um. These two forces laws are different, since the Ampere force 
follows Newton's third law while the Lorentz force does not. It 
is well-known that Newton's third law can be used to classify 
systems as closed or open depending on whether a force law 
follows or not Newton's third law. But the two laws are not 
equivalent, even when they are used for closed systems.18 As 
demonstrated in our paper,19 the open versus closed classifica­
tion implies the existence of absolute and relative accelera­
tions and velocities. That means that there are two kinds of 
quantities when the observer changes his reference frame: one 
whose magnitude changes with the change of reference frame 
and another one that does not change. We recall that the mag­
nitudes of all quantities change in the special relativity theory 
when we change our reference frame. 

It is often stated in the literature, for example in French,20 
that the equality of action and reaction has no place in rela­
tivistic mechanics. Newton's third law is also rejected on the 
ground that it implies action at a distance when we describe 
the mutual interaction of two charges. These explanations are 
invalid because each charge, located in the same reference 
frame, sends at the same retarded time t0 a signal which will 
arrive at the position occupied by the other charge at time t0 
at the same time t = t0 + R/c where R is the distance between 
the two charges at the same time t0 as shown in Figure 1. Then 
since the charges are moving, the signal will arrive at each par­
ticle sooner or later than t. For identical particles, the situation 
is totally symmetric if the force law is symmetrical. 

The simultaneity and retardation effects have nothing to do 
with the fact that the mutual interaction does not follow the 
law of action and reaction. The failure of such an important 
law only resides in the expression of the force law itself. In fact, 
it has been shown by Moon and Spencer9-14 and Wesley21,22 

that the Ampere force can be formulated with retardation 
effect, in that case Newton's third law is exactly verified. 

2. Newton's Third Law in Classical Mechanics

2.1. Case of Two Particles 

It is fundamental to recall some basic definitions in classical 
mechanics.3 ,Z3-Z5 Newton's second law of motion states that 
the motion of two particles in a given reference frame is 
described by the differential equations: 

(1) 

with the following definitions P1 = m1 U1 and P2 = m2U2. 
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We must distinguish between the internal forces F12 and F21 
and the external forces F11 and F22 acting on the particles 
due to sources outside the system. We can speak of mutual

interaction between two particles only if the internal forces 
follow Newton's third law, namely F12 = -F21. Therefore, an 
external force is by definition a force that does not follow 
Newton's third law. When the external forces are zero, we 
say that the system is closed or isolated. 

The center of mass of the system is a point r where the 
entire mass m = m1 + m2 of the system can be thought to be 
concentrated. It is defined by: 

(2) 

The motion of this point is only determined by the effect 
of external forces since we have: 

(3) 

We can now study the motion of a second particle, called 
the relative particle, with a reduced mass M = m1m2/(m1 + m2). 
This single particle is located at the place occupied by either 
the first or the second particle depending on our choice of 
the rest position, as shown in Figure 2. The distance R is 
therefore R12 = r1 - r2 if particle 2 is located at the origin of 
a reference frame or R21 = r2 - r1 if particle 1 is now the 
origin of our reference frame. For each choice, we have an
equation of motion:

d l 

dt MV 12 = F12+m(1I½F11 - m1F22) = Fi (4) 

where the relative velocity V = dR/dt between the two 
reference frames is reciprocal, since we have V 12 = -V 21. A 
physicist may argue that the reciprocity concept is purely 
kinematical and therefore follows directly from the equality 
V1z = -V21= -dR21/dt by definition. However, multiplying 
this equality by M and deriving the equality with respect 

R 
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Figure 1. Electromagnetic interaction between two identical charges. 

mo mo 

• ◄ I 

0 
-2F

mo rG mo 

+F
0 

-F 
3 mo mo 

I ► • 

0 
+2F

Figure 2. Three possible reference frames to describe the mutual interaction 
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Classical mechanics does not forbid the exis­

tence of the so-called free-energy devices or 

over-unity devices, provided they use forces 

that do not satisfy Newton's third law. In the 

case of an open system, the efficiency can be 

higher than 100% because the work of the 

external force is not taken into account. The 

only question to be answered is how do we 

generate an external force? Since the Lorentz 

force does not follow Newton's third law, this 

force can be used for building the so-called 

free-energy devices. 26

to time automatically leads to Equation 4 or 5. It follows 
that the reciprocity V 12 = -V 21 of the rest reference frame 
is indeed linked to the existence of Newton's third law, as 
shown in Figure 2 for the three possibilities. The reciproc­
ity concept and Newton's third law are two faces of the 
same coin. Therefore, we cannot use the reciprocity of the 
reference frames in special relativity and at the same time 
state that Newton's third law does not apply in special rel­
ativity. We will show hereafter the difference concerning 
the reciprocity concept between Newtonian and Galilean 
mechanics. Equations 4 and 5 imply both the covariance 
and the invariance of Newton's second law under a 
change of reference frame if the reference frames are 
reciprocal. This change of reference frame has nothing to 
do with a Galilean transformation, which will be dis­
cussed hereafter. Moreover, we note that the reference 
frame at rest is not necessarily an inertial frame. 

Equations 3 to 5 are fundamental to answering the main 
argument raised against the principle of material frame indif­
ference, stated by Speziale2 as follows: "Constitutive equations 
represent material properties that arise from the effects of 
molecular interactions that are constrained by Newton's sec­
ond law, which is frame dependent, and consequently, mate­
rial frame indifference can never be correct in a precise sense." 

There are indeed real reasons to question the general valid­
ity of material frame indifference if we only use Equation 1 
instead of Equations 3 and 4,5. We note that the Equations 3 
and 4,5 define two kinds of quantities R,V,Fi and ri,Ui,Fii· For 
example, the vector V can be the relative velocity of two cars 
approaching or receding moving on a road located on the 
Earth while U is the velocity of each car defined with respect 
to a reference frame located in the Sun. If we now apply a 
Galilean transformation to the Equations 1, 3-5 these equa­
tions will be form invariant, i.e. covariant, with an essential 
difference, namely the quantities R,V,Fi are invariant, i.e. their 
numerical values do not change in a change of reference 
frame, while the numerical values of the quantities r;,U; 
change. This is the first difference between Galilean mechan­
ics (Equation 1) and Newtonian mechanics (Equations 3 to 5). 
There is a second difference which will be studied later, when 
we review the covariance and relativity principles. 

We recall that the equation of conservation of energy 
must satisfy the identity: 

i <½m1up + i <½II½up =i<½mu2) + i <½ MVf2) (6)

When the external forces are zero F11 = F22 
= 0, the sys­

tem is closed, in that case, we get: 

�mU=�+�=F12 + F21 =0
dt dt dt 

(7) 

It follows that the velocity U = dr/dt and the kinetic energy 
EK = mU2/2 of the center of mass are constant. Thus, 
Newton's third law can be interpreted as a law of momen­
tum exchange. Hence, a failure of the third law would be a 
failure of momentum conservation. We must also point out 
that there is a Newton's third law for rotation, as shown in 
Figure 3 with a splitting between orbital and spin rotations. 

If the external forces are zero and the internal force F12 is 
derivable from a potential function Ep(R), the equation of 
motion for the reduced mass becomes: 

�MV=-VR�R)dt (8) 

One can multiply the two sides of the above equation by V 
to obtain: 

d 1 MV2 
dt(2 +Ei,)=O (9) 

Therefore, we have conservation of mechanical energy only 
in the case where the internal forces are central and satisfy 
Newton's third law for translation. As an example, let us 
consider the case of a simple non-relativistic harmonic 
oscillator of mass m1 and spring constant k0 fixed to a wall 
of mass m2 >> m1. The equation of motion for the displace­
ment of the mass is: 

M d
2

R =-VREp 
dt2 

(10) 

where the internal  force derives  from a potentia l  
Ep[R(t)] = koR2/2. Since ko  i s  constant, the potential does not 
depend explicitly on time, therefore the system is closed and 
the mechanical or total energy frr is also constant: 

Ey = ½ MV2 + ½ koR2 = Ct (11) 

with the approximation M = m 1 . 
The above discussion is not trivial since most physi­

cists write the law of conservation of energy (11) with m1 

instead of M. The splitting between internal and external 
forces is independent of the origin of the force, and 
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Figure 3. Newton's third law for translation and rotation. 
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therefore, this partition must apply in all branches of 
Physics: classical Physics, special relativity, electromag­
netism, and quantum mechanics, as shown in our review 
paper.3 Therefore, special relativity and quantum 
mechanics are both incomplete theories, since they imply 
the existence of internal forces associated to the reciproc­
ity concept and the conservation of energy and ignore the 
existence of external forces. 

The existence of external forces which do not satisfy 
Newton's third law deserves special attention, since one 
must recognize from the above calculation that there is no 
energy conservation principle, for that kind of force. Most 
of our technology (motors and generators) does comply 
with the energy conservation principle, because of 
Newton's third law. It is the reason why the efficiency of 
(motors and generators) can never be higher than 100% 
because they work as closed systems (note that the effi­
ciency of energy transforming machines is an item of ther­
modynamics for closed systems, however the limit 100% is 
fixed by Newton's third law). The existence of external 
forces implies the existence of open systems where the 
energy is provided by other particles located outside the 
system or by the medium. Therefore, classical mechanics 
does not forbid the existence of the so-called free-energy 
devices or over-unity devices, provided they use forces 
that do not satisfy Newton's third law. In the case of an 
open system, the efficiency can be higher than 100% 
because the work of the external force is not taken into 
account. The only question to be answered is how do we 
generate an external force? Since the Lorentz force does 
not follow Newton's third law, this force can be used for 
building the so-called free-energy devices.26 Some physi­
cists may disagree with this point of view, arguing that any 
system can be closed by taking into account other materi­
al particles in the Universe. But this is not so, since one 
can always define the center of mass of all particles, in the 
Universe, in that case, the energy related to the motion of 
this center of mass cannot be taken from the particles, but 
comes from the ether or the zero point energy of quantum 
mechanics. However, the partition between internal and 
external forces need not be applied to all particles in the 
Universe, and can be a local principle. 

3. Newton's Third Principle and the Principle of

Relativity in Classical Mechanics

Let us recall the three famous Newton principles, in the
order of importance quoted in the literature: 27

1. Every body continues its state of rest, or rectilinear uni­
form motion, unless it is compelled to change that state by
forces impressed upon it.
2. The change of motion is proportional to the motive force
impressed and is made in the direction of the right line in
which the force is impressed.
3. To every action, there is always opposed an equal reaction,
or the mutual actions of two bodies upon each other are
always equal and directed to contrary parts.

Newton's laws are still fundamental to Physics. The form 
in which Newton published them has strongly influenced 
the subsequent development of Physics. Newburgh28 stated 
that Newton's three laws are really two since the first law is 
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included in the second law for the special case of zero 
momentum change. We disagree with this statement, for 
reasons that will be examined later in this paper. However, 
later in his paper, Newburgh makes some relevant com­
ments which contradict his viewpoint. 

To understand the principles of relativity and covari­
ance in classical mechanics, we must show that the three 
Newton principles must be deduced from one another in 
the inverse order quoted above.3 ,Z3-2S Therefore, Newton 
third law must be the first principle, since it implies the 
existence of two equations of motion as discussed in the 
preceding paragraph, namely: 

M d2R =F-
dt2 I (12) 

- The first equation defines the motion of a particle sub­
mitted to an internal force Fi resulting from the mutual
interaction with a second particle (F12) and to external
forces (F11,F22) produced by other particles, the particle itself
or the ether.

- The second equation describes the motion of the center 
of mass. When the external forces are zero Fe = 0, we recover
Newton's first law, which only applies to the center of
mass of the two particles.

Therefore, the superposition of an arbitrary rigid body 
motion only applied to this center of mass. As shown 
hereafter, the rectilinear uniform motion of the center of 
mass is at the heart of the misunderstanding concerning 
the relativity and covariance principles. It is the partition 
of forces obtained from Newton's third law which is the 
key for the understanding of what is wrong with these 
two principles. Note that the above analysis can be easily 
generalized to a system of N particles. 

The relativity principle can be best analyzed when the 
motion of an object is observed from different reference 
frames. A well-known example is the case of a stone 
dropped in a moving train (see Figure 4). We know from 
the preceding paragraph that the relative motion is 
described by the equation: 

(13) 

where R12 = r1 - r2 is the distance between the stone of mass 
m1 and the train of mass m2 knowing that the reduced mass 
and the total mass are respectively M = m1m2/(m1 + m2) and 
m = m1 + m2. Since we have m1 << m2, the preceding equa­
tion becomes: 

d2R 

ml .:::_::.u.2 "'F12 + Fll dt 
(14) 

Because the mass of the Earth is large in comparison with the 
mass of the train, we must take into account the attraction of 
the Earth. Equation 13 does not change form if m2 includes the 
mass of the Earth. In that case, the internal force F12 is the grav­
itational force and Fn is the external force applied to the stone 
by the moving train. The equation of motion for the center of 
mass of the train and the stone has for expression: 

(15)



The coordinates of the stone and the train in the Earth 
reference frame are given by the relations: 

(16) 

(17) 

At the initial time t = 0, we apply an interaction force in the 
y direction to drop the stone from the luggage rack. We also 
assume that at that time the external forces are zero and that 
the train has reached the uniform velocity U = constant in the 
y direction in the Earth reference frame, as shown in Figure 4. 

For an observer located in the reference frame of the train, 
we have: 

(18) 

(19) 

An Earth observer who follows simultaneously the 
motion of the train and the stone will see the same relative 
motion in both the Earth and train reference frames, name­
ly a vertical straight line for the free-falling stone. However, 
if the Earth observer only follows the absolute motion of the 
stone relative to the Earth reference frame, he sees a parabo­
la given by the relations: 

z = Z y = Ut + Y (20) 

which is a Galilean coordinate transformation that results 
from the second equation of motion 12 in the absence of 
external forces. 

The reciprocity of reference frames applies only to inter­
nal forces, which satisfy Newton's third law. Therefore, 
whatever the reference frame, the gravitational force cannot 
be canceled by a change of frame. By contrast, the change of 
reference frame for external forces is not reciprocal, since 
this kind of force does not satisfy Newton's third law. 
Therefore, the value of the external force will change with 
the choice of the reference frame; for example, this force can 
be made zero in the train reference frame. Thus, it is not sur­
prising to get two different paths for the stone motion, 
depending on the choice of the reference frame. 
Consequently, the relativity principle for inertial reference 
frames in relative motion is defeated by the existence of 
external forces as correctly stated by Brillouin 1 (p. 45). 
Einstein's relativity principle refers to laws of Physics, but 
initial conditions have to be taken into account. These ini­
tial conditions cannot be considered as "law-like"; they are 
not invariant since they depend on the external forces 
applied, as shown in the above example. 

4. Newton's Third Law and the Principle of Covariance

in Classical Mechanics
The covariance principle in classical mechanics implies the
invariance of both the acceleration and the force under a

change of Galilean reference frame. Newton's second law 
applied to the particle 1, written in two different reference 
frames as shown in Figu.re 5, gives the two equations of 
motion: 

(21) 

with the condition F(R12,t) = F(ri,t). 
On the contrary, the relation r1 = r + m2R12/m in 

Equation 16 implies the formula: 

(23) 

We have m 1 = M for m1 << m2, in that case the preceding 
equation gives the relation r1 = r + R12. Equation 15 can be 
rewritten as follows: 

� m d2r = � F =:> m d2r = � F __. 0
mi dt2 mi e I dt2 mi e 

(24) 

The condition m 1Fe/m2 ➔ 0 is verified if the particle 2 
has an infinite mass, which is a necessary condition for the 
referential frame to be an inertial frame, and if the external 
force is not too great. Therefore, Equation 23 becomes: 

(25) 

Only in that case do we recover the covariance principle 

Earth 

Figure 4. Motion of a falling stone relative to a moving train or to the Earth. 
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Figure 5. Galilean change of reference frame. 
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The experimental evidence concerning these 

forces cannot seriously be denied any longer 

and should lead to important technical appli­

cations in the near future. 

and the equality of forces F(R12,t) = F(r1 ,t) under a change of 
reference frame. 

In geometry, we use reference frames which are rigid and 
have no mass. However, there is no reference frame as such 
in nature. We have only particles and radiation in vacuum, 
therefore, we are compelled to locate the origin of a refer­
ence frame on a point particle or at the center of mass of a 
solid body. In that case, the reference frame has a mass and 
may or may not recoil depending on its mass. 

Even in classical mechanics, we can argue about the covari­
ance principle, because there are two equations of motion 
(Equation 12). We must point out again that the covariance 
principle in Galilean mechanics results from not taking into 
account the mass of the reference frame and Newton's third 
law. We note that the relative motion equation (first equation 
of Equation 12) is the only equation which is covariant and 
invariant under a change of reference frame in the absence of 
any external force. Therefore, this equation does not depend 
on the existence of the ether. In contrast, the center of mass 
equation does depend on the choice of a reference frame. This 
law of motion implies the existence of the ether, which can be 
chosen as the preferred frame of rest, particularly if we take 
into account all particles of the Universe. 

Moreover, we can also contest the covariance principle of 
Equation 21,22 from a point of view based on the energy 
equations: 

(26) 

� (½m1Ur) = U 1 • F(r1 ,t) (27) 

Thus, in Galilean mechanics, the particle one submitted to 
a force F, which is the same in two reference frames in relative 
motion, has a kinetic energy that is different in each reference 
frame, since the power is different in the two reference frames. 
Therefore, it suffices to change our reference frame to create as 
much free-energy as we want, because the velocity of the mov­
ing reference frame U = U 1 - V 12 can be as large as we wish. 

Not making any distinction between internal and exter­
nal forces, the covariance and relativity principles blend 
together in Galilean mechanics as a principle of inertia. This 
principle states that Newton's laws of motion and energy are 
unaltered by a Galilean transformation: 

(28) 

between two inertial frames in relative motion, which led to 
the two sets of equations 21,22 and 26,27. From the preced­
ing discussion, one can understand that the covariance and 
relativity principles are radically different in Galilean and 
Newtonian mechanics. This point is so fundamental for the 
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understanding of Physics that we must summarize the 
similarities and differences between the two mechanics. 

The main difference concerns the reciprocity concept 
between reference frames which applies to the two reference 
frames attached to particles 1 and 2 in Newtonian mechan­
ics, while in Galilean mechanics the reciprocal reference 
frames are attached to the particle 2 and the origin 0. 

The second difference concerns the change of reference 
frame, which occurs when we go from Equation 4,5 to 
Equation 3 in Newtonian mechanics, while a Galilean 
change of reference frame implies Equations 21,22. 

However, there is a similarity between the rectilinear 
uniform motion of particle 2 in Galilean mechanics and the 
same motion of the center of mass, which is almost located at 
the position occupied by the second particle if this particle is 
massive and provided that the external force is small or zero. 

The above discussion does not depend upon the 
existence of the relativistic gamma factor. It follows that the 
relativity and covariance principles in special relativity can 
be refuted for the same reasons discussed above, because we 
must recover Newtonian mechanics for U/c or V/c ➔ 0. 

From Equations 16, 17 one deduces the composition law 
of velocities for two particles: 

(29) 

(30) 

We see at once that the Galilean law of addition of veloci­
ties in classical mechanics is satisfied only if m1 << m2. We 
can always assume the equality U0 = V 12, therefore we get 
U1 = U + U0 for U2 = UG = U if the reference frame where
the particle two is at rest has an infinite mass. 

In classical mechanics, Newton's third law implies the 
conservation law of energy in any change of reference frame. 
Any violation of this law is due to the work of external forces 
and is attributed to the motion of the center of mass of the 
system. What are the reasons which have led to the covari­
ance principle? The best explanation has been given by 
Panofsky and Phillips in their book29 (p. 261) when they say: 
"If an equation has a form which is invariant to a change in 
inertial frame, then an experiment based on this equation 
obviously could not give a result depending on the particular 
frame of reference." They also state: "by no experiment of any 
kind should it possible to detect a preferred inertial frame." 

From an experimental point of view, we contest in our 
papers3,32-36 the last claim. But, the covariance principle is 
not required by Physics as already stated by Phipps30 and 
Cornille3,36 in both special and general relativity. In a review 
of the foundations of general relativity, Norton31 summa­
rizes Kretschmann's objections to the covariance principle 
by stating that general covariance is physically vacuous. 

5. Conclusion

The review paper by Speziale indicates that the importance 
of Newton's third law is greatly underestimated in Physics. 
In fact, we think that this principle is the most important 
principle in Physics. For example, the principle of conser­
vation of energy is directly a consequence of this principle. 
By taking into account Newton's third law, we have shown 



at the beginning of this paper that Newtonian mechanics is 
not equivalent to Galilean mechanics. The nonexistence of 
Newton's third law in both Galilean and special relativity 
mechanics necessarily led to the false concepts of covariance 
and inertial frame. Most physicists, including Einstein, did 
not understand the importance of Newton's third law. In the 
references,3, 19,23,26,33-36 we reviewed several electromagnetic
experiments done with conductors that prove the existence 
of stimulated forces associated with external forces which 
violate Newton's third law. The experimental evidence con­
cerning these forces cannot seriously be denied any longer 
and should lead to important technical applications in the 
near future. The experiments presented in these papers 
refute, beyond dispute, the principles of covariance and rel­
ativity. In this paper, we have shown that Newton's third law 
is the key to a better understanding of Physics. 
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Special Relativity in 

-RETROSPECT

George Galeczki* 

Abstract 

The "special" theory of relativity (SRT) is no relativity theory at 
all. A relativistic theory, like those of Weber and of Mach, 

involves only relative positions ri
i 
= r

i 
- ri and their higher 

derivatives with respect to universal, absolute time, while in 
SRT positions are defined relative to fictitious, non-interacting 
"frames of reference." SRT has never been experimentally 
tested, since its postulates and its scenario do not belong to a 
physical reality amenable to scientific investigation. In the 

following essay, the emphasis will be on the formal inconsis­

tencies of SRT, quite independent of experiment. 

What is SRT? 

The division of Einstein's canonical (1905) article in "kine­
matic" and "electrodynamic part" shows that "special" rela­
tivity theory has been devised as a new kinematics, to replace 

the kinematics of Galileo and Newton embodied in 

r'= r - V.t; t'= t (1) 

Newton's dynamical equation of motion is invariant under 
these so-called Galilean coordinate transformations, as long as 

forces depend on relative positions. It is usually thought 

that r, r', and V represent the coordinates of a moving 

"point-like body" in two relatively moving inertial frames of 
reference (IFR) (S) and (S'), V representing the uniform, rela­
tive velocity between (S') and (S). The fact that Equation 1 is 
identical with the definition of uniform velocity of one "point­
like body" starting to move in (S) at t = 0 goes generally 

unremarked, although it is of crucial importance. It is sense­

less to investigate the consequences of a coordinate trans­

formation implying uniform velocity, if this concept is not 
clearly defined. Now, the only conceptually sound and 
experimentally practicable definition of uniform velocity is 
the time-of-flight (TOF)-velocity. Unlike non-uniform velocity, 
which could be measured by time integration of the output 
of an accelerometer at one place, uniform velocity requires a 
non-local measurement, with the help of two synchronized clocks 
at a distance. The velocity concept in SRT is both conceptu­
ally and operationally different from the TOF-velocity. The 
so-called Radar-velocity uses a clock and a signal 
emitter/receiver, the signal velocity being fixed by decree 

(the second postulate of SRT) as 'c.' One realizes immediate­

ly that if a distant object is moving with a velocity higher 

than the signal velocity 'c,' the signal could not be reflected 
from the body and be returned to the receiver, therefore 
"over 'c'" velocities would not be-even in principle-meas­
urable, and would appear as infinitely large. 

No such "limitation of principle" exists for the TOF veloc­
ities of the Galilean kinematics. The very attempt to build a 
new kinematics by conferring a primary role to velocity and 
a secondary one to coordinates is fallacious, although some 
of Einstein's followers-David Bohm, among others-quoted 
Piaget's ideas on the development of a child's spatio-visual 
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perception in support of it. Moreover, to claim that Galilean 
kinematics and velocity were valid within one IFR, while SRT 

kinematics between two IFRs, is patently absurd and schizo­
phrenic, as discussed elsewhere.1 Indeed, if three "objects" A,
B, and C were moving uniformly along the x-axis in the IFR 
(S), their velocities would be connected through: 

WBC = WAC -- W AB (2) 

while the velocity of "object C" in IFR (A), respectively (B), 

would be connected according by the "hyperbolic" addition 
law of SRT: 

(3) 

Obviously, changing the status of A and B from "object" to 
"frame of reference" cannot change the composition law of the 

velocities of A, B, and C. The kinematics of SRT is therefore unten­
able, since it is incompatible with the concept of uniform velocity. 

The SRT Scenario 

Although the concept of inertial frame of reference (IFR) 
later played a central role in SRT, Einstein avoided for 

many years-more exactly, until he finally got the Nobel 

prize-its clear definition and talked only about "the rest 

system" and "the moving system," respectively. He called 
"good" systems those coordinate systems "for which the 
laws of mechanics (which one? ) are valid."2 In 1938 he
wrote: "The question as to whether an inertial system 
exists at all is still unsettled. But if there is one such sys­

tem, then there is an infinite number of them. Every CS 

(coordinate system) moving uniformly, relative to the 

initial one, is also an inertial CS." The plain fact is that IFR 
is the idealization of a force-free situation, which can only 
be approached approximately in reality. 

Einstein's triple infinity of bodiless, massless IFRs roaming in 
all directions with uniform velocities, interpenetrating without 
interacting with each other, or with other objects, simply doesn't 
exist. Moreover, if IFRs were supposed to be more than CSs, 
they should have infinitely large inertial masses3 but zero 
gravitational ones. 

The essence of SRT is the coordinate transformation T1.1': (x, 
y, z, t) ----◊ (x', y', z', t') relating two fictitious IFRs. Such trans­
formations had been derived and investigated in the Ph.D. 
thesis (Gottingen) of Woldemar Voigt two years before 
Einstein's birth and published in 1887! Lorentz, for his part, 
expressed in the 1920s his regret that at the time of his work 
on the theory of electrons (1895) he was unaware of Voigt's 
work. Poincare, however, christened in 1905 (before the pub­
lication of the canonical article on SRT) the Tu' coordinate 
transformation as the "Lorentz transformation" (LT). Einstein 
took over-without bothering to mention it-the results of 
Voigt, Lorentz, and Poincare, and attempted to re-derive the 
LT starting from two postulates. His lengthy derivation, per­
formed obviously with the result before his eyes, is so cum-



bersome and self-contradictory that, with one exception,4 no 
SRT book author dares to reproduce it. After tens-if not 
hundreds-of attempts to justify the LT, a formal, group-theo­
retical approach, based on seven postulates5 emerged. Group 
theory requires the existence of an infinity of IFRs on equal footing. 
The first three postulates are not related to group theory per se: 

Postulate 1: Straight (x, t) particle trajectories in the IFR I 
transform into straight (x', t') trajectories in I'. 

Postulate 2: Finite (x, t) values transform into finite (x', t') values. 

Postulate 3: The origins of I and I', coincide at t = 0. One has the 
following transformation T 1,1 connecting (x', t') with (x, t): 

x' = y(V) (x -Vt) 
t' = a (V)t + �(V)x (4) 

where y(V), a (V), and �(V) are arbitrary functions of the rela­
tive velocity V between I and I'. Since ordinary, three-dimen­
sional translations form a group, one requires the following 
group properties from translations with uniform velocities, too: 

Postulate 4: Reciprocity of the relative velocity between I and I': 

V = V1,1 = - V' I.I' = V (5) 

Postulate 5: The existence of the inverse transformation TI'I 
leads to the form: 

x' = (x - V.t)[l -µ(V).VZ]-0,S 
t' = [t -µ(V)Vxl[l -µ(V).VZ] -0.S (6) 

where µ(V) = -�(V)/ V.a(V). 

Postulate 6: Two successive, ordinary transformations being 
always equivalent to one single transformation, one requires 
transitivity: 

Tu,,(V") = Ti,1,(V)TI'.I''(V') 

which implies the following velocity composition law: 

V" = (V + V')/ (1 + µVV') 
and µ = constant. 

(7) 

(8) 

We see that the transformation still contains the unknown 
constant w 

x' = y(x - V.t); 
t' = y(t -µ.V.x); y=[l -µ.VZ] -0.5 (9) 

To fix the constant µ one imposes a seventh, non-group-the­
oretical postulate: 

Postulate 7: x' = c.t' for x = c.t 
which leads to µ = 1 / c2. 

(10) 

It is not easy to swallow that even this seemingly most "clean" and 
elegant derivation of LT is untenable! It has, however, the distinct 
advantage that it illuminates the sore points. First, it turns out 
that commutativity and transitivity, most important group properties 
naturally fulfilled by the Galilean transformations (1), do not hold for 
the LT in three spatial dimensions. For those conversant with 
group theory, this is a mathematically secured fact. Indeed, the 
algebra of the infinitesimal operators: 

R1 =za(rJy-ya/a z Rz =X a;az-z a;ax R3 =ya/ax-x a;ay
L1 = x a;a t + t a1ax Lz = y a;at + t a;ay L3 = z a;at + t a;az (11) 

which leave the form x2 + yz + z2 - t2 invariant is a Lie-alge­
bra with a structure given by the commutation relations: 

[Ri, R
i
] = Rk 

[Ri , Li]= Lk 

[Li, Li
] = -Rk 

[Ri
, L il = -Lk 

[Ri
, L

i
]= 0 

(i, j, k) = (1, 2, 3) (12) 

In one spatial dimension only the infinitesimal operator L 1-

the so-called "Lorentz boost"-is different from zero, in other 
words, in this case the Lorentz boosts form an Abelian group. 
In three spatial dimensions one has to add spatial, timeless rota­
tions, in order to regain the group properties. This, of course, contra­
dicts the definition of the !FR as a non-accelerating, non-rotating, 
non-interacting frame of reference, although it is meaningless to 
mention dynamic concepts like "interaction" in connection 
with abstract CSs, not belonging to this world. 

Second, a fundamental contradiction involved in the LT is 
due to the fact that x, y, z, t ,  V above are physical quantities, 
rather than dimensionless, mathematical numbers: [physical 
quantity]= [mathematical quantity].[unit of measurement]. 

In the enormously rich SRT literature, the distinction 
between mathematical and physical quantities is generally 
ignored. Sometimes, without any comment, it is assumed 
that the observer's units of length and time change with 
velocity, while at other times that the moving body contracts 
and moving clocks slow down, thus maintaining a perennial 
confusion in the minds of professionals and amateurs alike. 
In his own "derivation" of LT, McCrea6 states that according 
to the principle of relativity, the equations of the spherical 
wave front from an isotropic source, viewed from the two rel­
atively moving IFRs (S) and (S') have to be proportional: 

(xZ + yz + zZ _ c2t2) = K(x'Z + y'Z + z'Z _ c'Zt'Z) (13) 

where K is a constant. "Further c, c' can differ only through 
a difference of units in (S), (S') , for a difference depending 
on V would contradict the principle of relativity. We may 
therefore suppose the units so chosen that c = c', and then a fur­
ther adjustment of units would make K = 1. Then (13) shows 
that the quantity x2 + y2 + z2 - c2t2 is invariant under the 
transformation sought." Those finding this unbelievable are 
invited to look on page 10 of McCrea's book. 

Obviously, changing the length and time units from [L] and [T] 
to [L]* and [T]*, so that to make c = c' , the relative velocity between 
(S) and (S? will no more be reciprocal: Vn mis =I= -VI.I' m*/s* ff The
reciprocity of relative velocities, however, is a basic kinematical
requirement, as further discussed in the following chapter.

"Still It Moves": Kinematics and Dynamics 

The large community of "special" relativists is, like the 
Church, far from being homogeneous. There are Lorentzians, 
Einsteinians, neo-Lorentzians, pure relativists, as well as various 
oxymoronic combinations of these. After decades of playing 
"Heads I win, tails you lose" and usurping the Lorentzian 
absolute effects-time dilation, length contraction, 
mass-increase with velocity-SRT turns silently into 
neo-Lorentzianism. Sachs7 is among the very few "pure 
relativists," who-following the early contention of Henri 
Bergson that all relativistic effects were reciprocal, perspective 
effects-sees the LT as change of scale with no physical 
consequences on "clocks" and "rods." This is in line with our 
view of the LTs as a new-but unfortunately false-kinematics. 
It is worth mentionirlg that Einstein himself remained divided 
durirlg his lifetime, by considering the "Lorentz contraction" 
as an apparent effect due to relative motion, but seeing the 
"clock retardation" as an absolute effect . At this moment I have 
to point out that both active (Lorentz, Poincare, f anossy, Bell), and 
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passive (Bergson, Cullwick, Sachs) interpretations of the LT are 

wrong, simply because the LT itself is wrong. 

All accumulated human experience points toward a hier­

archical structure of the universe, from atoms to clusters of 
galaxies. Instead of an infinity of IFRs on equal footing, there 
is one fundamental, privileged, unique inertial frame of ref­
erence, the dynamical extrapolation of a chain of better and 
better approximations of an IFR. For any dynamical system the 
frame associated with the center of mass is a unique and privileged 

one. Inertial mass is roughly proportional to the reciprocal 
velocity of an object and both are absolute. Absolute mass is a 
function of absolute velocity, which could and has been deter­
mined by successive approximations. "Rest mass" is unique 
and different from "proper mass" and could be determined by 
extrapolation toward low velocities. Unlike coordinate trans­
formations, Newtonian dynamics and the conservation laws 
of energy, linear and angular momentum are fundamental for 
physics. As pointed out8 in a remarkably unknown book: 

Every dynamical problem is not determined by the 
dynamical equations alone, but by these equations 
together with the initial conditions, which include the 
initial positions and the initial velocities, the last 
determining the initial kinetic energy of the dynamical 
system under consideration. Now when we pass from 
one frame of reference to another, moving in relation to 
the first with a velocity constant in magnitude and 
direction, this corresponds to a sudden change of the 
kinetic energy of the system. Such passage from one 
frame of reference to another, from a dynamical 
standpoint is thus impermissible, because it corresponds 
to a sudden creation or destruction of energy. . . The 
so-called Galilean principle of relativity, thus never 
holds in dynamics, and the passage from one frame of 
reference to another, moving even with uniform veloci­
ty in relation to one another, is entirely impermissible 
from the standpoint of conservation of energy. 

Relative velocity being defined as the difference of two 
absolute velocities: 

(14) 

has to be reciprocal, provided time is universal and absolute. As 
emphasized by Lovejoy,9 "One body cannot start to become 
nearer to the other unless the other at the same instant starts 
to become nearer to it; if the latter is denied, it is thereby 

denied that any relative motion between them has begun." 
This is a purely kinematical statement, no matter whether the 
two bodies interact, or not. It has nothing to do with 
instantaneous-action-at-a-distance (IAAAD) eagerly discussed 
in recent years. To illustrate this on a specific example: 
kinematically it is indifferent whether the Earth moves 
around the Sun, or the other way around; dynamically not! 
We are bound to dynamical laws and the higher mobility of 
lower masses has always been confirmed; indeed the moun­
tain is not coming to the prophet, but the prophet has to 
undertake the trouble. The "case Galileo" is well-suited to an 
analysis within the instrumentalism vs. realism scenario.10 
Galileo himself never clearly distinguished between kinemat­
ics and dynamics and provided no conclusive piece of 
evidence for the Copernican system. Nevertheless, one has to 
acknowledge that his obstinacy-excepting some emotional 
components of the controversy-has not been rooted in 
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instrumentalistic thinking. "Still It Moves" is meaningful only if 

the Earth moves in the absolute sense, i.e. it orbits around the 
Sun. 

The Church, on the other side, argued all the time in an 
instrumentalistic way and saw (for a while) no danger in 
considering the Copernican system as a useful working 
hypothesis. (This coincided with the position of Einstein 
and Infeld in 1938, who claimed that the Sun and Earth are 
equally well-suited to be used as frames of reference.) The 
highlight of the Galileo case is the survival of the 
confrontation between instrumentalism and realism to our 
day. Disputes and controversies keep science alive and are 
necessary ingredients for the development of a comprehen­
sive world view. However, the lack of clear and open 
presentation of basic assumptions, hypotheses, 
approximations, or their conscious disregard, might often 
lead to unproductive, science-retarding frictions between 
opposing camps. Just like the "hidden parameters" in quan­
tum mechanics, "hidden assumptions" have to be 
thoroughly researched, even if such a process implies (quite 
naturally) uneasy questions and dogmatic reactions, and 
Psimopoulos and Theocharis11 (P&T) have pointed out the 
contradiction between the kinematic equivalence of 
Einstein's reference frames and the dynamically secured 
absolute motion of the Earth around the Sun. The only reac­
tion was a letter to the Editor of Nature, totally irrelevant for 
the point made by P&T, namely: "the models of Copernicus 
and Einstein, respectively, are topologically different and 
Galileo's struggle has only shown the untenability of a 
theological model." Period. The objection of P&T, however, 
brings to daylight a dogmatism of the orthodox relativists 
comparable to that of the Church. The dynamically justified 
point of view, according to which the center of mass of a 
mass distribution defines a unique, privileged frame of 
reference, doesn't fit "special" relativistic kinematics. One 
encounters similar difficulties with the forcing of all known 
and yet to be discovered laws of nature in the Procrustean­
bed of the Lorentz transformation. 

Special Relativity and Electrodynamics 

As the previous chapters clearly show, SRT can be dismissed on 
kinematic and dynamic grounds. However, since Einstein based 
the SRT on Maxwell's electrodynamics-even if later he tried to 
drop this "umbilical cord"-and since in the mind of present 
day physicists the two theories are seen as supporting each other, 
a short incursion in electrodynamics is in order. Max Born, 
Einstein's life-long friend, who first learned electrodynamics in 
1908, in Gottingen from Minkowski, expressed his admiration 
for Einstein's building his theory on experiment. Indeed, the 
opening paragraph of the "canonical" article of 1905 starts with 
the description of motional induction taken from Fbppl's book, 
which Einstein used as a student: "It is known that Maxwell's 
electrodynamics in its present form leads in its application to 
moving bodies to an asymmetry which is apparently not char­
acteristic of the phenomenon itself. Consider, for example, the 
reciprocal electrodynamic interaction of a magnet and a con­
ductor. The observable phenomenon here depends only on the 
relative motion of the conductor and the magnet, whereas the 
customary conception draws a sharp distinction between the 
two cases in which either one or the other of these bodies is in 
motion." Although the phenomenon itself is correctly described, it has 

nothing to do with the rest of the article, respectively with the SRT. The 

scenario of SRT involves a physical system and two relatively moving 



IFRs (S) and (S'), while Einstein's example doesn't distinguish 
between "system" and "reference frame" and mentions only 
the relative motion between the two components-the con­
ductor (i) and the magnet (j)--of the system. Einstein has, obvi­
ously, in mind the true, relational relativity theory of Weber and 
Mach (Bartocci and Capria call this "the principle of relative 
motion12 which is the same), in which only relative positions 
and their higher derivatives occur. But this is not the theory 
referred to virtual "observers" on equal footing, which SRT is 
supposed to be! The above example shows at once Einstein's 
good physical intuition and his defective, contradictory theo­
retical conclusions. Another example which comes to mind is 
the second postulate of SRT, in which the independence of the 
velocity of light on the velocity of the source-a characteristic 
of wave propagation in a medium-is silently converted into 
independence of the velocity of the observer/receiver. In the 
same context and also silently, the TOF Newtonian velocity is 
replaced by the two-way, averaged, Radar-velocity, and used 
without discrimination by all "special" relativists until today. I 
leave here the list incomplete. 

The goal of the second, electrodynamic part of Einstein's-
19O5 article has been the proof of the invariance of Maxwell's 
equations under LT. Three critical remarks are compulsory: 
First, the proper mathematical term should be covariance, 
rather than invariance. Unlike the Galilean transformation (1), 
which leaves Newton's second law (but not the boundary con­
ditions!) invariant, the Lorentz transformation implies a mix­
ing (or, scrambling, in Phipps' very suggestive language) of the 
components of the field vectors E, B, D, H, with the corrolary 
that all magnetic fields were electrical fields viewed from a uni­
formly moving IFR. 

Second, even in electrodynamics Poincare has been in advance 
of Einstein, without regard to the tenability, or not, of the 
Lorentz transformation. Indeed, as pointed out by Keswani:13 

Poincare's paper (submitted June 5, 1905) contained not 
only an inspiring programmed sketched for a relativity 
theory (faint praise by Sir Karl Popper). It contained the 
following: reference to negative results of experiments 
undertaken to measure the absolute motion of the 
Earth; it is a general law of nature that absolute motion 
cannot be demonstrated; LT; LT forms a group; invari­
ance of Maxwell's full equations under LT; LT mean that 
the absolute motion cannot be detected; "relativistic" 
velocity-addition formula; gravitational waves are prop­
agated with the velocity of light. Earlier, Poincare had 
enunciated the principle (of relativity) and the second 
postulate. Oh! Will a Daniel come to judgment? 

The best English translation of Poincare's two articles on 
electrodynamics, submitted on June 5 and July 23 (the 
famous "Palermo paper," mysteriously disappeared from the 
Einstein archive), respectively, has been published by Acad. 
A.A. Logunov in his book in 1984.14 

Third and most important even if the LT were correct, SRT was 
an undue mixture between the independent, Eulerian coordinates x, 
y, z, tin the observer frame of reference and the so-called Lagrangean 
x(t), y(t), z(t) coordinates (with 't' as parameter) of a moving parti­

cle. The concept of "pseudo-Euclidean Minkowski space," with 
its false invariant (see below) relies upon Eulerian x, y, z, t , 
while particle dynamics is formulated by means of the 
Lagrangean coordinates x(t), y(t), z(t); 
't' is the parameter of dynamics, rather than a "fourth coordinate" 

on equal footing with x, y, z. Only continuous, field theories-like 
Maxwell's- described by equations with partial derivatives could, 
if at all, be described by means of Eulerian coordinates. Particle 
dynamics, however, as discrete, atomistic theory, is compatible only 
with ordinary differential equations with the Lagrangean coordinates 
as solutions. Since for several decades the general trend in the 
SRT books has been the derivation of the LT starting from the 
quadratic form (ct)Z - (xZ + y2 + z2) = (ct)Z - r2, we shall argue, 
following15 that the only possible value, compatible with the use of 
x, y, z, t in particle dynamics and with the second postulate of SRT 
(i.e. x' = c.t' for x = c.t), of this quadratic form, is zero. 

Indeed, the traditional starting point is the equation of a 
spherical wave front originating from an isotropic source of 
light. This is obtained by equating, in our JD-physical space, the 
Euclidean radial distance (xZ + yz + z2 )0.5 with the distance cov­
ered by the wave front with velocity 'c' in time 't,' provided it 
has been emitted at time t = 0 from the source. This sounds per­
fectly reasonable, since it fits all our representations about 
space and motion. We can, of course, trivially rewrite (ct)2 = r2 

as (ct)Z - r2 = 0, without changing an iota. We are entitled to 
ask what will r2 equal, if the distance r is covered by a particle 
with velocity v? According to SRT it would be c2(tr2 - TZ), with 
tp denoting the time needed to cover the distance r with veloc­
ity v and the "proper time" 'T being, supposedly, the indication 
of a clock co-moving with the particle. In other words: 

c2 (tr2 - 72 ) = v2.tr2 

T = (1 - v2 /c2 )0.5.tp = tp/-y 

(15a) 

(15b) 

This seems well-known, i.e. Minkowski's quadratic form seems 
to be different from zero, so long as we treat all the variables 
as pure, dimensionless, mathematical symbols. We have, how­
ever, to recall that tp is measured in the observer's reference 
frame, while 'T in the "proper frame" of the particle and-as 
openly expressed by McCrea-the units of time in these two, 
relatively moving reference frames are different: sec*= sec/-y. It 
means that for "time = number-times-second," the equality 
'T.sec* = tp. sec/-y would imply -r = tp! 

In the words of Kanarev, as quoted by Bergman, 15 the dis­
placement s = c.t / 'Y of the particle could not take place in 
our 3D Euclidean world, since the theorem of Pythagoras 
would be violated. Indeed, "special" relativists are proud of 
Minkowski's formulation of SRT in a "pseudo-Euclidean" 4D 
geometry, in which the particle would have to move on a 
curved path. Although algebraically, i.e. with x, y, z, t pure 
numbers-rather than physical quantities-possible, a non-zero 
value of the Minkowskian quadratic form is impossible in the 
3D world of particle dynamics. This has also been stressed by 
Gertrud Walton on her homepage.16 

The non-validity of invariance ofMinkowski's quadratic form 
implies, necessarily the Lorentz transformation, too. 

Well, if the LT is untenable, what happens with the fact that 
Maxwell's field equations in vacuum are Lorentz covariant? Does 
the falsehood of LT have any implications for Maxwell's field 
theory? The answer to this perfectly justified question involves 
a longer preamble dealirlg with the limitations of Maxwell's 
theory.16 I shall restrict myself to several short statements: 

A. Maxwell's four field equations are tautological, in the
sense that they relate a given distribution of charge and
current densities, to some configuration of fields, or,
given a field configuration, the charge and current densi­
ty distribution can be backwards calculated.
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B. The charge and field densities have to satisfy at every
moment t and in every point x, y, z the equation of conti­
nuity. Fields have various values at every x, y, z, t; x, y, z, t
are not "moving with the field."

C. In order to become physically meaningful, the four field
equations have to be completed with initial and boundary
conditions, as well as with an equation of motion of a "test
charge" in the field produced by the charges of the system
under investigation. The force-law doesn't follow from the
field equations and implies additional assumptions.

D. Maxwell's equations and the Lorentz force law FL = q
(E + v x B) are compatible only if the field B is produced
by closed current loops. It is not the fundamental force­
until now unknown-describing the interaction of two
moving charges and it violates Newton's third law even
for low (v/c«l) velocities.

E. Faraday's law of induction, expressed mathematically by
Maxwell as V x E = - clB / at is wrong. Electrical field can be
induced even if B = 0. The correct law of induction has been
formulated recently by Wesley17 in the form:

Eind = - dA/dt = - oA/ot - (v.V)A- (A.V)v (15) 

This correct law of induction involves the total time deriva­
tive d/dt and destroys, therefore, the Lorentz covariance 
which requires a;ax I a;ay I a;az I a;at to be on equal footing. 

F. For low velocities, when radiation can be neglected, the
electrodynamics built upon a correct force law is relativistic
in Weber-Machian sense.

Finally, I am quoting from Gill: 18 "Things became critical 
after 1963 when Currie et al. showed that the minimal require­
ments for a relativistic quantum mechanics: Hamiltonian 

representation, canonical independent variables and invariance under 

the Lorentz group, are only compatible with non-interacting 
particles" (sic!.0. A black sheep of the Establishment arrived at a 
similar conclusion,19 too: "Let me emphasize once more what 
were the concepts introduced by special relativity: the Poincare 
invariance and its corrolary, the conservation of energy­
momentum; the Minkowski space-time is unable to describe 

interactions between particles." What a pity that charged particles 
have the bad habit of interacting with each other! 

A conclusion section seems to me superfluous. 
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Letters continued from page 5 

the experiment is done in an atmosphere of argon, the water 
is still capable of oxidizing some of the copper atoms to the 
copper-II ion. 

It has been recently established that the copper-II ion is 
hydrated with five-fold coordination (Pasqerello, Alfredo, et al., 

Science, Vol. 291, February 2, 2001, p. 856). An isotope of cop­
per with natural abundance of 69.19% has an atomic weight of 
62.93. Heavy water has a molecular weight of 20.027. The five­
fold hydrated copper complex has a total molecular weight of 
l(Cu2+) + 5(D2O) = 1(62.93) + 5(20.027) = 163.065. This com­
plex is in an atmosphere of argon and so will come into con­
tact with an atom of argon. The atomic weight of the most 
abundant isotope of argon is 39.962. When an atom of argon 
contacts the hydrated copper complex, the total weight is 
163.065 + 39.962 = 203.027 = 2(101.514) = 2(101.795). This is 
two units of the golden gate mass. 

Any hypothesis is only as good as its predictions, so I will 
make a prediction. Remove the copper foil from the reactor and 
replace the heavy water with fresh and pure heavy water. Next, 
instead of a copper foil, simply dissolve copper sulfate (CuSO4) 
into the heavy water. Put the copper sulfate solution under an 
atmosphere of argon. Expose the solution to the acoustic waves 
and the reported temperature of about 100 degrees Celsius. I 
predict excess energy and helium will be observed. 

Gerald Lindley 
Manchester, Connecticut 

A Call to Arms 
The following is an open letter that IE subscriber 

Charles Brashears sent to Arizona Senator John McCain, 
as well as numerous national and Arizona newspapers, in 
mid-February 2001: 

It is entirely possible that the energy shortage in California 
could spread to Arizona sometime in the future. As one of your 
constituents, I am asking you to seriously consider the promo­
tion of a new, proven technology for low-cost, non-polluting, 
limitless energy, known as cold fusion, low-energy nuclear 
reactions, or chemically-assisted nuclear reactions. I under­
stand that you were briefed on this technology when you were 
a presidential candidate. This is why I am asking especially for 
your support, since you-are so open to these new ideas. 

Why is our government now spending billions of dollars on hot 

fusion research which has no proven merits, when it could be redi­

rected into research on how to apply laboratory results to com­
mercial production of cold fusion energy production, which does 
have proven merits? As you know, the energy output with hot 
fusion does not exceed the input, while it does with cold 
fusion. Dr. Eugene F. Mallove is getting 13 watts of output 
with 6 watts of input in his laboratory experiments. 

Please use your position and power as a U.S. senator to ini­

tiate a new, completely unbiased investigation into this new 
technology by the National Academy of Sciences, assisted by 
those scientists who are now doing research in cold fusion. 
As you know, an investigation was done in 1989, but this 
was a rush-to-judgment, even fraudulent, report by the 
Department of Energy. They were influenced by scientists 

having a self-interest in continuing their hot fusion 
research, and there were no checks and balances. 

When this cold fusion knowledge is translated from labo­
ratory experiments to commercial production, it will not 
only benefit us in Arizona: 1) It will benefit California, and 
the entire world, in its energy crisis. 2) It will solve the 
pollution problem. 3) It will help bring peace to the world 
(as many wars are fought over oil). 4) It will help our econ­
omy, as we will not have to pay other countries high prices 
for their oil, nor will we be held hostage to other countries 
withholding their oil from us. 5) It will help to reverse the 
global warming problem, which has the potential of causing 
disastrous problems for planet Earth. 

Cold fusion researchers are having a very difficult time in 
obtaining patents for their new discoveries because the 
Patent Office officials do not understand the new physics 
and because of outright obstruction by the Department of 
Energy officials. I ask that you please look into those and do 
what you can to make patents easier to obtain for these 
pioneering scientists. 

I thank you in advance for your kind assistance in help­
ing Arizona, the United States, and the world by promoting 
this new technology known as cold fusion. 

Charles Brashears 
Prescott Valley, Arizona 

Dr. Mallove Responds: Mr. Brashears was very kind to send 
such a sincere and thoughtful letter to Senator McCain. I 
regret to say, however, that after over a dozen years of 
attempting to communicate with our government on the 
issue of cold fusion, it is clear to me that essentially no 
action of any kind is likely to be taken by government 
bureaucrats or politicians until cold fusion and other "free 
energy" devices enter the marketplace as commercially avail­
able demonstration units or as utilitarian devices.-EFM 

/lJJ /lJJ /lJJ 

Help Circulate Infinite Energy 

In regards to Dr. Mallove's e-mail exchange with Scot 
Bruesewitz (IE No. 37), I have a suggestion that might help 
accelerate cold fusion commercialization. Scot should convince 
friends, relatives, fellow workers, anybody that shares his views 
to subscribe to Infinite Energy magazine. That's a tip other read­
ers should follow. The general public needs to come together 
and make cold fusion commercialization a national priority. 

Anthony Oglesby 
Gaffney, South Carolina 

Secret Ingredients 
Now that Randell Mills has disclosed the secret ingredi­

ents [Sr + Ar + H (97 /3%)] of his most productive Glow 
Discharge Cell (Randell Mills et al. "Optically Measured 
Power Balance of Anomalous Discharges of Mixtures of 
Argon, Hydrogen, and Potassium, Rubidium, Cesium, or 
Strontium Vapor," www.blacklightpower.com), one cannot 

but wonder if replacing part or all of the hydrogen with deu­

terium would result in the appearance of helium along with 
a proportionate amount of fusion energy. 

Charles Stuart 
Titusville, Florida 
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FRANK & ERNEST® by Bob Thaves 

A penetrating study of the life and mind of a 
"scientific superman," who, against all odds, 
dedicated his life to the task of designing and _ 
improving technology for the service and 
advancement of humanity. 

Starring Peter Bozovic as Nikola Tesla and 

Orson Welles as J.P. Morgan 

1982 movie, Reissued 1999. Color, 105 min. 
$29.95 North America • $34.95 Foreign 
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Reprinted with permission from United Media. 
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Hardcover, 1998 

Nuclear 

Transmutation: 
The Reality of Cold Fusion 

by Dr. Tadahiko Mizuno 

Slightly Damaged Copies 

$10.00 North America/$15.00 Foreign 
(Regularly $32.95/$39.95) 

Order from: Cold Fusion Technology 
P.O. Box 2816, Concord, NH 03302-2816 
Phone: 603-228-4516; Fax: 603-224-5975 

Offer Not Available Online 

"A human being is part of a whole, called by us the 'Universe,' a part limited in 

time and space. He experiences himself, his thoughts and feelings, as something 

separated from the rest a kind of optical delusion of consciousness. This delusion 

is a kind of prison for us, restricting us to our personal desires and to affection 

for a few persons nearest us. Our task must be to free ourselves from this prison 

by widening our circles of compassion to embrace all living creatures and the 

whole of nature in its beauty." 

-Albert Einstein
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Are you fed up 
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